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INTRODUCTION

The design requirements for this data-acquisition system
were established for a U.S. Geological Survey study of coastal
erosion on a remote sand island in the Gulf of Mexico. The
primary function of this system is to acquire hourly data
concerning sand height, wave conditions, overwash processes, and
weather conditions, and to provide immediate access to that data
through a telephone link. The complete system consists of a
battery-powered, computer-based, remotely sited data-acquisition
package, that has the equipment to transmit the acquired data to
a second computer system via a VHF (very high frequency) radio
link. This second computer, sited on the mainland, records the
data in permanent storage and is connected to a phone line to
allow off-site access to the recorded data.

The basic design was developed in 1986 wutilizing off-the-
shelf hardware for as much of the system as possible to minimize
development time. The data-acquisition receiver is described in
Gregory K. Miller, 1989, A Telemetry-Based Data-Acdquisition
System Part 2: The Data-Acquisition Receiver, USGS Open File
Report 89- . This report describes the remote data-
acquisition transmitter.

The battery-powered data-acquisition system includes: a
controller, a real-time clock, an analog-to-digital converter,
and a solid-state memory for mass storage of data. Several
additional <circuit boards limit power to the sensors when data
are not being recorded, and a final circuit acts as a flood
switch to determine if the island is being overwashed. All are
contained in a weather-resistant housing. This system records
the analog voltage from up to sixteen channels as a time series
of 34 minutes (4096 times at twice a second), six times a day.
Three channels of weather data are also recorded for one minute
(128 times at twice a second) just prior to the time series.
Several channels are recorded for 17 minutes (2048 times at twice
a second) for each hour in which the main data set is not being
recorded. When the island is being overwashed, all channels are
recorded for 34 minutes every hour. This information is then
either transmitted via radio link to the land-based computer
system that records the data in permanent storage, or it is
recorded on-site. On-site storage consists of either a solid-
state memory device, which is configured to emulate a 1- or 4-
megabyte floppy-disk, or a digital tape recorder with a 20-
megabyte capacity. A block diagram of this system is shown in
Figure 1; the system specifications are shown in Appendix I.

The software controlling the data-acquisition resides in
read-only-memory (ROM) and is structured to provide a flexible
operating environment useful in a wide variety of studies. All
data-acquisition is initiated by the time-of-day, which is set by
the user at startup. To accommodate the sampling scheme required
for the program, the software provides the option of two time
series for each data acquisition and a further option of
collecting additional data between the main data. The program
can also be set to increase the frequency of data collection
during some external event such as an overwash.



SECTION 1. HARDWARE DESCRIPTION

1.1 DATA-ACQUISITION COMPUTER

The data-acquisition computer is comprised of several
circuit boards manufactured by Citadel Computer Corp., Amherst,
New Hampshire. These boards include a power control board, a
central processing unit (CPU) board, an extended memory board , a
real-time-clock board, an analog-to-digital board, and the
interface board for the solid-state memory. Figures 5,6,7, and 8
illustrate the jumper settings used to configure each board for
this application. All boards are housed in a small enclosure
that contains all of the connections necessary for data-
acquisition (Figure 2).

1.2 POWER REGULATION AND CONTROL

Operating the data-acquisition system in the field requires
a battery-supplied source of power. All power connections to the
system are designed for a +12 volt DC (direct current) battery.
The power for the computer is connected to the power connector
(P-3) shown in Figure 2. The data-acquisition system will
operate on any input voltage ranging from +10 to +14 volts DC.
For use in the field, a voltage-sensing relay has been added to
the power input, which will disengage all power to the computer
if the voltage drops below +10.2 volts. The relay will reconnect
power to the computer when the power rises above +10.75 volts.
This prevents possible damage to the electronic circuits.

Power is also connected to the interface boards used for
power control, remote event detection, and analog signal
conditioning. This connection is illustrated at the top of
Figure 4. Note that there is also a connection for a -12 volt DC
power input. This is provided for the analog signal-conditioning
boards that require both +8 and -8 volts DC for operation. Each
board has a jumper J1 {(Figure 15) which allows the board to be
powered using either +12 and -12 volts DC or only +12 volts DC.
Placing a jumper on pins 2 and 3 requires only +12 volt power.
The jumper connects the output of a voltage inverter U13 (Figure
14), which inverts the +12 volts to -12 volts, to the -8 volt
regulator U1l6. Placing a jumper pins 1 and 2 requires a -12
volt input to power the -8 volt regulator. The latter connection
is preferred, as it eliminates the need for the voltage inverter.
This reduces power consumption and eliminates the 5 millivolts of
noise generated by the inverter.

Battery voltage is used by the power control boards to
provide power to external devices. External power control is
optional, and is included as a means of conserving battery power
by allowing the user to disconnect any device when not in use.
There are three independent control circuits located on each
board. Each «circuit (Figure 9) contains optic isolation to
protect the control signals coming from the computer, a four-
contact relay configured to provide +12 volts output and two
contact closures when engaged, an LED (light emitting diode) to
indicate when the relay is on, a standard 3AG-type fuse to



protect against short circuits, and a switch which will bypass
the relay and provide +12 volt output for testing. The
configuration of the relays is such that the power to external
devices can be connected directly to the relay, or the relay can
provide control (i.e., the +12 volt signal or the contact
closures) to some external control circuitry. Each board has all
three control inputs connected connected to jumper pad J2 (Figure
10). The pins on jumper pad J1 are connected to control lines
originating from the computer. By connecting each of the jumper
pins of J2 to one of the pins on J1, external power control is
enabled. The jumper pad arrangement allows multiple boards to be
used in the systen.

The software gives the user the option of controlling power
to the sensors when entering the program parameters (section
2.4} . If no control of sensor power is desired, there are +three
different methods of providing power to the sensors: (1) the
first method is simply to connect the power directly to the
sensors. In this case the power control boards are not needed.
(2) In the second method, power to the sensors is connected to
the +12 volt output of the relays (Connectors P1, P2, and P3).
Pin 1 is the +12 volt output, and pin 2 is the battery ground

(Figure 10). The switch (Sw1, Sw2, and SW3) is engaged
providing continuous power to the sensor. Each fuse (F1,F2,F3)
provides protection and the LED (CR1, CR2, and CR3) provides an
indication that power is going to the sensors. (3) The third

method involves connecting the control inputs (pins 1, 2, and 3
of J2) to a continuous logic high (+5 volts) from the computer
(pin G of J1). If the computer loses power, the relays will
disengage, removing power to all of the sensors. When power is
restored to the computer, sensor power is also restored. If
control of sensor power is desired, the control inputs on J2 must
be connected to one of the sensor power control lines on J1 (pins
8, 9, A, and C). In this mode, the computer will set these
control lines to a logical high, enabling power to the sensors,
and delay one minute before acquiring data. The delay allows the
sensors time to equilibrate before data-acquisition begins. If
sensor power control is not used, there is no one-minute delay
before acquiring data.

Power to the digital tape drive and the radio transmitter
can be controlled by connecting one of the pins on J2 to pin E of
J1 for the tape drive and pin F of J1 for the radio transmitter.
The computer sets these control lines automatically, and there is
no difference in operation if power control is used. If power
control to these devices is not desired, any one of the +three
methods described above for sensor power can be used.

The computer will also control power during remote events
(section 2.8). Connecting one of the pins on J2 to pin B on Ji1
enablies this option. At the start of any data-acquisition, the
computer will check to see if any remote events have occurred.
If an event has occurred, the computer will enable power on the

relay before any data-acquisition occurs. If the computer sees
that no events have occurred, the relay is turned off. This means
that the relay will remain on, during all events, until the

computer determines that no more events have occurred.



1.3 REMOTE EVENT DETECTION

The computer provides 16 lines of input for detecting remote
events. A logic high (+5 volts) on any one of these inputs is an
indication to the computer that an event has occurred. One output
line from the computer is available to reset any remote event
circuitry. This line is normally held at a logic high (+5 volts)
and momentarily brought to ground (0 volts) after the computer
has tested the 16 lines of input.

The remote event board. shown in Figure 11, was designed to
detect sea water flooding of the island being studied. The board
consists of two independent detection circuits. The flood sensor
is. essentially, two bare wires suspended in air above the
ground. Their height above the ground determines how high the
flooding must be to trigger the event. The flood sensor is
connected to the remote event board using connectors shown in
Figure 4. When the sea water comes in contact with the the two
wires, the +5 volts present on one of the wires is reduced, which
triggers a voltage comparator (Ul and U2) on the Dboard. The
sensitivity, or trigger voltage, can be set by adjusting the
notentiometer (R2 and R6) and measuring the voltage present on
the test point (TP1 and TP2) as shown in Figure 12. The output
of each voltage comparator is connected to a counter (U5 and U6),

which increments each time the voltage comparator triggers. If
the counter should reach maximum value, it sets a flip-flop on
U4. When the computer reads the output of these two circuits, it

reads the output of the voltage comparators to determine if a
flood is currently present, the outputs of the flip-flops to see
if +the counters have overflowed, and the current count of each

counter to determine the number of events that have occurred. In
this way the computer can detect a current event, a past event,
or a certain number of events. After the computer has read the

output of each circuit, the counter and flip-flops are reset
using a control line to the board.



1.4 ANALOG SIGNAL CONDITIONING

The analog signal conditioning boards are provided as an
option to filter out any high-frequency noise that might be
present on the sensor signals. This high-frequency noise can be
generated by the use of long cables to connect the computer and
the sensors, and (or) the use of switching regulators to provide
power to the sensors. Each board contains four independent
preamplifier and filter circuits (see Figures 13 and 14). The
preamplifier (U1, U4, U7, AND U10), an instrumentation amplifier
set at a gain of 1, uses a differential input that has its
negative input connected to ground. The rest of each circuit
comprises a fifth-order Butterworth low-pass filter that is set
with a cutoff frequency of 61 hertz. The circuit introduces only
200 microvolts of noise (well below the resolution of the analog-

to-digital converter) when wused with both +12 and -12 volts
power. If only +12 volts power is used, a voltage inverter (U13)
must be used to generated the necessary negative voltage. The

voltage inverter generates approximately 5 millivolts of noise on
the output of each circuit, so its use can only reduce noise
levels to 5 millivolts. The analog signals from each sensor are
connected to the signal conditioning board as shown in Figure 4.
There 1is also a 5-pin connector provided to monitor the signal
output of each channel. These outputs are connected to a unity-
gain, buffer amplifier which protects the signals going to the
analog-to-digital converter form any interference that might be
generated by using these outputs.

1.5 RADIO TRANSMITTER

The radio transmitter wused in this system is part of a
MICRO-TEL instrument data-link system manufactured by Measurement

Devices LTD., Houston Texas. The data-link 1is a one-way
communication system that takes RS232 data from one computer,
transmits that information via a 406 megahertz transmitter, and
converts the data back to RS232 at the receiver. The data
transmission rate is 1200 baud. Connections to the transmitter
are: +12 volts, ground, the RS232 data line, and an enable line,
which must be set to +12 volts 500 milliseconds before

transmitting data. The RF output is 0.5 watts at 12 volts. This
limits the range of the system to about 10 kilometers, using the
standard radial antennae. Greater range is achieved by using a
i0-watt booster on the transmitter output and a dual, stacked
yvagi antennae array.



1.6 SOLID-STATE MEMORY

The solid-state memory drive used in this system is a
Datavault, manufactured by Citadel Computer Corp., Amherst, N.H.
This mass storage unit provides primary storage of data in
situations where radio transmission of data is not possible and
auxiliary data storage during remote events when radio
transmission may not be reliable. The Datavault consists of a
removable, 1-megabyte cartridge that is connected to the computer
via a CMX900 interface board. A similar interface board is used
in an IBM PC-compatible computer for reading the data produced by
the data-acquisition system. On the PC, the datavault is
configured to appear as a floppy disk drive, complete with
formatting, directory, and the necessary house-keeping sectors
found on any IBM-compatible floppy disk. To simply the
requirements for reading the data on a PC computer, the data-
acquisition system will format the data and write it +to the
Datavault as a file. The directory is updated with each data
file to provide a file name (using the sample number for the
label and either INT or PRI for the file extension), the sample
time, and the file size. All of the house-keeping sectors are
updated with each data file written. Each data cartridge must be
formatted on a PC computer before it is installed in the data-
acquisition system. The boot and housekeeping sectors created by
the format process provide the data-acquisition system with the
size of the cartridge and the locations needed to write IBM-
compatible files. This process eliminates any need for special
software to read or manipulate the data on a PC computer. Larger
capacity datavault cartridges are available, but only the 1-
megabyte cartridge has been used thus far.



1.7 DIGITAL TAPE RECORDER

The digital tape recorder used in this system is a FEEDBACK
344, 20-megabyte cartridge tape drive from ADPI, Troy, Ohio.
This mass storage unit allows both primary storage of data in
situations where radio transmission of data is not possible and
auxiliary data storage during remote events when radio
transmission may not be reliable. The tape drive is powered with
+12 wvolts DC and has a standby power option in case of power
loss. Data are sent to the drive through an RS232 interface,
which is set at 9600 baud. Although the tape drive can record
binary data, the data are converted to ASCII characters by the
computer before they are sent to the drive. This allows the
computer to control the operation of the tape drive through the
same RS232 interface using ASCII control characters.

There are two major drawbacks to using this tape drive. ghe
first 1is an operating temperature range of only +10 C to +45°C,
which 1limits its usefulness in the field to areas of mild
climate. The second drawback is the power consumption of the
drive: 36 watts while recording data and 12 watts while idle.
This is a severe drain on most battery systems. Several attempts
were made to power-down the drive when not in use, and use the
power down option to save the tape position. The 6-amp current
surge that occurs when the drive is powered up would occasionally
reset the electronics in the drive or, worse, cause the drive to
malfunction. The best use of this mass storage is in controlled
environments where enough power is available to leave the tape
drive powered at all times.



SECTION 2. PROGRAMMING THE DATA-ACQUISITION SYSTEM

This small, battery-powered computer system is designed to
be as flexible as possible in acquiring analog data from as many
as 16 <channels and recording these data via a radio link to
another computer, a cartridge tape recorder, or a solid-state
memory device, or any combination of the three. A number of
parameters must be entered to program the system to acquire and
store data. The software embedded in the computer will
automatically prompt the user by displaying all of the questions
that must be answered before it can set up the data-acquisition

procedure. The following sections provide an explanation of what
each response to the computer's questions means in terms of the
data acquired by the system. The last section will summarize the

system test functions available in the software.
2.1. STARTING THE COMPUTER

Figure 2 illustrates the various connectors located on the

top cover of the computer. Connect the power plug, the analog
signal ©plug, and the terminal (used to enter the operational
parameters) to the locations shown in the figure. If you are
using the radio 1link, the tape recorder, or the solid-state
memory be sure to connect these devices to the appropriate
connectors. If remote event mode or power control to the sensors

is desired, then connect the external control plug.

The terminal should be setup for 9600 baud, space parity (no
parity). 1 stop bit, and an 8-bit data word. The tape recorder
should be setup for 19,200 baud, 1 stop bit, no parity, and an 8-
bit data word.

The system will automatically go into the data-acquisition
mode using the last-entered parameters stored in the battery-
backed RAM. This procedure allows the system to return to normal
operation in the event power is temporarily 1lost while 1in
operation. To enter new values, hit return (CR) on the terminal.
The system will delay 5 seconds and then display a sign-on
message followed by a request to enter the time. The computer is
now started and ready for parameter entry.

2.2. SETTING THE TIME

Data-acquisition is done on regular intervals based on the

time-of-day. To correlate these data with any other processes
that may be going on, the computer must start its own <clock in
reference to a standard time. This is accomplished with the

following prompts.

Enter TIME + 1 MIN

YR/MTH/DY/HR//MIN
Time is entered in the following format: Year(YY = 1last two
digits of the current year), any separator (non-numerical), month
(MM = a number from 1 to 12), any separator, day (DD = a number
from 1 to 31), any separator, hour (HH = a number from 0 to 23),
any separator, and minute (mm = a number from O to 59).The



separator commonly used is a slash(/), although commas, periods,

etc., can also be used. The time entry should appear as follows:
YY/MM/DD/HH/mm(CR)

Each entry must be followed by a carriage return (CR) to enter it

into the system. Remember to add 1 minute to the current time

since the clock remains off until you tell it to start. The

system will check the entry for any mistakes in format and will
ask again if an error is found. If the entry made is in the
correct format but is not the correct time, you must remove the
power to the system (or push the reset button) and start over.
The computer will then load the entered time into its own clock
and setup to start it. The next request provides the computer
with the means of starting the clock with whatever time reference
the user is employing.

Hit CR to set
the clock

At this point, you must hit return (CR) to start the clock. Wait
until the exact time and then hit CR. The computer will start
its clock and display the time set message as an indication that
the time is set.

Setting the time

Time-of-day is now set, and the computer will request the next
parameter.

2.3. REMOTE EVENT MODE

In some instances, the ability to sample at a higher data
rate during an outside event is desirable. The computer can, at
the user's option, select a remote event mode that will test a
series of 16 inputs (on the external control connector) for a
logic high (+5 volts). If an event has occurred, the computer
will suspend the normal data rate and begin sampling at a data
rate entered by the user for the remote mode. When the computer
detects that no more remote events have occurred, the normal data
rate will be resumed. The contents of the remote input lines are
recorded into the header on each sample (section 3). The remote
event can be enabled with the following questions. If the user
answers no(N) to the first question, the computer will not test
the port for events and will skip to the next step.

Remote event
mode (Y/N)

Answering vyes(Y) to this question will result in the computer
asking for the data rate during remote events.



Sample by the
hour or minute?
(H/M)

Answering with hour (H) will result in the following message:

ENTER # samples
per day

Enter the number of times each day that data are to be collected.
To keep the system on a standard sampling scheme, the number must
be one that is evenly divided into 24 hours. This allows the
user to know exactly what times each day the system will <collect
data. For example, if you enter 4 (times a day),the system will
collect data every six hours at 0000, 0600, 1200, and 1800. The
computer will check your entry and if it is not valid, it will
ask again. Valid entries are 1, 2, 3, 4, 6, 8, 12, and 24.

Answering with minute (M) will result in the following
message:

ENTER # samples
per hour

Enter the number of times each hour data are to be collected. To
keep the system on a standard sampling scheme, the number must be
one that is evenly divided into 60 minutes. The user will then
know exactly what times in each hour the system will collect
data. For example, an entry of 4 (times per hour) will result in
the system collecting data every 15 minutes at :00, :15, :30, and
145, The computer will check your entry and if it is not wvalid,

it will ask again. Vvalid entries are 1, 2, 3, 4, 5, 6, 10, 12,
15, 20, 30 and 60.

2.4. POWER CONTROL TO THE SENSORS

The computer has the capability to control the power to any
sensors used in the data-acquisition system (saving power, if
needed) . There are four output lines on the external control

connector that will go to a logic high (+5 volts) at the start of
each data collection, and the computer will wait for one minute

before taking any samples. In addition, a flag is set in each
data header to let the user know that a 1-minute delay occurred
before data collection began (section 3). If the above question

is answered with no (N), the computer will not set the output
lines and there will be no one minute delay before the system
collects data.

Control power

to sensors?
(Y/N)

10



2.5. RECORDING THE SCAN COUNTS

In some data-acquisition modes, it is desirable to include
the scan count among the data recorded by the system. An end-of-
scan separator is always recorded, but in some situations where
recovery of garbled data is desired, the scan count can determine
where in the time series the data lie.

Scan count in
data(Y?N)

Answering vyes (Y) to this question will cause the scan count to

be included into the data. if you answer no (N) to this
question,the computer will not record the scan count into the
data, thus freeing up more memory for more data (the scan count

uses two bytes for each scan of data).
2.6. SENDING DATA TO THE RADIO LINK

One option for storing the acquired data is to transmit the
data through an radio link to another computer. The data
transmission rate is slow (1200 baud) but provides a means of
monitoring the data without visiting the data collection site.
The computer will first ask if you want to send the <collected
data to the system's radio link.

