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la__Ihe_DRataring_sysiena

Dataring is a computer based logging and processing system
which can be interrogated remotely by any 300 baud full
duplex modem and terminal to transmit back data from wup to

seven sensors,

The design aims of the system are to provide a versatile
toggers,initially for use at remote tide gauge sites for
logging tidal data,which consumes a small enough amount of
power to be run for up to a fortnight on built in batteries.

The controlling element of the system is an Intel 8085
microprocessor Wwith conventional Hmos ancillary support
chipssand to obtain the low power,this is only switched on
for a few milliseconds every time it is reguired to lLog the
data from the sensors{(the only exception to this being when
a remote device is communicating with it when 1t is switched
on for the duration of the call),

The 8085 based microcomputer,stores data from the
sensors in 16 Kbytes of Random Access Memory{(RAM),which is
permanently powered up to retain the data, but consumes very
little power when it is not in use. Communications,either
with a remote device via the built in modem,or with a

terminal plugged 1into the front panel,is handled by the



RS232 interface card.With the exception of this card and the
mains power unit,all the system functions are implemented
using COSMOS devicessand so can be powered up permanently to
perform the routine functions of the logger.To prevent the
cosmos circuits presenting potentially damaging voltages to
the microcomputer whilst it is powered downs,and also to
adjust the voltages between the two different technologies,a
buffer board 1is interposed between the processor and the
cosmos circuitsswhich are all mounted on a parallel
bussreferred to as the <cosmos data bussalong which the

signals to and from the cosmos cards travel.

The system comprises the following cards on the <cosmos

bus-

1) A real time clock cards,for putting the time of a scan
onto the logged dataras well as producing pulses at

the required scan interval.

2) A start up cardswhich stores the source of any reguest
to start up the sytemsand sends a start pulse to the

switched power supply.

3) A status/DVM card,which enables the processor to read
the state of up to seven digital single bit signals,

And also reads the voltage of the stand-by battery.

4) Provision for up to seven sensor cardss,wnich can be
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configured for any digital or analogue sensor and
convert its output to a signal in the reguired units

using calibration equations stored on the boards.

Apart from these cosmos cardssand those associated with the
processor as already mentioned,there is a power supply card
for powering the system from the mains and in the event of
a mains failure a relay on the board will switch in a set
of stand-by batteries to power the system for up to a
fortnight. The whole dataring systemstogether with a modem
which will automatically answer incoming calls on the phone
lLine,is housed 1in an environmental cabinet with a capacity
for two 19" racks.All the dataring cardss.apart from the PSU
are housed on imperial standard,4,.5" x 8" cards with single

or double sided 43 way edge connectors.



1.1__Switch_on_seguence.

The dataring is able to consume so little power because of
the fact that the processor is on for only a very short time
whilst it is logging a scan, wusually only once every 15
minutess,and so considerable care is taken tc ensure that the
switch on is as fast and reliable as ©possible.The exact
electrical performance of the system is detailed in the sec-
tion giving the specification of the cards(g.v.)rsand so only
an overview will be given here.

When a processor is switched ons,it is customary to hold
it in  a reset condition for up to a seconds,to ensure that
the power rails have fully stabiliseds,whereas it should be
ready to run about 500 micro-seconds after the power has
settled.The first system tried for powering uprdetected when
the power rails had stabilisedsand then held the system
reset for one milli- second.It was founds,however,that this
did not work reliablyr,and that the processor would start
with 1ts programme counter not at zerorsmeaning that
programme execution would commence at some random
addresss,and that the system would not work as required,

In the final designs,the cosmos bus and the data stored
in the <c¢mos ram are not enabled until the processor has
started correctly.

When the power supply to the processor board is off, the

RAM and the cmos buffer are both electrically disabled.When
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the pulse to turn on the power supply is applied,the reset
rail to the processor is set highsand remains high,until the
power rail reaches 97% of its final value.At this time the
reset rail is dropped lows,with the ram and cmos bus still
disabledsfor a period of 1 mS.If,during this time,the
processor starts programme execution correctly at address
zeros,it Wwill send out pulses to enable the <c¢mos ram and
databuss,and also prevent further reset pulses being
generated by the reset circuitry.lfshowevers,the processor
starts at some other address,then its behaviour will be
randomsbut the chances of it enabling the c¢mos ram and thus
corrupting the stored datasr, are less than one in ten to the
thirty fivesri.e. negligible,At the end of the one
millisecond periodsanother reset pulse will be appliedsand

the process will repeat,



la2__lInterface_to_the_Cmos_cardsa

As already stated,the c¢mos cards are buffered from the
processor by a buffer board which performs three
functionss,viz-

1) Read data along an eight bit bus from

the sensor cards.,

2) Write data down an eight bit bus to

the sensor cards.

3) Send commands to the cards along four
sub=-address lines to instruct them to
read or write data. Individual <cards on the cmos
bussare selected by the buffer card by fifteen active Low
linessten of which go individually to the ten card slots in
the <card rack of the system.Additionally,the cmos bus
contains extra lines carrying power rails and timing

pulsessras detailed in the *CM0OS data bus' section.



1.3__Data_modem,

The dataring is connected to a standard PSTN Link wvia an
auto—-answer 300 baud,full duplex modem,type M321,made by
Modular Technology.This is connected to the dataring RS232
board wvia a four wire link carrying the signal ground,TX
data,RX datarand DCD(data carrier detect) lines.The DCD line
is used to inform the system that a remote device is trying
to establish contact with it,A terminal with the same four

wires can be plugged in to perform the same functions as the

modem,
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Za._Dataring_power_supply_hgard

The power supply pcb provides all the power used by the
systemsand also houses wvarious other small circuits.There
are three different voltages available,+5 and -5 wvolts,both
continuously presentsand a switched +5 power rail which is
used only whilst the processor is switched on.The

miscellaneous functions are as follows-

1) Detect failure of the negative rail stand-by battery

packe.

2) Detect <correct function of the switched 5 wvolt

supplysand when it occurs, enable the memory.

2) Provide the reset pulses to the microprocessor when

the power 1is first appliedsand disable them on command

from the computer.

4) Provide a manual start pulse from a micro-switchsto

turn the processor on via the start up board.
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2el__Main_power_supply.

The main power source is the toroidal transformer T1s,which
with capacitors (1 and €2 provides about +/- 12 volts,.The
relay RLT with D7/C3 is closed as long as the transformer
provides power,but in the event of a mains or transformer
failures,the relay openssand the stand=by battery pack
supplies power to the two capacitors directly,The relay will
switch in the batteries well before the voltage falls below
acceptable limitsrsand so there 1is no interruption in the
power supply from the stabilisers.

The primary voltage reference is provided by the band
gap diode D1 and amplified wup to 5 volts by IC2/TRZ2 to
provide the continuous 5 volt supply. The exact voltage may
be set wusing VR1,I1C1/TR1 provides a gain of -1 from the

stabilised S volt railsand thus provides the continuous =5

volt rail.,



On receipt of a pulse from the start up board(g.v.) at pin
24 the flip flop comprising D4-D6,R17/18 and I1C8 goes into
the "set® conditionsthus applying S volts to the input of
the unity gain amplifier IC3/TR3.The 5 volt output provides
the switched power supply to the ©processor.The power is
switched off again by a pulse from the processor applied to

pin 21(or from the manual stop switch on the board,uS2).

2a3__Negative_supply_fail_detecta

IC4 and 2D2 together with the associated resistorssform a
negative level detectors,such that if the negative battery
volts falls below about 7 volts the output of the op-amp
goes highsrand sets one of the status lines of the status
cardswhich can be detected when the unit is interrogated.The

exact voltage at which the unit operates is set by VRZ,
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224__Pulse_pouer_detect_ciccuits

IC5 is used as another level detector to indicate when the
switched 5 wvolt rail has reached 97% of its finatl value.lt
is fed from a dedicated line from the back planesoriginating
at the point where the 5 wvolt rail is applied to the
processor boardsand in this way any delay along the power

supply rails is allowed for

2a2_.Regset _halt/memory_enable_circuita

When the power to the processor is first applied,the output
rail from the invertor on the power detect circuit will be
Lowsthus ensuring that the flip-flop comprising D1/2,R15/16
and IC6 is off.In this state the memory enable line will
also be lowsmeaning that the Cmos store of the system cannot
be accessed and possibly corrupted.At the same time the RS
Line of the 4040 IC7 will be lowsand thus the 64 kHz pulses
at pin 20 will produce a pulse at 1 mS intervals at the
input of the and gate connected to D3 and pin 19.As soon as
the voltage to the processor is sufficient to trigger the
pulse power detect circuitsthe power detect Line will go
highs, and the 1 mS pulses will be allowed through the gate

and apolied to the reset input of the microprocessor,.0n



receipt of a pulse at pin 17(reset halt in),or from the
switch uS3,the flip flop will change statesthus halting the
pulse train from IC7,and at the same timerthe memory enable
line will go high.Since the reset halt pulse 1is only
generated by the processor when i1t has started up
correctlysthis means that the processor will be reset at 1
mS intervals wuntil such time as it starts correctlysand
until this happens, the memory is protected. The switch uS3
is provided so that the processor may be started manually

for test purposes,



3a__Progcessor_board

Refer to the 8085 CPU drawingsand also manufacturers® data
sheets.
The processor board is based on the Intel 8085

microprocessoresand contains four main modules.,viz

1) The microprocessor,

2) The memorysconsisting of 4 Kbytes of epromsand 1

kbyte of RAM,

3) The USART,an 8251 for communication with RS232

devices,

() The 24 bit 1/0 chiprstype 8255 to control the Cosmos

bus.

All the decoded address and the data Lltinesstogether with
readswritesrreset in and outsand two 8Kbyte page select
linessare brought out to the 43 way double sided edge
connector on the component,or 'b' side of the board,whilst

the 24 Lines from the I/0 chip are taken to the %a' side.



3s1__The_Microprocessor

The 8085 1is fed from a 4.9152 Mhz., <crystal as the
clockeswhich is Llower than the maximum speed at which the
system will run,but this fregquency has three benefitss,viz=-
1) The frequency can be reduced with the straight binary
divider IC1 to give the <correct frequencies for the

standard baud rates to the USART IC4,

2) The reduced speed means that memories(paticularly the

(mos RAM) can be of the lower speed specification,

3) The lower clock speed leds to a slight reduction in

the system power consumption,

The reset in to the chip is fed from a two input NOR gate
IC6,which also <changes the polarity of the reset input to
positivesrsthe reset cut from the processor being fed to pin
B27,for use by external <circuitsrand also to the 8251
ICts,and the 8255,1C12. The READY,TRAP,RESTART,and INTERRUPT
tines are all tied to the relevant power rails through pull-
up/down resistorscsand may be wired to the spare pins on the
edge connector if required in the future,

The multiplexed address/data lines are fed to the eight
bit latch I1C8(8282) and the address information is latched
in by the ADDRESS-LATCH-ENABLE Line on the processor(ALE pin
30).The output of the latch feeds the output from the board

and atso the address bus for use by the components on the



board.

3a2._Address_decoding.

Address decoding i1s perforemd by IC3,IC2,and IC5,as follows-

1(3 does the decoding for the two IO <chipss,such that
they are only selected during I0 operations.The usart
control and data addresses are EDh and ECh respectively.The
8255 has the <control at 13h,with ports ‘a!l to 'c' at
10h=13h.

It should be noted that full address decoding 1is not
usedseither for the I0 or the memorys,and hence the various
devices are also available at other locations within the
memory maa.

12 decodes the top three address lines of the address
buss,te give 8 8k 'pages' of memory.Page '0',from 0000h to
1fffh is used by the EPROMs IC11 and IC9,which are addressed
only in the lower &4k of this page from 0000h to OFFFh.The
RAM IC7,which is a 1kx8bit device is 'echoed® 8 times in the
second page of memorysand is addressed in the segment 3C00h
to 3FFFh to maintain compatibility with the intel computer
boardsand any software written for it,

Pages 3 and 4 of the memory are fed to the edge
connector for use by the (MOS rams in the data storesand

give access to addresses 4000h to 7FFFh,



I1(5 decodes address lines A11 and A12 to select the

relevant

1k blocks within the first 8k page to be used by

tthe EPROMS,

32a3__Ihe_

The 8251

bussand

suitable

IC1.The

USART.

usart I1C4 is fed directly from the processor
will operate at baud rates from 300 to 19.2kbaud by
choice of the Llink from the baud rate generator

unipolar output and input for transmit and Receive

are fed off the board to be converted to bi-polar voltages

for use

by RS232 devices.The RX READY Lline is also brought

out for use by the auto time-out circuit on another board.
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The dataring buffer board performs two main func-
tionssfirstlys,it provides an interface between the 8255 10
chip on the processor board and the CMOS bus focr the sensor
cardssand secondly it decodes &4 of the I0 rails to select

one of ten cards in the card frame.

