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-FOUR CHANNEL AUDiO CASSETTEVBASED DATA RECORDER
R.N.Misra

ABSTRACT . I
| A four channel data recording system baged on
audio cassette recorder has been designed.The channels‘
have sampling rate of 5 per second and can be raralleled
to provide two channels of 1 per second or one éhannel.
of 20 per second .The system has been designed around a
BOBHA . microprocessor and has facilities for software
debugging as well.The current date ,time and three
" character station code. can be éntered through the
keyboard, which gets displayed on the seven segment
~display during the execution of +the main  recording
program.Time is updated by software and statioh and time
codes are recorded along with the data in the beginning of
the data block.The instrument has facility to read the
vdata from the cassette tape for verification and transfer

to floppy or hard disk of a PC, 1f so desired.

Keywords:Data-Recordﬁr,Audio Cassette,Microprocessor,

8086A, Instrumentation.



4. INTRODUCTION

Audio . cassette recorder is a cost effective device
for unattended'réoording of data.Ilt can be easily driven
under microprocessor’conﬁrol to.realise\a'data recording
instrument that can replace a pen and ink type recorder.A
four channel data recordér based on B8J85A microproéessor
has been designed Afor such applications. The
microprocessor controls the multiplexer,data
équisition,storage and sdbsaquant recording on the audio
cassette 1n block mode.It also updates a real time clock
under software control.The current time,day of the
year,year and station code are recorded in the beginning
of every block +to facilitate data analysis.The instrument
has a keyboard,fifteen nos of 7 segment displays ani a set
of eight LED's which facilitate contrél of the instrument
.The keyboard is used.for entering time and station code
and initiating the data recording.The seven  segment
displays indicate memory address and contents duriﬁg the .
initialisation as in common microprocessor kits and
station code ,year,day of the year and current time during
the operation of the instﬁument.The eight LED's display
recording status.The keyboard and the displays have been
located on the front, panel,which has a gentle alope to
provide comfort +to thel;operator.The system reset is
previded. on the keyboard Qnd the power on-off,as well as
- record /play switches have been located on the rear panel

of the instrument.It can also be used as & microprocessor

i
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‘kit"similar-ﬁo SDK-85 6n powér-up'rAn additional switch
located on the rear panel selects RS232(C port for +this

purpose. The baud rate has been fixed at 1200 by software.

2.0 DESIGN

The block diagram of thejinstruméntvhas been given in
fig.1.It consists of four distinect parts ,the
microcomputer ,,keyboard/diéplay, data conversion /tape
Vinterfacé electronics andipower supply.These have been

covered in the following seétions.

2.1 THE MICROCOMPUTER

The microcomputer has been designed around BKGbA
microprocessor,lt is a shall ,8ingle board computer
designed to bé'software compatible to SDK-86 of Intel.The
block diagram of the microcomputer has been given in the
fig.2.The board has been covered in detail elsewhere(
Ref.l ), and only’its salient features would be discussed
here, |

The hicroéomputer uses 8212 latch for generation of
stable low address lines A@-A7 and 8155 as general I/0
device.The 8253 and 8251'have been used for generation of
various timing signals and sending serial data to the
cassette tape write elecgronics.MR*,MW*,IOW* and IOR%
signals have been géneratedffrom RD¥, WR*and IO/M¥ signals
of the B@BBA with the help df threa to elght decoder type
74L8138.An0£her 74L8138 has been used for genera:.i:=: of

chip select signals for memory and I/0.A dual 2 +to 4



dwCod@thypm“74h$156 hﬁm bmeh_uaad for maﬁ&fubion‘uf ohip
| select signalé for 4K EPROM type 2732 and the two 8K RAM's
type 6264.While the 74LS155 has been wired on a piggyback
board,The- two 6264°s have been accomodated in one socket
of 6116 by mounting those one over the other.Chip s=lect
.1ines of 2732 and 6264 as well as Al2,Vcc and WEX(MWX)
have been wired point to point.The memory and I/0 maps and

decodiﬁg logic has been given in fig.3.