Write data to
RADIO?(Y/N)

If no (N) is entered, no data will be sent and the computer will
skip to the next step. If yes (Y) is entered, the computer will
offer the user the following options for recording data:

1.Every time
2.Remote only
ENTER mode

If 1 is entered.the computer will send the data to the radio link

every time data are collected. If 2 is entered, the computer
will send data to the radio link only during remote events.

11



2.7. SENDING DATA TO THE CARTRIDGE TAPE RECORDER

The second storage option available for storing the acquired
data 1is to record the data on a digital tape recorder. The
computer will first ask if you want to send the collected data to
the system's tape recorder.

Write data to
TAPE?(Y/N)

If no (N) is entered, no data will be sent and the computer will
skip to the next step. If yes (Y) is entered, the computer will
offer the user the following options for recording data:

1.Every time
2.Remote only
ENTER mode

If 1 1is &entered,the computer will send the data to the tape
recorder every time data are collected. If 2 is entered, the
computer will send data to the tape recorder only during remote
events.

2.8. SENDING DATA TO THE SOLID-STATE MEMORY DEVICE

The third option available for storing the acquired data 1is
to record the data to a solid-state memory device that acts like
a high-capacity, floppy disk drive. The computer will first ask
if you want to send the collected data to the system's solid-
state memory.

Write data to
S-STATE?(Y/N)

If no (N) is entered, no data will be sent and the computer will
skip to the next step. If yes (Y) is entered, the computer will
offer the user the following options for recording data:

1.Every time
2.Remote only
ENTER mode

If 1 1is entered,the computer will send the data to the solid-
state memory every time data are collected. If 2 is entered, the
computer will send data to the solid-state memory only during
remote events.

### CAUTION ###%# - the computer will allow the user to answer no
to all three options for recording data. If no (N) is entered
for all three options, the data will be lost.

12



2.9. COLLECTING DATA AT INTERVALS BETWEEN THE PRIMARY DATA SET

The computer has the capability of collecting additional
data sets between the primary data sets. This allows the user to
record some channels at different data rates or to record a
shorter data record between the primary data sets. This option is
enabled by answering yes (Y) to the next question.

Write additional
data between
main data sets?

(Y/N)
If no (N) is entered, this option will not be used.
2.10. COLLECTING AN ADDITIONAL SCAN SET TOGETHER WITH EXISTING DATA

The computer is also has the capable of collecting one
additional set of data for each data mode. This is enabled by the
following message:

Write only 1 set
of scans in each
data set?(Y/N)

If yes (Y) is entered, the system will collect only one data set
and skip the next step. If no (N) is entered, the system will
record an additional set of data prior to collecting the primary
data set {or the intermediate data set if section 2.9 was
answered yes).

2.11. SET PARAMETERS FOR 1ST SCAN SET

This step will occur only if section 2.10 was answered with a yes
(Y). The first question will be for the lowest channel of analog
data to be acquired.

ENTER - 1st scan
set for all data
Base chan.

There are 16 channels of data that can be recorded by this
system. Each scan set has the option of recording any
combination of channels as long as they are consecutive channels.
The message above asks for the base channel (the lowest channel
number) to be used for this first set of scans. It can Dbe
anything from 1 to 16. After this entry, the following message
will appear:

# chans.?
The entry here depends on what was entered for the base channel.
All 16 channels can be used if the base channel was 1. The total

number of channels plus the base channel must not exceed 16.
After this entry, the following message will appear:

13



# scans?

Any number up to 9999 will be accepted. After all entries have
been made, the computer will check to be sure that the number of
scans does not exceed the available memory. The next message is:

Scan rate less
than 1Hz?(Y/N)

The system is capable of digitizing data at rates up to 255 scans
per second. Sampling slower than 1 scan per second, however,
requires using a different time base. Answering yes (Y) to this
question selects the slower time base and the following message
will appear:

ENTER scans/min
(1 - 30)

This entry will set the scan rate at values from a scan of data
every 2 seconds (an entry of 30 scans/min) to a scan of data

every 60 seconds (an entry of 1 scan/min). To achieve even
slower rates, the system must be programmed to record each scan
as a separate data set (i.e., enter 1 scan of data and use the

samples/hour entry for anything from 1 scan/ min to once an hour
or use the samples/day entry for anything from 1 scan/hour to
once a day).

If a scan rate faster than every 2 seconds is desired, the
scan rate question should have been answered with a no (N). This
would have resulted in the following message appearing:

ENTER scans/sec
(1 - XXXX)

The XXXX part of the display is a four-digit number that the
computer will automatically calculate for the maximum scan rate.

Since it takes longer to digitize 16 channels than one, the
maximum sample rate is dependent on the number of channels
entered previously. The computer takes this number and
calculates the maximum scan rate based on that information. This

entry will set the scan rate from a maximum of 255 scans per
second down to 1 scan per second.

2.12. SET PARAMETERS FOR INTERMEDIATE DATA SET

This step will occur only if section 2.9 was answered with a vyes

(Y). The first question will be for the lowest channel of analog
data to be acquired. There are 16 channels of data that can be
recorded by this system. Each scan set has the option of

recording any combination of channels as long as they are
consecutive.

14



ENTER - scan set
for in-between data
Base chan.

The message asks the user to identify the base channel (the
Jowest channel number) to be used for this first set of scans.
It can be anything from 1 to 16. After this entry, the following
guestion will appear:

# chans.?

The entry here depends on what was entered for the base channel.
All 16 channels can be used if the base channel was 1. The total
number of channels plus the base channel must not exceed 16.
After this entry, the following message will appear:

# scans?

Any number up to 9999 will be accepted. After all entries have
been made, the computer will check to be sure that the number of
scans does not exceed the available memory. The next message is:

Scan rate less
than 1Hz?(Y/N)

The system is capable of digitizing data at rates up to 255 scans
per second. Sampling slower than 1 scan per second, however,
requires using a different time base. Answering yves (Y) to this
question selects the slower time base and the following message
will appear:

ENTER scans/min
(1 - 30)

This entry will set the scan rate at values from a scan of data
every 2 seconds (an entry of 30 scans/min) to a scan of data

every 60 seconds (an entry of 1 scan/min). To achieve even
slower rates, the system must be programmed to record each scan
as a separate data set (i.e., enter 1 scan of data and use the

samples/hour entry for anything from 1 scan/ min to once an hour
or use the samples/day entry for anything from 1 scan/hour to
once a day).

If a scan rate faster than every 2 seconds is desired, the
scan rate question -should have been answered with a no (N). This
would have resulted in the following message appearing:

ENTER scans/sec
(1 - XXXX)

The XXXX part of the display is a four-digit number that the
computer will automatically calculate for the maximum scan rate.

Since it takes longer to digitize 16 channels than one, the
maximum sample rate 1is dependent on the number of channels
entered previously. The computer takes this number and
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calculates the maximum scan rate based on that information. This
entry will set the scan rate from a maximum of 255 scans per
second down to 1 scan per second.

Next, the data rate is set by responding to the prompt:
Sample by the
hour or minute?
(H/M)

Answering with hour (H) will result in the following message:

ENTER # samples

per day
Enter the number of times each day data are to be collected. To
keep the system on a standard sampling scheme, the number must be
one that is evenly divided into 24 hours. This allows the wuser
to know exactly what times each day the system will collect data.
For example, an entry of 4 (times a day) will result in the
system <collecting data every six hours at 0000, 0600, 1200, and
1800. The computer will check your entry and if it is not valid,

it will ask again. Valid entries are 1, 2, 3, 4, 6, 8, 12, and
24 .

Answering with minute (M) will result in the following
message:

ENTER # samples

per hour
Enter the number of times each hour data are to be collected. To
keep the system on a standard sampling scheme, the number must be
one that is evenly divided into 60 minutes. The user will then
know exactly what times in each hour the system will <collect
data. For example, an entry of 4 (times per hour) will result in
the system collecting data every 15 minutes at :00, :15, :30, and
:45. The computer will check your entry and if it is not wvalid,

it will ask again. Valid entries are 1, 2, 3, 4, 5, 6, 10, 12,
15, 20, 30 and 60.
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2.13. SET PARAMETERS FOR PRIMARY DATA SET

This step will occur regardless of any other data modes. These
parameters are also (except the data rate) the parameters that
will be used by the remote event mode during remote events. The

first dquestion will be for the lowest channel of analog data to
be acquired.

ENTER - scan set
for main data
Base chan.

Sixteen channels of data can be recorded by this system. Each
scan set has the option of recording any combination of channels
as long as they are consecutive channels. The message above asks

for the base channel (the lowest channel number) to be used for
this first set of scans. It can be anything from 1 to 16. After
this entry, the following message will appear:

# chans.?

The entry here depends on what was entered for the base channel.
All 16 channels can be used if the base channel was 1. The total
number of channels plus the base channel must not exceed 16.
After this entry, the following message will appear:

# scans?

Any number up to 9999 will be accepted. After all entries have
been made, the computer will check to be sure that the number of
scans does not exceed the available memory. The next message is:

Scan rate less
than 1Hz?(Y/N)

The system is capable of digitizing data at rates up to 255 scans
per second. Sampling slower than 1 scan per second, however,
requires using a different time base. Answering yes (Y) to this
question selects the slower time base and the following message
will appear:

ENTER scans/min
(1 - 30)

This entry will set the scan rate at values from a scan of data
every 2 seconds (an entry of 30 scans/min) to a scan of data

every 60 seconds (an entry of 1 scan/min). To achieve even
slower rates, the system must be programmed to record each scan
as a separate data set (i.e., enter 1 scan of data and use the

samples/hour entry for anything from 1 scan/ min to once an hour
or use the samples/day entry for anything from 1 scan/hour to
once a day).
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If a scan rate faster than every 2 seconds is desired, the
scan rate question should have been answered with a no (N). This
would have resulted in the following message appearing:

ENTER scans/sec
(1 - XXXX)

The XXXX part of the display is a four-digit number that the
computer will automatically calculate for the maximum scan rate.

Since it takes longer to digitize 16 channels than one, the
maximum sample rate 1is dependent on the number of channels
entered previously. The computer takes this number and
calculates the maximum scan rate based on that information. This

entry will set the scan rate from a maximum of 255 scans per
second down to 1 scan per second.
Next, the data rate is set by responding to the prompt:

Sample by the
hour or minute?
(H/M)

Answering with hour (H) will result in the following message:

ENTER # samples

per day
Enter the number of times each day data are to be collected. To
keep the system on a standard sampling scheme, the number must be
one that is evenly divided into 24 hours. This allows the user
to know exactly what times each day the system will collect data.
For example, an entry of 4 (times a day) will result in the
system <collecting data every six hours at 0000, 0600, 1200, and
1800. The computer will check your entry and if it is not valid,

it will ask again. Valid entries are 1, 2, 3, 4, 6, 8, 12, and
24.

Answering with minute (M) will result in the following
message:

ENTER # samples
per hour

Enter the number of times each hour data are to be collected. To
keep the system on a standard sampling scheme, the number must be
one that is evenly divided into 60 minutes. The user will then
know exactly what times in each hour the system will <collect
data. For example, an entry of 4 (times per hour) will result in
the system collecting data every 15 minutes at :00, :15, :30, and
:45. The computer will check your entry and if it is not wvalid,

it will ask again. Valid entries are 1, 2, 3, 4, 5, 6, 10, 12,
15, 20, 30 and 60.
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2.14. ERROR CHECKING

At this point the computer will check the entries in all data
sets to make sure that the data will fit into the available
memory and that there is enough time to collect and record the
data between sample intervals. If the the computer finds that
the data will not fit into the available memory, the following
message will appear

ERROR:not enough
memory!

CR to continue

After hitting return (CR), the entire entry procedure must be
repeated.

If the computer finds that there is not enough time between
samples, the following message will appear:

ERROR:not enough
time!

CR to continue
After hitting return (CR), the entire entry procedure must be
repeated.

If no error occurs, the computer will proceed to the next
step without displaying any message.
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2.15. PLAYBACK OF PARAMETERS ENTERED

If there are no errors in time or memory, the computer will
display the &entered parameters your for review. Since the
terminal most commonly used to enter the parameters has only 4
lines of display, the playback procedure will display the
information a little bit at a time, followed by:

CR to continue

To view all of parameters, it is necessary to hit the return key
{CR) to complete this procedure.

The first display will show either

A Remote event is
not selected

CR to continue
OR

B. Remote event is
selected
data every XXmin
CR to continue

OR

C. Remote event 1is
selected
data every XXhr
CR to continue

Message A will be displayed if section 2.3 was answered with a no
(N). Message B will be displayed if section 2.3 was answered with
a ves (Y), the data rate was question answered with an M, and XX
represents the number of minutes between data acquisition in the

remote mode. Message C will be displayed if section 2. 3 was
answered with a yes (Y), the data rate gquestion answered with an
H, and XX is the entry for the number of hours between data

acquisition in the remote mode.
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After hitting return (CR), one of the following messages
will be displayed:

A, Scan count

in data
CR to continue

OR
B. Scan count

not in data
CR to continue

If the answer to section 2.4 was yes (Y), then message A will be
displayed. If the answer was no, message B will be displayed.

After hitting return(CR), one of the following messages will
be displayed:

A, Data to RADIO
at no time

CR to continue
OR

B. Data to RADIO
every time

CR to continue
OR

c. Data to RADIO
only during
remote events
CR to continue

Message A will be displayed if section 2.6 was answer with a no
(N). Message B will be displayed if section 2.6 was answered with
a ves(Y) and 1 was entered for the option. Message C will be
displayed if section 2.6 was answered with a yes (Y) and 2 was
entered for the option.
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After hitting return (CR), one of the following messages
will be displayed:

A. Data to TAPE
at no time

CR to continue
OR

B. Data to TAPE
every time

CR to continue
OR

C. Data to TAPE
only during
remote events
CR to continue

Message A will be displayed if section 2.7 was answered with a no
(N). Message B will be displayed if section 2.7 was answered with
a yes (Y) and 1 was entered for the option. Message C will  Dbe
displayed if section 2.7 was answered with a ves (Y) and 2 was
entered for the option.

After hitting return (CR), one of the following messages
will be displayed:

A. Data to S-STATE
at no time

CR to continue
OR

B. Data to S-STATE
every time

CR to continue
OR

Cc. Data to S-STATE
only during
remote events
CR to continue

Message A will be displayed if section 2.8 was answered with a no
(N). Message B will be displayed if section 2.8 was answered with
a ves (Y) and 1 was entered for the option. Message C will be
displayed if section 2.8 was answered with a yes (Y) and 2 was
entered for the option.
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if
the following display will appear:

A, 1st scan set
XXsec XXXXscan
ch XX - XX
CR to continue

OR

B. 1st scan set
XXmin XXXXscan
ch XX - XX
CR to continue

XXXXscan
ch XX -
will Dbe
scans per
entered.

If the answer to the question in section 2.9
the following display will appear:

is the number of scans of data that will
XX represents the first and last channels
recorded. XXsec and XXmin represent the
second or scans per minute, depending

A. In-between data
XXsec XXXXscan
ch XX-XX XXmin
CR to continue

OR

B. In-between data
XXmin XXXXscan
ch XX-XX XXhr
CR to continue

XXXXscan
ch XX -
will be

is the number of scans of data that will
XX represents the first and last channels
recorded. XXsec and XXmin represent the
scans per second or scans per minute, depending
entered. XXmin and XXhr represent the data rate
XX minutes or data every XX hours,
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the answer to the question in section 2.10 was

no (N),

be acquired.

of data that
scan rate in
on what was

was yes (Y),
be acquired.

of data that
scan rate in
on what was

in data every

depending on what was entered.



After hitting return (CR), the following display will
appear:

A, Main data
XXsec XXXXscan
ch XX-XX XXmin
CR to continue

OR

B. Main data
XXmin XXXXscan
ch XX-XX XXhr
CR to continue

XXXXscan is the number of scans of data that will be acquired.
ch XX - XX represents the first and last channels of data that

will be recorded. XXsec and XXmin represent the scan rate in
scans per second or scans per minute, depending on what was
entered. XXmin and XXhr represent the data rate in data every

XX minutes or data every XX hours, depending on what was entered.
After hitting return, the computer will ask vyou if the

entries are correct. Answer the question no (N) to re-enter the
parameters, and answer yes (Y) to continue.
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2.16. ENTER THE START TIME

ENTER start time
YR/MTH/DY/HR/MIN

This entry is done in exactly the same format as the time entered
at section 2.2. The time entry refers to when you want the
system to collect the first data set. If you do not start the
system at an even hour, it will acquire data at the entered time
and then start collecting data at the next even hour.

###CAUTION### The computer does not check the start time against
the current time, so be sure the entry is correct before hitting
return (CR).

After the start time has been entered, the program entry is
completed. No other prompts will appear. Disconnect the
terminal and seal up the system. You are now ready.



EXAMPLE
YOUR ENTRIES ARE SHOWN IN BOLD PRINT

Enter TIME + 1 MIN
YR/MTH/DY/HR//MIN

You enter the current time.
88/1/27/17/12 CR
Hit CR to set
the clock
i7:12 1/27/88
When the time you have entered reaches the exact minute,
CR

Setting the time

Remote event
mode (Y/N)

Answer yes(Y) to enable remote event mode.
Y CR
Sample by the
hour or minute?
(H/M)
Enter hour (H)

H CR

ENTER # samples
per day

Enter 24 times per day (every hour)
24 CR
Control power
to sensors?
(Y/N)

Answer yes(Y) to enable control of power to the sensors.

Y CR

26



Scan count in
data(Y?N)

Answer yes(Y) to put the scan count in the data
Y CR

Write data to
RADIO?(Y/N)

Answer yes(Y) to send data to the radio link.
Y CR
1.Every time
2.Remote only
ENTER mode
Enter 1 for every time.

1 CR

Write data to
TAPE? (Y/N)

Answer yes(Y) to send data to the tape recorder.
Y CR
1.Every time
2.Remote only
ENTER mode
Enter 2 for remote events only.

2 CR

Write data to
S-STATE?(Y/N)

Answer no(N) to send no data to the solid-state memory.
N CR
Write additional
data between
main data sets?

(Y/N)

Answer yes(Y) to collect intermediate data sets.
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Write only 1 set
of scans in each
data set?(Y/N)
Answer no(N) to collect an additional scan set.
N CR
ENTER - 1st scan
set for all data
Base chan.
Enter 1 for the first channel of data
1 CR
# chans.?
Enter 3 for a total of 3 channels of data per scan.
3 CR
# scans?
Enter 128 for 128 scans of data.

128 CR

Scan rate less
than 1Hz?2(Y/N)

Answer no(N).
N CR

ENTER scans/sec
(1 - 0255)

Enter a scan rate of 10 scans per second.
10 CR
ENTER - scan set
for in-between data
Base chan.
Enter channel 4 for the first channel.
4 CR

# chans.?

Enter a total of 2 channels.
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# scans?

Enter 2048 scans.
2048 CR

Scan rate less
than 1Hz?(Y/N)

Answer no{(N).
N CR

ENTER scans/sec
(1 - 0255)

Enter a scan rate of 30 scans per second.
30 CR
Sample by the
hour or minute?
(H/M)
Answering with hour(H).

H CR

ENTER # samples
per day

Enter 24 times per day (every hour).
24 CR
ENTER - scan set
for main data
Base chan.
Enter channel 4 for the first channel.
4 CR
# chans.?
Enter a total of 12 channels.
12 CR
# scans?
Enter 4096 scans.

4096 CR
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Scan rate less
than 1Hz?(Y/N)

Answer no(N).
N CR

ENTER scans/sec
(1 - 0083)

Enter a scan rate of 2 scans per second.
2 CR
Sample by the
hour or minute?
(H/M)
Answering with hour(H).