] &

Data to be input to the processor is opresented by the
sensors etc. on Llines 2 to 9 of the Cmos bus.To allow for
low output Llevelssthese signals are buffered using (C€D40109
level convertors(IC5 & IC8),wuhose Vcc inputs are fed from a
3 volt rail from I1C2.These buffers are tri=-state devices
which are disabled when the processor power is turned off,by
connection to the memory enable line.This ensures that no
voltage is applied to the I0 chips on the processor board

when they are not pouwered upssince the presence of an 1input

can destroy the device.
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The write Llines are buffered to Cmos levels with HEF4050
buffers whose 1inputs are connected to pull up resistors to
ensure that the output of the 8255 I0 chip is sufficient to
switch them,Since no <card will ever be selected when the
processor is powered offs,there 1s no need to disable the

buffers at any time,

ha3__Card_select _decoder,

The cards are selected by a four-to-sixteen Line decoder
with active low outputs which is enabledsrvia an
inverters,from the memory enable Line(ICé6), The low three
inputs to the decoder are fed via pull-up resistors,but the
high Line on pin B2S5 does not have a pull upssince this Lline
is used during the power up sequence to provide a positive
pulse once the I0 chip is set up sand if pull up resistors
are wused on the linesthe pulse will appear immediately the

device receives power,
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Lot __Time_oui_reset_circuita

1C3 and the two gates of the IC1 <connected to it,form a
timer which puts a reset pulse into the processor board if

no input is received by the processor from the USART for 128

seconds.,

If the memory enable lLine is lowri.e. the processor is
powered offsrthen the RS 1input to the 4040 IC3 is
unconditionally high and no pulses will appear on the output
of the <chip at pin 13.1f,howeversthe memory enable is
highs,then the one second pulses at the clock input at pin
A26 will be counted up to 128 when a pulse will appear at
the output pin 13.Pin B36 is connected to the RX ready Line
of the USART on the processor boardswhich goes high whenever
a character is received from the RS232 interface.Thus,the
processor 1is only ever reset from this device if the system
receives no input from the modem <{(or keyboard) for 128
secondss,which it will take to mean that contact has been
lost. The resistorscapacitor and diode serve to

differentiate the change in level to give a short pulse,
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Sa_.Start_up_bkoarda

Refer to 'Dataring start up board' drawing.

The dataring start up board is responsible for providing a
rulse to the switched power supply(g.v.) whenever the
processor needs to be powered up.At the moment,this can be

from four different sources,viz=

1) A pulse from the clock card to indicate that the

sensors have just been updateds,this initiates a scan.

2) The auto—-answer modem has detected a call,or a

terminal has been plugged into the front panel

connector,

2) One of the two datum probes has switched.

4) The visit button has been depressed.

In addition to starting the processor,the card also contains
the circuitry to provide the stop pulse,and a timer which
can be reset and read by the processor,to provide a 64
second interval to be wused for timing out when a line is

being input to the system from the terminal/modem.,



Sa.1__Start-up_clircuitsas

The start up circuits for the four sources of interrupt
operate in the same wayrswith the exception that whereas the
clock and terminal/modem will start the system with a short
duration oulse,the datum probes and visit switch must
provide a voltage for about one second before the system
will operater, due to the presence of the delay network on
the input schmitt trigger.

The inputs from the modem and terminal DCD Liness,which
appear on pins A41 and A39 are presented to the diode 'OR'
gate D3,D04 and R1Gs,since they are treated identically by the
processorsand this Llinestogether with the other fours, is
differentiated by the RC networks RP1 etc.rand presented to
the set input of the tri state quad RS latch 1C5/7 so that
the source of the interrupt can be detected by the
processor.The seven interrupt lines are also input to the &
input NOR gate IC4,the output of which s inverted to
present a positive pulse to the start~-up line on the power
supply board.

The four to sixteen line decoder IC6 enables the two
latches on receipt of the SAO commandr,so that the tri state
latchesswhich are in effect the interrupt registerrcan be
read by the processor.The SA1 to SA7 commands will reset the

interrupt register Llines 1independantly to 'clear' the

interrupts.



5.2__lime_ogut_timer,

The binary counter IC2 is fed from the cmos bus one second
pulse wvia pin A26s,and when a count of 64 seconds 1is
reached,it sets the most significant bit of the interrupt
register.,The counter <c¢can be reset at any time by the SA8

command which puts a pulse onto the counter®s MR Lline,

S2.3__Power_douwn_cirgcuit,

The SA1S5 command will put a pulse onto the monostable
comprised of D1/2, R1/2/3s,and (1 with the three inverting
buffers of 1CT,which will put a3 0.1 second pulse out at pin
A4?2.This pulse is fed to the 'STOP' line on the psu cardsand

turns off the power to the processor.
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ba__Clock cards

Refer to ‘*Dataring clock/sample-pulse board® drawing.
The clock card performs three distinct functions,viz-

1) Generation of xtal controlled frequencies for use by

various other

cards,

2) Provision of a real time clock which can be read by

the micro-processor,

3) Control of data logging at intervals set by the micro.

ALl the frequecies used by the card are generated by a
xtal oscillator based around a 2.097152 Mhz, xtal and an
inverting buffer IC6.The frequency of the oscillator is set
by a twisted wire pair (9,whose exact value is set by
cutting the wire to obtain the correct frequency.The buffer
on the output of the oscillator is neccessary to ensure that
connection of the <counter probe does not cthange the
frequency of the circuit under test.This signal is divided
down by the counter IC3 to provide three frequencies and an
output to the next divider stage.

The 32.768 Khz. signal is fed to the input of the real

time clock chip to provide an accurate substitute for the 32
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Khz. xtal that it is designed to use,

The 16.384 Khz, signal is fed to the power supply board
and is used by it to provide the reset pulses at power-
up(for more details see the relevant section).

The 4.096 Khz. signal is fed to the status/dvm board,and
provides the clock for the dvm..

The second divider stage,IC2,provides a one second pulse
to the (Cosmos bus for general purpose use by the sensor
cardssand also a half second pulse for the same bus and the
divider IC1 which generates pulses at intervals of 1.875
minutes for sampling controls,as follows.

When a count of 225 is reached on the counter IC1,which
will happen 1.875 minutes after resets,the outputs 00,05,6,7,
of the counter all go high together, which allows the
voltage at the junction of R1 and (4 to rise from about 0.6
volts to 5 volts.This provides a clock pulse to IC4sand also
forces the output of the 4072 I1C7 high.After about 5 micro-
seconds the wvoltage at the junction of RZ2 and (5 is
sufficient to reset the counter to zero,while the R(C network
R1,C4 ensures that the reset pulse is long enough to
correctly reset the counter.The second input to the OR gate
is used to reset the counter when the sampling interval is
changedsso that the samples are synchronised tc the time at
which the sampling interval is set.

Counter IC4 generates pulses at the four sample intervals

used by the systemsthe interval needed being controlled by
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an output of the 4508 1C11 and the four and gates 1¢10
together with the or gate I(7.A load pulse for the sensor

cards i1s generated by C16/R6/1C5 and has a length of about 5

microseconds., the reset pulse occurs about 30 microseconds
later and has a similar length, being generated by

R&/C12/1CS5.

bal__Sub-address_decoder I(8.

ALl four sub address lines are used by the <clock

cardsthe functions being as follows

SA 0 Chip select and read.
SA 3 Chip select only.
SA 7 Write and chip select.
SA 9 Clock data strobe.

SA 12 Sample interval strobe,



Refer to the manufacturers data sheet,

As stated earliersthe 32768 Hz., <clock for the chip s
provided by the main crystal oscillators,so the other func-

tions of the board are to read data from the clock and to

write data to it,

6,3__Reading_the_clocka

This i1s the more complex of the two functions,in view of
the stringent timing requirements for correct reading The
address data is presented direct to the clock chip via the
ccsmos wWrite bussafter this the read is executed by putting
out sub address 0 to the board.The chip select line goes low
immediately the sub address is written, and stays low until
it is changed.The read line to the chip is supplied with a
pulse about & micro-seconds delayed from the chip select
pulse by about 100 nano-seconds under the control of the two
RC networks R9/C18 and R10/C17.When the read line goes
lowsthe data at the address presented from Ulines 10-13
appears on the low four Llines of the cosmos read bussand the

processor has about 8 micro-seconds 1in which to read the

dataa.



Since there are no limitations on how long may be spent
writing data to the clocks,this may be done simply.,

Data to be written is presented to the Latch IC11  and
latched 1in using sub-address 9.,After the data is latched
insthe address is presented on the write lirnesr,and the data
is wWwritten in by executing SA3,SA7,and finally SA3 which

transfers the data into the clock,

ba.3__Setting_the_sample_interval.

This is done in exactly the same way as data is stored
for writing to the clocksbut with the execution of SA12 to

select the other half of the Llatch.
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Za__DY¥M_and_status_boards

Refer to '"Dataring DVM/status board' drawing.

The dvm/status board provides two functions.On receipt of
the SAD command it will give the voltage of the positive
hattery supplyr,and the SA1 command will give the state of
the eight binary input lines,which are used to indicate the
state of such things as the gas supply pressure on a GO/NO-
G0 basis.Because of limitations on board pins only lines O
to 6 are available for use off the boardsrand of these line 6
is wused to indicate negative supply fails,whilst Lline §

indicates the presence of the DCD signal on the RSZ232 board.

221__DVYM_cirguits

The output of the DVM is an eight bit byte,with a resolution
of 0.1 wvoltss, so that the readings are in the range 0 to
2545 volts.,

The voltage to be measured is applied at pin A40 and
thence through the voltage divider to the negative input of
op—amp IC1.A clock signal of 64 kHz is applied to the (L
input of the counter IC4 whose outputs are fed to the R/Z2R

ladder network comprising R1 to R16.The effect of this



gy

o

network is to feed a ramp voltage to the non-inverting input
of the op—amp ICl1,whose value is directly proportional to
the binary number appearing on the output of the counter

IC4.

When the voltage from the ramp generator just exceeds
the input wvoltage from the dividers,the output from the op-
amp goes highsrand provided the Line on the and gate gate at
the output 1is also highs,a pulse will toad the binary value
from the counter I(4 into the latch IC6,where it may be read
by the éAD command,

The gate on the output of the op-amp is connected to the
cutput of the decoder IC3s,and is necessary to ensure that
the latch cannot be updated whilst the voltage is being read

by the processor.,

Za2__Status_registers

The eight status lines are fed to the resistor pad RP1,and
the tri-state tatch ICS5,which i1s wired to be transparent to
the input signalssso that when decoder IC3 receives the SA1

commandsthe state of the input of the latch can be read by

the processor.
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8a_.RS232_interface_board,

The RS232 interface board converts the signals on the
transmit,sreceive and DCD(data carrier detect) lines from the
bi-potar voltages of the RS232 standardesto the unipolar
voltages for the 8251 USART on the processor board.

In addition,the switch SWl,mounted at the front of the
card,feeds the schmitt trigger through the R{ network to

provide a reset pulse to the microprocessor via pin A26 on

the edge connector,

8:1__Iransmit_buffer,

The /TX Line from the USART on the processor card is applied
via pin A35 to an inverting amplifier,IC3.The ocutput of this
ampltifier,which is not less than +- 3 wvoltssis applied to
the front panel cannon connector pin 3sand also to the modem

wires via pin B38.
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Be2_ _Receive_buffer.

Bi-polar signals with an amplitude of not less than +- 3.5
voltssare applied to resistors R1 and R10 from the cannon
connector pin 2,and the modem via pin B39%,and thence through
resistors R2 and R11 respectively to two inputs of the NOR
gate IC2.The gate protection diodes within the HEF4002 in
conjunction with these series resistors serve to protect the
gates from negative wvoltagessor voltages exceeding S
veltsson the inputs.Thus signals on the receive lines are
inverted and converted to uni-polar 5 wvolt levels to be

applied to the /RX input of the USART.

The ¢circuitry between pins D20 on the <cannon connector/B40
from the modem., functions identically to the RX buffer
except that the schmitt trigger is used to re invert the
polarity of the signal which is applied to pin A41 and
thence to the start up board where it starts up the
processor when the modem receives an incoming call or a

terminal device is plugged into the front panel connector.
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9a__-Sensor_boardsa

Refer to "Dataring sensor board" drawing.

The sensor boards for the system are in two sections on one
board.The first section is specific to the paticular
sensorsand 1s responsible for converting the signal from the
sensor to a freguency roughly in the range 0-4 Khz., which
is then integrated and stored by the second half of the

circuitswhich is common to all boards,.

A signal in the range 0-4Khz. is presented at the <clock
input of the 4040 IC3 and the signal divided down by 8,16,32
or 64 is presented to 4 'and' gates 4081.The other inputs to
the and gates appear at the board edge conn- ector at pins
A31 to A34,0only one of which will be at Llogic 1! dependant
on the integration period selected,thus the number of output
nulses appearing at the output of ‘or! gate IC6 4072+1s
independent of the integration period selected,

The signal from IC6 feeds two counters in series,IC2 &
IC1,This gives a sixteen bit number which i1s presented to
two 8-bit Tri-state latches IC5 and IC4.At the end of the
integration period selected a load pulse appears at pin A27
and the data presented to the latches is stored,Shortly
after the load pulse(about 10 microseconds),the reset pulse
appears at pin A28, and the counters 12 and IC1 are reset

to zero ready for the next integration.
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The stored 16 bit number can now be read by the
microprocessor.,8 bits at a time wvia the COSMOS bus read
tines(A2 to A9).

The latches put their data onto the read lines when the /E
input(pins 3815) is forced low.The processor does this by
first selecting the board with a low Llevel on pin A38
presented to the /OE input of the 2-4 line decoder IC8. The
sub address lines SA0 and SA1 at pins A18 and A19 will now
read out the latches ICS and IC6 at sub-address °*0° and '"1°

respectivelysthese being the least and most significant data

bytes.

The 2716 EPROM,I(7,stores the calibration coefficients for
the individual sensor.0Only address lines A0 to A7 are
usedsthese being connected to the cosmos bus ‘'write! Lines
on pins A10 to A17.Addresses A8 to A10 are tied to grounds,so
that a total of 256 bytes is readable on the eprom.

It is selected by sub-address '3' on I(C8,and when the
switched S volt power supply is applied via pin A36,the data

can be read on the cosmos read bus.
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9.1__Ihe_Digiguartz_interface_board,

Refer to "Digiquatz Interface'" drawing.