-

2.2 KEYBOARD AND DISPLAY

A keyboard consiéting of 24 single contact key switches
has been used for controlling the system.A set of e¢ight
LED*s are used for displaying the status information and
fifteen 7 segment LED displays for station code and
time. The display codes for alphanumeric datﬁ stored in
-ASCII and segment assignments of 7 segment displays have
been  given 1In appendix C and D .The keyboard and
display have been accomodated on a single pcb which has
been mounted Just behind the front panel.The ciroult
diagram of +the keyboard display unit has been given in
fig.6 It ls based oh the keyboard dilaplay cdntroller
type 8279 of INTEL.The scan lines SC@-SC2 of 8279 are
decoded in a 3 to B8 decoder type 74LS138 , the first three
outputs 00,0L,02 of which have been used for scanning the
key matrix.Two additionai decoders of ghe same t&pe have
been used for decoding all the four scan linas SCO-8C3 for
scanning the common anod#a of the 7 segment digplays as

well as eight status LED's.The high current requirement is
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fulfilled' by-ﬁhevuse.qf 16~driVer transistors.The return
| liﬁealRﬁ@—Rbf_aré cénnected.to the key_matrix.Tha cathodes
of the 7 segment displays 53 well as eigh£ status LED's
are driven in parallel by eight transistors controlled by
the  eight output lines A@-A3 and BO-B3 of the B8279.The
.leftmost digit is driven by the'output_OQ of 74LS138 while
the successive digits are driven by other §utputs of +this
decoder and the next one.The output 07 of the second
'v74L8188 controls the eight status LED's.As shown in ﬁhe
memory map the keyboard controller IC is located at
1800h.The register select line A@ of +the 8279 is
vconnected to the addresé line A8 and therefore .the
command/status register is mapped at 199%h and the data

register at 18@0h.

2.3 DATA CONVERSION AND TAPE INTERFACE

The circuit diagram of the data pcb has beep givenvin
the fig.4;0ne D/A converber type AD7533 has been connscted
to the port A of 8155 to generate the analog output
corresponding to the digital input.The conversion of the
input analog signal into digital form Ls accomplished by
comparing the same to the output of the D/A converter
referred above,in a comparator type LM311,and testing the
output of the létter at port line PB@ of +the 8165,The
successive approximation ahgorithm has been implemented in
‘software.The two output lines of the port C of 815656 have
been used for multiplexing four analog inputs into one and

also demultiplexing output of the D/A convertor into four



lines.A 'duql four té one multiplexer/demultiplexar. tLype
| CD4952 ﬁas»béen used fér ﬁh;é purpo$eﬁlt is bperaﬁed at +b
volts and can therefore handle signals of @-5 volt range.
The +third line of 8155 is used for enabling the S/H
circuit realised by fourisections of the quad op-amp type
LM324.The input lines have béen buffered by another .LM324
and protected by a set of diode clamps.

The cassette tape recorder interface includes data
write as well as data read interface.The data write
interface has been realiséd by a pair of JK flip-flops of
CD4@2'7 ,0one binary counter type CD4@4@ and a few gates.The
USART 8251 has been programmed to operate in X16 clock
mode.Accordingly the. counter chain of 8253 is ﬁlso
initialised to generate 768090 Hz clock to get a data rate
of 4899 from 8251.The dividing factors of the - nter in
8155 as well as those of 8253 have been given . fig
.1.The X16 clock of 76800 Hz also drives a counter type
CDh4@4d to génerate X2 clock.The set input of the first JK
flip-flop is driven by the serial data line of 8251 and
its J and K inputs are held at logical ONE.The X2 clock is
connected to ‘the clock input of the JK flip-flop and
therefore @ ocutput of the latter remains at state ONE for
logical ONE output from 8251 and toggles at'every positive
transition of the clock if the output of 82561 is
logical ZERO.The Q outp#t of the first JK FF drives the
J&K inputs ofbthe second?JK FF, the clock of which is{ also

two times.the bit rate.The output of the second JK FF is



the required Biphase-Mark signai.itf is attenuated and
shaped in ‘a R-C ﬁetwdrk,to limit its upper end of
fr&quwnéy 'fﬁpamtrum.ﬂiphémoFMark .moding' lm cegpacially
suitable for use in tapevréeorder applicdtions as it is
not affected by the signal inversibn in record reproduce
electrqnics - internal to the cagsette | tape
‘recoxder.Biphase—Mark is characterised ‘by two Zero
crdssings'for one bit period for logical ONE and only one
for logical ZERO.The waveforms have been given in fig.5
.This scheme has been described in detall in Ref.T.