H CR

ENTER # samples
per day

Enter 6 times per day (every 4 hours).
6 CR
Remote event is
selected
data every Olhr
CR to continue
CR

Scan count

in data
CR to continue

CR

Data to RADIO
every time

CR to continue
CR

Data to TAPE
only during
remote events

CR to continue

CR
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Data to S-STATE
at no time

CR to continue
CR

1st scan set
10sec 000128scan
ch 01 - 03

CR to continue

CR

In-between data
30sec 002048scan
ch 04-05 O1ihr

CR to continue

CR

Main data

O2sec 004096scan
ch 04-15 O4hr

CR to continue

CR

Are entries
correct?(Y/N)

Answer ves(Y).

Y CR

ENTER start time
YR/MTH/DY/HR/MIN

You enter the time the data will begin to be acquired

first time.
88/1/27/18/00

done.
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The above entries will result in the system acquiring its
first data set on January 27, 1988 at 18:00. The first data set
is always the primary data set. Remote event is enabled and,
when active will acguire a primary data set every hour. At all
other times the primary data set will be acquired at 04:00,
08:00, 12:00, 16:00, 20:00, and 24:00. Intermediate data will be
acquired at each hour in which a primary data set is not
acquired. The system will control the power to the sensors and
will not acquire data until 1 minute after the hour. The scan
count will be recorded in the data. Data will be sent to the
radio link each time a data set is acquired, and sent to the tape
recorder only during remote events. The main data will consist
of 128 scans of data from channels 1, 2, and 3, sampled at 10
scans per second. The data will also contain 4096 scans of data

from channels 4 to 15, sampled at 2 scans per second. The
intermediate data set will consist of 128 scan of data from
channels 1, 2, and 3 sampled at 10 scans per second and 2048

scans of data from channels 4 and 5, sampled at 30 scans per
second.

2.17 TEST FUNCTIONS

There are several tests available in the software that allow

the wuser to <check out the main system functions. All test
functions are initiated by entering a control character on the
terminal. Starting a test requires getting the computer into the
parameter entry mode (see section 2.1). Any time the —computer

asks for a parameter entry (such as the current time), the user
may instead enter the appropriate control character to start a
test. All tests are ended by resetting the computer, which is
done by either pushing the reset button on the computer housing
(Figure 2) or removing power to the system.

The real-time clock may be tested by entering a 'Control T'

(On most terminals, this is done by entering the ‘T while
holding down the control key). This results in the computer
displaying the current each second until the even minute, At the

even minute, the computer halts and will have to be reset before
doing anything else.

The radio link can be tested by entering a 'Control S'. This
results in the computer sending an ASCII character test pattern
to the radio every 20 seconds, until the computer is reset. This

allows the user to check the transmitter and the entire data link
by setting up a terminal on the receiver.

The analog-to-digital circuits can be tested by entering a
'Control A', The computer will then ask which channel to test.
After the channel number is entered, the computer will
continually display the digital word value (in hexadecimal) for
that channel until the computer is reset.
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SECTION 3. FORMAT OF THE DATA FILES

A 34-byte header is recorded at the beginning of every data
set to define the parameters that set the format of +the data.
The header contains the time-of-day the sample was acquired, the
sample number of the data, the voltage value of the channel 16
analog input (provided as a means of monitoring a system
variable, such as battery voltage or temperature, that does not
require a time-series measurement), a flag to indicate whether
the scan count is placed in the data, a flag to indicate whether
the following data comprise a primary data set or an intermediate
data set, It also displays the value of both remote event
counters, a flag to indicate whether the computer is controlling
power to the sensors (which means that data-acquisition is

occurring one minute beyond the recorded start time), the base
channels for all data sets, the number of channels for all data
sets, the scan rate for all data sets, and the number of scans
recorded for all data types. All data are recorded as

hexadecimal (h) values. All 2-byte words are recorded low-byte
first, then high-byte.
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3.1 HEADER FORMAT

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

= OO Ub W= O

ey

BYTE

—
n

BYTE
BYTE
BYTE

bbb b
oW

BYTE 16
BYTE 17
BYTE 18
BYTE 19
BYTE 20
BYTE 21
BYTE 22
BYTE 23
BYTE 24
BYTE 25

BYTE 26
BYTE 27

BYTE 28
BYTE 29
BYTE 30
BYTE 31
BYTE 32
BYTE 33
AN U N

AN W W

Year of time of sample (00 - 63h)
Day of time of sample (01 - 1Fh)
Month of time of sample (01 - OCh)
Seconds of time of sample (00 - 3Bh)
Minutes of time of sample (00 - 3Bh)
Hours of time of sample (00 - 17h)
Tenths of seconds of time of sample (00 - 63h)
Low byte of sample number (00 - FFh)
High byte of sample number (00 - FFh)
Low byte of channel 16 data(00 - FFh)
High byte of channel 16 data(00 - OFh)
Flag to indicate whether the scan count is
in the data (81ih = no, F2h = yes)
Flag to indicate whether data is the primary
data set (81h = no, F2h = yes)
Remote event counter A(OOh - FFh)
Remote event counter B(O0Oh - FFh)
Flag to indicate whether the computer controls
power to the sensors (81h = no, F2h = yes)
NOTE: Yes indicates that the start of data is
actually 1 minute later than time recorded.
Base channel for the first scan data (00h-10h)
Base channel for the intermediate data (00h-10h)
Base channel for the primary data (00h-10h)
# channels for the first scan data (00h-10h)
# channels for the intermediate data (00h-10h)
# channels for the primary data (00h-10h)
Scan rate for the first scan data (00h-FFh)
Scan rate for the intermediate data (OOh-FFh)
Scan rate for the primary data (0O0h-FFh)
Scan time base flag for the first scan data
(F2h = scans/min, 81h = scan/sec)
Scan time base flag for the intermediate data
(F2h = scans/min, 81h = scan/sec)
Scan time base flag for the primary data
(F2h = scans/min, 81h = scan/sec)
Low byte of scan count for first scan data
High byte of scan count for first scan data
Low byte of scan count for intermediate data
High byte of scan count for intermediate data
Low byte of scan count for primary data
High byte of scan count for primary data
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BYTE 34 Start of data

The format of the data depends on the values set in the
header information. If byte 19 (# channels of 1st scan data) is
not zero, then the first byte of data will be the low byte of
data for the last channel of the first scan set (Base channel
plus # channels). This is followed by the high byte of the last
channel and then by the lower channels (low byte then high byte)
until the base channel has been recorded.

The next data value depends on byte 11 (scan count flag).
If the value of this flag is F2h (yes), the low byte of the scan
count will be recorded followed by the high byte. The next byte
will be the end of scan separator (FFh). If the flag is 81h
(no), only the end of scan separator is recorded. This format is
repeated until the number of scans indicated in bytes 28 and 29
of the header have been recorded.

The format of the rest of the data depends on the value of
byte 12 of the header. If the value is F2h (yes), the remaining
data form the primary data set unless the number of channels for
this data set is zero, in which case there will be no further
data. If byte 21 (# channels of primary data) is not zero, the
first byte of data will be the low byte of data for the last
channel of the primary data(Base channel plus # channels). This
is followed by the high byte of the last channel and then by the
lower channels (low byte then high byte) until the base channel
has been recorded.

The next data value depends on byte 11 (scan count flag).
If the value of this flag is F2h (yes), the low byte of the scan
count will be recorded followed by the high byte. The next byte
will be the end of scan separator (FFh). If the flag 1is 81h
(no), only the end of scan separator is recorded. This format is
repeated until the number of scans indicated in bytes 32 and 33
of the header have been recorded. If the value of byte 12 is 81h
(no), the remaining data form the intermediate data wunless the
number of channels for this data set is zero in which case there
will be no further data. If byte 20 (# channels of intermediate
data) is not zero then the first byte of data will be the low
byte of data for the last channel of the intermediate data(Base
channel ©plus # channels). This is followed by the high byte of
the last channel and then by the lower channels (low byte then
high byte) until the base channel has been recorded.

The next data value depends on byte 11 (scan count flag).
If the value of this flag is F2h (yes), the low byte of the scan
count will be recorded followed by the high byte. The next byte
will be the end of scan separator (FFh). If the flag is 81h
(no), only the end of scan separator is recorded. This format is
repeated until the number of scans indicated in bytes 30 and 31
of the header have been recorded.

If byte 19 (# channels of 1st scan data) is zero then the
first byte of data will be the low byte of data for the last
channel of for the intermediate data or the primary data.
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3.2 EXAMPLE OF DATA FORMAT

HEADER

BYTE 0 = 58h Year = 88

BYTE 1 = 1Bh Day = 27

BYTE 2 = 01h Month = 1 (January)

BYTE 3 = 00h Seconds = 0

BYTE 4 = 00h Minutes = 0

BYTE 5 = 12h Hours = 18

BYTE 6 = 00h Tenths of seconds = 0

BYTE 7 = 3Dh

BYTE 8 = 12h sample number (123Dh) = 4669

BYTE 9 = 37h

BYTE 10 = 0Dh channel 16 data(0D37h) = 3383 = 3.12 volts
BYTE 11 = F2h scan count is in the data

BYTE 12 = F2h primary data set

BYTE 13 = 00h Remote event counter A = no events

BYTE 14 = 00h Remote event counter B = no events

BYTE 15 = F2h computer controls power to the sensors

BYTE 16 = 01h Base channel for the first scan data = 1

BYTE 17 = 04h Base channel for the intermediate data = 4
BYTE 18 = 04h Base channel for the primary data = 4

BYTE 19 = 03h 3 channels for the first scan data

BYTE 20 = 02h 2 channels for the intermediate data

BYTE 21 = 0Ch 12 channels for the primary data

BYTE 22 = 0Ah first scan data = 10 scans/min (with byte 25)
BYTE 23 = 1Eh intermediate data = 30 scans/sec (with byte 26)
BYTE 24 = 02h primary data = 2 scans/sec (with byte 27)
BYTE 25 = F2h first scan data = scans/min

BYTE 26 = 81h intermediate data = scan/sec

BYTE 27 = 81h primary data = scan/sec

BYTE 28 = 80h

BYTE 29 = 00h 128 scans of first scan data (0080h)

BYTE 30 = 00h

BYTE 31 = 08h 2048 scans of intermediate data (0800h)

BYTE 32 = 00h

BYTE 33 = 10h 4096 scans of primary data (1000h)
INTERPRETATION: This data set is an example of a primary data set
(byte 12). The start time of data-acquisition occurs on January
27,1988 at 18:01:00.00. Byte 15 indicates that the computer has
switched on the power to the sensors. The system will wait one
minute before acquiring data to allow time for the sensors to
equilibrate. The sample (123Dh) is the 4669th sample collected
since the program was started. The remote event counters
indicate that none have occurred, so the sample is not in the
remote event mode. Channel 16 indicates 3.12 volts. This wvalue
gets written whether the channel is used or not. It provides a
means of monitoring a signal level (such as the battery voltage)
without being repeated throughout the data. The data file
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consists of one set of 128 scans (bytes 28 and 29) of channels 1
through 3 (bytes 16 and 19) sampled at a scan rate of 10
scans/minute (bytes 22 and 25). The second set is 4096 scans
{bytes 32 and 33) of channels 4 through 15 (bytes 18 and 21) at 2
scans/second (bytes 24 and 27). Byte 11 indicates that the scan
count is written into the data. The total time required for the
sample is 12.8 minutes for the first scan and 34.1 minutes for
the rest of the data. The following are the byte counts
(starting with byte 0) for the data.

DATA
BYTE 34 Low byte of channel 3 data (00 - FFh)
BYTE 35 High byte of channel 3 data (00 - OFh)
BYTE 36 Low byte of channel 2 data (00 - FFh)
BYTE 37 High byte of channel 2 data (00 - OFh)
BYTE 38 Low byte of channel 1 data (00 - FFh)
BYTE 39 High byte of channel 1 data (00 - OFh)
BYTE 40 Low byte of scan count (00 - FFh)
BYTE 41 High byte of scan count (00 - FFh)
BYTE 42 Scan separator (FFh)
NN VAN
this pattern continues for 128 scans of data
for channels 1 through 3
NV NN
BYTE 1184 Low byte of channel 15 data (00 - FFh)
BYTE 1185 High byte of channel 15 data (00 - OFh)
BYTE 1186 Low byte of channel 14 data (00 - FFh)
BYTE 1187 High byte of channel 14 data (00 - OFh)
BYTE 1188 Low byte of channel 13 data (00 - FFh)
BYTE 1189 High byte of channel 13 data (00 - OFh)
BYTE 1190 Low byte of channel 12 data (00 - FFh)
BYTE 1191 High byte of channel 12 data (00 - OFh)
BYTE 1192 Low byte of channel 11 data (00 - FFh)
BYTE 1193 High byte of channel 11 data (00 - OFh)
BYTE 1194 Low byte of channel 10 data (00 - FFh)
BYTE 1195 High byte of channel 10 data (00 - OFh)
BYTE 1196 Low byte of channel 9 data (00 - FFh)
BYTE 1197 High byte of channel 9 data (00 - OFh)
BYTE 1198 Low byte of channel 8 data (00 - FFh)
BYTE 1199 High byte of channel 8 data (00 - OFh)
BYTE 1200 Low byte of channel 7 data (00 - FFh)
BYTE 1201 High byte of channel 7 data (00 - OFh)
BYTE 1202 Low byte of channel 6 data (00 - FFh)
BYTE 1203 High byte of channel 6 data (00 - OFh)
BYTE 1204 Low byte of channel 5 data (00 - FFh)
BYTE 1205 High byte of channel 5 data (00 - OFh)
BYTE 1206 Low byte of channel 4 data (00 - FFh)
BYTE 1207 High byte of channel 4 data (00 - OFh)
BYTE 1208 Low byte of scan count (00 - FFh)
BYTE 1209 High byte of scan count (00-FFh)
BYTE 1210 Scan separator (FFh)
NN VAN
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this pattern continues for 4096 scans of data
for channels 4 through 15

AN

BYTE 111751 Low byte of channel 15 data (00 - FFh)
BYTE 111752 High byte of channel 15 data (00 - OFh)
BYTE 111753 Low byte of channel 14 data (00 - FFh)
BYTE 111754 High byte of channel 14 data (00 - OFh)
BYTE 111755 Low byte of channel 13 data (00 - FFh)
BYTE 111756 High byte of channel 13 data (00 - OFh)
BYTE 111757 Low byte of channel 12 data (00 - FFh)
BYTE 111758 High byte of channel 12 data (00 - OFh)
BYTE 111759 Low byte of channel 11 data (00 - FFh)
BYTE 111760 High byte of channel 11 data (00 - OFh)
BYTE 111761 Low byte of channel 10 data (00 - FFh)
BYTE 111762 High byte of channel 10 data (00 - OFh)
BYTE 111763 Low byte of channel 9 data (00 - FFh)
BYTE 111764 High byte of channel 9 data (00 - OFh)
BYTE 111765 Low byte of channel 8 data (00 - FFh)
BYTE 111766 High byte of channel 8 data (00 - OFh)
BYTE 111767 Low byte of channel 7 data (00 - FFh)
BYTE 111768 High byte of channel 7 data (00 - OFh)
BYTE 111769 Low byte of channel 6 data (00 - FFh)
BYTE 111770 High byte of channel 6 data (00 - OFh)
BYTE 111771 Low byte of channel 5 data (00 - FFh)
BYTE 111772 High byte of channel 5 data (00 - OFh)
BYTE 111773 Low byte of channel 4 data (00 - FFh)
BYTE 111774 High byte of channel 4 data (00 - OFh)
BYTE 111775 Low byte of scan count (00 - FFh)

BYTE 1117176 High byte of scan count (00-FFh)

BYTE 111777 Scan separator (FFh)

End of data
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APPENDIX I

SYSTEM SPECIFICATIONS

Analog-to-Digital Converter

number of channels 1
data word size 12
resolution 2.44
conversion time {(minimumnm) 500

16
analog input range +5
filter fredquency 61
filter rolloff 30

External Control

remote event i6
1
power control 7
Memory
total 196,608
used by program 32,768
available for data 143,355
Real-Time Clock
resolution .1
alarm modes
i
1
i
Digital Tape Drive
capacity 20
interface
baud-rate 9,600
data type
Soliid-State Memorv
capacity 1
interface
data type
Radio Transmitter
fregquency 406.
interface
baud-rate 1,200
RF output power .5

56

to 16 (single-ended)
bits
millivolts

microseconds (1 channel)
milliseconds (16 channels)

to -5 volts DC
hertz
dB/octave

input lines
output (for reset)
output lines

bvtes
bytes
bytes

seconds
programmed time
hour

minute

second

megabvtes
RS232

ASCII

megabvte
propriety

binary in a MSDOS
compatible file

475 megahertz
FCC authorized
RS232

watts {10 watts with booster)



Power consumption

+12v input operating idie

computer system 1.8 1.0 watt
preampliifier/filter 2.5 2.5 watt
power controi 0.7 0.1 watt
radio transmitter 3.0 0.1 watt
solid-state memory 1.2 1.2 watt
total 9.2 4.9 watt

{does not include tape drive)
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APPENDIX II
SOFTWARE LISTING
; TEL.MAC - REV J

;Original code written by gkm - 7/25/86

;REV B code by gkm - 7/31/86 - to correct bugs.

;REV C code by gkm - 12/23/86 - upgrade to CMX-81i5 CPU board.
;REV D code by gkm - 2/18/87 - upgrade to include 16 channels
; of data into 4 banks of memory.

;REV E code by gkm - 3/15/87 - change data-acguisition from a

; polied mode to an interrupt driven system. The startup
; code was rewritten to support automatic startup using
; battery-backed RAM.

;REV F code bv gkm - 4/13/87 - updgrade to include software
; tests for troubleshooting.