The digiquartz pressure sensor gives a frequency output in
the ~range about 36-40 Khzs,and since this is too high to be
read by the sensor c¢circuitesit must first be reduced.,One
solution would be to divide the input frequency by tens,but
this would also reduce the resolution available.The solution
adopted in the final design is to subtract a constant

frequency from that input.

The sensor 1s powered from the +12 volt rail wvia a 50maA
fuse and pin B42, The input frequency appears at pin
A4tl,and passes through R2 to be presented to the clock input
of the 4040 IC10,and at the input to the gate comprising
IC12C and IC12A.A low level at the anode of diode D6 pre-
vents the signal passing through the gate and appearing at

the output of IC12A,whilst a high level allows the signal to

PassS.

A 5 micro-second pulse appears on pin A29 at half second
intervals and this 1is used to reset the two 4040 counters
IC10 and IC11,as well as to force a low Level on the output
of the flip—-flop <comprising IC12F and [C128B.Thus when the
pulse appears the signal from the sensor cannot pass through

the gate.When the outputs from 01,02 & 06 of the 4040 I1C11
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atl go highsa pulse is appliedrvia 112D and 1(C12E,to the
flip-flop ®set' inputsand the sensor signal can pass through
to the counters in the rest of the board wuntil the next

half-second pulse appears.

The effect of all this 1is to reduce the input freguency of

the Digiquartz by 35840 Hz,whilst leaving the resolution

unchanged.

242__The _Qtt_sensor_interfaces

Refer to the "0tt Interface” drawinge.

The O0tt float gauge is attatched to a orecision multi-turn
potentiometer with a vresistance of 5 K-ohmsesand it 1is
neccessary to convert this to a frequency.On the prsent
sensor board this is done by a 9400CT voltage-to- frequency

convertor and a precision voltage reference,

Band gap diode D1 is fed via resistor R10 from the +5 volt
rail of the Cecsmos data buss,and provides a voltage reference
of about 1.2 voltssthis is amplified by op=-amp 112 and
feedback network R8/R9 to provide about 2.5 volts nominal
supply to the potentiometer high end via pin B42.The output
from the potswhich is proportional to the tidal eleva-
tionsappears at pin A4Z2 and is presented to the amplifier

cemprising IC11,Ré6 R7 and VR2.The amplifier is set to have a



gain of less than twosrand the trimmer VRZ2 should be set to
give an output voltage at pin 6 of IC11 of 4.8 volts (+-
.0S5) when the pot is at its highest elevation,This check can
be <carried out without the pot in place by joining pins A42

and B42 together,

The voltage resulting from the amplifier and pot. is
presented to the input of the V-F convertor IC10.The output
frequency of this chip is determined by several of the pas~—
sive components connected to itsthe only none-critical
component being R2s,which is just a load for the final
frequency divider stage inside the chip.The trimmer VR1 sets
the output frequency of the oscillator and should be set to
give a frequency of about 10 Hz. at pin 10 of IC10 with the
pot at the lowest elevation.Again this test can be carried
out without the pot by shorting pin A42 to the 0 volt rail

on the board,
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APPENDIX 1

Microprocessor _Busa

+5 volts
D7
D6
DS
D4
D3
D2
D1
DO
AQ
Al
A2
A3
A4
AS
A6
A7
A8
A9
A1D
A1
A2
nc
/WT
/RD
reset in
/RS out

pol. key
Page 1
Page 2

ground 0 volts.

Page 1-1

17 Mar,

1986
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2-9
10-17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
33
34
35
36

APPENDIX 2

Cosmos_Data _bus.

+5 volts continuous
Read lines (into 8085)
Write lLines

Sub~-Address O

SA1

SAZ

SA3

+12 volts unsmoothed

1 second interval pulse
clock load pulse

clock reset pulse

0.5 second pulse

-12 volts

Interval select 1.875 min,
IS 2.75 min.,

IS 7.5 min,

IS 15.0 min,

Enable line

Switched +5 volts.,

Page 2-1

17 Mar,

1986
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APPENDIX 3

Sgftware_Listinga

Dataring software assembler
2085 cross assembler,

Page 3-1

listingesproduced using

RIP/I85X

17 Mar, 1286
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CDCNDOCDO(DOCDOCDO(DDCDO(DOCDd-““-*HCDOCDOCDOCDOCDDCDOCDOCDO(DQCJ«-A@-aa.ag-aa_aa.ad

19/Mar/86

0000
0002
0004
0006
0008
000A
000¢c
000E
0010
0013
0016
0018
DO1A
0018
0010
001F
0022
0024
0026

0027
002A
002c¢
002E
0030
0032
0035
0038
003A
003D
DO3F
0041
0044
0046
0049
004C
004E
0051
0054

390
D313
JECF
D3ED
3E25
D3ED
3EFF
D312
31FA3C
€32700
3E2F
D312
76
DBED
E602
CA1BOO
DBEC
E67F
9

Cb3CO1
3E20
D312
DB10
EGTF
CA1600
322540
E601
CA9200
321
D312
cb1B0OO
FEOD
€24100
¢b1B800
FEOD
24100
3AA03E
CD2FO0O7

09:09 rip

‘ VERSION 1 OF DATARING
TITLE 'Dataring vZ2.4"

.
’

SIS: EQU 4025H
EXCF: EQU 3EAQOh
CTRL: EQU 13H
PA: EQU 10H
PB: EQU 11H
PC: EQU 12H
uc: EQU OEDH
Ub: EQU OECH
STACKT: EQU 3CFAH
PWUP: MVI A,90H
OUT CTRL
MVl A,OCFH
ouUT UcC
MVI A,25H
ouT UcC
MVl A,0ffh
OuUT PC
LXI SP,STACKT
JMP RIS
PWDN: MVI A,2FH M
ouT PC
HLT
CIl: IN UC =~ GET
ANI 02
JZ Cl
IN UD
ANI 7FH
RET

FIND OUT WHAT WOKE TH

W e %s N N,

RIS: CALL DLY1
MVI A,20H

Pataring software v2.4

SOTWARE

+SET PIO PORT
+AND USART

/SET FOR ASYNCH

op

TURN OFF THE PROCESSOR

A CHAR FROM THE USART
sRETURN IN THE ACCUMULATOR

+GET RID OF THE PARITY BIT

E PROCESSOR UP

+GIVE THINGS A CHANCE TO SETTLE

ouT PC
IN PA
ANI 1FH
Jz PWDN S0 GO BACK TO SLEEP
STA SIS /SAVE WAKE UP CODE
ANI O1H #IS IT THE RS232 INTERFACE?
Ji RIS2
MVI  A,21H +RESET THE FLAG
ouUT PC
RIS1T: CALL CI /+COMMS SEGMENT
CPI ODH sWAIT FOR TWO CARRIAGE RETURNS
JNZ RIS1
CALL CI
CPI ODH
JNZ RIS
LDA EXCF
CALL APRT

Page
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19/Mar/86 09:09

OOODODOOOOOOOOOC)OOOOOOOOOQOOOOODODODOOOOOOOOOOOODOOOOOOO

0057
06059

0070
0072

0073
0087
008A
0o08¢
008F
0092
0095
0097
009a
009¢c¢
009€
00A1
00A4
00A6
00A9
00AsB
00AD
0080
0083
0oBS
00B8
casa
00B¢C
00BF
00c?2
00cC4
00c7
00co9
0ocB8
00CE
0001
00Dp4
00D6
0009
00bcC

00ES
00E7?
00€Q
00EC
OO0EE
00F1
00F4
00F7
OCFA

0AOD
4249445354
LFLE204441
S44152494E
4720207620
322E34
0AOD
L269647374
6F6E207465
7374207365
7420202020
04

cDD100
FEFF
CA2700
cp0008
3A2540
E602
CAA100
3E22

D312
cp000C
3A2540
E604
CABQOOO
3€23

D312
CDEGOD
3A2540
E608
CABFOO
3E24

D312
CDCEQD
3A2540
€610
CACEOOQ
3€E25

D312
CD4EQE
32700
cb9101
1603
c09101
CD2FQO7
5041535357
LF52443F
0AOD

2A04
CD4301
FEOD
CAF700
09101
C3E900
21¢03D

D5

rip Dataring software v2.4

bW ODOAH
DB 'BIDSTON DATARING v 2.4°

dw 0d0ah
db 'Bidston test set

DB O4H
CALL PSWD
CPI OFFH
Jz RIS

PMT: CALL PMPT
RIS2: LDA SIS

ANI  02H
Jz RIS3
MVl A,22H
ouT PC
CALL LGSC
RIS3: LDA SIS
ANI 04H
Jz RIS4
MVI A,23H
cutT PC
CALL DPIR
RIS4: LDA SIS
ANI 08H
JZ RISS
MVI A,24H
outT PC
CALL DPR
RISS5: LDA SIS
ANI  10H
Jz RIS6
MVI A,25h
outT PC
CALL LGVS

RIS6: JMP RIS
PSWD: CALL CRLF
MVvI D0,03H
PSW1: CALL CRLF
CALL APRT
DB 'PASSWORD?'

DW ODOAH

DW 042AH
PSW2: CALL BIL

CPI ODH

Jz psw3

call crlf

jmp psw?
PSW3: LXI H,3DCOH

PUSH D

Page 2
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19/Mar /86

DDOOOOODOODOOOOOOOOOOODOOOOOOOODODOOODDOOOOOOOOOOOOOOOOO

00fB
00FE
OOFF
0101
0104
0105
0108
0109
010A
0100
0110
0113
0114
0116
0119
011A
0110
011€
011F
0122
0123
0124
0127
0129
012A
012¢c
D12¢F
0130
0131
0132
0134
0136
0138
013A
013c¢
013E
013F
D142
0143
0145
0147
0149
0148
014E
0150
0152
0154
0157
0159
0158
01SE
0160
0162
D164
0167
0169

113201
1A
FEO4
CAZ2FO1
BE
c20001
23

13
C3FEOD
21C¢03D
113601
1A
FED4
CA2ADT
BE
C2A701
23

13
€31301
D1

15
€2b600
3EFF
€9
3e01
32A03E
D1

AF

c9
0000
0000
0000
0000
0000
3EQF
3D
C23E01
c9
3E28
D312
3E20
D312
21€03D
DB10O
E680
FE8O
CCOEOD
DBED
E602
CA4LEDT
DBEC
E6TF
FE7F
€27601
3ECO
BD

09:09

rip

PSWé:

PWWR:

PSWS:

PWR1:

XCOK:

PWOK:

PSWM:

PSXC:

DLYT:
DL1:

BIL:

BIL1:
BILZ2:

LXI
LDAX
CPI
JZ
cMP
JNZ
INX
INX
JMP
LXI
LXI
LDAX
CPI
Jz
cmp
JNZ
INX
INX
JMP
POP
DCR
JNZ
MVI
RET
MVI
STA
POP
XRA
RET
DW
DW
DW
DW
DW
MVI
DCR
JNZ
RET
MVI
ouT
MV 1
ouT
LXI
IN
ANI
CPI
cz
IN
ANI
Jz
IN
ANI
CPI
JNZ
MVI
cMP

DsPSUWM
D

04H

PWOK

M

PWWR

H

D

PSW&
H,3DCOH

D,PSXC
D

04H

XCOK

M

hight

H

D

PSWS
D

D

PSW1

A,OFFH

A,01
EXCF
D
A

OH ;
OH
OH

OH

CH
A,OFH
A

DL

A,28H
PC
A,20H
PC

Hs3DCOH

PA

80H
80H
CKS(C
uc
02H
BILZ
upb
7FH
7FH
BIL3
A,O0COH
L

Page

Dataring software v2.4

insert the right passwords here,

3



e

-

/
g

S

S

e

19/Mar/86

ODOOODOOOODODOOOCJOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

016A
0160
016F
0172
0173
0176
0177
0178
0178
0170
017€E
0180
0183
0186
0188
0188
018¢€
0191
0193
0196
0198
0198
019¢
019€E
01A0
D1A3
01A4
01A6
01A7
D1AA
01AD
01AE
0180
0183
01B4
0187
0188
0189
018C
018F

01c0
0107
01DA
0108
01DE
010F
D1E2
G1ES
01€E8
01€9
O1EA
01€ec¢

09:09

CA4EDT
0E2A
c09C01
20
C34E01
77

2C
CA8601
FEOD
c8
FETB
CA8601
C34E01
0E21
(b9C01
€D9101
34801
OEOA
cp9cCco1
0e0D
cp9CcO
c9
DBED
E601
CA9COT
79
D3EC
€9
21¢03D
110002
1A
FEO4
CABCO1
BE
€22201
23

13
C3ADO1
CD2FO7
4C61737420
7265636F72
6465642068
6569676874
2D2020
04
3A1140
67
3A1240
6F
CDE8D1
CDFCOS
€31600
D5

ES
16FF
15

rip

BIL3:

EROR:

Co:

hight:

JZ BILZ2
MVI C,2AH
CALL CO
DCR L

JMP BIL?
MOV M,A
INR L

JZ EROR
CPI ODH
RZ

CPI 18H
JZ EROR
JMP BILZ2
MVI Cr,21H
CALL CO
CALL CRLF
JMP BIL1
MVI C,0AH
CALL CO
MVI C,0DH
CALL CO
RET

IN uc

ANI 01H
Jz co
MoV A,C
ouTt ub
RET

Lx1 h,3dcOh

LXI D,psht

h1: Lldax d

cpi 04

jz hé

cmp m
jnz  puwrl
inx h
inx d
jmp  h1

héz call aprt

db ‘'Last recorded height-

bakup:

bak1:

db 0é4h
lda ptr1
mov h,a
tda ptr?2
mov Ll,a
call bakup
call tasc
jmp pwdn
push d
push h

mvi d,0ffh
der d

Page

Dataring software v2.4
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

19/Mar /86 09:09 rip
O01ED CAD902 jz nobak
01F0 2B dex  h
01F1 7F mov a.m
O1F2 FEA3 ¢pi Da3h
01F4 C2ECO1 jnz bak1
01F7 23 inx h
01F8 23 inx h
01f9 23 inx h
0iFA 23 inx h
01FB 7E mov a.m
D1FC FEF2 cpi O0f2h
O1FE 2B dex h
01FF 2B dcx h
0200 28 dex h
0201 28 decx  h
0202 C2ECO1 jnz bak1
0205 p1 pop d
0206 D1 pop d
0207 B7 ora a
0208 (9 ret
0209 E1 nobak: pop h
020A D1 pop d
0208 37 stc
p020C ¢9 ret
020D 4845 psht: dw 4548h
020F 49474854 db "IGHT®
0210 0«4 db 04
ptrl: equ 4011h
ptr2: equ 4012h
memt 3 equ 80h

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
ol
0

0

0

0

0

0

TR segment of software,Sends back data

when entered from command

Dataring software v2.4

in various formats

; originally assembled from 0400h,

interprete

rrit issues a '>' prompt

character and waits for a number to select an option.Any

0400
0402
0405
0408
040A
040C

OE3E
c01709
CDOEOD
DBED
E602
CAGS504

; non=-
equ
equ
equ

esc:
sp:
cr:
PSV1:
Psve:
PSV3:
PSVé4:
STRBOT:
SCARD:
bnfl:
strtop:
ORG 1
TR

TR1

numeric input s
1bh
20h
Odh
4013H
4014H
EQU 400EH
EQU 400FH
EQU 41H
EQU 03H
equ 4015h
equ 60h
024
MV I

EQU
EQu

C,3EH
CALL ¢cO ¢ S
¢ CALL CKSC
IN uc
ANI 02H
Ji TR1 ’

Page

illegal,

END A PROMPT TO USART
LOOK FOR FLAG FROM SENSORS

WAIT FOR CHAR FROM USART

5
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=

gl

it

g

g

v

ub
7FH
31H
TRL1
32H
TRLZ
33H
TRL3
34H
TRL4
35H
TRLS
30H
PMPT

.
’

.
’

Cr,21H

c0 »
TR
PSv1

.
’

.
’

Dataring software v2.4

STRIP OFF PARITY
CHECK INPUT AND GO TO LABEL

;s GO BACK TO COMMAND IF 'O°*

ILLEGAL CHAR,SO OUTPUT *1#°
TRY AGAIN
SEND BACK DATA IN ASCII

s PUT ADDRESS TO START TRANSMISSION IN HL PAIR

pPSV2
LsA
TASC
TR
PTR1
HsA
PTRZ
L,A
FMDN
TR21
€,21
cO
TR
TASC
TR

PSV1
HsA
PSV2
LsA
TBIN
TR

.
[ 4

.
’

H

.
L4

GOTO ASCII TRANSMIT SEGMENT

SEND BACK DATA FROM MIDNIGHT
PUT CURRENT DATA POINTER INTO HL

NOW GET MIDNIGHT ADDR., INTO HL
ACC., SET TO ZERO IF NOT SUCCESFUL

SEND BACK DATA IN PSUEDO BINARY

SET TRANSMIT POINTER FROM CHAR SENT TO

19/Mar/86 09:09 rip

0 040F DBEC IN

0 0411 E67F ANI

0 0413 FE31 CPI

0 0415 CA3904 JZ

0 0418 FE32 CPI

0 041A CA4704 JZ

0 047D FE33 CPI

0 O41F CA6304 J

0 0422 FE34 CP1

D 0424 CA7104 J2

0 0427 FE3S cP1

0 0429 CA8004 Jz

0 D042C FE3O CPI

0 042€ CA0QOS8 J2

0 0431 OCE21 MVI

0 0433 cD1709 CALL
0 0436 30004 JMP

0 0439 3A1340 TRL1: LDA

0 043C 67

MoV HsA

0 043D 3A1440 LDA

0 0440 6F Mov

0 0441 CDFCOS CALL
0 0444 (30004 JMP

0 0447 341140 TRL2: LDA

0 0Q&44A 67 MOV
0 044B 3A1240 LDA

0 0Q&44E 6F MOV

0 044F CDC6OS CALL
0 0452 (25D04 JNZ

0 0455 Q€21 Mv1I

0 0457 ¢D1709 CALL
0 045A C30004 JMP

0 045D CDFCOS TR21: CALL

0 0460 30004 JMP

1 ;

1 ;

0 0463 3A1340 TRL3: LDA

0 Q0466 67 MoV

0 0467 3A1440 LDA

0 O046A 6F MOV
0 046B (D4BOS cAaLL
0 046E C30004 JMP

1 sL

1 ;

0 0471 CDOEOD

TRL4: CALL CKSC

0 0474 DBED IN

D 0476 E602 ANI

0 0478 CA7104 JZ

0 047B DBEC IN

0 047D C3BAQ7 jmp

1 ;

1 ;

0 0480 CD2FO7 TRLS: CALL

0 04683 464C414753 DB "FLAG

uc
02H
TRL4
ub
ltr

APRT
S!

H USART

Page 6
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19/Mar /86 09:09 rip Dataring software v2.4

0 0488 0AOD DW ODOAH

0 0489 04 DB 04H

0 048B 211040 LXI H,4010H

0 048E 1610 MVI D,10H

0 0490 7E TRS1: MOV A,M

0 0491 €D4107 CALL PRAC

0 0494 CD2907 CALL SPCE ’ SEND OUT FLAG DATA
0D 0497 23 INX H

0 0498 15 DCR D

0 0499 29004 JNZ TRS1

0 049C €¢DOCO9 CALL crlf2 ¢ RET AT END OF LINE OF 16 FLAGS
0 049F 1610 MVI D,10H ¢ RESET D FOR NEXT LINE
] 04A1 7E TR52: MOV A,M

0 04A2 CD&107 CALL PRAC

0 04AS CD2907 CALL SPCE

0 04a8 23 INX H

0 04A9 15 DCR D

0 O04AA C2A104 JNZ TRS?2

0 04AD CDOCO9 CALL crif?2

0 0480 c0p0OCO9 CALL crlf?2

0 04B3 CD2FO07 CALL APRT

0 04B6 5354415455 DB *STATUS ¢

0 532020

0 04B7 04 DB D4H

0 Q4BF 3E31

MVI A,31h H PUT IN THE ADDR. OF THE STATUS CARD CH1

0 04C1 D312 ouUT PC

0 04C3 DpB1O IN PA

0 04CS €D3205 CALL PBIN H PRINT THE STATUS WORD IN BINARY,
0 04C8 cDOCO9 CALL crlf2

0 04cCB CcDOCO9 CALL crlf2

0 Q4CE CD2FO7 CALL APRT

0 04D1 4241545445 DB "BATTERY VOQOLTS= °?

0 525920564F

0 4C54533D020

0 0402 04 DB 04H

0 04E1 3E30 MVI A,30h H READ THE DVM

0 04€3 D312 OUT PC

0 04ES DB1O IN PA

0 04E7 D601 SuUl 01

0 04E9 CDF204 CALL PRAD ¢+ PRINT THE VOLTAGE
0 O04EC CDOCO9 CALL crlf2

0 O4EeF (30004 JMP TR

1 H

1 ’

0 04F2 FECS8 PRAD: CPI OC8H 7 PRINT THE ACCUMULATOR IN DECIMAL
0 O04F4 DAD10S JC PRD1

0 04F7 D6C8 SUI 0C8H

0 O04F9 DE32 MVI C,32H

0 04FB CD2COS CALL COS

0 O4FE C30DOS JMP PRDZ2

0 0501 FE64 PRD1: CPI 64H ; NUMBER LESS THAN 200
0 0503 DACDOS JC PRDZ2 ; LESS THAN 100

0 0506 D664 SUI 64H

0 0508 0E31 MVI C,31H

0 050A CD2COS CALL COS

Page 7



L

ko

S

L 4

g

g

-

A

Dataring software v2.4

19/Mar/86 09:09 rip
0 0500 0E30 PRD2: MVI C,30H

0 050F FEDA PRD3: CPI OaH

0 0511 D21A0S JNC PRD4 ; LESS THAN 9

0 0514 ¢b2¢O0S CALL COS

0 0517 €32005 JMP  PRDS

0 O051A D6OA PRD4: SUI OAH

0 051C OC INR ¢

0 0510 C30F0S

JMP  PRD3 ; KEEP SUBTRACTING 10 UNTIL LESS THAN 10

0 0520 DE2E PRDS: MVI C,2EH

0 0522 €b2¢0S CALL COS  SEND A DECIMAL POINT
0 0525 €630 ADI  30H

0 0527 4F MOV C,A

0 0528 ¢cp1709 CALL ¢O

0 0528 €9 RET

0 052cC FS COS: PUSH PSW ; SAVE ACC.

0 052D cb1709 CALL ¢O

0 0530 F1 POP PSW

0 0531 €9 RET

0 0532 1609 PBIN: MVI D,O9H

0 0534 15 PBN1: DCR D ; SEND OUT ACC. IN BINARY
0 0535 c8 RZ lets try this

0 0536 B7 ORA A

0 0537 17 RAL

0 0538 DA430S JC  PBN2

0 0538 0E30 MVI  C,30H

0 053D ¢b2COS CALL COS

0 0540 C33405 JMP  PBN1

0 0543 0E31 PBN2: MVI C,31H

0 0545 €D2COS CALL COS

0 0548 €33405 JMP  PBN1

1 ;

1 ;

0 0S4B 16FF TBIN: MVI D,OFFH

0 054D 7¢C

MOV A,H :  BINARY TRANSMIT,SET D COUNTER FOR 256 CHAR

0 OS4E 320E40 STA PSV3 ;  TRANSMIT LIMIT

0 0551 7D MOV AL

0 0552 320F40

STA PSV4 ;  SAVE ADDRESS FOR REPEAT IF BAD TRANSMISSION

0 0555 3E00 MVI A,00

0 0557 321540 STA BNFL :  WHAT IS THIS FOR?
0 055A 7€ TBN1: MOV A,M 7 GET A CHAR FROM STORE
0 0558 FEOE CPI OEH  END OF STORE MARKER
0 055D 28905 JNZ  TBN2

0 0560 06507

CALL INXP ; BUMP THE POINTER ON THE CIRCULAR STORE

0 0563 7€ MOV  A,M

0 0564 FEOE CPI OEH

0 0566 28505

JNZ CON1 ; TO DECREASE THE POINTER TO THE RIGHT PLACE AGAIN
0 0569 (06507 CALL INXP

0 056C 7E MOV ALM

0 056D FEOE CPI  OEH

0 0S56F €28205 IJNZ CON2

0 0572 CDGEQ7? CALL DCXP

Page 8
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0575 CD6EQ7Y CALL DCXP ;
0578 FS PUSH PSW
0579 3£01 MVI A,01H
0578 321540 STA BNFL
0S7E F1 POP PSW
057F €39305 JMP  TB2 3
0S82 CD6ED? CONZ2: CALL DCXP
0585 CD6ED? CON1: CALL DCXP H
0588 7€ MOV  ALM
0589 cD4107 TBNZ2: CALL PRAC ’
0S8C €CD6507 CALL INXP
0S8F 15 DCR D ’
0590 c25A05 JNZ TBN1
0593 ES TB2: PUSH H
0594 CDOEOD CALL CKSC /
0597 E1 POP H
0598 OE3F MVI Cr3FH
059A €Db1709 CALL
059b ¢DC307 CALL ci2
05A0 fFEQD CPI ODH H
O05A2 CAB505 JZ TBN3
05AS FE1B CPI 18H ;
O0SA7 CACDOS JZ TBNG
05AA 3A1540

BNFL / ANYTHING ELSE,CHECK IF END
0SAD FEO1 CP1 01H
OSAF CACOOS JZ TBN&
05B2 (34B0S JMP TBIN
05BS5 3A0E4OQ TB8N3: LDA PSV3
0588 67 MOV  H,A
0589 3A0F40 LDA PSV4
058C 6F MOV L,A
058D €34B0S JMP TBIN
05C0 0e04 TBN&4: MVI C,04H 2
05¢c2 €D1709 CALL cO
05¢5 ¢9 RET
05C6 110050
Ne LXI D, s SET UPPER LIMIT
05¢9 18 FMD1: DCX D
05CA 3€E00 Mvl A,L,0O0
0SCC BA CMP D
05¢Co0 €8 R2Z
OS5CE CD6EQ7 CALL DCXP
05D1 3EB3 MVI A,0B3H
0503 BE CMP
0504 €2C905 JNZ FMD1
0sSp7 ES PUSH H
0508 CD6507 CALL INXP
0508 CD65S07 CALL INXP
OSDE CD65SO7 CALL INXP
0SE1 3EA3 MVI A,0A3H
0S5€3 BE CMP M
0564 CAEBOS JZ FMDZ2
05€E7 E1 POP H
DSE8 €3C905 JMP FMD1 »
0SEB CD6ED? FMD2: CALL DCXP

ODOOOOOOOOOOODOOOO‘HDOOODOOOOOOOF‘

Dataring software v2.,4

SET THE POINTER TO THE END AGAIN

SET BNFL TO SHOW END OF STORE SENT
RESET POINTER

SEND THE CHAR

ENOUGH SENT?