Coming to the data recovery, it 1is necessary to
point out that‘the rhase shifts inherent in +the record
reproduce process have no effect on so far"as audio
applications are concerned,however,the phase equaliSéﬁion
is needed for prober’ decodihg' of the recorded
waveform.This has been accomplisﬁed in the circuit by an
op-amp type 741 or a section of 324.The output of the
phase equaligser in turn drives a zero crosgsing detector
implemented by a comparator LM311 to generate a nearly
square wave,The rising and falling edges of this signal
are made to produce ﬁafrow rulses of about 5 microsecond
width with +the help of an XOR gate 'CD4®3®.Time period
between these pulses gives estimate of ONE and ZERO in the
recorded data.Pulses separated by about one bit period
represent ZERO and two pulses separated by half bit period
indicate logical ONE.Thisl slignal can be dsucded b&
hardware using phase lock loop as explained in Ref.7 ,or

else software technique can be used to decipher. data.The
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latter has been utilized in the present system to

reduce hardware,

Some of the cassette £ape rebordérs fequire' isolated
or floating contacts for the operation of the Remote
functionu A pch type relay has therefore been usad Yor the
‘purpose.It is driven by a transistor which in turn is

controlled by port line PC3 of 815656,
2.4 POWER SUPPLY I

Power supply is of straighﬁ forward design aﬂd needs
no special ‘tfeatment.The circuit diagram of the power
supply has been given in fig 7 .An ‘alternative péwer
supplf with provision for battery backup has also been

. designed,

2.5 POWER SUPPLY II

The instrument draws about one ampere at & volts ,d.5
amperes at +12>Volts and 4.1 amperes at -12 Volis.:frevious
models of the instrument derived this power from a linear
regulator standard power supply energiséd by 2380 V AC
power source (power supply I1).The instrument requires
initialization at every power on sequence and therfore
frequent power fallures defeat the very purpose of
unattended .operation.A power supély system normally

‘running on 230 V ac power source and switching over +to



12V 1ead acid car battery has therefﬁre Vbeen designed.A
raw dc of +1u Volts is gener&ted from 238 V ac ,which in
turn drives a sw1tched mode power supply through a power
diode OR gate.The battery is normally kept at trickle
charge at C/120@ rate and supplies power during power
failures.A battery of 14 Ah capacity can run the
instrument for about ten hours.Thé SMPS is based on the
design described in Ref.8 .It uses SG3524 IC as ~ontrol
element and utilizes a transformer ﬁound on the U-cvore of
the horizontal deflection transformer of 12/14 4in.TV.It
generates +12V,-12V and +5V, out of which +5V is régulated
through. feedback. 12V supplies ,Both positive as- well as
negati?e,have only about 2 percent regulation ,which is
however sufficient for the various circuits.The SMPS is
adequately shielded by enclosing it in an aluminium box to
reduce fhe interference to the other circuits. The circuit

diagram of the power supply II has been given ‘in Fig.8.
2.6 CONSIDERATIONS FOR THE CASSETTE TAPE RECORDER

Virtually any model of standard monophonic audio
cassette tape recorder ocan be used with thev praesent
system.However a separate tape recorder requires ertensive
cabling‘ apart from power connection which adds to the
confusion.One of the models of +the instrument have
therefore been designed to include a built in taée

recorder.Car cassette player mechanisms are fairly compact



and can easily be converted 1nto a mono recorder by adding
erase head and repla01ng the read/write head by mono
' onefThe car. cassette dﬁck has onlv one lever for tmpe
férwérd and reverse ‘motion as well- as eject function. The
tape starts moving just‘after insertion of +the cassette
but REMO function can be implemented by stopping the motor
. The record/reproduce switch has been installed on the
tape pcb and is accessible from the outside.It is of the
push button type having six poles and two way connections.
The BEL1895 has been used for audio amplifier section.The
circuit is of standard type and de bias and de erase has
been used (Ref.9 and 1a).
2.7 OPERATIQN AND SOFTWARE DETAILS