;REV G code bv gkm - 7/ 8/87 - upgrades for the following

; 1. Changed end-of-scan marker to OFFH

; 2. Included scan number in data

; 3. Added a flag for primarv data to header

; 4. Added channel 16 voltage to header

; 5. Moved header and 128 scan data to accommodate extra

; memorv needed for scan counts in data
Install intermediate data mode
Send signals for externai power controi
code by gkm - 7/15/87 - modification of REVG code for
Turn on power for A-D test
Write data to a tape drive
code by gkm - complete rewrite
remote event mode now has it own sample rate
There is now an option to acguire chi6 in the data
Remote mode now reads two counters into the header
Options have been included to send data via radio
; a) all the time
; b} only during remote events
; c) at no time
; 5. Ovptions have been inciuded to send data via tape
; a) all the time
; b) onlv during remote events
; c) at no time
; 6. Mode options have been changed to simply select if
; yvou want intermediate data sets between primary data sets
; 7. It is now an option to add an additional scan set of
: data at the beginning of each data set
; 8. With the ist scan the following options can be set
; a) number of channels (starts at 1)
; b) number of scans
; c) scan rate

Pl
[e3]
<
B W N NSO
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: 9. With the intermediate data the following options can be set
; a) number of channels (starts at end of 1st scan)
: b} number of scans
: c) scan rate
; d) number of samples per day or hour
; 10.With the primary data the following options can be set
; a) number of channels (starts at end of 1st scan)
; p) number of scans
; c) scan rate
; d) number of samples per dayv or hour
; 11.Checking is now done to ensure that
; a) the number of channels does not exceed 16
; b) the data size does not exceed available memorv
; c) the time required for sampling does not exceed
; the sample rate
; 12.The program now displavs the entered parameters and
; asks if thev are correct
; 13.Power control routines have been rewritten
; 14.The header has been expanded to 32 bytes to allow room
; for scan #'s, channel #'s,etc.
; 15.A11 of the data has been switched so that it is recorded
; Low-bvte first and then High-bvte
; REV J code by gkm 10/04/1988 - added following functions:
i. Added so0lid state memory drivers.
; 2. Added extended memory functions
3. Altered remote event functions to prevent the system
; from staying in remote mode after a power failure.
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EQUATES USED FOR THE CMX815 COMPUTER BOARD

; code written by gkm 7/31/86

;——— CONTROLLER BOARD PORT LOCATIONS ~-—-

CPUBASE
CNTLAO
CNTLA1
CNTLBO
CNTLB1
STATO
STAT1
TDRO
TDR1
TSRO
TSR1
CNTR
TRDR
TMDROL
TMDROH
RLDOL
RLDOE
TCR
TMDR1L
TMDR1H
RLDiL
RLD1H
SAROL
SAROH
SAROB
DAROL
DAROH
DAROB
BCROL
BCROR
MARI1L
MARI1H
MAR1B
IARI1L
IARIH
BCR1L
3CR1H
DSTAT
DMODE
DCNTL
IL

ITC
RCR
CBR
BBR
CBAR
ICR

- I/0 PORT LOCATIONS

O0h
CPUBASE+00h
CPUBASE+01h
CPUBASE+02n
C2UBASE+03n
CPUBASE+04h
CPUBASE+05h
CPUBASE+06h
C?UBASE+07h
CPUBASE+08h
CPUBASE+0%9h
CPUBASE+OAh
CPUBASE+0Bh
CPUBASE+0Ch
CPUBASE+0Dh
CPUBASE+OEh
CPUBASE+OFhQh
CPUBASE+1i0Oh
CPUBASE+14h
CPUBASE+15h
CPUBASE+i6h
CPUBASE+17h
CPUBASE+20h
CPUBASE+21h
CPUBASE+22h
CPUBASE+23h
CPUBASE+24h
CPUBASE+25h
CPUBASE+26h
CPUBASE+27h
CPUBASE+28h
CPUBASE+29h
CPUBASE+2Ah
CPUBASE+2Bh
CPUBASE+2Ch
CPUBASE+2Eh
CPUBASE+2Fh
CPUBASE+30h
CPUBASE+31h
CPUBASE+32h
CPUBASE+33h
CPUBASE+34h
CPUBASE+36h
CPUBASE+38h
CPUBASE+39h
CPUBASE+3An
CPUBASE+3Fh

60

;Controller base address
;Serial
; Serial
;Serial
;Serial
;Serial
;Serial
;Serial
;Serial
;Serial
;Serial
;:CSI/0
:CSI/0
; Timer
;Timer
;Timer
;Timer
; Timer
; Timer
; Timer
; Timer
; Timer

: DMA
; DMA
; DMA
; DMA
;: DMA
; DMA
; DMA
; DMA
; DMA
; DMA
; DMA
: DMA
; DMA
;: DMA
; DMA
; DMA
; DMA
; DMA

#0
#0
#0
#0
#0
#0
#0
#0
#1
#1
#1i
#1
#1
#1
#1
st
mo
co

#0 control A reg.
#1 control A req.
#0 control B reg.
#1 controli B reg.
#0 status reqg.

#1 status req.

#0 Tx reg.

#1 TX reqg.

#0 Rx req.

#1 Rx reqg.
control reg.
TX/RX red.

0 iow-byte data

0 high-byte data
0 low-byte reload
0 high-byte reload
control reg.
lJow-byte data
high-byte data
lJow-bvte reload
high-byte reload
iow-byte source
high-bvte source
bank source
low-byte destination
high~-byte destination
bank destination
low-byte count
high byte count
low-byte memorv addr.
high-byte memory addr.
bank memorvy address
low-byte I/0 address
high-byte I/0 addr.

[Py Y

(IR

low-byte count
high-bvte count
atus reg.
de req.

ntrol reg.

;Interrupt vector reg.
; INT/TRAP control reg.
;Refresh control regqg.

; MMU
: MMU
; MMU
;I/0

co
ba
co
co

mmon base redq.

nk base reg.
mmon/bank area reg.
ntrol regq.



’

’

PIBASE
PADATA
PBDATA
PCDATA
PICNTL

I

CTRGC
CTRO
CTR1
CTR2
CTRC

.
’

INTPRT
INTPRTA

r

equ

equ
eqgu

- PARALLEL PORT
OFCh

PIBASE+00h
PIBASE+01h
PIBASE+02h
PIBASE+03h

- TIMER

QOEFh ; Counter
OF8h ;Counter
OF9h ; Counter
OFAh ;Counter
OFBh ; Counter

- INTERRUPT PORT

OF4h
OF5h

;Interru

LOCATIONS

; Base address
;Port A data reg.
;Port B data regqg.
;Port C data reg.
;:Control reg.

PORT LOCATIONS

gate control (DB1)
0 reg.

1 reg.

2 reg.

control reg.

LOCATIONS

pt mask reg.

;Interrupt command reg.



; EQUATES FOR THE CMX550 MULTI-FUNCTION BOARD

I3

; code by gkm 7/17/87

.
’

;——— CMX-550 BOARD PORT

CMX550
RTCBASE
PPCBASE
DUART1
DUART2

I3

.
’

SEC.1
HR

MIN
SEC
MTH
DAY
YEAR
DAYWK
ASEC.1
AHR
AMIN
ASEC
AMTH
ADAY
AYEAR
ADAYWK
RTCSTAT
RTCCMD

r

2

PORTA
PORT3B
PORTC
CTPRT

r

SP3
SP4
SP5
SP6

eqgu
equ
equ
equ
edu

equ
eqgu
egu

eqgu

equ
eqgu
equ
equ

equ
eqgu
equ
eqgu

LOCATIONS —-—-

080h ; Board base address
CMX550+00h ;Real-time-clock address
CMX550+01icCh ;Parallel port base
CMX550+20h ;Dual UART #1 base
CMX550+30h ;Dual UART #2 base

- REAL-TIME-CLOCK PORT LOCATIONS

RTCBASE+00h ; Tenths of seconds
RTCBASE+01lh ;Hour

RTCBASE+02h ;Minutes

RTCBASE+03h ; Seconds

RTCBASE+04h ;Month

RTCBASE+05h ; Day

RTCBASE+06h ;Year

RTCBASE+07h ;Day of week
RTCBASE+08h ;Alarm-tenths of sec.
RTCBASE+09h ;Alarm-hour
RTCBASE+0Ah ;Alarm-minutes
RTCBASE+0Bh ;Alarm-seconds
RTCBASE+0Ch ;Alarm-month
RTCBASE+0Dh ;Alarm-day
RTCBASE+0OEh ;Alarm-vear
RTCBASE+0Fh ;Alarm-day of week
RTCBASE+10h ;Interrupt status reg.
RTCBASE+11h ;Command register

- PARALLEL PORT LOCATIONS

PPCBASE+00h ;Port A
PPCBASE+01lh ;Port B
PPCBASE+02h ;Port C
PPCBASE+03h ;Control port

~ SERIAL PORT LOCATIONS

DUART1i+00h ;Serial port 3
DUART1+08h ;Serial port 4
DUART2+00h ;Serial port 5
DUART2+08h ;Serial port 6

62



MR1
MR2
SR

CSR
DCR
RHR
THR

ISRM
IPCR
ACR

ISRU
IMR

CTUR
CTLR
IVR

STRT
STO?
SOPB
ROPB

eqgu
equ
equ
equ

equ
equ

eqgu

equ
equ
equ
equ
equ

eqgu
egu
eqgu
equ

0O0h
00h
O1h
O1lh
02h
03h
03h

02h
O4h
O4h
05h
05h
06h
07h
OCh
OEh
OFh
OEh
OFn

63

— REGISTER OFFSETS FOR EACH

;Mode register 1

;Mode register 2
;Status register

;Clock selct register
;Duart command register
;Rx holding register
:Tx holding register

— OFFSETS FOR EACH SERIAL PORT

;Int. status reg. masked
:Input port change reg.
;Aux. control register
;Int. status reg. umasked
;Int. mask register
;Counter upper reg.
;Counter lower regq.
;Interrupt vector reg.
;Start counter

;Stop counter

; Set output port bits
;Reset output port bits



?

.
£

;code by gkm 8/17/88

14

; DATAVAULT CONTROLLER I/0 ADDRESS MAP

12

EQUATES FOR THE SOLID-STATE MEMORY STORAGE UNIT

DV_BASE

r

DMA_AO
DMA_CO
DMA_A1l
DMA_C1
DMA_A2
DMA_C2
DMA_A3
DMA_C3
DMA_CMD
DMA_RQ
DMA_MOD
DMA_CFF
DMA_CLR

PORT_A
PORT B
PORT_C
CTRL_PORT

CRC_RESET
CRC_LO
CRC_HI
CFG_PORT
DATA_PORT
HADDR
UNIT_SEL

G

DV_PWR
DV_CRCMEM
DV_LED
DV_WRENB
DV_OPEN
DV_LOPEN
DV_POWOFF
DV_NOCART

’

DV_READ
DV_WRITE
DV_SIZE
DV_WFIL

equ

equ
equ
equ
equ

equ
equ
equ
equ
equ
equ
equ
equ

equ
eqgu
equ
equ

egu
equ
equ
equ
equ
equ
equ

equ
equ
equ
equ
eqgu
equ
equ
equ

equ
equ
equ
egu

060h

;Controller base address

- DMA PORT LOCATIONS

DV_BASE+00h
DV_BASE+O1h
DV_BASE+02h
DV_BASE+03h
DV_BASE+04h
DV_BASE+05h
DV_BASE+06h
DV_BASE+07h
DV_BASE+08h
DV_BASE+09h
DV_BASE+0Bh
DV_BASE+0Ch
DV_BASE+0Dh

DV_BASE+010h
DV_BASE+0l11lh
DV_BASE+012h
DV_BASE+013h

DV_BASE+014h
DV_BASE+015h
DV_BASE+016h
DV_BASE+017h
DV_BASE+018h
DV_BASE+019h
DV_BASE+0iAh

:DMA CHO address redg.
;DMA CHO count regq.
;DMA CH1 address red.
;DMA CH1 count regq.
;DMA CH2 address regd.
;DMA CH2 count reg.
;DMA CH3 address red.
;DMA CH 3 count reg.
;DMA command reg.
;:DMA reguest reg.

; DMA mode regq.

;DMA clear byte flip flop
;DMA master clear

;82C55 port A
;82C55 port B
;82C55 port C
;82C55 control port

;CRC lo_byte data vort
;CRC hi-byte data port
;Configuration port
;Data port

;:DMA hi address byte
;Unit select port

- PORT C EQUATES

Oih ;Cartridge power control
O4n ;CRC memory enable

08h ; LED control

10h ;Write protect

20h ;Joor open

40h ;Latched door open

30h :Power off

80h ;No cartridge present

— DATAVAULT COMMANDS

0O0h ;Read a sector
O1lh ;Write a sector
02h ;Cartridge size
03h ;Write a DOS file

64
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.
4

BAD_CMD
WRT_PROT
REC_NO_FND
MEDIA_CHNG
BAD_CRC
TIME_OUT

.

equ

egu
equ
eqgu
equ

01ih
03h
04h
06h
10h
80h

65

- RETURNED STATUSES

; Bad command

;Write protested cartridge
;Could not find requested sector
;:Media changed

;Bad CRC

;Failed to respond



; EQUATES FOR ALL BOARDS

; ——-— GENERAL EQUATES ---

TRUE egu OFZh
FALSE equ 081h

’

;———ASCII EQUATES ---

BS equ 08h ; Back space

CR egu ODh ;Carriage return
DEL equ 7Fh ;Delete

LF equ OAh ;Line feed

SPACE egqu 20h ; Space

’

; ——— EXTERNAL CONTROL COMMANDS ---

; - REMOTE EVENT CONTROL WORDS

REMCLR equ O6h ;Clear the remote counters

REMEN equ O07h ;Enable remote counters
REMPROFF equ OAh ;Disable remote power

REMPRON egqu O0OBh ;Enable remote power

; - TAPE AND RADIO(RF) CONTROL WORDS

TAPOFF equ OCh ;Disable tape power
TAPON egqu ODh ;Enable tape power
RFOFF egqu OEh ;Disable RF transmitter

REFON egqu OFh :Enable RF transmitter

; - TAPE COMMANDS

TRESET eaqu 018h ; Reset

TWRITE egqu O012h ;Write data

TREAD egqu O01ilh ; Read data

TST? egu O004h ;Stop read write

TSTAT equ 005h ; Get tape status

TBOF equ 008h ;Skip to beginning of file
TEOF egqu 009h ;Skip to end of file
TTRACK egqu OOBh ; Increment track

TMARK egqu O01Ch ;Write tape mark

TWORD egqu 010h ;2 command control word
TUNLOAD equ 031h ;Unload tape

TRDBLK egqu 032h ;Read block

TRDFIL equ O033h ;Read file

TREWIND equ 034h ;:Rewind

TEOD equ O035h ;Skip to end of data
TSKPFBLK egqu O036h ;Skip forward 1 block
TSKPBBLK equ O037h ;Skip backward 1 block

66
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;——— ANALOG-TO-DIGITAL

ADPORT
ADLO
ADHI
ADSTART
ADCG
MUXEN
MUXDIS
ADINT

3

; ——— MEMORY

SCRATCH

I

r

DATAST
HEADER
SCAN3
SCAN2
SCANI
SRFLGF
SRFLGI
SRFLGA
SRATEF
SRATEI
SRATEA
CHNLF
CHENLI
CHNLA
FCHB
ICHB
ACHB
PWRFLG
RCTB
RCTA
RCDFLG
SCNFLG
CH16L
CH16H
SAMNO
MTMEM
MSEC. 1
MHER
MMIN
MSEC
MMTH
MDAY
MYEAR
HEADST

PORT LOCATIONS --—-

; Base address

; Low-byte data
;High-byte data
;Start A-D
;Channel/gain
;Enable multiplexer
;Disable multiplexer
;Clear interrupt

;Base for common area

— HEADER DATA

(A-D) BOARD
egu 050h
egqu ADPORT+00h
equ ADPORT+01h
equ ADPORT+02h
equ ADPORT+03h
egu ADPORT+04h
egu ADPORT+05h
egu ADPORT+06h
LOCATIONS ---
equ OFOOOCh
equ OEFFFh
egu SCRATCH
egqu HEADER+00h
egu HEADER+02h
equ HEADER+04h
equ HEADER+06h
egqu HEADER+O0Th
egu HEADER+08h
equ HEADER+09h
egqu HEADER+OAh
equ HEADER+O0OBh
equ HEADER+OCh
equ HEADER+0Dh
egqu HEADER+OEh
egu HEADER+OFh
egu HEADER+010h
equ HEADER+011h
egu HEADER+012h
equ HEADER+013h
egqu HEADER+014h
equ HEADER+015h
egu HEADER+016h
egqu HEADER+0i7h
equ HEADER+01i8h
equ HEADER+01%h
egqu HEADER+01Bh
egqu HEADER+01Bh
egqu HEADER+01Ch
equ HEADER+01Dh
ecu HEADER+O0O1lEh
equ HEADER+O01Fh
equ HEADER+020h
equ HEADER+021h
equ HEADER+021ih

67

;Start of data
;Base of header data
;Scan # for primary data

; Scan

# for int.

;Scan # for 1st

data
scan data

;Sam. time base flag for primary data
;Sam. time base flag for int. data
;Sam. time base flag for 1lst scan

;Scan rate for primary data
;Scan rate for int. data
;Scan rate for 1st scan data
;# channels for primary data
;# channels for int. data

;# channels for 1st scan data
;Base channel for primary data
;Base channel for int. data
:Base channel for 1st scan data
; Sensor power flag

;Remote event count B

;Remote event count A
;Primary data record flag
;Scan count flag

;Low byte of CHI16

;High byte of CH16

;Sample number

;Clock memory storage

;Tenths of seconds

; Hour

;Minutes

; Seconds

;Month

; Day

;Year

;End of header



r

I3

SCANA
SCANI
SCANF
ACHE
ICHE
FCHE
CHNLN
CHNLT
SCANN
SRATEN
BCNT
CHBAS
CHEND
TIMTL

’

REFLAG
RESMDY
REMIN
RFFLAG
TPFLAG
SSFLAG
HDRFLG
SMODE
SMDYI
SMDYF
IMODE
FMODE
 STRTTIM

eqgu
equ
equ
eqgu
equ
equ
equ
eqgu
eqgu
eqgu
equ

equ
eqgu

equ

- EZNTRY VARIABLES

HEADST+01i0h
HEADST+012h
HEADST+01i4h
HEADST+016h
HEADST+017h
HEADST+018h
HEADST+019h
HEADST+01Ah
HEADST+01Bh
HEADST+01Dh
HEADST+01Eh
HEADST+01Fh
HEADST+020h
HEADST+021h

;No. scans 1st scan data
;No. scans int. data

;No. scans primary data
;End channel of 1st scan
;End channel of int. data
;End channel of primary data
;Channel number storage
;Total channel # storage
;Scan number storage
;Scan rate storage
;Storage bank count

; Base channel storage
;End channel storage
;Time total

— PROGRAM CONTROL VARIABLES

HEADST+029%h
HEADST+02Ah
HEADST+02Bh
HEADST+02Ch
HEADST+02Dh
HEADST+02Eh

IEADST+02Fh
HEADST+030h
HEADST+031h
HEADST+032h
HEADST+033h
HEADST+034h
HEADST+035h

68

;Remote event flag
;Remote samples/day
;Remote minute flag
;Radio mode

; Tape mode

;Solid state mode

;CH16 header/data flag
;Intermediate mode flag
;Intermediate samples/day
;Primary samples/day
;Int. data minute flag
;Primary data minute flag
;Start time storage



’

.