; SAVE THE POINTER

ANY SENSORS?

c0 7 SEND A'?',

IS CR?
If SO,REPEAT THE LAST BLOCK,

ESCAPE?
GIVE UP TRANSMISSON

OF DATAL,IF NOT,CONTINUE

SEND OUT EOF,THEN RETURN,

ON CHARS TO CHECK

M o; LOOK FOR SEQUENCE *B3 xx xx xx A3'

Page

TO SHOW START OF DATE FIELD

NO SUCCESS,SO TRY AGAIN
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AS2:

RCH:

Dataring software vZ2.4

RESET THE DATA POINTER

CORRECT THE STACK POINTER

ROUTINE TO SEND BACK DATA IN ASCII

THIS LOOKS FOR ESCAPE,+ OR-
AND REACTS ACCORDINGLY

ESC
GO0 BACK TO TR

I

F PLUS,UP THE POINTER

DECIDE WHAT TO DO
EOF

.
’

-
I 4

°
’

EOL

DATE

VISIT

SENSORS

-
r

TIME

HEIGHT

DATUM

SEGMENT TO CORRECT ERRORS IF NOT A RECOGNIZED CODE

LIMIT THE NO, OF TRIES
A MAJOR ERROR

ERROR RECOVERED

RESET THE POINTER

19/Mar/86 09:09 rip

Q0SEE CD6ED? CALL DCXP
0S5F1 CD6EQD7 CALL DCXP
0S5F4 €601 ADI 01
0SfFé6 33 INX SP
0OSF7 33 INX SP ;
05F8 €9 RET
OSF9 CD6ES5S07 TAS1: CALL INXP ;
OSFC DBED TASC: 1IN uc ;
OSFE £602 ANI 02 ’
0600 CA1406 JZ TASZ2
0603 DBEC IN ub
0605 E6T7F ANI 7FH
0607 FE1B CPI 1BH
0609 C8 R2Z ;
060A FEZ2B CP1l Z2BH
D60C €CCA207 (W IXeT M
060F FEZ2D CPI 2DH
D611 CCAEQD? c DXPT
0614 7E

MOV A,M ; LOOK AT THE DATA AND
0615 FEDE CP1 OEH H
0617 C8 RZ
0618 FEOF CPI OFH ;
061A CA7306 J2Z CRL1
061D FEB3 CP1 0B3H ;
061F CA7906 Jz 83
0622 FEC3 CPI 0C3H ;
0624 CA9EQ6 Jz 3
0627 FEAZ2 CP1 O0A2H »
D629 CAB6OS J2 A2
D62C FEAD cPl O0A3H H
062E CAEQ06 JZ A3
0631 FEF2 CPI OF2H H
D633 CAEFO6 JZ F2
0636 FED3 cPI 0D3H
0638 CA8307 JZ D3
063B 16FF

MVI D,OFFH ;
063D 15 ERC1: DCR D
063E CA6ADS JZ MJER
0641 €D6507 CALL INXP
0644 3EF2 MVI A,O0FfF2H
0646 BE

M ; LOOK FOR TWO OCCURENCES OF F2 xx xx OF

0647 €23006 JNZ ERC1
D64A CDE50O7 CALL INXP
064D CD6507 CALL INXP
0650 CD6507 CALL INXP
0653 3EOF MVI A,OFH
0655 BE tMp M
D656 CA6406 JZ EROK
0659 CD6ED7 CALL DCXP
D65¢ CD6EQDY CALL DCXP
065F 3EF2 MV I A,OF2H
0661 (33006 JMP  ERC1
0664 Cb6507

OO0 O0O0O0O0O0OO0MOLODLUOMOVLULDOOOOODODOLDLOODLOLUOD-HODODODDLDOODOLDUUOOLDODOLOOOO

Page
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CALL INXP + WRAP THINGS UP AND GO BACK TO INTERPRET THE LINE
0667 C3FCOS JMP TASC
066A DEZ21 MJER: MVI C,21H ¢/ LET THEM KNOW YOU CAN®*T RECOVER
066C CD1709 CALL ¢O
066F CDOCOY9 CALL crif2
0672 €9 RET
0673 CDOCO9 CRLT: CALL crlf?2
0676 C3F90S5
TAS1H ; RESET THE CARRIAGE \OO1TAND THEN BACK TO PROG
0679 CbOCO9% B3: CALL crilf?2 +» PRINT THE DATE
067C ES PUSH H + PRESERVE THE DATA POINTER
067D CD2FQ7 CALL APRT '
0680 4441544520 DB 'DATE !
0681 04 b8 O4H
0686 E1 POP H
0687 CD6507 CALL INXP
068A 7E MoV AsM
0688 CD&107 CALL PRAC
068F CD6507 CALL INXP
0691 €D2907 CALL SPCE
0694 7E MOV  A,M
0695 cD&4107 CALL PRAC
0698 ¢pOCOQ CALL crif2
069B C3F90S JMP TASH
069E cp0OCO9 €C3: CALL crif2
06A1 ES PUSH H
D6A2 CD2FQ7 CALL APRT
06AS 444154554D DB 'DATUM *
20
06A6 04 DB  O&4H
06AC E1T POP H
06AaD CDO307 CALL TPRT
0680 cDOCO9 CALL crtf2
06B3 (C3F905 JMP TAS1T
0686 CDOCO9 A2: CALL c¢crlf2
06B9 ES PUSH H
06BA CD2FQ7 CALL APRT
068D S53454ES534F DB *SENSORS *
525320
D6BE 04 DB D4H
06C6 E1 POP H
06C7 CDb6507 A21: CALL INXP
06CcA 7E MOV A,M
06CB CDb4107 CALL PRAC
06CE CD65Q7 CALL INXP
0601 7E MOV AsM
06b2 €D4107 CALL PRAC
0605 (CD6507 CALL INXP
0608 0EZ20 MVI C,20H
06pA CD1709 CALL ¢O
06bD 7E MOV A,M
06DFE FEAZ CP1 OAZH
06ED CAC706 JZ A21
D6E3 CDOCO9 CALL crtf2
D6E6 C3FCOS JMP TASC
06E9 (D0307 A3: CALL TPRT + PRINT THE TIME

E
0
0
0
0
0
0
0
J
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Page 11
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0 06EC C3F905 JMP  TAS1
0 O06EF (D6507 F2: CALL INXP  PRINT THE HEIGHT FROM A SENSOR
! 0 06F2 56 MOV D,M
0 06F3 CD6507 CALL INXP
0 06F6 SE MOV E,M ; PUT THE READING IN DE PAIR
0 O06F7 ES PUSH H
0 O06F8 EB XCHG
0 06F9 CDBSOA CALL SPRT 7 GO PRINT THE SIGNED HEIGHT
3 0 O06FC E1 POP H
0 06FD CD2907 CALL SPCE
0 0700 C3F90S JMP  TAS1
3 0 0703 06507 TPRT: CALL INXP ; PRINT THE TIME
0 0706 7E MOV  A,M
0 0707 CDp4107 CALL PRAC
3 0 O070A OE3A MVI C,':?
0 070C ¢Db1709 CALL ¢O
0 O070F CDb6507 CALL INXP
) 0 0712 7€ MOV A,M
0 0713 cp4107 CALL PRAC
0 0716 DE3A MVI Co*z!
0 0718 CD1709 CALL ¢O
0 0718 (D6507 CALL INXP
0 O071€ 7€ MOV AsM
y 0 071F CD4107 CALL PRAC
0 0722 €b2907 CALL SPCE
, 0 0725 (02907 CALL SPCE
0 0728 ¢9 RET
0 0729 0E20 SPCE: MVI C,* '  PRINT A SPACE
0 0728 (D1709 CALL ¢O
3 0 072E €9 RET
‘ 0 O072F E3 APRT: XTHL : PRINT AN ASCII STRING FROM THE PROG
0 0730 4€
) SAPT: MOV C,M ;STARTING AT THE RETURN ADDR. ON THE STACK
0 0731 3E04 MVI A,O4H ; THIS EOF DENOTES THE END OF STRING
0 0733 BY cMP €
3 0 0734 CA3EQ7 JI RAPT ; WRAP-UP ROUTINE
0 0737 Cb1709 CALL cO
0 073A 23 INX H
) 0 0738 €33007 JMP SAPT
0 O073E 23
RAPT: INX H ; RESTORE THE STACK TOP FOR CORRECT RETURN
3 0 073F E3 XTHL
0 0740 9 RET
0 0741 F5 PRAC: PUSH PSW  PRINT THE ACC, AS TWO ASCII BYTES
3 0 0742 OF RRC
0 0743 OF RRC ; FIRST GET THE HIGH NIBBLE
0 0744 OF RRC
) 0 0745 OF RRC
0 0746 E6OF ANI OFH GET RID OF THE REMNANTS
0 0748 CDb5207 CALL PUTH ; SEND AS ASCII
0 0748 F1 POP PSW
0 074C E6OF ANI OFH ; NOW THE LOW NIBBLE
0 074E CD5207 CALL PUTH
0 0751 €9 RET
0 0752 FEOA PUTH: CPI OAH  LESS THAN 107
0 0754 FASEQ? JM  PUTD
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0757
0759
075A
075D
07SE
0760
0761
0764
0765
0766
0768
0769
076A
0760
Q76¢€
D76F
0771
0772
0773
0776
grvv
0779
0778
077E
0780
0782
0783
0786
0787
073A

0788
0792
0793
0796
0799
079¢cC
079F
07A2
07A4
07A5
07A8
07A9
07AA
D7AB
07AE
0780
0781
0784
0785
0786
o787
07BA
0788
078D
07¢0

€637
4LF
€D1709
€9
€630
4F
cb1709
c9

23
3E80
BC

co
210041
c9

2B
3E4O
BC

co
21FF7F
€9
DBED
E602
CA7707
DBEC
E6TF
c9
cp0cCo9
ES
(D2FO7
L44154554D
2020
04

E1
cb0307
cp0307
co0307
cboco9
C3F905
3EFF
FS
cD6507
F1

3D

€8
C3A407
3EFF
FS
CD6EDY
F1

3D

c8
c38007
67
2EOQO
(04805
30004

09:09

rip
ADI 37H
MOV Cr,A
CALL ¢O
RET
PUTD: ADI 30H H
MOV CrA
CALL ¢O
RET
INXP: INX H ;
MvI A,80h
cCMP H ’
RNZ
LXI Hs 41
RET
DCXP: DCX H s D
MVI A,4QOH
CMP H ’
RNZ
LXI Hr 7f
RET
ci3: IN uc s G
ANI 02H
Jz cil3
IN upb H
ANIT TFH
RET ’
D3: CALL crlf2 2
PUSH H
CALL APRT
bB 'DATUM !
DB O4H
POP H
CALL TPRT
CALL TPRT
CALL TPRT
CALL crlf?
JMP TAS
IXPT: MVI A,OFFH
IXP1: PUSH PSW
CALL INXP
POP PSW
DCR A
RZ
JMP 1IXxP1
DXPT: MVI A,OFFH
DXP1: PUSH PSWHW
CALL DCXP
POP PSW
DCR A
RZ sand a
JMP DXP1
Ltr: mov hsa
mvi L,0
call tbin
jmp tr
Pa

Dataring software v2.4

/;GREATER,SO SEND AS LETTER

CONVERT TO0 ASCII NUMBER

INCREMENT THE DATA STORE POINTER
IS AT TOP OF STORE?

00h . YES,SO RESET TO BOTTOM AGAIN
ECREMENT THE POINTER

BOTTOM OF STORE?

ffh

ET A CHAR FROM THE USART
; WAIT FOR RX READY

GET THE CHAR
;GET RID OF PARITY

PRINT THE DATUM HEIGHT

JINCREASE THE POINTER BY 256

gain

ge 13
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0 07¢3 DBEC cid: in ud

0 07¢5 ¢p7707 call «¢i3

0 07¢8 FE1B cpi esc

0 07¢cAa c2C307 jnz c¢i?

0 07¢p cp7707 call ¢93

0 07p0 fFEI1B cpi esc

0 07D2 €8 rz

0 0703 FEZ20 cpi sp

0 07bS c8 rz

0 0706 FEOD cpi cr

D 0708 (8 rz

0 0709 C3C307 jmp c¢i?2

o1 org 0800h

0 0800 ¢p0OCO9 PMPT: CALL crlf2

0 0803 QEZ2A MVI Crtx? ; SEND A STAR TO TERMINAL
0 0805 ¢cp1709 CALL <0

0 0808 CcDBAODS CALL biin ; GET SOME RESPONSE

0 0808 21Cc03D LXI Hs3dcOh

0 080E 56 MOV DM H PUT TWO CHAR IN DE

0 O080F 23 INX H

0 0810 SE MoV E,M

0] 0811 214E08 COMD: LXI HsCMST H FIND OUT WHAT TO DO
0 0814 7E COMS: MOV A,M

0 0815 FEOO CP1 00 s IS IT A BAD COMMAND?
0 0817 CA4008 J2 Coms4

0 081A FEO? CcPI 01 s 0K?

0 081C c22908 JNZ COMT

0 081F 3AAQ03E LDA EXCF

0 0822 FEO1 cP1I 01

0 0824 24008 JNZ COMé

0 0827 23 INX H

0 0828 7 MoV AN

0 0829 BA COMT: CMP D ; SET UP ADDRESS TO EXECUTE
0 082A 23908 JNZ com1 H COMMAND

0 0820 23 INX H

0 082t 7E MOV AsM

0 082F BB cCMP E

0 0830 €23A08 JNZ comz ; IF NOT RECOGNISED,TRY AGAIN
0 0833 23 INX H ; IS ok!