- The first 4K bytes of memory is earmarked for the
monitor program.It is updated version of the one included
in the SDK-85 kit and can be used in the similar way.It is
used for entry Qf date ,time and station code as well as
data read and debugging purposes.The operational software
of the instrument is located at 2800h-2FFFh and it 1s +to
be copied into the 1@@0h-17FFh area of RAM prior +to
use.This can be conveniently done with the help of program
located at 3C8@h. The memory buffer of 16K bytes has been
split in to two parts of 8K each located at 4900h and
6000h. These are designated as buffer I and buffer II
respectively.While one of the buffer; is used for storage
of data being currently acquired,_the other one is used
for transfering the data acquired in the prev!-us’ cycle,

to the cassette.The data collection rate torals to 20
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samples per'second for_all the fou?‘channgls which may be
_digt;ibuted ﬁo"realiSe'two channelsxof 14 per sec rate
,four'chénﬁels of‘5 pérvSec_faté or Jjust a single channel
of 20 per second.Data is stored in the buffer in the
, sequence:of channels 1,2,3,4. '

' First 16 bytes éf each of the buffers costitute the
identification informatidn which includes time of
acquiring the present data and station code and the rest
of the memory of this block contains the collected data.
~ The order of the identification bytes has been given in
the appendix G .The recording rate is 48@0@ bits per second
and therefore 8k bytes of data would require only about
20 seconds to record on to cassette.A leader consisting of
continuous 4800 Hz is recorded for two seconds after +he
tape 1s set in motion .A-sequencg of 128 ZERO's and 128
ONES 18 recorded after this +tone for synchronization
purposes.It 1is followed by a sync byte A5 ,two bytes of
byte count and a blank.The data is recorded after +this
leader. The checksum of the data is recorded in the last
byte which is followed by 128 ZERO's and 128 ONES's once
again.The tape is stopped after record&ng a small length
of tape containing 4609 Hz tone.Thus the tape recorder
runs for about 25 seconds with a gap of 4090 seconds.Thus a
C-60 cassette would last for about B hours per side.The C-
99 cassette can leo begused to increase the time but as
the tape is thinner ,it is more likely to get stuck.

The software consists of the following modules:

11



2_7.1.Initialization; It loads the Vartious_addresses in -

différent 'pbintqra s»initializes the 1,0 devices,displays

time and  enables interrupts to start data collection’

operétion.The clock starts ticking and thus confirms the
bpmr&tion of the ayﬁtam,THe multliplexer control LED's also
flicker.The flow chart of this module along with that of
the A/D converter has‘been given in the appendix A.The
interrupti line RST7.5 is used for all the opérations
,elock update, display. update as well as ~ data
acquisition. The interrupt vector is modified by each of
the software modules jto'point to the next .mbdule ,to
enable the operation éof the following médule at the
occurrance of the next interrupt.

2.7.2.Clock module: If updates ﬁhe current time at the
60 pps time base generated in the timer chain.The time
iz stored in the RAM as well as displayved on the seven
segment displays.Clock is of 24 hour type and day of the
year is counted upto 3 digits.Year is not updated as 1t is
not needed.The flow éhart of the clock and display modules
have been given in the appendix B .The interrupt vector is
altered to point to the display module at the end of this
subroutine.

2.7.3.Display module;This module updates the display on

recéipt of the interrupt.The 6@ pps Pulse referred above

is used to interrupt the microprocessor.the clock
i
update,display update and the data acquisition procedure

take place on the ocurrance of interrupt sequentimlly.Thus

12



each  of +these operatlons take “place 20 times per
“second.The display Subroutine modifies the inferrupt
véctor to point to the databacquisitién.mddule.‘
2.7.4.Data éonversion;ThiS‘subroutine is the basic one for
this system;lt stores one byte of data in RAM, advances
channel count ,converts'the analog signal to digital by
successive approximation method and updates various
pointers.It also checks for buffer full to initiate
recording process and switchover the buffers.Data
recording 1is a simple gffair, data 1s presented to the
USART 8251 byte by byte in software loop,which serialises
and sends it to tape write electronigs.