BUFFER
ALARM
SAMNUM
SCNCH
SCNSZ
LSTBNK
BANK1
BANK2
BANKL
FRSTCH
LSTCH
SCANS
RSMODE
REFLG
RMODE
RSDAY
MMODE
SAMDAY
SFLAG
SMPLRT
TRACK

.
s

BOOT_SECT
BYT_SCT
SCT_CL
F1_STRT
NO_FAT
NO_DIR
NO_SECT
SCT_FAT

SECT_BUF

DOS_EQ
F2_STRT
RD_STRT
D_STRT
NO_CL
CL_OFF
FAT OFF
FAT BUFF

eqgu
eqgu

eqgu
egu
eqgu

equ
equ
equ
equ
equ
eqgu
eqgu
eqgu

equ
equ
equ
equ
equ
equ
eqgu
equ

- ACQUISITION VARIABLES

HEADST+05Bh
HEADST+05Dh
HEADST+05Eh
HEADST+060h
HEADST+062h
HEADST+064h
HEADST+065h
HEADST+067h
HEADST+069h
HEADST+06Bh
HEADST+06Ch
HEADST+06Dh
HEADST+06Fh
HEADST+070h
HEADST+071h
HEADST+072h
HEADST+075h
HEADST+076h
HEADST+077h
HEADST+078h
HEADST+079h

;Data bu
; Hour al
; Sample
;Byte co
; Number

ffer pointer
arm storage
number storage
unt per scan
of scans

;Last bank of data

:End add

ress #1 for data

:End address #2 for data

;Last en
;Base ch
;Last ch
;Scan si
;Remote
;Remote
;Minute
;Sample
;Minute
;Sampies
;Scan ra

d address

annel storage

annel storage

ze storage

mode storage

event indicator flag
mode storage

rate storage

mode flag

/day storage

te time base storage

;Scan rate entry storage

; Tape tr

- DATAVAULT EQUATES

SCRATCH+0100h
BOOT_SECT+0Bh
BOOT_SECT+0Dh
BOOT_SECT+0Eh

BOOT_ SECT+011h
BOOT_SECT+013h
BOOT_SECT+016h

BOOT_SECT+020h

SECT_BUF+0200h
DOS_EQ+00h
DOS_EQ+02h
DOS_EQ+04h
DOS_EQ+06h
DOS_EQ+08h
DOS_EQ+0Ah
DOS_EQ+0Ch

69

;Start of

ack storage

boot sector

;Bytes/sector

;# sector

s/cluster

;Sector # for 1st fat table
BOOT_SECT+010h ;# of fat tables

;# of dir
;Total #
;# sector

;Start of

;Start of
;Start of
;Start of
; Start of
;Total #

ectory entries
of sectors
s/fat table

sector buffer

working parameters
2nd Fat table

root directory
data
of clusters

;Starting cluster for data

;Starting
; FAT poin

cluster label
ter



UNIT_NO egqu DOS_EQ+0Eh ;Unit number

CART SBYTE sal LDOS_EO+OFh :Data byte storage
ov CMJ egu DOS _EQ+0T1INh ;Data vault command storage

SECT NG eau  DOS _EO+013r ;Sector number

SECT CNT gau 008 _EC+015h ;Sector count

SETT _TRNS soau D08 EQ+C017h ;Secrtors transferred

IV BUFF @ad D08 _ZOo+018h ;Buffer pointer

GEN CRC ol D05 EO+018h :Generated CRC

STOR_CRC enu  DOB_EQ+01Dh ;3tored CRC

CL_NXT equ DOS EO+01Fh ;Fat cluster update

DATA CNT equ 203 EQ+0Z21h ;Numper of sectors of data
TTL _HI equ  DOS_E0+023h ;M3E8 of byte count
TTL_LO aaqu D03 _EO+025h ;LSd of byte count

; ~ ENTRY STORAGE BUFFER EOQUATES

8C1 ol SCRATOM040CH 3D number count

SCDBUF aau SCRATCH+0402h ; BCD entry storage

NCT gou  SCRATCH+0L00h  :No. characters in IBUFF
IBUFF ect SCRATCH+0502h  ;ASCII input buftter

: - CLOCK AND /0 BUFFERS

BANKSTO ecu  SCRATCH+0600R  ;Bank select storage
BANKNC =Xu gl 3CRATCH+OSO1h :Bank select storage
TSTORE eou SCRATCH+0002h ;Temp. storage for nointers
TIMEM equ  SCRATCH+D650N ;Clock print storage
STACK acu OFFI0R ;Stack storage
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s BETOALL /0 PCRTS AND INITIALIZE ALL PARAMETERS ~—-

DEFSES PRIGRAM,START=060h, ABSQLUTE
SEG PRCGRAM rLocate at 650 HiX
ore 060N
BEGIN: ind a,(T78) o, )
Td D, a S bl
and 238Hh ;3 s
out( (1I7CY, cResave wnterruotq
Dt T, ;Test for TRAP bt
gnr z ,MODSET ;1T 0, then proceed
s T, ORCERRM :Else print ooncode error
cm BTRG
pon " cLoad stack value
T {(TSTORE ),
T Y, TS OQm+7
call HEXE
MODSET - Tm a3 :Set mocge 0 1nterrunts
INTT ol de, ILTBL ;Poinmt to dint. vector table
e &, ;BQt 'ﬁqh byvte of address
e 1, a ;Save bt dn 1
outl (IL),e ;Save ow-byte Tn I reg.
: ~ SET CONTROLLER SERIALL PORTSE
ol W1, 8ERTEL RPNt Tt port parameters
P o,00h ;Imdrial port ds oatr 00 HEX
of o, A8N choad count
otyme cLoad ports with values
: - SET DELAY TIMERS
T WL TIMTBL :P0nt to timer paransiens
Td o, 0Ah slmitial port 9 at 0A HEX
T b, OER cLoad count
orimr sLload timers with valiues
; - SET DMA
Tl T, DMATEL ;Point to DMA parameters
1d c,020n iIndtixl port 93 at 20 HEX
Y D, e cLOad oount
otimr clhoad DMA wicth valiues



v

Xor

outl

out

& ™
i

o
outd

T
QUL
T
out
G
out
call
ca

G
WS S
IadEe e -

o
£ L
oot et

-

Ou
oul

—+

QU
QU
ou
aou

1 ot

I S ¥

out
QuUt
out
Ot
1

DUt
DT
out
out

013N
(GP3+MRT)

34

Q&

»

(GP4+MRTY,

{SP5+MR1)
[SBPE+MRTY

PR
3, LInNn

¥

{SPI+MRZY,

(SP4+MR2)

(SPE+MR2Y,

{(BPH+MR2
& QEQH

(DUART1+AC

(DUART
a,0CCh
\qu&pQ<)
(BP4+CHBRY
(SPE+CHBRY
{SP6E+C3R)
&.d20n

2+AC

>

¥ W

./;,

TERRUPTS

:Chear A
;Chear refresh contro’
sload A with 071 HEX
;Chear dinternal dinterrubnts

SERTAL PORT #0O
sGet control word
Mazgk it o clear CTS
:Send it back out

PARALLEL PORT
:S5et port A & B for dnput
soana nort O for outpurt
;Tane power off
; RE power off
;Reget event counters
;Power down sensors

MLLTI-FUNCTION BOARD
;o RTS,no parity, RXRDY .8 bit

& ;Load the RS232 wort

& cnoad the RE232 port

2 iLoad the RS232 port

B cLoad The R32232 port
;Normal, 1 stop bit

G-} ;Load the RS232 port

% cnoad the R3232 port
slhoad the RS222 port
;Load the R3232 nort
oRG = 1, timer mode

RY, & load the RS232 port

Ry.a ;Load the RS232 nort
;8600 baud

a s load the R3222 port

2 ;hoad the R3232 port
;Load the RE$232 osort

& Lozad the RS232 nort
Reset Rx

= ;Load tne R5222 porc

| ;load the RE222 port

& ;Lhoad the R5232 nort

3 Jeoad the RS232 port
:Reset T

a ;Load the R5232 port

& cLoad the RS232 nort

3 sLoad the RS232 port

= ;Load the R3232 nort

L3



Tk a, 5%h ;Enabie nort 3
out (SP2+DCRY, & cLoad the RS232 nort
Td @, 000N cPut on standby
out (SPI+DCRY . a  ioad the RS232 port
ous (BP4+DCRY , & cwoad the RS232 port
out (SPE+DCRY, & clLead the RS232 port
ouT (SPS+DCRY , & ;Lboad the R3232 port
;=== DELAY BEFCORE DOING ANYTHING —-—
Td o, 030 yhoad dst count for delavy
SWATT . T b, 05h cLoad 2nd count for delsy
s I3, SWATTH ;Load return point
o TO OLY ;oelav for 1 sec.
SWATT : dec o sDecrament 18t count
g Mz, S9WATT cioon for 5 seconds

;e TEST O TO BE SURE THERE I8 A BATTERY-BACKED RAM -

ROMCK ; Tk a,0FaN ;Common area = FQOOCH
;o bank = 8000n

out (CBAR)Y , & ;Load memory aress
ROMCK" - 14 a,0%18. ;lhoad value for bank 34

out ({BER)Y, a ;Selact bank #4

outd (CBR), & ;Select common area

G (BANANO) , & ;Bave bankh #

el (BANKSTO ), & shgain

T oL, s Move Jt to C©

xor & ;Ciear 4

Td a, { BANKNO) ;Get Rank #H baok

Co o ple it the same?

Jr M Yas, then RAM s OK

O =
=z Z
M
X
Py
=

C

]

e Toad error message
ispiay ¢

——t
a8
Uy M

{3 =~
EU U

O

—f
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PROGRAM

sn, STACK
- THE 2RO
BATTERY
PREVIOU
BEGIN S
~ IF NC W,
PROGRAM

GC

;hoad the stack
GRAM START WillL SEARCH IN
~CACKED RAM FOR ANY
SLY ENTERED VARIABLES AND
LING BASED ON THOSE.

LUES ARE FOUND, ThHE
WILL 3TART SAMPLING 4 TIMES A DAY
MARY DATA WITH INT. DATA SVERY

Cigar remote count storage

.

remote event flag False

5, (REFLAR) lLoad remote enabie flag
FaLbE cls it falise?

A s Yes char s<in next
&, TRUT (Setr it TRUE
EREFLAGY , &

A, { RESMDY) ;Load samplie rate
0i8h ;s it vaildd

C, .. ;Yes, thern skip next
a, 01! ;Sample each hour
(REBMDY) , a

2, {PWRFLGE) load sensor power control flag
FALSE ;Is it falize?

z, ..B ;Yes, then skip next
&, TRUE (et It true
{PWRRFLE), @

&, {BCNFLE) ;Load scan count fliag
FALSE yis Tt false”

z, ..C Yes, then skip next
a, TRUE ;oet v true
{SCNFLG)Y , &

3, (RFFLAGH ,Load radio fFlag
FALSE sls it false?

. ..D ;Yes, then skip next
G2n ;s remote only®?

z, ..D :Yes, then skip next
z,00h ;oet 1t everwy tims
{(RFFLAGY , &

a, (TRPFLAG) ;Load tape Tliacg

S0 I8 L every time?
z, £ ;Yes, then skin nexc
02h ;is ramote oniy?

z, ..F Yes, then skin next
@, FALSE 13wt U FALSE
{TPFLAGY , =

75
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cis T False?

Yes, then skip next

s mvery time?

(Mes, then skip next

:Set Tt remote only

;Get the sampie mods

pig it primary mode?

;Yes, then stact that mode

s Ts At oint. mode®

Yes, then start that mode
Default startun s Tnt. mode
chave in

;oad minute flag for int. data
;is 1L ser?

SYes Then test valiue
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s Dave It .
;Save default scans 4096
;Bave default ## channels 12
:Save Tast channel
;
- Base channel g &
:Bkin next
;Load number sampies/hour
Make sure "t s not 6
:ls v greater than 607
No, then skip next
:Defaulit vaiuve g every hour
cSave Tt
sSave default scans 64
;8ave default ¥ channelis 156
;Bave dast channe’
Cliear A
;Base channe: s 0
-Load digable mask for alarm
;08h = count

;0= alarm port
;Send mask value
cincrement port
sLoon for all alarm regs.
;Get current Time
clload the current hour
sImcrement hour
;15 Tt grester than 237
No, then skip next
;Subtract 24
;Load hour alarm reg.
;Bet atarm node
;Load atarm command o clock
sClhlear the date buffer
Enable the dnterrupt control
Clear remote counters
cWait for zlarm to sample

Yes
Is 4t

N

defauit value

numbeae

3Ure

it
then set def
greater than 247
. then skip
,D@fauft vaiue 1s

is not O

22U

next

Tt

sambles/day

avery § hours
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PROGRAM COME! £
HIT ON THE TERMINAL
[NTERRUPT TO SIG

AN
ENTRY

.2
N1, 00h

fﬁﬁVNUM),h?

z, 5P W =
QAMPL

= (MMODE )
(REMINY . &
2, (SAMDAY)
(RESMDY Y, &

7
X

ENTER

P ip R

T8
de ., PHRFLG
ANER

—~i

I8

™

DESTRED.

a ca
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i

:Disable Serfalfi

cUiear tane
s Het
FOR RE-ENTR

-Point
cLoad count
o hear A
s

rr

Disabie dinternal

Y

to start

OF

age return?
baok to siesp
rupts

ck number

P4

lear parameters

Jincrement pointer

;Clear sample number

REMOTE EVENT

shgk Faor
:Point to

Eater Tlag
;Iinmto A

;Is it No?
Yes,

;Get # samp
;Bave

;Save
SENSOR

Enter s2ns

sPoint to f

Enie Flag

MGDE

Tag

thaen done
les
minute flag

/day

samples/day

POWER FLAG

nowanr

Tue

remote mode

na .

RAMETERS

Tnterrupts

interrupt

the ciock with current

o
-

of parameters
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-~ ENTER SCAN COUNT FLAG
Ted Tx, SCANCTM Aglk for scan in data
Td de, SCNFLG ;Point to flag
catl ANSR
- ENTER RADIO TRANSMIT MODE
R&EDTIC: T T, RADIOM sAsk Tor radio mode
Ta cde,RFFLAG ;Point to fi 20
call GMODE cEnter mode
- ENMTER TAPE MODE
TAPE - ! ix, TARPEM cAdsk for tapse mode
¢ de, TPFLAG ;Point to flag
catl GMODE ;Enter mode
- ENTER SOLID-STATE MODE
TATE: i d TIx, 80LIDM ;Ask For s-state mode
T e, SSFLAG
call GMODE cEnter mode
~ DETERMINE DATA MODE
ENTRY : Tl Twx, MODETM ;Enter int. wmode
td e, SMODE :Point to flag
oot ANSR et answer
ENTRYZ: Td nl,MODE2M Determine all data mode
ca il STRG :Digplay it
can GETLN ;Get answer
Td =, L TBUFF) ;Loed ren into A
on GS%Q ;s Tt Yes?
g z,ENTRY!Z Yes, thern skip next
on Q04ER :Is 9t No7?
gr z , BENTRYZ NMes , then set it
gr ENTRY2 JElse, error
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- ENTER PARAMETERS FOR ST SCAN

il ;Dispiay data type
ICHE

PARGET cEnter parameters
#, (CHNLN ;BSave B channels
CCHNLAY , &

G0k iz it 07

z,ENTRY4 s Yes then skip next
de, (SCANN) ;Bave # scans
CEUANAY, de

@, (SRATEN) :Save scan rate
CSRATEAY . &

a, (3FLAG ;Save scan rate flag
(SRFLGAY . &

a, (CHBAZ :Save base charnne’d
’A”HB),a

a, (CHEN ;Save end ohannel

xACHb‘ &
-~ ENTER PARAMETERS FOR INTERMEDIATE

a. (8MCDE)
FALSBE
z,ENTRYS

h1, SCNMODE M
PSTRG

mode flag

Tt false?

chnen skio next
ntay data tyoe

PARGET ; Get parameters

B, (CHNLN D cBev # channels entry
{CHNLI), ;Save Tt

O0h ;Is it zero?

z,ENTRYS Yes then skin next
de, (SCANN) cGet B oscans entry
f%f&NI) de ;8mve ST

a, (SRATEN) ;Get scan rate entry
{BRATET ), » Save 1t

P,

a, (SFLAG) Save scan rate flag

{3RFLGI), =

“r

a, (CHBASY sSave base channel
(ICHEy . 3

a, {CHEND) ,Dave end channel
{ICHE)Y ., s

BSAMPL ;Get sample/day

a, (SAMDAY) Bave value

{SMDY T, a

a, (MMODE) ;Load minute mode
(IMODDEY & CRave v

o
L]

DATA



: - ENTER PARAMETERS FOR PRIMARY DATA

z

ENTRYS - 'd T, SCNMATNM ;Disniay data tvpe
TR PITRG
ot PARGET [Get narameters
Td a, (CHNLN) ;Get W channels entry
Tl {CHNLF)Y, s ;Save it
o Q0b s it zerao?
ar 7 .PCK ;Yes then skip next
Td cde, (SCANN) ;Get # scans entry
Td {SCANF) ,de [ Save U
Td a, (SRATEN) ;Get scan rate entry
Tl (SRATEFY , & ;Save o
i 2, (3FLAG) :Bave scan rate Tlag
Tod (BRFLGFY ., &
Td a, (CHBASY ;3ave bhass channe
T (FOHBY .2
i &, (CHEND) :Save end channe
Gl {FCHE)Y , a
call SAMPL ;Gat B samples/day
1d G, (SAMDAY)Y ,Save va lue
T (SMDYF),a
Td a, (MMODE ; rLoad minute mods
Td (FMODEY . & ; Save it

W
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o & ;Load bank count
¢ (BCNT)Y, &

o M1, DATAST ;Load start of buffer
o {(TSTOREY, hil

ol (BUFFERY, M ;Save pointer

¢ &, [CHNLAD ;Losd # channels
o {(LETCHY , & .

d i, (SCANAY cload B oscars

ct {STANS)Y , M

2l PARCHK ;Chsck entries

o N1 {(BUFFER)

c {TSTORE)Y , h1 Save new count

cl a, {BCNT) ;S3ave bank count
el {BANK Y, =

o &, (CHNLIY clLoad ¥ ochannels
cl (LSTCH) , &

ot Y O{SCTANT)Y ;Load ¥ scans

o (SCANS,,h'

a1l PARCHK ,Chaeck entries

i &, (BRAETEDD cLoad scan rate

ct (SRATENY , &

ol 2, (SMIY L cLhoad sampies/day
o {SAMDAY ), a

ol &, { IMODE) ;Load minute mode
fu {MMODEY) , &

jo X

3, (SRFLGI) ;Load scan rate flag

R {SFLAG) , &

call SANMCK ;Check time

. a, { BANK) (Retoad bank count
A (BONT Y, &

s o a, (CHNLF)Y ;Load ¥ channels
Lol fLSTCH),a

Tl hi,\8C£WF) s.0ad W oscans

id (SCANS) , hi

all PARCHK

T r,’“Qﬁ*?“) :Load scan rate
Td {SRATENY,

1 &,(bWUYP) sLhoad sampies/day
Td {3AMDAY Y | &

1d =, (FMODE) sload minute mode
Y (MMODE) , &

T 3, {SRFLGF) Load scan rate flag
st (SFLAGY , &

ERl SAMCK ;Cheack time

(53]
N3
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; - DIZPLAY ENTRY PARAMETERS
H
ZLAY T N1, PREMOTM ;Disnlay remote mode
ca’il PETRG
i a, (REFLAG) ;Load flag
cD TRUE pis it set?
ir z,PLAaYn Yes, then skip next
Td R, PNSELM ;Dignlay a 'not selected’
call PESTRGT
PLAY T : 1l 1, P3ELW ;Displiay selected
ca PETRG
i &, ( RESMDY ) ;eoad ¥ sample/day
o G0h pis it 07
g z o, PLAYE Yeo, then skip next
Tdd W, BPSAMPLM cDsplay ‘sambles each”
call PSTRGH
1k z, (RESMDY ) cLoaa samnling
call WENTHV
T M1, PHOURM JPoTnt to samplaes/day
s z, (REMING ;:Check gsampie mode
an SALSE sl it Q7
ar 7z ,PLAYA Yes Then skin next
T N, PMINM ;otsnlay samples/hour
PLAYL- call PETRG"
LAY S - call FCONT NaTt o continue
Tl L, RPEONCTH .L’SO fay scan count mode
call PETRE
T L, PNOTINM ;Point to scan not in data
Tl =, (”” FLGS iLoad mode entry
oD FALSE ;s it Ffalse?
gr z,PLAYCT Yes, skip next
G N1, DINM sSoan count in data
PLAYC:  cal) PETRG
s PCONT JARTt to continue
T i, PRADIOW cDdsnlay Radio mods
mall PESTRG
id a. {(RFFLAGS ;Load mode entry
ca PMQODE
call BCONT iWadit to continue
1d nl,PTAPEM ;Display tane mode
aall PETREG
T a, { TPFLAGY ;Load mods entry
cal PMODE
call PCONT iWait to continue
Ko L RSOL DV ;Disnlay solid state mode
call PATRG
s a, (S3FLAGY clload mode entry
o PMODE
cat PCONT ettt to continue
el a, {CHNLA rLoad # channe'ls for 1st scan
20N o it 07
z, PLAY?2 Yes, Then skip next
VL, PRCANAM ;Ddsniay atl scap message




ca i PETRG

Tl a, (SRATEA) ;Load scan rate

call DENTRY ;fsplay it

T Al RMINM ,noad min., Tabe”

Tl a, (SRFLGA) ;Load scan rate flag

on TRUE pis Tt true?

NS L, PLAYCS Yaes, tnen print minute Tabel

Tl N, PSECM E2'ge, print sec. label
PLAYCT - catl PETRET

s ®,02h noad count

id (NCI),a

xor E: ;Clear A

BX at, at’

Xxor ]

T ;Disnlay # scans

cah ]

mal

T :Display Tabe’

ol

b codigniay base anna’

I a singcramant for orint

- PENTRY

T h,TOM iDrsplay Tabe’

catl PETRGH

Tl A (ADHED ;Disniay end channel

call PENTRY

ca’l POONT TWatt to continue
PLAYZ Td =, (SMODE) cioad ® channels for int. data

on FALSE ;la Tt False?

