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Using LabVIEW Tool for Verifying the
Functioning of an Electronic Programmable
Circuit

Corina Daniela Cuntan, loan Baciu, Caius Panoiu, Raluca Rob

Abstract— This paper presents an electronic circuit that
identifies a code introduced using a keyboard. If this code is
corresponding to the stored code, the system actuates an
electromagnetic device. If the input code does not correspond to the
stored one, the system blocks the inputs. The electronic circuit is
realized in LabVIEW and permits an analogical command to the
electromagnetic device using a data acquisition board.
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[. INTRODUCTION

The programmable encoder that is presented in this paper
realizes the coding in many variances in order not to permit
the code breakage by an unauthorized person. If the person is
dialling a wrong number, the execution device is blocked
automatically.

The digits sequence is essential. Code number can contain
the same digit more then once. The code can be changed using
the input keyboard and is charged in three memory registers.

II. THEORETICAL PRESENTATION

The electric scheme contains three functional blocks: input
block, command block and programming block.

Input block is composed by a keyboard for dialling the
entering code and a diode matrix that realizes the binary
codification. Using an eight input OR gate, the system
approaches any key pressing, the output pulse is delayed using
a trigger Schmitt delay circuit.

For describing the sequential system (command block) the
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authors use Boolean algebra and finite state automaton theory.
There was adopted Moore model. The state register is
represented using a temporary memory block realized with
Delay latch.

The command block is depicted in figure 1. In figure 2 the
authors present the system evolution in state space.

The synthesis of the combinational logic circuit (CLC) and
the determination of the secondary excitation are realized
using variation table of delay latch and the codification of the
system states. There were used three delay latches. The
transitions from one state to the other depend by an input
variable. The secondary excitation function is obtained by
superposition of some elementary functions:

fi=®y +2xp,, j=0,12 (1)
where:
- @, is the function of the transitions that are not

conditioned by the input variables,
-y, is function that is conditioned by xk variable.

Using Veitch Karnaugh diagrams, there can be obtained the
other functions for the first delay latch:

v, =000,0;
v, =00 )
w; =0,0)5 vy =050

The input of the first delay latch can be calculated with the
following relation:

Dy =0, +x,'¥, +x;%¥, +x,,.V; +x.¥Y, =

x0,0,0, +x3QIéO +X 40 0100 +;Q2Q0

3
The functions y, for the second delay latch are:
w; =0 Q1 0, (4.2)
y,=0,0, (4.b)

The input of the second delay latch can be calculated with
the following relation:

D, =@, +x,%, + 53, =x,0,0,0, +%:;0,0,

©)
The functions . for the third delay latch are:
¥ =000,
¥, =0,0,0, (6)
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w3 =055 vy =00

The input of the third delay latch can be calculated with the

following relation:

Dy =@y +x, ) 42,0+ T x5 =

X7 Q() Q] Qg +x_2Q0@1é2 +x_*Q2 +x#QOQ1 +@0QI

The synthesis of the primary excitation function is made

following figure 1. Using VK diagrams, there are resulting the
following relations:

Y2 =00, (8.2)
7
2 Y1 =0,0 (8.b)
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Fig.2.System evolution in state space
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Fig. 3. Encoder block scheme.
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Fig. 4. Evolution algorithm for counter synthesis.

The programming block is presented in figure 3 and serves
at code pre-establishing.

The electric scheme contains three 4 bits registers. The
inhibit input of the inputs and outputs of the delay latches that
are contained by the registers are on low state. The outputs
maintain their state until the clock pulse turns to a new rising
edge. The outputs of the register are connected to the control
inputs of an analogical multiplexer.

The 10 numerical keys are connected directly to the
multiplexer channels.

The clock pulses for all three registers are apportioned
successively by a counter realized with two Delay latches.

For synthesis of the counter, the authors start from the
evolution algorithm as in figure 4.

The first counter latch:

Vi ZQ_1+Q_0 9)
Dy =x4x:0,0, = x4 +x: 0,0,

(10)
The second counter latch:
¥, =0, (11
D, =@ +xy + 6, =xy + 00 =x,60) = x +x*§0 12)
The outputs can be followed with the relations:
»=00, =00, »=0Q (13)

When the user press x# key, the electric scheme blocks the
execution part and the clock pulses are applied to the counter
register. The x* key resets the entire circuit. Simultaneously
the counter register resets, too. The same effect (counter
register reset) has a new x# key pressing. This operation is
necessary when the user wants to set in circuit memory a new
code number [1], [2], [3] and [4].

III. LABVIEW DESIGN OF THE FUNCTIONAL BLOCKS

General scheme of the encoder, presented in figure 5,
contains the following functional blocks: encoder, counter
register, multiplexer, 4 bits register and command block [5].
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The encoder permits to obtain a 4 bits sequence for all 10
inputs that correspond to the selection buttons of the circuit
code. It contains 10 Boolean controls and 4 Boolean
indicators for displaying the output sequence.

The counter register, whose scheme is presented in figure 6,
permits to obtain a 3 bits sequence that generates the clock
pulse for all registers. The multiplexer, presented in figure 7,
devolves at its output the input selected line corresponding to
4 bits code from the encoder.
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Fig. 5. LabVIEW functional block of the encoder.

The 4 bits register, presented in figure 8§, memories the
encoder output sequence and devolves to multiplexer when
achieves the clock pulse from the counter register.

Moore automaton that is realised in LabVIEW (figure 9)
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permits the user to obtain the states that correspond to latch
outputs command stages.

Front panel and the states that correspond to circuit (figure
10) block show the programming regime.

After using serially the three code numbers, it can be
observed that the containing of the memory registers and the
counter states are modifying (figure 11, 12, 13) reading the
programming state. After that it is waiting for the user to
introduce the code (figure 14).

After serially introducind of the memoried code, it can be
observed the automaton latch states (figure 15, 16, 17).

If digit order is not respected, or the code is wrong dialled,
the circuit blocks.

For modifying the code digits, the circuit has to turn on the
programming state (figure 18), and the new code is dialled
following the steps that were mentioned previously.

Command block realizes the impulse command for
programming sequence, respective for the actuating sequence
in function of the output states of the multiplexers.
Programming sequence generates the selection for the clock
pulses of the counter register block. As well, the command
block permits the functioning reset for the entire circuit using
x* key. At pressing the x# key, the execution part of the
circuit is blocking and clock pulses are applied to counter
register.
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Fig. 6. LabVIEW functional block of the counter
register.
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Fig. 7. LabVIEW functional block of multiplexer.
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Fig. 8 LabVIEW functional block of 4 bits register.
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Fig. 10. The front panel for programming situation.
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Fig. 13. Front panel and register states at writing 3.
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Fig. 16. Front panel and latch state at dialling the second memoried digit.
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Fig. 17. The situation of command the execution element.
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Fig. 18. Front panel and latch state at changing from the action state to the programming state.

IV. CONCLUSIONS

The scheme of the electronically circuit is realized using
functional blocks. Because the scheme contain many
identical blocks, the authors was used an important
facilities of the LabVIEW [6]-[7], consisting in possibility
of using Sub Virtual Instrument blocks. Each block was
realized and tested individually, the authors checking his
functionality.

Taking into consideration the complexity of the
electronically circuit, in this paper are presented the internal
structures for each block and the entire scheme being
presented as block scheme.

Based on LabVIEW scheme and using an adequate data
acquisition board it can be realised a command to an
external execution element.
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