0 0834 56 MoV D,M

0 0835 23 INX H

0 0836 SE MOV E,M H PUT THE ADDRESS IN DE
0 0837 EB XCHG s THEN HL

0 0838 E9 PCHL ; GO 70 IT

D 0839 23 COM1T: INX H

0 D83A 23 come: INX H s INCREMENT THE POINTER THE
0 0838 23 INX H s RIGHT NO, OF TIMES

0 083¢C 23 INX H

0 083D €31408 JMP COMS H THEN TRY AGAIN

0 0840 OE3F COM4 e MVI Cr*72? ’ DOES NOT RECOGNISE COMMAND
0 0842 CD1709 CALL <¢O

0 0845 Cp0OCO9 CALL <crilf2 s TELL THE TERMINAL

0 0848 30008 JMP PMPT

0 084B (€39A09 RCLT: JMP RCLK ; 7272272

1 ;

1 H NOW PUT IN THE LIST OF COMMANDS AND ADDRESSES
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1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0

084E
0850
0852
0854
0856
0858
0854
085¢C
0850
085F
0861
0863
0865
0867
0869
0868
086D
086F
0871
0873
0875
0876
0878
087A
0878
087¢€
0881
0884
0887
088A
0880
0890
0893
0895
08938
0898
089D
089¢E
08A0
08a1
08A4
08AS
08A6
08A9
08AC
08AF
0882
0885
0887

08BA
08BC
08BE
08coO

5254
088D
5244
08AC
5452
0400
454E
087A
01
5354
0878
5344
0884
5349
0BO8
5350
0B3D
L94E
0B1C
4C50
0B4C
00
0800
c9
010407
CD4FO9
€30008
010600
CD&4FO9
30008
010607
CDIAD9
0EQ7
{D1709
219030
1606
7E
€630
4F
tp1709
23

15
£29008
30008
01050¢C
CDb9AD9
219030
1605
€39008

3E28
D312
3E20
D312

09:09

.
’
.
(4

cmst: DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

RET
ST:

SD:

RT:

RCFT:

RD:

dwr
!RDl
dwr
!TRl
dwr
OEN'
dwr
DB
:ISTO
dwr
OSDI
dwr
JSI.
dwr
JSPU
duwr
OINI
dwr
-'LP'
dwr
DB
dwr
RET
LXI
CALL
JMP
LXI
CALL
JMP
LXI
CALL
MvI
CALL
LXI
MV I
MOV
ADI
MoV
CALL
INX
DCR
JNZ
JMP
LX1
CALL
LXI
MV I
JMP

'RT.
RT

RD
TR

RET
01H

ST
SD
S1
SPTR
INIT

LPTR
OO0H
PMPT

B,0704H
SCLK
PMPT

B,ODO6H
SCLK
PMPT

B,0706H
RCLK
C,Q7H
c0
Hs3D90H
D,06

AsM
30H
CsA
cO
H
D
RCFT
PMPT

B»OCOSH
RCLK
Hs3D90H
D,0OSH
RCFT

Dataring software v2.4

biln is the routine to build an input line from the
interface.

rs232
biln:

mvi
out
mvi
out

ar28h

pcC
ar,20h

pC

Page

sfirst reset the timer
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CO00QCO0O0O0V—,,000C0LDOO0CLLOODLOLULLOLLOOLDLOOLDODLODLOOLOLODLDODLOLODODO

08cC2
08CS5
08cC?
08cC9
08cs
08CE
0800
0802
0805
0807
0809
080B
080DE
08ED
08E1
0BE4
08E6b
08€E9
O8EA
08ED
O8EE
O8EF
08F2
08F4
08F5
08F7
DBFA
08F8
O8FE
0901
0903
0906
0909
po0c
090€E
0911
0913
3916
0917
0919
0918
09%91¢€
091F
0921

0922
0925
0928
092A
0928
892¢
092D
0930
0931
0932

21¢030
DB10
E680
FE8OD
CCOEOD
DBED
E602
CACS508
DBEC
E67F
FE7F
C2EDDS8
3ECO
BD
CACS508
QE2A
cD1709
2D
€3¢508
77

2c
CAG109
FEOD
c8
FE1B
cA0109
4F
€D1709
€3¢508
0E21
Cp1709
cbocCo9
€3¢208
0ECA
cp1709
0eOD
cD1709
c9
DBED
E601
CA1709
79
D3EC
c9

21€¢03D
11A03D
0620
7E

23

B8
C22A09
7€

23

B8

09:09 rip

biln1t:
biln2:

biln3:

error:

crifl:

cO:

Lxi
in
ani
cpi
cz
in
ani
)z
in
ani
cpi
jnz
mvi
cmp
jz
mvi
call
dcr
jmp
mov
inr
jz
cpi
rz
cpi
jz
mov
call
jmp
mv i
catl
call
imp
mv i
call
mvi
call
ret

in

ani
jz

mov
out
ret

Dataring software v2.4

hr,3dc0Oh Jsthis is where to write to
pa scheck the timer
80h

80h
cksc scheck for a scan if timed out

uc ;now check the USART
02

biln2

ud ;read the char

7fh

7fh sclear parityscheck delete
biln3

a,0cOh sis delete

t ;start of Line?

biln?

cs2ah

cO

L

bitn?2

msa ;sstore the char

L

error Jsis line to tong?
0dh

1bh

error

Cea

cO ;echO the char

biln2

ce2lh

cO

crif2 Jsend out !
bitnl

co0ah

cO ssend cr/Lf
CIOdh

cO

uc
01

cO

arsl

ud ssend out char from ¢ reg

Jget the parameters from the command line
; C reg contains no., of params to get

gtpm:

atpl:

gtpl:

Lxi
Lxi
mvi
mov
inx
cmp
jnz
mov
inx
cmp

h,3dc0h Jpoint at the Lline

dr,3da0h sand where to put the parameters
br* ° ;to Look for a space

arsm

h

b

gtpl ;look for a space

arsM

h

b

Page 16
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C)OCDCJO(DCDOCDC)DCDC)O(DCJO(DCDOCDC)OCDDCDC)DCDC)OCDC)OCDC)OCDC)OCD-*C)DCDC)OCDC)OCDCJO(DC)O

0933
0936
0938
0938
0930
0940
0942
0943
0944
0945
0948
0949
0948
094E

094F
0950
0953
0955
0956
0957
0958
0958
095¢C
095F
0961
0964
0965
0968
0969
096A
0960
096F
0972
0974
0976
0979
0978
097D
0980
0981
0982
0983
0984
0985
0986
0987
0989
0988
0980
098F
0991
0993
D995
0997
0999

CA3009
€600
024909
C6F6
DA4LS(Q9
C60A
12

13

0b
€23009
€9
0E21
€D1709
c9

c5
€b2209
321
B9

¢

c8
21A03D
AF
cb8709
3EQE
cD8709
56
cb8109
23

05
€30008
OEDY
€b1709
DBED
E602
CA7209
DBEC
3ET1E
co8709
c9

7A

07

07

o7

07

80
D311
3E19
D312
3E13
D312
3e17
D312
3E13
D312
c9

09:09

.
’

rip

ergt:

segment
sclks

stst?

retl:

wait:

wcdb:

weclk:

Dataring software v2.,4

jz gtp2 snow for none-blank

adi 0d0h
jnc ergt ;less than 30h

adi 0fé6h

jc ergt />9

adi 10 smake i1t numeric
stax d

inx d

der ;is that all wanted?
jnz gtp?2

ret

mvi CI.!'

call cO

ret

to set the clock

push b

call gtpm

mvi a,21h

cmp ¢

pop b

rz

Lxi h,3dalh

xra a

call wctlk

mvi ar,0eh

call weclk ; stop the clock
mov d,m ; transfer the data into the clock
call wcdb

inx h

der b

jmp st?2

mvi cs7
call c0 ssend out a bell,then wait

in uc

ani 02
jz wait

in ud

mvi arleh
call wclk
ret

mov ar,d ,sput out data to clk,
ric

rlc

rlc

ric

add b

out pb

mvi a,19%9h sthis sends a write strobe
out pc

mvi a»,13h
out pc

mvi a-,17h
out pc

mvi a»,13h
out pc

ret

Page 17
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1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

099a
0998
099D
0%A0
09A1
09A2
09A4
09A6
09A8
09AA
09aB
09AC
09AE
O9AF
0981
0983
098%
0987
0988
0988
098¢C
098D
09BE
09BF
09CO
09c3
09cC4
09cC>s

09Cé6
09cC7?
g9cs
09C9
09CA
09c8
09cCo
09cCF
09p1
0903
09D5
0907
09DA
0908B
09b¢C
09nD
09DF

D5
16FF
21903D
C5

78
D311
3E10
D312
pB10O
77

AF
D312
TE
E6OF
FEOF
c28D09
c1

15
c29009
D1

€9

23

05

0o
C2A109
€1

D1

)

07
07
07
o7
F5
€602
D312
3E00
D311
DB10
FEAA
CADDQOO9
F1
37
c9
0602
0ED6

09:09

e %a N

We Ne N Ne Ne N6 %e G,

rip

this

rclks
mvi

rcle Lx1

push

mov
out
mvi

out
in

mov
xra
out
mov
ani
cpi
jnz
pop
dcr
jnz
pop
ret
inx
der
dcr
jnz
pop
pop
ret

lcsts

lecste

tcs2:

push

Dataring software v2.4

is the clock read routine,

d
d,0ffh
hs3d90h

b
arb
pb

ar,10h
pc
pa
Mea
a
pcC
aesm
Cfh
Ofh
lcs?
b
d
rctl
d

/is it error?

>

lcst

Qo

THIS SEGMENT looks after reading the
sensor cardsand translating the

reading

into a height by doing the

quadratic conversion,

rlc
rlc
rlc
rlc

gtht:

push psw;

adi
out
mvi
out
in

cpi
jz

pop
stc
ret
mvi
mvi

gthl:

;7 put the slot no, into
high nibble and save
02

pc

ar,0

pb
pa

Oaah 7
gth1

psw

; if notsset carry & return
b,02
c,06

Page 18
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O(DCJC)OCDCJO(DC)OCDC)OCDCDO(DCJOCDC)OCDC)OCDCJOCDC)OCDC)DCDC)OCDCDOtDC)OCDC)O(DC)OCDC)OCDC)G

09%E1
D9E4
09ES
0%E7?
0O9E9
09EA
09EB
09%EC
09€D
09F0
09f1
D9F2
09FS
D9F7
09F9
OQFA
09FB
09FC
09FE
0AQD
0A02
0AQ3
OADS6
0AQ7
0A08
0AQOB
0AQC
0AQD
0AQE
OAOF
0Al12
DA13
OA14
DA1S
DA18
0A19
OA1A
0A1B
DA1C
0AlE
0A21
0A22
0A24
0A25
0A28
0AZB
0A2¢C
OA2D
DA2E
0A31
0A32
0A3S
0A36
0A37
0A38
0A39

09:09 rip

21023F

78 gth2:
0311
pB10
77

04

23

0o
C2E409
F1

FS
2101 3F
D312
0810
77

28

F1
€601
D312
0B10
77
cp080A
B7

9
21023F
56

2¢

SE

DS
21043F
46

2¢

4LE
21003F
56

2¢C

SE

78
E680
32083F
78
E67F
47
CDSCOA
3A083F
B4

67

D1
CD7EDA
ES
21003F
46

2c¢

4E

50

59

quad:

Dataring

lxi h,3f02h
mov asb

out pb

in pa

mov msa

inr b

inx h

der c

jnz gth2 Jget the coeffs
pop psw
push psw 7restore the slot
Lxi hese3f01h
out pc

in pa

mov Mesea

dcx h

pop psw

adi 01

out pc

in pa

mov ms,a
call quad
ora a

ret

Ixi h,3f02h
mov desm

inr

mov er,m
push d

{xi h,3f04h
mov bem

inr |

mov Ce-m

ILxi h,3f00h
mov deom

inr

mov esm

mov a.b

ani 80h

sta sflg
mov ar,b
ani 7fh

mov besa
call mult
lda sflg
ora h

mov hs,a

pop d

call add
push h

Lxi hs3f00h
mov b.,m

inr L

mov Cem

mov d,b

mov esC

Page 19
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19/Mar /86

DOODODOOODOOOOOOOOOODOOODOOOOOOOOOOODOOOOOODOOOOOOODOOCJO

0A3A
0A3D
OA3E
0A41
0A42
0A43
0A4s
0A4S
OA4S
OA48
OA4B
OA4C
OA4E
OA4F
OAS52
0ASS
DAS6
0AS7
OAS5S
0ASB
OASC
DASF
0Aa60
0A61
DA62
0A63
OAG4
0A65
DA66
0A67
0A68
0A69
OA6A
0AéB
0Aé6¢C
0A6D
0A70
0Aa71
0A74
0A75
0A76
0A79
0A7A
0A7D
DA7E
OA7F
0A81
0A83
0A86
0Ag87
0A89
0A8A
0Ag8
0A8¢C
DA8D
OA8F