Jr z,PLAYS rYes, then skin next

Tei W1, PSCANTM :display all scan message

ca FSTRC

T a, (SRATEID) ;Load scan rate

ca i PENTRY ;Digplay it

Tl h1, PMINM ;Load min. abel

T &, (SRFLGI) ; Load scan qate flag

an TRUE ;Is 4t wrue”

s = PLAYZA :Yes, then orint minute Tabel

T Wi, RS ECW Else,print gsec. Tabsl
PLAY2A: oall PETRGY

Td 3,020 Load count

Td {NCIY. =

xor & ;Clear A

X at , af’

xor &

Tl Wi, TSCANT ;Disnlay B oscans

ol DECTH

catl DECP

o B UPBTANDSM Deplav Tabe!

call PEHTRG

o a, { ICHRB) ;Disniay base channel

ine 2 sinocrement Tor orint

cail PENTRY

! B, TOM sispiay Tabe)

call SETRET



PLAYD:
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PLAY3A:
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, C1ICHED
ENTRY
PSPAQE
a, {8MDY 1)
PENTRY
WL RPHOURM
Hﬂnm}

el

LK
o~
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D
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0O ON
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A
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NP RCANEW
‘\f«T’Rr‘

a. (SRATEF)
PENTRY

MY, PMINM

L (SCANFE)
Dbﬂﬂ«

DECPR

R, PESCANSHM
PSTRGET

a. {FCHB)

nW,PhOURM
a, (FMODE)
FALSE
z,PLAYE
b, PMINM
PSTRET
PCONT

h1, OKM
PSTRG
GETLN

e

we we

.

ETET

we

i

f

'

e

4

Dispiay end channe:

Load samnlies/day
Display it
Point vo hour mess.
Check sampnling

it false?

Wait to continue
Load ¥ channelis
Is it 07

for main

Yes, then skin next
Disotay &l scan message
Load scan rate

U*vmxﬁv L

Load min. Tabel

d

Load scar rate flacg

le 4 true?

Yes, then print minute Tab
Elge,print seo. Tabsl

Load count

Clear A

Dignlay base channe’
Increment for orint
Gisnlay Tabel

Display end channel

Disniay sampling

;Point to hour mess.
;Check sampiing

s ls v false?

;Yes, then skip next
;Disniay label

;Hait to continue
Aok if oKk

2t answer

ata



Td L CIBUFFEY -intao A
co uBQh ;s U Yes?
ar 7, SAMY Yas, then done
cn O4ERM sl Tt No?
Ji z, TRM3T2 ;Yes, then do agein
inr PLAYZ i Elee, arron

; ~gNTER STARYT TIME

SAMY . call GCLOCK :Dispiav current time
1o R, MTMEM
call TIMOUT
ie W] ,CLKSTRTM ;Point to message
call STRG1 :Disnlay it
T N1L,8TRTTIM sPoint to storags
cat TIMINP ;Get the start Uime
ir o, 8AM sIF carry set, then error
1d bo, 800N ;8 o= Count = 08
i o, RTCEASE+(8N ;C o= port
1d hi,MTMEM ;Point to memory storage
otime sheoad ciock for alarnm
T a,01hk ;Set alarm on clook
Qut (RTCSTATY &
T a,010h
ouT (RTCOMD) , &

; -~ CLEAR DATA BUFFER AND START
' INTERRUPTE

O

st

——t
O
/'0
=
i
=

:Chiear data buffer

ic a,{FMODE} (Save start mode
call SNTET sStart inter-unts
aR I cWat for dnterrunt

i3
=3



GMODE .

@

{

ANGRY

MODE 1

1

IR RSN & T G & BESEIE 5 B o B T &
(AN TS 0 M N o s D A N S T 1 I & B S 1
- — T —

0
% B Bt 4

73

3
T
(%4

SET

FLA

A MODE ROUTINE —-
-~ DE MUST
~ ITXOMUST

ANGR
a,(de)
FALSE

z

M, 8TORM
PSTRGE
GETLN

a, (NCI)
Jeh

ne, GMODE
a, { IBUFF)
CONVAS

o BGMODE:
(de),-::
330

ne, GMODE

G ROUTINE

DE MUST

Hi MUST

i

g

3E

b IR PN £
R
@
= ~
0 Z G »
&

£

INERY
o
T

(92 I

e

=
o

=
>

o o0

foon T B i ¢

B o~

o R

-
<

ANGR
a, TRUE

(de)., =z

EY)

G

e
i

P

CINT TO FLAG LOCATION
CINT TO OQJUESTION

Sat answer

canto A

;s U Nop?

:Yes, then done

;hoad 2nd messadge
cudisniay it

Get answer

;Lhoaa number of entriss
cis 7t greater than 17
1 F more than 1, then
sLoad renly dinto A
;Convert to hex

;i error, ask again
;Save mode

sle w27

:Yes, then erpropr

L1 it zero?

;Yes then error

OINT TO LOCATION

OINT

;Set tlag to Talse
;Move pointer to HL
;Osplay auestion
;Get answenr

sioad renly into A
slz it Yes?

;Yes, Uhen set Yt
;ls it No?

Ves, done

cElee, error

:Load flag for sensor

error

DWW



; #H OCHANNELS IN CHNLN
; - ¥ SCANS I[N SCANN
SCAN RATZ 1IN SRATEN

PARGETY . Td N, BOMNLM B8sk For ¥ channels
call PESTRG
calil GETLN
Pl a,(NCI} ,Load number of entries
co 03h ;ls it greater than 27
g "o, PARGET it mere than 2, then error
G B, CHBAS Point to storage
T de, IBUFF ;Point to Tnput buffer
ca il ASCHEX ;Convert to hex
ir L, PARGET
T a,(“Wwﬁ“‘ rload base channel
on 20N ;ls Tt zero?
gr z, PARGE (Yes, then error
deao a cDecrement base for &-D
T (CHBAS)Y , =
T N1, CHANM sAsik For ¥ channels
cai’ PSTRGEG
call GETLN
ol a (NCI) ceoad number of sniries
co 03n ;1s it greater than 27

ir N, PARGET 1T more tham 2. then error
Td N, CHMNLN ;Point to storage
Tl e, [BJUFF cRPodnt to dnnut buffer
ot ASCHEX Convert to hex
g o, PARGET
Ta a, (CHNLND cLoad # channels
on JCh Sl it zero?
mal z (Yes, then done
VARGTRB: d 2, (CHBAS) cLoad base channel
Td b.a ;Move it to €
T u,(C HNLNDY ;Load number of channels
acd 3,0 chdd them
Rl [OHENDY, 3 ;R3ave resulit
o cior Il it Tess than 167
Jr o, PARGT ;Yes, then continue
PARGTA: d L, CHERRM (Disoliay error message
call PETRG
o PARGET Ty again
CARGT V. Tl N, B0 AN cAsk For B of scans
PETRG
GETLN
a (NTIN seoad number of entries
05h ris it greater than 47
o e, PARGTA ;I more than 4, then error
ca ABCBCD ;Convert entry to BCD
I o, RPARGETH
cail BCOHEX ;Convert entry to nex
T {STANN) , I (Bave i

e}
s



CARGTZ:

ep

&

r

N P o
e EZ B X
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~
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i

ol
3E8h
CHNLN Y
IDE

PR
@ G
e (3O Y B 0N

[ I 1
—
QL

o B

-

na, PARGT?
ASCRBCD
o, PARGT2
BCDHEX

~

Disoiay scan

~e oM

.

s

e

e

~s

Point to fiag

Load the fliag

Ta it < XHZ?

Yag, then skio next
Dispiay samp?es/%ec
Load 1000

Load number of channels
Load M58

s it 10007

Yoo, then Toad 500
Move result to A
Save result

LOag count

Clear A

;Disnlay max rate
;Digsplay Tabe)

Get resoonse

cLoad number of entries

B

e

9]

»

¥

T

Mo, then

s Tt greatenr
If more than 3,
Convert to BCD
grt to hex
i 6
T zero“

error

d} ot
o

L OM
Q

e

Vv
{
10
i

=]

sLoad max
;ls it

than
anror
result

Tess
Thnen
BAEVE

Yas

»
[ o

rate entry

than 237
then error

entry?



SAMPL :

SAMPL ¢ :

]
H

J

8}
T

£3 —d e ot o, £,
2 ST VIS 0 N A

03

[T}

0 i, n
Ty oy o

£ —F —2t.,
@ O 2

KI—

A1, BONMINM ;Display samplies/sec
PESTRG

GETLN

a, {NCTY choad number of entries
03n ;Ls it greater than 27
ne, PAREGT A 1 more than 2, tnen error
1, SRATEN ;VOoINT to storage

dea, IBUFF sPoint to input ouffer
ASCHEX ;Convert to hex

o, PARGTL

H, LSRATEN) ;Load scan rate

o2h cle it less than minimum?
o, PARGTA :Yes, thern erron

30h ;is v Tess than max?

3

0

By
=
Py
@
-1
~

SAMPLES/DAY ~—
- SAMDAY WILi

Mo, then error

8]

L. CONTAIN SaMPLES/DAY

- MMODE WILL CONTAIN MINUTE FLA@
h,SAMPLTM ;POINT to message
PSTRG ;O%epiay It
GETLN ;Get answer
a o, (TEUERY ;Into A
NA8H cls it H?

z, SANMPL ;Yes, then hour
04DN ;I v M7

SAMPLZ (Yes ., then minute
EAMPL ;Elge, error

FALSE ;Clear minute flag

:{:-»

IMODE), &
L SAMPL2M

TREG

e T
U —

.

~

D B

GETILN 5
Fa 4

, UNGTH ;

3h :

D3 O R

o, SaMPL ;
1, BAMDAY ;i
e, [BJFF ;
ASCHEX ;
o,SAaMPLT .
, (SAMDAY) ;
e, 018n D
DIVIDE ;
&
o ;
nz  SamMp ;
a,e :
(SAMDAY Y,

3
3

¢ 37O
G

Point to message
Dhisniay it
Get answer
Load number of entries
it greater than 27
3 then error
int to storage

To entry
2t entry
arry set,
@ntry
dwv
e 2ntry ny 24

L'?

o
¢

i
N
P

[N
<'53*
i

B

o hex
then error

+

o

0 8]
&
Q.Qu

& fgiend
givid

Clear A

i remainder 07
No., then error
%3 Ve result

=



we

PARCHK :

PARCHK Y :

PARCKZ :

o

]

PEaN

[e3

3

,
w

»

Td 2, TRUE

Td {MMODE) , &
T N1, SAMPL3M
oA PETRG

cal’ GETLN

ic a, (NS

oFs) 03

Jr NG, SAMPL2
T R, SAMDAY

.t ce, (BJFY
ca il ASCHEX

iy c,SAMPI_2
Tk 2, (SAMDAY )

e L, 03CH
call DIVIDE
KO a
o 0
ir Nz, SAMPL2
[l B, e
Sl {SAMDAY Y, &
el

- CHECK
T M1, (TSTORED
1o a, (L3TCH)
oo} DUnh
ret z
el CBUFFERY, M
o =
! {RCONTY ., &
T de, COh
s L (BUFFERD
ixs! &, (LSTCH)
i h,a
e 1
cac il
dinz PAROCK?Z
T 2, (OSCNFLG)
an FALSE
Jr 2, PARCKS
e =
e i
dec 1
inG de
td {BUFFERY, N
Td =, h
on oeth
ir Nz, PARCKZ
I ¢ &,
0o 022h
Jr o, PARCKA
Td N, {BCANS)
soo "L de
[aE=Nw Fad

.
£

DAT

“a

Ne o owme we e NP NL %

e

A

of
gresvanr
them arror
to storage
Nt to entry

-
[

S‘J r
1
i

rry set, then error
emtry
dividend
de entry by
r A
remainder 07
then erraor

?
e resu it

=
o

i 24

(¢
Y& 1

4
’73 < ¥

"
"
v
o}
a
)

o Ly T
G 8

{1
o

sSCaNn
check needed

lear bank count

-~
S

cLoad scan start

croad B oochannels Tst scan
sRBave Tt In 3

sDecrament buffer

cLoop for all channetls
;Loaa scan fliag

:Is it get?

Mo, then skin next
soecranent buffer

sfor scan ¥ & terminator
;increment scan number
;Save pointer

;18 high-byte pointer at
JNo, then continue

1
Ye

i

Low-byte nointer at
then do next bank

g

i

snoad scan count
;Bubtract the two
siF zero then done

0BOR?

end?



PARDK

{L .

SAMCKT ¢

i
TN

e A,
A T

£F

§
S

3
3

0
20N 2073

RE R S
(a3
;

&

— 13
[a

§]
O

¢
e S
3

&

call

=
—
(N

A L
06h
z,PARERR

T, 0EFFFR
{BUFFERY , R
PARCK

H?,WFMPRRM

TIME

F,

00

de, 00h

&, (CHNLAY

O00n

z ,  SAMCK?

cde, (SCANLAY

s, (BRATEAY

DTN IR

a, (SRFLGA)

TRUE

z, SAMCK

&, 03CHh

DIVIDE

(TINTL), de

de, (SCANSY

a,(SRﬁT“”Z

D2INVIDE

A, {BFLAG)

TRUE

7, HAMCH

a,l3Ch

DIVIDE

AT, (TIMTLY

hi,de

A, { PWRFLG)Y

FALSE
SAMCKA

¥ N

FOR

;Ger nexit soan of dats

JLoas current bank number

cincrement couny

;Save neaw count

Wwas 1t the Tast bank?

SO, Then ekip next

slozd new start for bufier
fsniay ERROR

Wait for & return

Srtart over

SAMPLES ~—-
cIg there a zampnlie?
Return, 9 not

g
~

Ne e o

.

2

Chesr

cIincrement

DE

there a 1st scan?

1]

53

r
8]
¥

IS M

on

™ bKﬁO next
SCHEMS

e
Load tre ssmpie rate
Determine time of scans
Load time base tlag

tominutes”?
then skipn next

o get ainutes

/e the total time

c’

samnie rat@

Cerermine time of scans
Load time nase flag

e it minutes”®

Yes then skip next

Divide by &0

To get minutes

Load previous total
Total minutes fTor sampie
Y

s there sensor power?
Noy, then skip next

time by 1T min.

i

T M

!

o



SAMUKA

SAMCH

SAMC

£
\

83

K5

PMODEN

40

ke

.

ae

.

s

1d (RFFLAG)
co FﬁLSE

g AMCE?D
Td &, QQVNTﬁ
inc &

Il bhea, 05h

1o b, a

mo be

add R, be

T a,{ TPFLAG)
co FALSE

Jr z,SAMCKS3
1d a, (BCNT)
T bc,.d1h

iKe b,

ot Do

acid i, be

el a, {SSFLAG)
co FALSE

Jr z,SAMCKA
inc il

a8x de, hl

Td &, (MMODE )
o0 TRUE

gr 7, SAMCKS
T ,03Ch
el “’VIPE

Td &, d

ul) J0h

Jr nz , SAMERR
Td a,(aAMDAY)
T b, =

T d & .

cn )

ir no, SAMERR
met

e AL TIMERRM
cal’ PETRG

call PCONT

Jo TRMST2
PLAY DATA MODE ~—-
a0 FALSE

g nz,PMODE"
T ", PETORTM
Jnr PMODES

on Jih

Jr hz,“MODEZ
s N, RSTORZM
g 9“03??

Gd N1 LRETOREM
call PSTRG

-

(o

Load radio fliag
Is it set

No, skip next
Load # banks

Load ¥ minutes for RF

Move B banks to B

Uthmeme totar tame for RF
Adcd to total

Load tape fliag

Is it set

No, skin next

Load # banks

Load & minutes for RF
Move H banks to B

Jetermineg total time for RF
Ada to total
Load tape tlag

e 1t set

<

~e

~e

~e

~v

.

~.

~

4

No, skip

Increment
Move tota
Is sample

next
total
to DE
in minutes?

for 1 min

Yaes, Then skip next
Divide by 50
To get tota: hours

Load high bvte of count
Te St 07

No, then error

Load # samples/hour
Save in B
Load total
Is total
N, then

time
Tess

error

Dignlay ERROR

t for a return
over

g it talse?
No, skip next

JUEnray nov shectaed

PRI VN

No, thnen skin next
Display eveary time
Disniay event mode



;INTERRUPT RCOUTINES

;== ENABLE INTERRUPT CONTROLLER —~=w-

b et
=
-
5]
-

id &, 037h cioad lst command word to 82058
ow-hyte Jjumbn address = 20 HEX
&l

;L
:Calis in 4-byte intervals
;Edoge triggereso

OuU L INTERTY . &

T a,d0h sLoad 2nd command word
sHdgh-byte Jump address = 00 HEX

out (INTPRTAY, &

i &, L2 swoad 4th command word
sNorma] end-of-interrunt

ouT {INTPRTA}, &

o a,040h ;eoad 2nd operational word
;pecitic end-of-int. command
;IR level acted on = 0

Ot {INTPRT),

o] &, 088h cioad 3rd operations: word
:Set soecizl mask mode
N pol 1l command
No read register command

outL (INTPRT), &

G a,0rgh sLoad st operational word
;Enable INTT & INT2 dinterrunts

out {INTPRTAY , =

in a, (RTCQTA?} ;Clear any clock dinterrupts

out {(ADINT), ;Clear any &-D dinterrunts

@ ;Enable interrunts

et

H

;== DTISPLAY BAD INTERRUPT MESSAGE IF INVALID INTERRUPT ——-

INTERR:

a ;Dizable interrupts
Ta N1, INTERRM ;Point to message
call PETRG :Disnlay Tt

& Enable dinterrunts
met Wait for next interrunt

e

94



o= CLOCK INTERRUPT ROUTINES —--

igsable interrupts
et the current Tims

O3
—
-
4
=
-
Q. g
3
(&)
byl

[N
o0 g

0
0
1]
9]
—
O
3
=

; - TEST FOR REMOTE EVENT

e a, (REFLAG) :Check the remote mode flag
o) TRUE
ca i z . RE_TST Yes, then test for event

: ~L0AT ThE DATA HEADER
Td N, SCANF+1 ;Point To scan counts
il e, SCANZ sPoint to header storage
sl oo, 060 sepad count

1 Teds (Move Tt to header

dec “i sDecremant pointer
dea il
xor 3 colear A
oD o ;is it zero”
in nz, ..0 :No, Toop il done
T de, (S&MNUM) ;Put samplie count in header
S N, SAMNGD ;RPodint to storage
Td {ni),d ;Bave lTow byte
T M Increament pointer
iR (hl),e ;Save high byte

;

; ~ DETERMINE INTERRUPT MODE

;
in a5, (RTCSTATS SGet aitarin status
it 0.a iz it from an entered time?
in Nz, ALINT Vas, then primary data
DT 5.a ; Test hour alarm
in nz, HRINT ;Yes, then hour Tnterrupnt
nI 4, = Test minute alarm
o] Nz, MININT ;Moes, then minute interrupnt
ENDRPRGC

;

; ~ INTERRUPT FOR CLOCK TEST

SECINT: id N, MTMEW ;Point to memory storage
call TIMOUT :Digniay the time
@ cEnanle the interrunts
hats ;Wait for next Tnterrunt



; - SAMPLE MODE IN MINUTES

"ﬂl’\] NT- OROC

Tl A, (REFLE) -ls Tt oremote avent?
cn rFALDT Mo, then skin next
s z, ..3
Gl &, { REMIN 1i8 remote data by minutes
o FALDSE
gr z, .2 :No, then done
T de,00n :Cliear DB
pEe: a, (MMIN) ;Load current min
GO 00k cis 1T 07
ip z,FCOoLL (Yes, then collect data
T 8,58 ;Move current minute to ©
T a, ( RESMDY) cLloaa fHsampies/hour
ca ) DIVIDE ;Divide to see iF time
Peata = ;Ciear A
oo by cle remainder 07
Jr Nz, L :NO, then check int. data
Jo FCOLL :Collect a primary data set
:
L3 e a, 1z primary data by minutes
oo Fa
gr z, .0 ;No, thern skip next
s de,00n ;Clear DE
! &, (MMIN) ;w0ad current min
i) SO ;Is it 07
in z, FCOLI ;Yes, then col Tect data
i 8,3 iMove current minute to E
! a, (SMDYF ;Load Hsamples/ hour
call DIVIDE ;Divide to see 1f time
o a cClear A
oo o} ;18 remainder 07
ir Nz, . ;NO, then check int. da
Jo FCOLL ;Coliect & primary data set
T o a, (S3MODE) ;le int. mode set?
on FalLBE
i z, L2 ;ND, Then done
T a, (IMODED ;ls ownt. data by minutes
co FALSE
Jo z, .2 Mo, then done
T ce, G0h :Clear QO
o] g, (MMIN) ;Load current min
on OO0 ;e Q7
Jm z,TCOLL s Yes, then colliect data
T @, a8 sMove current minutes to E
Tl o, (8MDYT) clLoad #samples/hour
call DIVIDE ;Divide to see 1F time
xQr & Clesr &
who) o cis rematnder 07
IR=} nE L2 (No, then dome
s OO L Uil lect intermediate data

<3
[#H]



o

. %

)
(9]

il 03
[ IS 5 Wi TS

ER G

oo
e RS IO NN Sy

[,

-
{

Ll Y KO
RO TR T & SR O I 1]

—4

&
{

(ALARMY
TC3ITATY , a
&, 01Ch
{RTCOMD) , a
&, 0FOn

B
o)
HaN

(CINTPRTAY &
a, (RTCSTAT)Y
(ADINT Y, =
sp, 3TACK

I

. .. 2
C{REMIND
RUE

z MININT
de, 00k

&, (MHMR)

—

(M
O0h
z,FCOLL
&, o

-

Y

, (SMDYF)
DIVIDE

e

by

nz, ..
FCOLL

353

s

Load alarm vaiuse
Enabie clock ‘interrunt

Load 1st oneratio
b

snal word
le INTT & INT2 tar

in

Clear any clock dnterrunts
Clear any A-D interrupts
Reinitialize stack pointer
Enablie interrupte

it fFor next dnterrupt

MODE IN HOURS

;Is 9t remote event?