As it  has been mentioned earlier; onlyv the RST7.5
interrupt 1line has been;used for the system.As there is
ample time Dbetween iﬂterrupts,data acquisition and
recording can  take place simultaneously.
2.7.5.Data read or verify;The data read operation has
been realised by software.The data readl operation is
usually performed after data collection and  hence
microprocessor can be made use of for this purpose.The
recorded' data from the tape is fed to an edge detector
which generates an interrupt signal .This signal is
routed to RST7.5 by means of a logic gate under software
control.A software counte? provides the '‘count between each
edge which is read through interrupt  subroutine.The
countef.is driven by & 30@ Khz pulse train ,which in turn
is taken ffom the output of the 8155 timerdﬂiterminal.The

interrupt subroutine reads the counter and again resets

13



and festar£5 thevcounter.A hardware1cpunter implemented in
8253 wifh ’inferfupﬁvwés used because software counters.
using timing loops céuld provide very small counts for ™
such a fast data rate.The decision level therefore could
- not be precisely fixed,resulting in poor reliability of
the decoder.With a dédicated oountér and high frequency
clock, the - tolerance . on the decision level | becane
sufficiently ‘high to enablé error free decoding.The
decoding scheme has been shown in appendix E  with the
help of a flow chart;It decodes longer intervals between

pulses as ZERO and two pulses of smaller interval as

ONE.This method could even be used for a data rate of 7200
bps with success.
3.4 CONCLUSION

A four channel data recording system utilizing the

standard audio oaéseﬁté_medium has been designed.It has
been successfully used for the recording of Ionospheric
Scintillations at PRL Ahmedabad and Departmént of Physics,
Saurashtra university, Rajkot.It can easily be used to
record any other information.Marginal software changes can

be ﬁade in the software to increase the recording time at
the coast of channel bandwidth.It would prove to be. quite

convenient for unattended data gathering.

4
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_ _APPENDIX.F‘,
" STEP BY STEP OPERATION

Inforﬁétion regarding 'the current time ,and station
code has to be initially loadéd'in the microprocessor
memory  starting from  the address 20A2h. 8econds
,minutes,hours;units and tens of day of the year ,hundreds
of +the day of the year, a leading zero and lastly the
last two digits of the year are stored in the RAM in this
‘sequence . ASCII codes of the threebpromineﬁt letters of the
station name are entered after +the vyear data.This
information gets displayed on the seven segment displays
after the program starts running.Clock is updated
automatically by the progkam.All the information is lost
on power down and initialisation needs to be doue agsain

all over.

Contents of Display RAM to be loaded at the start of the

recofding.

ADDRESS CONTENTS

2BA2H . SECONDS

2@A3H | MINUTES

2@A4H  HOURS

2@ABH  UNITS AND TENS OF DAY OF THE
| | YEAR

2@AGH ' HUNDREDS OF DAY OF THE YEAR

' WITH LEADING ZERO.
2BATH YEAR |
2@ABH ASCIT 1, STATION CODE



20A91 - . AscIT 2, STA?ION CODE
28AAH . ASCII 3, STATION CODK
After loading this-informaﬁion in RAM ,copy the program
by: GO BCSM.NQW the lngtrument can start functioning by:
GO 12A8. | |
 DATA READ AND TRANSFER TO PC

The read subroutihe is located at 14@@0H.One block of

data can be read in the following way:
GO 3C8@ ;copy the software‘in RAM
GO 1499 ;REWIND THE TAPE: PRESS PLAY BUTTON

Now one block of data will get stored in RAM at 4000-
5FFF and the headerAinformation i.e. time, station code
etc. would be displayed .The control returns to monitor
and more blocks can be read in the same way.

TransferA of a block of data to a floppy disk would
require Iinsertion of DOS diskette in the PC ,followsd by
terminal emulation software.As soon as terminal emulation
software takes control,the baud_rate of the COMM port is
set to 1200 bps.Now the switch at the back of the
instrument labelled TTY/KBD is flipped over to TTY and
reset button pressed.The instrument responds by giving
Signon message on the PC screen.