CD5COA
€S
21063F
46

2¢

4E

D1

78
E680
32083F
78
EG67F
47
CD5COA
3A083F
B4

67

D1
CD7EDA
c9
210000
AF

74

1F

57

78

1F

SF

AF

79

17

4F

78

17

47
D2740A
19
C35SFOA
AF

B8
C25FOA
B9
C25F0A
€9

7¢
E680
FEBD
C2910A
7¢
E6TF
67

AF

95

6F
3E00
9¢

09:09

rip

mult:
strt:

chek:

add:

call
push
Lxi
mov
inr
mov
pop
mov
ani
sta
mov
ani
mov
call
Lda
ora
mov
pop
call
ret
Lxi
xra
mov
rar
mov
mov
rar
mov
xra
mov
ral
mov
mov
ral
mov
jnc
dad
jmp
xra
cmp
jnz
cmp
jnz
ret
mov
ani
cpi
jnz
mov
ani
mov
Xra
sub
mov
mvi
sbb

mult
h
h»,3f06h
bem
L
Com
d
arb
80h
sflg
arb
7fh
bsa
mult
sflg
h
hsa

add

dsa
are

era
ascC

Csra
arb

bsa

chek

strt

strt
strt

arh
80h
80h
sadl
arh
7fh
hsa

ls,a
ar,0

Page
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O(DCJO(DCJOCDCJOCDC)OCDC)DCDCJOEDC)O(DC)OCDCJO-JCDC)OCDC)OCDCDOCDCJOCDC)OCDCJD(DCJQCJCJDCDCJO

0A9Q
0A91
0Ag2
DAG4
0A96
0A99
OA9A
0A9cC
0A9D
OA9E
OA9F
0AAD
DAA2
DAA3
DAASG
OAAS
QAAb
CAA8
OAAA
0AAB
OAAC
OAAD
OAAE
0AB0O
0AB1
0AB3
0AB4

0ABS
0ABS
0OABS
CABB
OABD
0ACO
0AC3
0ACS
OACS
DACY
0AacCB
ODACC
OACF
0AD?2
OADS
0ADSB
0ADB
OADE
OAE"
OAE4
DAE7?
OAEA
OAEB
OAED
OAEE
OAEF
DAF2
OAFS

67
7A
E680
FEBD
C2A40A
7A
E67F
57
AF
93
S5F
3E00
9A
57
19
7C
E680
FEBO
co
AF
95
6F
3E00
9cC
F680
67
c9

7C
€680
DAC30A
Oe2B
€D1709
€3ccoA
0E2D
€b1709
7C
E67F
67
111027
CDEBOA
11€803
CDEBOA
116400
CDEBOA
110400
CDEBOA
110100
CDEBOA
o
0E30
7C

BA
DAQ4OB
C2FAQA
7D

09:09

rip

sadl:

sad?Z:

SFLG: equ
sprt:

mnus:

prt:

subz:

nes;

mov hs,a
mov a.d
ani 80h
cpi 80h
jnz sad?2
mov a.d
ani 7fh
mov dsa
xra a
sub e
mov esa
mvi a,0
sbb d
mov dsa
dad d
mov a.h
ani 80h
cpi 80h
rnz
Xra a
sub |
mov Ls,a
mvi a.,0
sbb h
ori 80h
mov h,a
ret
3f08h
mov ash ;
adi 80h
jc mnus
mvi co.'+?
call ¢O
jmp prt
mvi cot-?
call ¢O
mov arh
ani 7fh
mov h,a
txi d,10000
call sub
Lxi d,1000
call sub
Lxi d.,100
call sub
Lxi d,10 Lxi
call sub
Lxi d»1
call sub
ret
mvi c,'0"
mov arh
cmp d
jc pri
jnz  dnc
mov arl

Page 21
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C)CDOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO-—‘OOOOOODOOOOO

0Afé
OAF7
OAFA
0AFB
DAFC
OAFD
OAFE
DAFF
0800
0BO1
0BO4
0BO7

008
0B0OA
0BOD
0B10
0B12
0B14
0B16
0817
0819
0B1¢
OB1E
0821
0B24
0B25
0B28
0828
0B2E
0831
0834
0B37
0B3A
0B3D
0840
0B43
0B46
08B49
0Bs4cC
0B4D
0B4E
0B4F
0B51
0854
0B57
0B58
0BSB
0BSC
0BSE
0B61
0B63
0B66
0B68
0868
0B6D

BB
DAQ4LOB
7D
93
6F
7C
9A
67
0c
C3EDOA
cD1709
c9

0e01
€Db2209
3AA03D
D311
3E1C
0312
AF
D312
c30008
3E41
321140
321340
AF
321740
321840
321240
321440
CD1EOC
(b260D
€pB90C
c30008
3A1140
321340
3A1240
321440
€30008
AF

67

6F
0E4O
cD1709
cbB508
4LF
(p1709
79
FE18B
CAQDOS8
FEOD
CA8COB
FE30
DAB4OB
FE3ZA
DA7CCB

09:09 rip

inc:

pri:

si3

init:

sptre

lptrg

blh1:

Dataring software v2.4

cmp e
jc  pri
mov a.l

sub e

mov L,a

mov ash

sbb d

mov hesa

inr ¢

jmp ne R
call «¢O

ret

; Command execution blocks.

mvi col ;set int. period
call gtpm

lda 3da0h

out pb

mv i arlch

out pc

Xra a

out pc

jmp pmpt

mvi ar,41h Jsstart the thing up
sta ptr]

sta psvl -
xra a

sta dmfl

sta dflz

sta ptr?2

sta psve

call Lladt

catl snlg

call ceof

jmp pmpt

lda ptr1 supdate the tr pointer
sta psvl

lda ptr?2

sta psv?

jmp pmpt

xra a

mov hsa

mov Lsa

mvi c,40h

call cO

call cin

mov Cead

call <¢O

mov asrc

cpi 1bh

jz pmpt

cpi Odh

jz lpt1

cpi 0

jc bdch

cpi 3ah

jc chok

Page 22
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19/Mar /86 09:09 rip Dataring
0B70 fFE41 cpi ‘Al
0872 DA84(0B jc¢ bdch
0B?75 FE4L7 cpi 'g!
0B?77 pD2840B jnc  bdch
0B7A D607 sui 07
0B7C D630 chok: sui MR
0B7E CD9708B catl rhit
0B81 (35408 imp blh1
0B84 0E21 bdch: mvi ¢cn,*1°
0B8&86 CD1709 call ¢O
0B89 (35408 jmp bih1
0B8c 7¢C lpt1: mov arh
0B8D 321340 sta psvl
0B90 7D mov 3ol
0B91 321440 sta psve
0B94 30008 imp pmpt
0B97 FS rhil: push psw
0B98 7¢C mov ash
0B99 E6OF ani Ofh
0B98 17 ral
0B9C 17 ral
0B9D 17 ral
0B9E 17 ral
0B9F 67 mov hesa
0BAQ 7D mov arl
0BA1 E6FO ani  Q0f0h
0BA3 1F rar
08A4 1F rar
0BAS 1F rar
0BAG6 1F rar
0BA7 84 add h
0BA8 67 mov hsa
0BA9 7D mov asl
O0BAA E6OF ani O0Ofh
OBAC 17 ral
oBAD 17 ral
OBAE 17 ral
0BAF 17 ral
0BBO 6F mov Ll,a
0BB1 F1 pop psw
0BB2 85 add
0BB3 6F mov Llsa
0BB4 €9 ret
0BBS DBED cing in uc
0BB7 E602 ani 02
0BB9 (CABSO0B jz <c¢in
0BBC DBEC in ud
0BBE E67F ani 7fh
0BCO C9 ret
0BC1 64756D6D79 db  *dummy filler !
2066696CHC
6572202020
0BDO 0D st2: dcr ¢
0BD1 C26409 jnz  stst
0BD4 C36D09 jmp  ret1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

~e

Page 23
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N QY
OEDCJO(DC)OCDC)O(DCJOCDC)O(DCJO(DCJO(DC)DCDC)DCDCDOCDC)OCDC)O(DC)O(DCDO(DO R S U i G P QY

0coo
0co3
0COo6
0co9
0cos
OCOE
0c11
0c13
0C16
0Cc18
0c1B
0C1E
0cei
0c24
0cz26
0ce29
0cec
0C2E
0C31
DC34
0c37
0C3A
0cC3c
0C3F
0Cé41
0Cs44
0cse6
0c49
0C4cC
0C4E
0C51
0C54
0Cc56
0cs7
0CSA
0cso
0Cé60
0cé1
0Cé62
0C64
0cé67
0cé69
0céc
OC6F

010107
(b4B0O8
3A903D
FEOO
c2310¢
3A1040
FEOO
€2310¢
3E01
321040
CDADOD
01060C
(04808
3EB3
€d700C
CDF60C
0EOZ
CDACOC
010607
co04B08
3A903D
FEO1
€24640¢C
3e00
321040
3EA3
€p700C
cDDI10C
0E03
CbACOC
¢b530D
3EQ4
F5
CDC609
bA60OC
CPE8BOC
F1

3C
FEOB
€2560¢C
3EOF
€0700¢C
(DB90C
€9

09:09

rip

dmfls equ 4017h

dfl2:

equ 4018h

excf: equ 3ealh

’

.
’

.
’

last segment

sscans etc..

e N N

org
lgscs

{gsi:

lgs2:

lgnt:

lgs3:

lgsé:

Put the acc.

O0c00h

Dataring software v2.4

of v2.0,to log the

i{xi b,0701h
call rcl?
lda 3d90h
cpi O

jnz lgs1
lda mnfl
cpi O

jnz Llgs1

mvi arl

sta mnfl
call Llgdm
Uxi b,0c06h log the date
call rcl
mvi ar,0b3h
catl Lloga
call gtéb
mvi c,02
call gt
Uxi b,0706h
call rci
lda 3d9%90h
cpi 01

jnz Llgs2
mvi a.0l

sta mnfl
mvi a».0a3h
call loga
call gt3b
mvi c¢,03
call tgt
call cksn see if the sensors
mvi a,04 have chanhged
push psw
call gtht

jc  Llgsé
call lghl
pop psw

inr a

cpi 08

jnz lgs3
mvi ar,0fh
call loga
call ceof
ret

Page
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O(DCDOCDCJOCDC)OCDC)OCDC)OCDC)O(DC)OCDCJOEDCJDCDC)O(DC)OCDCJO(DCDO(DCJOEDC)OCDCDOCDC)OCDC)O‘D

0c70
0c71
0cze2
0c73
0C76
0c??
0c78
6cCc79
0c78
0c7c
0Cc7F
0C81
0c82
6c8s
0c8v
0cs3
0c8s
0Cc8&p
OC8E
0C91
0C94
0C95
0c9é6
0co7
0c98
0c99
0Coa
0cos
0coc
0Cco9d
OC9F
0CAQ
0CA3
OCAS
0CAéb
0cCA9
0CAcC
DCAF
0c80
0cB3
0cB4
gcBs
0cs8
0cB9
oceB
0CBE
0cc1
0cc4
0ccz
0ccs
0cco
OCCA
gces
gccc
0cco
0CCE

D5

ES

F5
211140
56

23

S5E
3£80
BA
DAGDOC
3E4O
BA
D29D0C
300
BB
€2940¢C
3E80
BA
€2940¢C
110041
F1

12

13

73

28

72

E1

D1

€9
3E41
57
321140
3E00
SF
327240
€3940¢C
11803D
1A
cd700C
13

0b
C2AFOC
c9
3EQOE
Cb700¢C
cbr00C
€b700¢C
211140
56

23

S5E

18

18

18

73

28

09:09

rip

loga:

log1:

badp:

Llgt:
lgt1:

ceof:

push
push
push
Lxi
mov
inx
mov
mvi
cmp
jc
myi
cmp
jn¢
mvi
cmp
inz
mvi
cmp
jnz
Lx1
pop
stax
inx
mov
dcx
mov
pop
pop
ret
mvi
mov
sta
mvi
mov
sta
imp
txi
ldax
call
inx
dcr
jnz
ret
mvi
call
call
call
Lxi
mov
inx
mov
dcx
dcx
dcx
mov
dcx

d

h
psw
hlptf‘1
dem
h
ersm
ar,80h
d
badp
ar40h
d
badp
a,0
e
log1
ar,80h
d
log1
d,4100h
pSwW

arétlh
dsa
ptr1
ar0
€sa
ptr2
loag1l
d,3d80h
d
loga
d
c
lgt1

ar,0eh
loga
loga
loga
hsptri
dem

h

esm

Dataring software v2.4
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OCDCJO(DC)D(DC)DCDC)DCDCJO(DCJO(DCDOCDC)OCDCJO(DCDOCDCDOCDCJD(DC)OCDC)OEDCJO(DC)OCDC)OCDCDOtD

OCCF
0co0
0co1
0co4
0cp?
0copo9
0CDA
0coB
gconc
0cod
OCDE
OCDF
DCEO
0CE1
0CE2
0CE3
OCES4
0cev
0CES
OCEA
0CED
OCEE
OCF1
0CF2
OCF5
OCFé6
OCF9
OCFC
OCFE
OCFF
0p0o
0001
0002
0bpo3
0p04
0005
0D06
0007
0p038
0p09
0p0A
0p0d
ODOE
0bOF
0p12
OD14
0p16
0018
OD1A
0p18B
001D
OD1F
0o2o
0b2e2
0p25
0b26