.

e

“o

e

~e

e

s

‘e

.

“we

P

B

s

»

Mo, then skip next
is remote data by minutes

No, tThen try minutes

Clear D

Load current hour

s o1t 07

Yas, tThen collsct dat

Move current hour to

Load samplies/day
£

ey

Divide to see if time
Clear A

Is remainder 07

NO L then check int. data
Coliect a nrimary dats sert

Is nrimary data by hours

¥

No, then skip next
i
¥

Clear DE
Load current hoor
ls 1t 07

Yes, then collect data
Move current hour to &
Load sampies/day

Divide to see if time
Clear A

Is remaindsr 07

NG, then check int. data

;Collect a nrimary data set



bt

AN

.

o

o N OB
IR

-

iy

o
-

) Qi

- 3
N

LS AR

Cant t R
-
Ul

&

-
e
9y 20~

R

e

z, L
&, (REMIN)
i

z ,MINSET
a, {REFLAG)
FALSE

z. ..3

A, {REMIN)
FALRE

z ,HRSET
a, (FMODE)
FALSE

z , HRSET
a, (IMODE)
EALSE

z ,HRSET
FCOLL

o~
7

-

=

1Y

P

€
o

7

e

ot

.o e

w

s int . o mode set?

No, then try minutes

is int. ctata by minutes
Yes, then try that
Clear DE

Load ocurrent hour

Is it 07

Yes, then collect data
Move current hour to o
Load samplies/day

Divide to see 1if time
Clear A

i remainder 07

No, then try minutes
Colieact intermediate data

ALARM MODE

Ry

OIiNt Lo alarm storage
Te

Clear finterrudt

Load remote mode Flag
Is 1t
No then skip next

Load remote minute fla
it oset?

minute mode

set?

o

L
Set

Load primary data min. flag
Is it set?
5ﬁt minute mode
vad int. data min. flag
IS it set?
Set minute mode
Load remote mode flag

s 1t set?

No then skip next
Load remote minute flag

i sat?

Set hour moce

Load primary catve min. Flag
TLomen?

Set hour mode

Load +int. data min.

T oo - .
g 1t set?

T
oo} oA

s
1]

flag

Set hour mode
Coillect data



MINSET:

~

Y

C3

3

"

-

3o

2

3

ENDPROC

PROC
cail
Td

out

o
Jr

catl
call

out

Q0 O

— et i {3

O o O

i

RSN &

I
pn

Y

ORI S & T S R
[ORNN S SUR ST S TN IS IS

-t {3

— et
(oM SN o I & N o 30 11

=

BEE e
0

N S P

fe}
1SN

call

a.iniD ;Load alarm mode
10N sLoad minute ‘interrupt
Nty a ;Save TR
L.2 ;Check for hour mode
a,{hi) ;Load dnterpunt
020 ;Add I hour dinterrunt
hid L a sBave it
- COLLUECT AND SEND PRIMARY DATA SE
STAPE Make sure taone ‘g off
a,0F8n :Digablie cleock interrupts
CINTRRTAY &
m, (PWRFLG) ;Load power flag
FALSE ;Is L oser?
2, .0 No, then skip next
SENON Znablia power Lo sensors
M1 DLY ;Delay for sensor powsr up
- LOAD CHANNELL 16 INTO HEADER
(MUXEN), & ;Enable A-D multiniexer
M, CH16M :Point to storage for CHI1G6
{ BUFFER)Y, ;Bave Tt
b,0Fh sLhoad channel 16
AOUIR Cet data

hl,DATAST Load butf

(BUFFER), M

e

2, (CHNLAY ;Load sy

00h ;is it ozer
z, ..2 ;Yes then

@, (SRATEAS ;3ave scan
{BMPLRT Y &

a, (SRFLLGS) (8ave saan
(BFLAGY , &

SR_LO ;Start the
ACOLL ;Coliect 1
3, (SRATEFR) ;Save scan
(SMPLRT )Y, a

3, {SRFLGF) CSave scan
{BFLAG), &

SR _LD Load the

&, TRUE (Set Tong

{RCDFLGY, &

a, (FCHEY :Load pase
{FRETCHY , &

a, (FCHE) ;Load last
(L3TCHY @&

1, (SCANF ;Load

8 ;Iincrement

;Get data

er start

scan channals

07

skin 1st scan
race entry

rate tlag

scan timar
st scan data
rate enutry
rate fTliag
scan rate timer
record flacg
channe |
cnanne’

number of scans

for count

e

|
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Lo

COiLLL:

o R

ja3

18]
FIU
~ ot

N

Qoo

3

I3} e
5

3 e
TT

i
1d
o
AP
call
AP

ENDPRGC

s 3 = (3 Q
[ I

3 e 3
R R s M

i

[§]
¥ i
T
ek

out

s B

[N e O NN o §

S I

[T T O T ¢

-
(a3

a, (BANKNO) sioad current bank numper
(LSTBNK) , & :Bave 1Y
(MUXDIS)Y, & ;Disable A-D multiniexer
BENOFFE cDisable power to sensors
A1, {SCANF) sLload number scans
{SCNEIY , 1, Save it
a, (CHNLF) sLoad K ochannels
{SCNCH ), & ;Save it for deta dumo
a,{(RFFLAG) cload radic flag
FAL%E ;Does data go to radio?
7,88 WRT :No, then try solid state
01n ;0T the time?
z, ..3 CYes, then skip next
a, {REFLG) ;I remote event set?
TRUE
nz,85 WRT ;No, then no write
DTOM Send the dats
855 WRT sExL
~ COLLECT AND SEND INTERMEDIATE DATA
APE sMake sure tape 1s off
&,chh ;Disabie clock interrunts
CINTRPRTAY,
a,(pWR%LG) ;Load power flag
FALLSE sle U oset?
z, ..1 ;No, then skip next
3F ;Enable power To sensors
M1 DLY ;Delay for sensor power ub
- LOAD CHANNEL 18 TGO HEADER
{(MUXEN) , & ;Enablie A~D mulitioiexer
h?,”HTS% :Point to storage fTor CHI18
(BUFFZRY, M ;Save It
0,0~b ;Load cehannel 186
U ;Get datsa
L DATADT ;load buffer start
(BUFFERY, M)
@, (CHNLA cLoad st scan channels
D0h e it ozero”
zZ, ..2 :Yes then skipn Tst scan
g, (SRATELAD ;Save scan rate entry
(SMPLRTY, &
a, (SRELGAD ;Bave scan rate fFlag
(SHLAG), &
SR_LD Load the scan rate timer
ACCOL L Collect 1st scan data
A, (SRATEDY ;Save scan rate entry
(SMPLRT) , &
&, (SRFLET) ;2ave scan rate fiag
(SFLAG) , =

ET
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-
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=
A

i
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oL

s I
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a, (REFLG)Y
,RUE
nz,38 WRT

nDrome

T
T o

A~ O
St RS ]

%

5 e

=

i

ro;in

O N
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=
Y

r
N

3]
[EE RN

R ]

ARt
Fioe
-
A IR
F”
LY o3
= -

<

EAR RS

[ ]
90 N
o
=

k™

§
H

n, (SAMNUM)
hw

SAMNUMY , N

l

a, (ALARM)
{RTCETATY L a
a,07Ch
(RTOOMDY,
a,0F8h
{INTORTAY &

oad the scan rate Timer

(Chear Jong record flag

Load base channel

4

sLoad last channe’

;oad number of scans
sincrament for count
sGet data

0 %

JLoag current bank number
(Deve it
sable A-D multipiexer

Disablie power tTo sensors

Load number scans

;Save it

;Load ¥ channels
.

e e

~.

;Bave it for dat

;Load radio f]ag
;Does data go to rad
;No, then try so

the time?

;Yes, then send data

;s remote event set?

sNa, then send no data
(Send the data

DATA TO SOLID STATE

;Lead solid-state flag
;Does data go to S-state?
(NG, then exit

AT the time?

;Yes, then skip next

;s remote event set?

LOCK INTERRUPRT

load atarm value

;Enable clock dinterrunt

cLoad Tst operational word

;Enable INTT & TNT2 dinter

rupts
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T I OC Q3O

XSRS I

<

o

a3

%

I S
[a R

[

e
L3

3
T B Q.3

3

a, (TPFLAG)
FALSE
z, 8AM DN

O1h

.
m, (REFLE)
TRUE

<

an,STACK

&, (RTCSTAT)

{ADINTY, &

SCAN DATA

{MUXENY, a

2, (ACHEY
(FRETCHY . a
&, (ACHE)
{(LSTCHY, &

N, {SCANA
{(SCANSY, 1]
ATOD

~ =

5

Z 5

[

XM

hoad tane flag

;Does data go to tape?
Mo, then exit

AT the Time?

s VYes, nen skip next
;s remote svent set?

N, Then no write
;rite data to taope

[INTERRUPTS AND WAIT FOR
AMPLE TIME

sRedinitialize stack pointer
;Clear any clock interrunts
CTear any A-D dnterrunts
;Enable dinterrunts

;aditc Tor next dnterrupt

;Enable A-D multinliexer
;Load base channe’
;Save it

ceoad Last channel

;load number of scans
:Increment for count
; Bave 1t
sGetr data
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dec
Tad
1a

dec

a7

TION ROU

INES

INTO MEM

~

-~

L

(BUFFER), h!

"1
e
a,h
080h
nz,

I

e

fas]
AN
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=
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P
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e

~e B

s

NE e % 4 ~v e

e oms

s

END CHANNEL OF EACH SCa!
= BASE CHANNEL OF EACH SCAN
# OF SCANS TO ACOUIRE
= START OF DATA BUFFER
Load upper memory bank
Select it
Load end channel
is it zero?
Yes then no data
Load scan stary
Start the scan rate
Load ena channe’
Save t in B
Decrement channel number
Get the data
Load base channe! number
Te it the base channel?
No, then get next channel

Point to data buffer
Load scan flag

e Tt oset?
Ne then don't Toad scan #

Save Tow bvte of scan count
Decrement buffer
Save hiagh byte ot scan count
Decrement buffer
Load end-of-~scan
Save end-~of-scan
sorement bhuffer
Save new pointer
Decrement pointer for compare
Increment scan number

value (FF)
value
pointer

ls high-byte pointer at 080h?
No, then continue

Is Low~-byte pointer at end?
Yes, then do next bank

Save address

Load tota’l # of scans
Subtract the two

I¥ zero then done

Read status of scan rate clock
Get status

Strin all but done bix

Loon t91 sorv

Flse, do next scan
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ACOQUIRE &

<3

AQUIR:

out
€0

cdec
dec

2%

BANKL)Y  h1
(QAAKsz
ih

I

i
&,
00
z

3o W
N OB
iy

~

Gt

=
=

RN N B e I 'S
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.y

UATA WORD

A1, (BUFFER)
2, (ADLO)
{ Y

)@
sy

‘s

i

M
X

31RO

o

4

memory peintsar

d current bank number
it 07

s, then
rement
= wt 47

Ne, then

done
bhank #

‘} “

skip next
Bank 4 is not used
Select the new bank
was 1t the Tlst bank?
thern skip next
memory pointer

N e

cLoad new start for buffer
cSave it
:Uigable the scan rate cloak

Clear scan rate count

3 THE CHANNEL AND STARTS THE
DONVERSTION
;Load channel number
;AT Tow time for settiing
;Enable interrupnts
:Start the A-D
Wait for dinterrupt
FIRST LOW BYTE :EN
YTE OF DATA INTO MEMORY

;Load butfer address
;Get Tow-bvte data
sEtore U

;Decrement buffer pointer

;Ber nigh-byte data
;Store ix

;Decrement bhuffer pointer
;8ave the pointer

;Clear A-D dnterrunt
;Correct stack
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ROUTINES
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ATA

L3

-2

1

¥

CH

O

Y ;"ﬁ
=3
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1

ro

"
ASCD??

H

S =
T <"

RADTO TRANSMI

TTES

COMES HERE ON 7S ENTRY
WILL SEND INDEFINITELY OR

UNTIL

R

‘.

ESET.

Enable serial #O
road first ASCI1 value
Send It

Increment value

Tea 9t Jast vaiue?
No., then send next value

;- SEND ASC

;

;

.

ASCDP:  call
e

ASCORPT: mail
ine
oo
Jr
cal Digable serial #HOQ
call Delay beTore repsating
e Do again

~Eowe

H

: » DIBPLAYS TIME AT SECONDS INTERRUPT

: - MUST RESET TO HALT
CLKTST: d a,08h ;Set alarm mode for seconds
DUT (RTCST&T),&
R« a,.01Ch :Set cliock Interrupt
out {RTCCMD) , &
calil INTST ;Enan’ interrunpt controller
halt caTn fO“ TnTerrunt
e AT TEST =~
; — DIRPLAYS SELECTED CHANNEZL TO TERMINAL
: ~ &L REGIBTERS ARE ALTERED
: - COMPUTER MUST B RESET TO EXIT
AD TST: PROC
P nl,ADMESS :Point to message
ca il PSTRE Ddigniay 1o
calil GETLN ;Get answer
Tl nt L, TSTORE :Point to temporary storage
T ge, IBUFF ;PodInt to First entry
T &, (NCIY cLoad number of entries
ol o} 02n sis Tt greater thnan 27
g ne, AD TET ;Yes ther error
cof i iear the cahxv flag
call ASCHEX i Convanrt try to hex
gr o, Al _TET S marey, onen error
Ta z, (TSTORED cLboad hex vaiue of channel
on Ji1h ;s e valid number?
Jr noe,AD _T3T NG, Then error
dec a Recrement channel number Tor AD
oul {MUXENDY & rEnable A-D mulitiniexer
out {ADCGEY, A cLoad channel number
T a,018h ;Lhoad memory bank #4



-
T
£

T e
0

—4

bl { BANKNOY , & ;Save ik
out0 (BEK).a ;3elect i
T T, 8DCHM ;PoINt Lo message
call PETREG Cotspnlay i
b i, T3TORE ;Po1nt to channel number
o= ODEC :Display 11t and Tine feeds
ca PCRLF"
cal PCRLF
ca SENON Erablae power Lo sensors
our (ADINT)Y , & Chear any A-D Tnterrunts
call INTST sEranle interrupnt controller
Td B, GED4 AN ;Point to buffer
o (BUFFERY, R ;Save it
call AQUIR" :Get dats
Tl N1, 0ED4GH cPoint to buftfer
b a, () ;Load high-bvte of dats
el HEXOUT ;Disnlay it
ing ol sincrement pointer
e~ a&,{hi) CLaad Tow byvte of data
call HEXOUT :Display it
G a,Ck :Display & carriage return
oa i ST0UT
Jnr . ;Continue forever
ENDPROC
£ TEST ===
- WRITES ONE BANK OF MEMORY TO
TAPE EVERY 20 SECONDS
-~ COMPUTER MUST BE RESET T2 EXIT
e
call S20_DLY ;Delay 20 seconds
Tl 1,08C00h ;Load end address for tane
Tl (BANKL Y, h ;5ave end address
Td {BANKTY, I ;Bave again
Td a,07h cLoad Tast hank
1t {LBTBNK), & ;Save Tt
call TP _WRT ;Write data to tape
ir TR_TST ;Do again
T FOR REMOTE EVENTE —--

- CHECKS PARALLEL PORTS A AND B
FOROANY EVENTS (A +5 VOLTS OW
ANY BIT:

- REGISTER & IS ALTERED

T &, (PADATAY ; avent counter &

Tk (RCTAY, & ; vaiue

in a, {PRDATA) i L gvent ocounter B

b TRCTB) . & 25 value

a0 00h ANy events on B7

Jr nz,RE_YES :Yes, then set remote mode

b g, {RCTA) JLoad counter A valiue

oke) 0Gh cAny events on A7

Jr z,RE_NG :No, then test for prior events

<2
Fr
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REMOTE

NG

NGO

RESET REMOTE EVENT

Tl
o)
ret
T
(n]NRW
Td
Td
ca
met

a, (REFLGY
TRUEZ
&, REMPROFF

{PIONTLY , a
g, FALSE
{REFLGY, a

RE RST

3. REMCLR
(PICNTL)Y) ., &
a, REMEN
{FICNTL), 2

REMOTE EVENT FLAG IS SET TO TRUE

THE REMCTE EVENT POWER IS TURNED

CN (B8I7T 5 OF PARALLEL PORT C)
REGISTER A I3 ALTERED
;Enahie remote avent powenr

;Bet remote event Tlag

cR@get remote counters

EVENTS DETECTED ===

CHECKS TO SEE IF AN EVENT WAS THERE
ON PREVIOUS CHECK

IF S0, THE REMOTE EVENT FLAG

15 3ET TO FALSE, AND THE REMOTE EVENT
POWER IS TURNED OFF (8IT 3 OF
PARALLEL PORT C)

REGISTER & 1S ALTERED

;was event tnere before?