Now +the tape recorder is prepared for data read
operation ,tape i3 inserted and softw&re copy as well as
data read commands given as explained before.For data
transfer +to the PC, the program at 16C@ is used. GO 16C@

command is issued but the final CR is withheld.The file

272



transfer 1is initiated by specifyihgl the drive number
filename étc,Fdr exaﬁple

ai écint!dat'v WOuid gtofe the block-.uhder filename

o sointl. - |

Now the CR should be given to start data transfer.The
data is simultaneously displayed on the soreen.Data bytes
are split in two ASCII characters and stored in ASCII
form.End of data 1is indiéated by signon message.The
transfer operation can be terminated at this stage.More
blocks may be read and trﬁnsferred to floppy or hard disk

in fhe same way.

N
£
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APPENDIX G

Temporary Storage;

Stack

1/20@ secbnds
Seconds

Minutes

Hours

Days

Days*10@

Year

Station code 1
Station code II
Station co&e ITT
Optional

Data Pointer

Memory Pointer

Status

Lowaddress of

Interrupt routine

2OAQ

20A1

20A2

209A3

20A4

20A5

2BA6

2OAT

20A8

20A9

20AA

200AB

2WAC, 20AD (Number of bytes stoied)
QZAE,ZGAF (Mémpry address where'the new

data is to be stored)

2183

2084

Header constitutes data from locations 20AB to 20A2

stored in reverse order followed By six O@'s.

Memory Map; .
QIDA-OFFF
1Z®®~17FF'
- 180@-1FFF

Monitor
Run Location for Recorder Program

Keyboard/Display

24



2000-20FF
2800-37FF
3800~ 3FFF
APO-5FFF
6000~ TFFF

8000-FFFF

8155 RAM
Not used
Régorder Program in_EPROﬂ
Butfer I
Bﬁffer II

Not used

I/0 Map and port assignments;

P@H
@8H
counter @,
counter 1,
counter 2;
20H
port A
port B, PB@

port C:

82561
82563
/1@

- /2560 6@ PPS:Rate

/2 76.8 Khz:8quare wave

8155
D/A Converter

Comparator, rest not used

Channel select

Channel select,4 inputs
Write/Read control,RST 7.5
Motor On,Cassette Recorder
MUX Enable

Free

25



* APPENDIX H

BIT Assignments of the STATUS byte

Bit @/Bit 1 Channel select
Bit 2 Write Buffer A, @ Empty, 1 Full
CBit 3 | Write Buffer B, do
Bit 4 T/R Motor ON,@ QFF,1 ON
Bit 6 Data recording,@ off ,1 on
Bit 6 Buffer A, @ Empty,1 Full
“Bit 7 Buffer B, @ Empty,l Full
STATUS LED'S
LSB MSE
X X X X X X X X
CHANNEL  WRITE WRITE T/R DATA BUFF A BUFF B
SELECT BUFF A BUFF B MOTOR REC FULL FULL

ON ON
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19,

11
12

14,
15.
16.
17.
18.
19.
29.
21.
22.

23

24,

~ APPENDIX J

Addresses of importantLsubroutines(hex)

.Keyboard monitor . PP4E
.Serial monitor _ : _ : J3FA
.Time delay via DE : . | @5F1
.Byte write 1039, 1568
.Byte read B 1050, 150z
.Block write ,HL mem pointer,BC byte'count 19B@
.Leader/Traller, 128 @D'a& 128 FH's 1aCa
. Two second delay ' - 190F8
.Clock _ ' | 110e
A/D converter calling location 1169
.A/D converter subroutine 1660
.Motor on - - . 11E@
.Motor off | ! 11FQ
Main program for recording : 1219
RST 7.5 vector,A/D converter : 127@
do » clock , 1289

do ,display o 1290

Entry point for main program » 12A0
Copy header . , L2
RET 7.6 1I8S header | ) 1280
Disply packed BCD N 1309
Split nibble 131C
.Display alphanumeric ' _ 13409

Initialize ports and timers 1360

5

AW



25
26

27.
28.