72

c9

11803D gt3b:
21903D

DEQ3

7E gtbl:
07

07

07

o7

23

86

12

13

23

b

€2D090¢C

c9

3EF2 Lghls:
€D700c¢C

7C

{Db700¢C

70

CD700¢C

€9

118030 gtib:
21903p

0EDZ2

7E gtb2:
07

07

07

07

23

86

12

13

23

23

0D

C2FEOQOC

c9

C3A00€E cksc:
12

3E20

D312

DB10

E602

c8

322

D312

AF

D312

(D510¢C

9

D5 snlg:

mov m,d

ret

lxi d,3d80h
Lxi h,3d90h
mvi cs3

mov dom

ric

ric

rlc

ric

inx h

add m

stax d

inx d
inx h
der ¢
inz g
ret

mvi a.0f2h
call loga
mov arh
call loga
mov asl
call loga
ret

Lxi d,3d&0h
Lxi h,3d90h

mv i cel
mov asm
ric

rlc

rlc

rlc

inx h
add m
stax d
inx d
inx h
inx h
decr ¢

jnz gtbh?2
ret

imp ckn
db 12h
mvi a»,20h
out pc

in pa

ani 2

rz

mvi as,22h
out pc
xra a
out pc
call lgnt
ret

push d
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g

g

g

R

19/Mar/86

OCDC)OCDCDO(DCJOCDCJDCDC)OCDC)O(DC)DCDCJOCDCDOCDC)OCDCJO(DC)O(DC)O(DCJO(DC)OCDCDOCDCJO(DCDC)O

0pev
0p28
0p2B
0b2p
0b30
0031
0p32
0Dp33
0D34
0D35
0037
0D39
Db3B
0D3D
0D3F
0D42
OD44
0D46
0b48
0048
0n4c
0D4pD
0050
0051
0ps2
0pS3
0b54
0D57
0059
0psS¢C
0OD5€E
0bé61
0063
0Dé6
0oé6v
0D68
0p6A
0péc
OD6E
0b70
0D71
0D74
0p75
0p77v
0p79
0b78
gp7¢
OD7F
0p80
0081
0D82
0D85
0D86
0p89
0p8¢C
0pgo

ES
110404
3EAZ2
cD700C
7A

07

07

07

07
€602
D312
310
D311
DB10
cp700cC
3E11
D311
pB10
cp700¢
14

0
€228B0D
E1

D1

€9

ES
213040
3E42
cD680D
3E52
DC680D
3E62
CDb900E
E1

€9
D312
3E10
D311
bB10
BE
28200
23
3E11
D311
pB10
BE
28200
23

37

c9
cb260D
D5
110404
213040
7A

07

09:09

rip

snl:

cksn:

cks2:

cks3:

cksés

push h
{xi d,0404h
mvi ars0a2h

call loga
mov a.d
rlc

rlic

rlc

ric

adi 02
out pc
mvi a,10h
out pb
in pa
call loga
mvi ars11h
out pb
in pa
call loga
inr d
decr e
jnz snt?
pop h
pop d
ret

push h

Lxi h,4030h
mvi arb2h

call cks?
mvi arS2h
cc cks?
mvi a3,62h
call smuwer
pop h

ret

out pc
mvi a,10h
out pb

in pa

cmp m

jnz cks3
inx h

mvi ar11h
out pb

in pa

cmp  m

jnz cks3
inx h

stc

ret

call snlg
push d

Lxi d.,0404h
Lxi h,4030h
mov a.d

rlc
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G

g

A

Sl
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OOOOOODDOOOOODOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOCJOOOOOOOOOO

0p8E
OD8F
0090
0091
0b93
0b9s
0D97
0p99
0098
0boc
059D
OD9F
0DA1
0DA3
ObA4
ODAS
0bA6
0bAv?
0ODAA
ODAB
0bAC
ODAD
ODAE
0DB1
0DB4
0bBY
0pBA
0bBC
0o0BF
0bcC1
0pcCs
opCs
gocs
0bpco
0oca
gocCh
ODCE
0bD1
0pb3
obD4
gop7
ODDA
gobD
GDEOD
ODE?2
ODES
ODE6
ODE?9
ODEB
0DEC
ODEF
ODF1
ODF&
ODF?7
ODFA
ODFD

o7

07

07
€602
0312
3E10
D311
DB10
77

23
3E11
D311
D810
77

23

14

10
€28C0D
D1

B7

€9

AF
CD660DE
321840
322340
322440
3ED3
Cb700¢C
0EO9
211A40
7E
cp700C
23

0b
C2C40D
€9
3A2340
FED1
c8
010607
cp4BO8
112040
Cb240€
3E01
322340
c9
CD6DOE
FEODT
€9
3A1840
FEDT
CAQS50E
010607
€D4BO8
1T11A40
CD240E

09:09

rip

lgdm:

lgdl:

dpr:

dpir:

rlc
rlc
rlc
adi
out
mvi
out
in
mov
inx
mvi
out
in
mov
inx
inr
dcr
jnz
pop
ora
ret
xra
call
sta
sta
sta
mvi
call
mvi
Lxi
mov
catl
inx
decr
jnz
ret
tda
cpi
rz
Lxi
call
Lxi
call
mvi
sta
ret
call
cpi
ret
lda
cpi
jz
Lxi
catll
Lxi
call

2
pc
ar10h
pb

pa
mea
h
ar11h
pb

pa
Mmea

stfl
dfl?2
dfL3
vsfl
a,0d3h
loga
c,9
h,401ah
dem
loga

h

c

lgdi

dfl3
01

b,0706h
rcl1
d,4020h
svck

arl
dfl3

dprn
1

dfle

01

dpi2

b,0706h
rct?
d,401ah
svck
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S
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
D
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0EQD
0e02
0EOS
0e08
DEOB
OEQE
0E1
0E14
0e17
0ET19
0ET1A
0E1D
OE1E
020
0E23
0E24
0e27
0ez29
0E2A
0e2B
0E2C
0E2D
OeE2¢t
0e30
0E31
0e32
0E33
0E34
0E35
DE36
0E39
OE3A
0E3C
OE3F
DESL2
0E4S
DE48
OE4A
0E4D
OE4E
0EST
DESS3
0ES4
0ES6
0ES9
0eSC
0ESF
0Eb62
0E65
DEb66
0E68
0eéB
0e6¢C
0E6D
0€e70
0e71

3E01
321840
010607
(D4BO8
111040
(D240E
211040
3ATA40
€601
BE
FATEQE
c9
3E01
321740
9
219030
CEO3
7E

07

07

07

07
E6FD
23

86

23

12

13

D)
€2290€E
€9
3EC3
€p700¢
110607
(D4BO8
cpo10¢
QED3
cbAacCOC
9
3A2440
FEO1
cg
301
322440
010607
cp4BOR
111040
CD240F
€9
JECA
321740
Af

€9
341740
3D

c8

09:09

rip

dpi2:

dpi3:

svcke

svcle

lgcs:

Lgvs:

stfl:

dprn:

mv i
sta
Uxi
call
Lxi
call
Ixi
Lda
adi
cmp
jm
ret
mv i
sta
ret
Lxi
mv i
mov
ric
rlc
ric
rlc
ani
inx
add
inx
stax
inx
decr
jnz
ret
mvi
call
ix3
call
call
mvi
call
ret
lda
cpi
rz
mvi
sta
Lxi
call
Lxi
call
ret
mvi
sta
Xra
ret
lda
dcr
rz

arl
dfl2
b,0706h
rcli
d,401dh
svck
h,401dh
401ah

m
dpi3

arl
dmfl

h»,3d90h
c,03
arsm

svcl

a,0c3n
loga
d,0706h
rcli
gt3b
c,3

lLgt

vsfl
1

arl
vsfl
b,0706h
rct?
ds401dh
svck

ar0ah
dmfl
a

dmfl
a
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S
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19/Mar/86 0

DE72
0E?S
O€E77
DE7A
DE7D
0E80
CE83
QEB8S
0Es8s
0E8B
DEBC
DESO
0E93
DEGS
0ESS
0ES9

0EAQD
OEA1
OEA2
DEA3
DEAS
OEAb
CEA8
OEAA
DEAC
OEAE
0EBO
0EB3
OEBS
oes7
QEBS
QEBA
QEBD
OEBE
QEBF
OECO
DEC1

A e b e s le oo ulololefoloNonlaulo ool NaloRoNeloo e No o leN oo Ne o Yo ReNo No R

X >
W N
—

BIL1
BILN3
co
c12

321740
3EC3
¢D700¢C
010607
c04BO8
€DD10C
0EO3
CDACOC
cDB90C
€9
202020
DC6BOD
3E72
DC680OD
€9
313233
3637
FS5

ES5

D5

€5
3E28
D312
320
D312
pB10
E602
CABDOE
3E22
D312
Af
D312
€b510¢C
€1

D1

E1

F1

co

06cC7
0679
0148
08ED
0917
07c¢3

9:09

20

rip

smwer:

3435

ckns

1

ckn2:

Ne Se Na

pc:

dmfl:
dgfta:
dfl3:
ptr1:
ptré:
mnfls:
vsfls:

A2
BADP
BILZ2
BILN
€3
13

equ
equ
eqgu
equ
equ
equ
equ

06Bé6
0Cco9b
014E
088A
069E
0777

sta dmfl
mvi a,0c3
call loga
txi b,070
call rcl?
call gt3b
mv i cs3
call lgt
call ceof
ret
E ]

cc cks?2
mvi a,72h
cc cks?2
ret
234567"

push psw

push h
push d
push b
mvi ar28h
out pc¢
mvi a»,20h
out pc

in pa

ani 02

jz ckn?2
mvi ars2ch
out pc
xra a

out pc¢
call Llgnt
pop b

pop d

pop h

pop pswW
ret

equ 12h

4017h
4018h
4023h
4011h
4012h
4010h
4024h

Symbol Table

A3
BAK1
BIL3
BIL
CEOQOF
CIN

Pa

h

6h

06EQ
D1EC
0176
0143
0CB9
08B5

ge

ADD
BAKUP
BILN1
BLH1
CHEK
C1I

30
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OATE
01E8
08ce
0BS54
0A74
0018

APRT
BDCH
BILNZ
BNFL
CHOK
CKN2

072F
0B84
08C5
4015
oB7C
0EBD



.

s

19/Mar /86

CKN
CKSN
COMD
cos
CR
DFL3
DPI3
DXPT
EROR
FMD1
GT81
GTP1
HIGHT
IXPT
LGDI
LGS1
LGT1
LPT1
MNFL
PA
PC
PRD1
PRI
PSV3
PSW4
PTR1
PWOK
RAPT
RD
RIS2
RIS
SCARD
SI
SPRT
STFL
ST
TASZ2
TBN2
TR21
TRL3
ub

X COK

0EAD
0D53
0811
0s52¢
000D
4023
OE1E
07AE
0186
05C9
0cbp9
092A
01A7
07A2
opC4
0c31
OCAF
0B&(
4010
0010
0012
0501
0BO4
400E
OOFE
4011
012F
073E
D8AC
0092
0027
0003
0BO8
0ABS
DE66
0g78
0614
0589
0450
0463
00EC
012A

09:09

CKS?2
CMST
coOMS
co
CTRL
DL
DPIR
ERC1
ERROR
FMD 2
GT82
GTP2
INC
LCs1
LGDM
LGS?2
LGT
LPTR
MNUS
PBIN
PMPT
PRDZ
PRT
PSVé
PSW5
PTRZ2
PWR1
RCFT
RET1
RIS3
RT
SCLK
SMWER
SPTR
STRBOT
su8
TASC
TBN3
TRS51
TRLAG
VSFL

rip

0068
0B4E
0814
019c¢C
0013
013€E
0DE6
063D
0901
0S€EB
OCFE
0930
OAFA
09a4
0DAD
0C44
0CcAcC
0B4C
DAC3
0532
0800
0500
0AcCC
400F
0113
4012
0122
089D
0960
00A1
0880
094F
0e90
0B3D
0041
0OAEB
O5FC
05B5
0490
0471
4024

CKS3
comi
comT
CRrRLT
D3
DLY1
DPRN
ERCH
ESC
FMDN
GTHI
GTPM
INIT
LCS?2
LGDT
LGS3
LGVS
LTR
MULT
PBN1
PMT
PRD3
PSHT
PSuW1
PSWD
PUTD
PWUP
RCL1
RET
RIS4
SAD1
SD
SNL1
SP
STRTOP
SV
TB2
TBN4
TRS52
TRLS
WALIT

0bp82
0839
0829
0673
0783
013¢C
CE6D
0638
0018
05cC6
09Dd
0922
0B81¢cC
098D
0C1E
0cs56
OE4E
07BA
0ASC
0534
008F
050F
020D
0ob6
0001
075€E
0000
084B
087A
0080
0A91
0884
0bp2B
0020
0060
Q€ez29
0593
05¢0
04A1
0480
0972

Page

CKS4
come
CON1
CRLFZ
DCXP
DMFL
DPR
ERGT
EXCF
G728
GTHZ
H1
INXP
LCST
LGHL
LGS4
LOG1
MEMT
NE
PBNZ2
PRAC
PRD&
PSV1
PSW2
PSWM
PUTH
PWWR
RCLK
RHLL
RISS
SADZ2
SFLG
SNLG
ST2
STRT
SVCK
TBIN
TPRT
TRL1
TR
WeoB

31

0Db8C
083A
0585
090c¢
076€
4017
ODCE
0949
3EAQ
0CFé6
09€E4
01AD
0765
09a1
0CES
0cé0
0C94
0080
OAED
0543
0741
051A
4013
00E9
0132
0752
010D
099a
0B97
008Bf
QAAS
3F08
0b26
0800
OASF
QE24
0548
0703
0439
0400
0981

CKSC
comé
CON2
CRLF
DFLZ2
DPI2
DXP1
EROK
Fe
GT3B
GTHT
H4
IXP1
LGCS
LGNT
LGSC
LOGA
MJER
NOBAK
PB
PRAD
PRDS
PsSv2
PSW3
PSXC
PWDN
QUAD
RCL
RIST
RIS6
SAPT
SIS
SPCE
STACKT
STST
TAS1
TBN1
TR1
TRLZ
uc
WCLK
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0bOE
0840
0582
0191
4018
0EO0S5
0780
0664
06EF
0co1
09Cé6
018¢
07A4
0E3A
0C51
0co0
0cro
066A
0209
0011
04F2
0520
4014
00F7
0136
0016
0A08
099D
0041
00ce
0730
4025
0729
3CFA
0964
0SF9
055A
0405
0447
00ED
0987
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