No, then exit
;Disable remote powenr

;Clear remote event flag

Reset remote counters

X

r

COUNTERS ——-—

8IT 3 OF PARALLEL PORT C 13 UBED
TO RESET THE COUNTERS USED FOR
REMOTE EVENTS3

SETTING BIT 2 LOW (0 WCOLTS) RESETS
T%T COHNTFQ%

SETTING BIT 2 HIGH (+5 VOLTS)
%N&BLL” THE COUNTERS

REGISTER A& IS ALTERED

Fi

;Clear counters

;Enable counters

~3

€3



;-=- SEND A DATA RECORD US IAL PORT O -»-

E IS5 BET TO ACT A3 A

TTER ENABLE LINE

=COND DELAY WILL OCCUR

SENDING DATA TO ALLOW THE
TRANSMITTER TIME TO WARM UP

. ~ BANKL = ADDRESS OF LAST BYTE OF

; OATA IN REMAINING BANKS OF MEMORY

~ SBANKD = ADDRESES 0OF LAST BYTE OF

: DATA IN THE FIRST BANK

p -~ L8TBNK = VALUE OF THE LAST MEMORY

BANK OF DATA

; -~ ALL REGISTERS ARE ALTERED

“r e

&3]
T
T
O
ey
m

.t

TTOMP - PROC
o &, KFON ;Enabls nower to transmitter
Quk (PICNTL) , &
ca’l SUSET cEnabhie Serdal B 0 vort
Td h1,HEADSY sPoint to First of header
G 95,0220 cLoad header count
I 1o &, (ni) croad header bvte
iR S00UT ihent Tt
I Ml ;uecrement data pointer
Ca ;Loon til done

3

a, 08N ;Select First bank
BNK SEL

R, DATAST
de, { BANK 1)

e

R § R o B ¢ I S
[Tt TR @ SOV | B ]
]
— N

Load first bank end address

o
i H
Td a, (LSTENK rnoad last bank
oo} 0Bh ;ls it only 1 bhank?
Jr nz, ..2 ;No, then skin next
T cde, (BANKL)D ;Else Toad last address
L2 t =, (Nt cLoad data ovite
call J00UT ;oend it out
dec ol ;Decrement buffer pointer
a 2,0 ;Get high byvte
ok I ;i it oat the end?
gr ' A SN, then do next
s z,00 hoad Tow byte of address
o 2 ;1lg 9 vothe and?
gr mz, .7 SNO, Then do next
ca il 320 _DLY ;Wa it before sending next bank
1o de, (BANK2Y Load new snd address
Lol a, (LSTBNK) ;hoad Tast bank
Td b,oa Move to reg. B
d A, {BANKNOD) shoad ocurrent bhank #
oo o 1l it the lTast?
anr z, .5 Ves, then exit
deo F ;Decrement bank ¥
o J4 N sLe it 47
g Nz, 3 e, then skin next



2 Bank 4 i3 noy used
BNK _SE :3elect new bank
b, a ;Move to reg. 8
ok 2, (LSTBNR) sLoad current bank #
(a¥o) i cis it the last?
ar Nz, ..4 ;Ves, Then skip next
e de, (BANKL) choad Tast address
T NG L OEFEFR ;Load new starting address
gm 7 sLoon il done
call S00FF ;Digable Serdial %0 port
T ,RFOFF ;Disable power to transmitter
ot (PICNTL) ., a
ret
ENDPROC



;o DATAVAULT ROUTINES
g TEST OUNIT -
; ~ CHECK THAT UNIT 0 18 PRESENT
55 OMP. xor & ,Load a zero
IK=! CUNIT NGOG, & ;Save unit ¥
cat DV _SEl ;Select undt Q
catll DV_TST ,Test if present
retl c 1t carry, then noft present
; - READ BOOT SECTOR
: -~ DETERMINE STORAGE PARAMETERS
DY STRY -
il P, 00h sLhoad sector 0 for read
Td (SECT _NGY,h
o a1, BOOT _SECT toad butfer address
Td (DvwﬁbFF),hl ;Bave entry
call DOs _R7 i Read the sector
Tl de, (SCT_F&TH ;Load Fat tablie size
o a, (NO_FAT) choad ® of Fats
cal! MULTPRLY ;Multinly for ® Fat sectors
T nYLUFT_STRTY Lomacd offset to ist fat
add hi, de add them
o (RD_STRTY, hi ;Save offset to root directory
1 de, (F1_8TRTY ;load offset to Tst Fat
T L LSCT _FaT) ;Load ¥ sectors/Fat
add m L de sAdd them
G (F2 _STRTY, N ;Bave offset to 2nd Fat
i de, (NO_DIR) ;lhoad ¥ of directory entries
! a,020h choad # bvtes/directory entny
catl MULTPLY Mudtinly for # byvtes for directory
1 ﬂ
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— {3 = 3 = T3
[e3N 1 IS TN RO TN & Mic u
—t — ke

scid
T
8x
td
sho
£ 5
cal

-
i

R

4

cie

M1, DOSERR?
bo, {(BYT_SCT)
de, 2000
A,

o)

nz, 0% ERR
&, e )

o

nz . DO3 ERR
ae

a5, 0800
DIVIGE
a,tdhn
DIVIDE

A1, (RD_STRT)
N, de
(D_STRT ), NI
de . hi
h1,(NO_SECT)
N, e
de, )
a, (SCT_CL3
DIVIDE
(NO _CL) ., de

— }{‘“ 7
DIR RD
a,
nz, DV 5T2
1@,023

44 4

ROCT DIREC
&

RESAD
STHRT OF THT L

THE DATA VAULT ROUTINES REQUIRE

BYTES PER SECTOR. ANY OTHER
NOT WORK.

o

Save ¥ bytes fTor root diresctory
Loaa error message

~oad B bytes per sector

cload value for 512 bvies

;hoad high byte into reg. A
Are they the same?

cNO, then error

;Load dow bvte into reg. A

cAre they the same?

;No, then error

;Eise, restore # bytes ftor dir,

e

.

e

;Loa 128

oivide

Load 4

Divide again for 512 bvtes/sector
Load offser to directory

sAdd In amount of directory space
Save start of data

Move deta start to 0OE

Load total # of ssctors
;Subtract for K avaiianle sectors
Move result to DE

choad number of sectors/cluster
Divide to get total ¥ ciusters

;Gave resulit

S we we

.

e

P

e

-

TORY TO FIND THE
BT FILE WRITTEN

;FAind Tast offseu

rhoad Hi-bvte

cla offset zero?

;No, then skip next
Load first clustenr
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TABLE TO FIND NEXT

712 Td (CL_OFF),de ;Save cliuster offset

Td h1,00h ;Chlear fat rable of fset

i (FAT OFFY, M

Ted de,0FFTh rLoad compare value

T N1, NG _CL) sioad # oclusters

call Becoper ;Compare them

ir c,DV_S8TB ;I osmailer, use 12-bit Fat

id ,(CM”OFﬁ) ;Load cluster number

2 de,h? SMove cliuster # to HL

acid nt, ke Byte offset = clusterit X 2

T (FAT _BUFF),h1 ;Save start of buffer

Jr ov_STC
ST8: id de, (CL_OFF;) sLoad cluster number

call CL_CVT™ ;Convert cliuster to byte offset
STC: d NG, OFT _STRT) ;hlead Tst fat sector

id (SECT_NO) ., N’ ; Bave it for reac

sall FAT 78T ; for ssctor ¥

call FAT_RD ;Find next available cluster

- CHECK STER NUMBRER FOR MAXIMUM
VALUE

_8Td4: d hi, (CL_OFF) ;Load current cluster

Td de, (NO_CL3 jwoad total B clusters

call BChCP ;s Tt max?

Jr LDV 8TH Mo, then continue

s Az,uOSERR3 sSdeniay @rror message

Jn DOB_ERR ;Jumn to error routine

- UPDATE FAT TABLE FOR NEW FILE

ST5: i d nl,00h ;Clhisar fat table offset

o (FAT_OFF), hi

T ae, (CL_OFF) seoad cluster offset

Td de,0FFTh ;Load compare value

i h1, {(NO_CL) ,uoad ¥ clusters

call BCDCP ;Compare them

ir c,DV_GTD ;1T smaller, use 12-bit Fat

Td de, (CL_UOFF; ;Load cluster numper

2% de,hl sMove cluster # to HL

add M, ;8yte offset = ¢glusterd X 2

T {(FAT BUFFY, b cSave start of obuffenr

Jr DV_STE
STD: id de, (CL_OFF) ;wad cluster number

cat CL_CvT ;Convert cluster to bvte offset
STE: Td hTLUFT _8TRT) ;hoad Ist fat sector

K= (SECT NOY, R ;Save it for read

ca’ll FAT TET :Theck for sector |

call D05 RD :Read the sector
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fas

- DETZRMINGE NUMBER OF SECTORS TO WRITE

PROC

RNe] =0, 00h SChear the ¥ sectors
Ta {DATA_CNT), hi
id (TTL _LOY.,hl ;Chear Tow word of byte count
1d (TTL HIY, R :Clear high word of byte count
s oo, 06000 cLoad bank count (&6 In BY
Id h1,0F021h ;Losd first starting address
IR de, (BANK)Y soad 1st bank
el ce ;Increment count
Sl a, (LETRNK) ;Load Tast pank
cn o} s 9t o only 1T bank?
dr Nz, .. sNo, then skip next
e ce, { BANKL) :Eise Toad JTast address
XOP 3 ;Clear any carry
bhe ni,de sSubtract for total byvtes
@ e, n’ ;Move total to reg. OE
Td B, CTTL_LG) :Load total tor PQCOPd
add hi,de cAdd in total for this bank
ke (TTL_LOY, R Bave new tobad
ir ne, ..2 ;IF omo carry, skip next
Td L (TTL HID ;Load high word of totai
TG i increment Tt
1d (Tl HI) L ;Save new value
fe] AL, {LSTENRK) sload Tast bank
co =) Wams it the Tast bank?
S z, .4 Yes, then dorne
den D ;Decrement bank count
e A, 040
oD b ;ls it bank 47
ir nz, ..8 N, skin next
dec o) ;3kin bank 4
B K, GEFFFD DLoad start address
[ de , ( BANK2) sLoad intermediste end address
ine de
Td a, (LETENK
o3 " s whis the Tast bank?
g Nz, .. sNo L, then oroceed
1 el de, ( BANKILY cElse Toad Tast address
ine cie
ir .
ol ! ;hoad high word of bvte count
i &, ;Load ¥ 512 bytes/high bit
T nLa JMove Tt oto reg. H
mit M ;Muttinly for total sectors
it (DATA _TNTH ;Save total
o PLITTL_LOG cLoad Tow word of bvte count
G cde, 02000 sLcad number of bytes/sector
s bo, 01k cload starting count
KO & cCThwar any carry
sho nt,de cBubtract tovael by 572 pytes
Ca BCoCrE cle votal ¢ 512 bhyires
i o, LB Yoz, then done
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[N ST O T 1)}

no ;Increment sector count
LB ~o0oR til cdone
&, Load high byte of remainc
;s it zero?
z ., 7 ;Yes, then skin next
fule) Else, extra sector needed
1, (DATA_ONT)H cLoad total sectors
h?,bc JAdd i onew total
(DATA _CNTH, hil ;Bave new torta’
DPROC
-~ AT NEW CLUSTER NUMBERS
i FoURDT ;oad the fat table
hi, DOBERRSL CEOTPD TO Brron message
o, DOS _ERR 2 1F wcarry, then error
M1, ISECT NGO cLoad sector number
=0 cDeuremnent to rewrite fat
{SECT_NGY, R’
~n L SECT BUF ;load buffer address
(DV _BUFF)Y ., N ;Save it
N, 00h tWrite 1 sector
(SECT CNT) ., 1)
&, DY _WRITE ;Load & write command
(DV CMD), &
&
(UNIT NOY, & cLoad unit zero
1 DV _INT ;read Fat into memory
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Q.0
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MULTPLY

A1, (D _STRT)

R, de

(SECT

&, 08h

NO

B — =

[ou Nt VN & M St S )
3
53]
o IS A I -
=
=N

TSR A &
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R
SN
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o
0
BRSNS
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i 4 [
9
x -
Y~ O

~

“

o
0

DV WRITE
CMD) , a

(UNIT_NOY,a

DV_INT
¢, DVT _EO
R

~r

e

Load starting cluster

Decremant by 2

Multinly result by # sectors

Add to data start

: starting sector
(Beiect first bank
sP0int o 3ector hutfer
cload first bank end address
;Load Tast bank

;s it oonly 1 banwx?
iNo, then skip next
;Eise Toad last address
;Bave compare address
;Load count

;lLoad data 9n reg. &
csave 1in sector buffer
;Decraement data pointer

“r owe oW b e

e

s RS

.

.

we

~a

~e

®

Check for end of bank
Check for end data
Is it zero?

es then done
nocrement sector pointer
goremant count

oad M3B in reg. A

s Tt zero?

Mo, the continue

Save data opointer
Load count

of
X

Y
1
D
L.
[

Load bufFfer address
Save 4

Load & write command

et

Load unit zero
Write sector

Restore pointers

Load new count

Load count

~oad huffer address
Save Jtu
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20X % X

o2

{

ST

[a NN

- 0
— 00X ¥
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[
3]
o

a,0V _WRITE
(DV_CMD),
(UNIT _
DV_INT

¢, DVT_E0

NOY, &

hi, (CL_OFF)
(CL_NXT) .,
IR f(D

-G

T

e g
—

(CL_OFF)

7

(N
3h

O.
[an}

i ~

L
"y

A

(D
0
o, ..4
e,05,
nT L de
cle, i
MK _LBL
d.‘ﬁ, ol
de,010h
,de

D

[T S

QY
i

&8
«
P

800N
MM

\

ML
de,

de,020n
L CMMING

]
£ ;U <

0
)
Y

e
I

£

<3 o

FOh

/I

a9

H

~ e

'

-4

.

.

we oo

~

~

“e

W e

wrTte command

i

|8}
55
2
¥4

unit zero

LD@G
te sector

uj'

DIRECTORY

Save

Find Jast entry

Save pointer

Save starting cluster
Load compare value

Is it the first oluster?
Restore pointer

Yes, then skip next
Increment back to start
of empty dirsctory
Move pointer to reg. DE
Load fite Tabel

Move pointer back to HL
Load directory offset
Iincrement pointer

Save pointer

Load value for time convert
Locad sampie hour

Save result in HL

Load minute convert
Load sampie minute

Move it to reg. D

Add them together

Move result ba
Restore oointer

Loaa Tow byte
Increment pointer
Load high bvtm
Increment pointer
Load sampie month
X2

Save result

Serdip unper bits

Shife

to upper bits

Save it in B
Restore result
Stritpn Tower bhits
;AT to Tower bits

starting cliuster

ok to DE
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cnd -t
[s B R

1

~
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1
i

3
i

1

Rl

o, a ;Save in
&, {MDAY ;Load sample day
@, 0 SAdd to reg. B
W, & ;Dave result in reg &
a, {MYEAR) ;load samnle yeanr
050N ;Subtract 80
A, & ;X2
2,0 ;A&dd to register C
ihl),bo :Load high byvte of date
g sincrament oointer
(ni),a choad Tow byte of date
2l sIncrement nointer
de, (CL_NXT) ;losd cliuster start
(hhy.e
s
(h1).,d
ol
de, (TTL_LO) ;Save Tile size
(hi),e
“1
{ni),d
nl
de, (TTL_HI)
(hid,e
b
(h1y,d
niL (BECT NG choad sector number
M ;Decrement Lo rewrite root
(SECT _NOY, hI
hi,3ECT_BUF hoad buffer address
IOV _BUFFY, R ;Save it
h1,00h sWrite 1 sector
{SECT CNTY, hi
5,0V WRITE ;Load a write command
(DY _CMD)Y, a
&
(UNTT NOY, & shoad urit zero
DV _INT ;Resd Fat into memory
o, oVT _EO
-~ REGISTER HL MUST POINT TO ERROR
MESBAGE
PSTRG :DrEniay neszage

o,
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BT B
[ER i T
o, o0

=
0

dec
djinz
TNDPRI

ret

O
5]

ae
ML LABLP
{RCDFLG)

»

U

&
N1, IBUFF
cde,00h
e, 8
ni,ae

de

a,30h
(de), =
ce
(de), a
e

=

foy]

%

~e

L T

.

N o me

.

.

we

Save directory pointer
Point to primary iabel
Load orimary data flag
is it a primary data set?

Yes, then skip next
Eise, point to int. Jjabel

fabel dnto memory
ad sample number
nvert it

AF

Convert to ASCII

Load numper of characters
Save in B

Decrement count

Point to buffer

Clesr DI

Move count to E

Ldd them
Restore nointer

Load ASCII mask

Rotate in upper bits
Load into Tabe’
inceoament pointar
Rotate in lTower bhits
Load Tnto Tabsi

Restore original number
tocn il done
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UPDT:

UPDATE

3o

2.
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~
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Do
o
et

ENDPROC

THE

o

0

o8

5

O @Y
a 0¥
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ne
de, { TETORE
=, N

o

mT, LB
&, 1

&

nz, ..5
de, (BANK2)
a.{L8TBNK)
b, =&

@, ( BANKNO)Y
ey

&

34 n

nz, ..3

#®

BNK S£u

D, a

a, (LETENK)
o

nz, .4
de, (BANKL)
ae
{TSTORE) , de
be

o

v, (0L
de,
9, de

de, i

~

OFF)
(DATA CNT)

OF MEMORY BANK

s

e

s Move to

.

~

*

acdress
byte
the end?
do next
byvte of add
the end?
do next
new end addr
Tast bank
to reg. B
current bank H
the Tast?
Then extl
Decrement bank #
ig v 47
No, then skip next
Bark 4 ig not uJsed
©onew bank
reg . 8
Load current bank B
e it thne last?
Yes, then

skip next
Load Tast address

ress
288

&‘:‘A
Load
T H

s 1t

,
Ve,

£

i

~

Selec

Save new a2nd address
foad new starting sodress
Clear pointer to set end
Load starting cluster

choad B osectors to write

Move total to reg. DE
Comnare with total availiable
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- CHECK FCOR 712 OR 18-BIT ALLOCATION

"o da, 0FFTh cLoad compare value
Tk h1,(NC CL) cLoad ¥ clusters
aail BCDCPR ;Compare them
g c, ..3 ;IF smaller, use 12-bit Fat
e ae, (CL_CFF) sReload starting cluste
s bo, (DATA _CNT) iload count
ceo Lo ;Do &t il but Tast cluster
T z, b sLoad MSB of count
or o siew ozero’?
Jr z, ..2 Yes , then write end of Tile
‘ne ce ;Increment for next value
td (CL_NXT) , ae :Sbve vaiue Yo be written
uec che Restore original cluster
DuUSh Do (Save Sector count
mall FI6 WY sUpdate fat
Do b cRestore count
s de, (CL_NXT) Jhead cliuster R
dec bo ;Decrement count
T a,hb Load MSB dnto reg. A
o o ;Is it zero?
in nz, .1 :loop for all cliusters
Td 1, OFFFFR iboad end of fite mark
! (CL NXT)Y, hi :BAve b
call F18_WT ;Write end of file
K A :Clear any carry
ret
T de, (CL_COFF} ;Rejoad starting cliuster
id be, (DATA CNT ) ;lLoad count
cden oo ;Do all but Jast cluster
T 5,0 ;losd MSB of count
or < ig zero?
Jr z, ..5 (Yes,then write end of file
ine s cinerenment for next vaiue
T {CL_NXT),de ;BAve value o be written
dec de Restore original cluster
DS oo :Bave sector count
ca il F12 _WT Undate fat
0on b ;Restore count
G de, (CL_NXT) ;Load cluster #
uec be suecremaent count
S a,n ;Load MSEB dnto reg. A
or o L% T Zero?
r nz, 4 cLoon Tor o all ciusters
T YL, 0FFRR ;Load end of Fiile mark
o (0L _NXT S, i ;BAve Yt
all Fi2 W7 cwvrite end of fils
or S Dhear any carnry

s X0
Z i)
%

DPROC



de, (CTL_OFF) ;Lhoad ciuster number

e, Move cluster ® to HL

N, R ;8vte offset = clusterft X 2
de, BECT GUF :Point to start of buffer
L de ) sadd bvite oftset

FAT_CK iCheck for end of sector
ge, (DL NXTY ;Load cluster vaiue

(hiy, s ;Load Jow byte of offset
" ;Increment pointer

FAT_CK ;Check i end of sector
1Y, d ;load hign bvte of offset

LABLE CLUSTER (12-BIT)~--

Ci_CVT ;Convert cluster to bvte offset
h1,SECT_BUF s RPoint to start of buffer
& :Clear A

R, de ;add byvite offset
o) c i3 renainder zero?
z, .1 ;Yes, then start ar even
FaT _CK ;Check for end of sector
de, (CL_NXTS ;load cluster ¥ to write
&, @ ceoad Tow byte

Fih ;9Trin upper bits

;3nift Into buffer

(T ;Add existing value back Tn
iYL a ;Save it

[l cincrement buffer

FAT CK ;Check for end of sector
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>