29.
3.
31.

33,
34.
35,
36.
37.
38.

39

49.
41.
42.
@3.

44

24

.Start‘récord mode 1391
,Stqrt'read mode 1398
Main ¢a11.f¢r initialisation 13A0°
Code table for alphanumeric data 1307-13FF
for display on sevén segmeﬁt LED's |

Read one block ' 14p0/1600
Copy header ,used by read 1450
Copy self to 1000 ,runs at 3C8Q 1480
.Write sync and byte count,called by record 14AQ
Loop TF 140
Checksum generation in Accumulatbr 14E@
Start recording 160
Initialise 8251 1530
Wait char used by 8251 '156@
Initialise for read | 1579
.RST 7.5 I88 looation:for read operation 15A®
Byte read | 15CQ
Block read and display 1600
A/D converter el
Test D/A converter, generate'ramp 1680
.Test counp between pulses in'read mode 1699
data stored at 400Q@, 2000 values

.Data Transfer Program 16CQ



APPENDIX K
SYSTEM SPECIFICATIONS

1.No. of channels : ! one to four
2.Input range : - @~5 Volts

>3.Sampling rate (total) : 20 per sec
4.Data recording medium 3.8 mm tape

(audic casgsette)

5.Recording density | 2390 char psr in
6.Tape speed ' | 47.6 mm. per sec
7.Number of tracks one per side
8.Interrecofd gap ' 95 mm approx
9.Recording mode 1L start bit , 8 bit serial data,
and format _ LSB first,l stop bit , no parity
19.Recording rate 4800 bps
11.Data block size . 8296 bytes
12,Data volume on one C-60 cassette 1.5 Mbytes
13.Power source ’ ' 2383V AC/12V Battery
14.Power consumption _ - 15 Watts
15.81ze WXDXH (mm) 305X380X76
16.Weight (excluding tape recorder) 3.3 Kg.

Note: The récording rate may be reduced to 2499 bps to
reduce - the number of errors,In that case the volums: of
data on C-6¢ cassette also drops to 8@ Kbytes.It would

require the following changes in the software:

address,1364b 3E@8;divide by 8 to zet 38.4 KHz
15CH 3E56;detection threshold for 1
16D3 3ES6;0r @

30
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- APPENDIX N
DETAILS OF RS232C AND INPUT OUTPUT CONNECTORS
RS232 C,9 PIN FEMALE CONNECTOR D TYPE
1.NC -
2.RECEIVE DATA
_TRANSMIT DATA

(&)

DTR-==m=m—m - JOINED TO DSR

4
5. GND
6.DSR
7.RTS--—---=--- -JOTNED TO CTS
8.CTS |
9.NC

INPﬁT OUTPUT CONNECTOR 9 PIN D TYPE FEMALE
1.CHANNEL 1 IN |
2.CHANNEL 2 IN
3.CHANNEL 3 IN
4,cﬁANNEL 4 IN
5.GND
.CHANNEL 1 OUT
.CHANNEL 2 OUT
.CHANNEL 3 OUT

0w oo ~N o

.CHANNEL 4 OUT

N
N




114 dOLS 3NO 1S¥13 857 VIVQ 11§ 8
(0) 118 L¥VLS 3NO k504 TvI¥3S 1188 NI 03040038 Viva
(SON023S () 3dVLI WWGE = dV9O %3078 43LN) 1!IS3i0y

M2018 30 GON3 (8§

T

S
d01S 34Vl k e

3NOl S,44) S.00] ANS
ZH 0087 8ll] 8ZIIMI3HD

S31A8 9608 VviVvQ

4371vyL
%2078 40 ONINNIOIS (V
S3lag¢e | S31A87 .
L D3SNIN HH S31A8Z 31ASL SILASE : )357
__1so¥3z dV3IA 300) S.34|s.,00| 3NOL
VIV g T 3N g 0 awa B VR A Inortvis| AENNOOS YL T g ol T eal zH 008y
o | | 3148 } f
. | S31A8 0l AWANG] © JINAS S1¥VLS 3dVI
N — e — . W
'NOILVAH04 NI 330V 3H . | 430v3

LVAY04d VIVd 3dVI ALIASSVD )

_ - © X IdNIIAV

4




WYYOVIO %)018 W3ILSAS l-914
AV 1dSIQ
0CIS+
Qy¥v08 A3N Sdd 09 ZHNZ+L0E
0oo0o0o0O0O ﬁ Q ] ]
(1IN0 1%1)
o ] (£528)
=~ = B ZHW 220%6 <
.ﬁ o 4019313a] ‘ e
A e 3903 B IAI__ ——52 1Sy (S518)01+
222N 2 Lo 43AV3dS Woud A43A0034[ 1061
| L --[1 o viva 2070}
JLI0R3Y /1 0L AIIIAIL,.J -_u_ 2 | P Ammwama.ro | .
I p -— £2d 0.sz£
Y _ Mm L o tsze) X
- + 02d
vIU..&\..O , - - _ * og4 axiL s
. . 4—T - / HOLNINO ORI
MT_U &\O * _ = , Lvd SS18 a3sva 580g Y300IN3
v i XNW3q HOLVHVANOD+ Jva | |vinod 3SvHdIg
: . : —- Ovd .
ZHI &olAIM, wm - d _als  aos -
S 1 . H
- AL omxﬂ.ﬂ. ALL
IH) d/ 0 —e—0 " 3NN 0L
. _ ] R L T —
. HOLIO3INND)D
STINNVHD INdNi—- wIUmIWIJvIU DZEZ SM O1




WYHIVIO XI0718 Y3 LNdWOI0HIIN Z-914
IX¥ ‘axy hmmum VAIH QT4  (0081) S5
IX1faxt dd - ad VINITHAW ' MA Sly - 8y
) uH s e L3 - P LN"40) “ #O1 ¢ Lav-Oay
h = & € ? mww H 9 e STVNIIS SN8 Tud
oLy 00 s 0002 NIl
91,z |8V €528 sz | s$sig
N\*‘ il
_ = T
woi] oy .
SIv-8Y siv
v
3903
L e Viva G3A1373 %
v-Oy . — e 3V S°L 1SY f————Adqd 09
Lg-0q J ~ fa s-91sub—L o oy
- T o
1] b 1] RN $'S ISYP——a N
- =l ayvod A3y ‘A
34410001 | OV 344~ 0009 Ayl 4440-0007 | 0LV 44400000 5808 w/or ~
3119 8v 7925 7929 zeL2 0y
Sivuy M
Bl I %: [T stvavp———J |
| SOMH ¥H SI MW tn 52 Mh S) un
SS15719L BEIS Ty, 8E1S 77,
3 .Gmw.c. 0/1 C b
LELZS)  YWIW OLS) ¥ N0l

nex



r o

8000 —FFFF |NOT DECODED
| 6000 - 7FFF  |BUFFER B
L 6264
L000 - 5FFF |BUFFER A
6264
3800 - 3IFFF | EPROM 2716
2800 - :37FF | NOT USED
2000 - 27FF | 8155
1000 -1FFF__| KEY BOARD
1000 - {7FF___| RAM 6116
0000 - OFFF | MONITOR 2732
MEMORY MAP
+5
16]
A]3 ._._._1_3.A ,.9...—-—— 2732
Aty — 3B 10
Ats— 216y wsLs M
L]z _
15|02 155 ? NC
A12 1 Cp ¢
C c
3K3 D 6264
: | 4 6264
+5 T

MEMORY DECODER
(OFF BOARD)

— I

LO-FF NOT DECODED

38 - 3F -
30 - 37 NOT USED
28 -2F
20 -27 , 8155
18 - 1F
NOT USED
10 - 17
08 - OF 6253
00 - 07 8251
I /0 MAP
+5
I
Ay ; A }i 8251
Ay 2 B 3 8253
A3 Tl 74LLS 3 6116
AL ——oE, 138 T KBD
A1s cE2 g 8155
E b———o 2716
3 9 NC
3K3 7 NG
+°5 138

MEM & 1/0 DECODER

A

FIG.- 3 MEMORY MAP | |/o MAP AND DECODING LOGIC
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