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Abstract—This article is on test circuits designed to check a functional logic based on the digital circuits embedded in the
integrated circuits developed from [11]. The testing of integrated circuits are described in this article with schematic capture of
circuits. A complete setup of switching components are made in the process of defining the connection switches. Finally, this
research demonstrates an example of IC testing outputs with computer-aided design(cad).
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1 INTRODUCTION

With variables MbA and MbNg,

These logic functions are generated[11]:

— —
MbA. MbNg + MbA.MbNg

@

MbA. MbNg + MbA.MbNg

)

In setting up an IC for MbANbW logic gate circuit, Logic
Circuit Sim Professional (full version) was used in achieving
this. With single selection mode activation, the following are
labelled 10 points in orange color in the preview after :

1.MbA
2.MbNg
3.10_or
4.10_Xor.

The next setup for MbAMbNg logic circuit is shown in the
steps below in the schematic captures in [11].

MbA

Light 19
And 8

P
v
o—]
v
or13
Not 3 Light 23
MbN
| S Xor 14

And 7

Not 4

Figure 1.

The next stage is to show the completed ic elements in use.
| started a new project then add the elements from the ic
menu. The menu shows the ic elements of MbAMbW and
MbAMDbNg logic circuits.[11]
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To use is by just selecting them and these appears in the
grid layout. These are as shown below in the schematic} :
Figure 2.

There are two inputs and two outputs for each embedded
circuit/integrated circuit. A demultiplexer is placed in
connection to each input to enable selection of one input at
a time. For example, MbA and MbA1 inputs to select which
is which, a select signal s will enable MbA if s=0 and enable
MbA1 if s=1.

The circuit indication for that as described is shown below in
the schematic capture :
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The rest of selection for input connections are shown also
below in the schematic captures
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Figure 6.

On the output connection is also a multiplexer to select one
output at a time. For MbAMbW ic, the outputs are I0_And3
which is selected when s=0 and 10_or1 when s=1 from MUX
7 multiplexer.

For MbAMbW ic, the outputs are IO_Xor when s=0 from
MUX 4 multiplexer and I0_or when s=1 against MUX 4.

Input-State Connection Table: Table 1

DEMUX Name | Select State Input
State
DEMUX 10 0 MbW
Demux 10 1 MbA
Demux 13 0 MbA1
Demux 13 1 MbWH1

Output-State Connection Table : Table 2

Mux Name Select State Output State
Mux 7 0 I0_And3
Mux 7 1 10_or1

Mux 4 0 10_Xor

Mux 4 1 10_or

The two integrated circuit blocks are separated but MbA
input can get the two connected into a complete circuit. This
is shown in the schematic capture Figure 7:
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Figure 7. NB:DEMUX 10 IS DEMUX MBW AND DEMUX 13
IS NOW DEMUX MBA.

A further connection will be necessary to create a more
compact integrated circuit just like a physical ic package.

This is as shown in the schematic capture :
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FIGURE 8.
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2 TEST CIRCUIT DESIGN

Figure 9.

Timing Diagram 0: Entry 5

Q o —@trrTTgBTIgTa O: Entry 6
o
Lioding Diagrarp O: Entry O _I—- 1 ) —]
i

DEMUX MbW

Switch 19
@ s
—_—
[ J Light 25
bW
10_And3 TimingRiagzam 0: Ent
MbA Ll T
Button 35 T —I - _
bW 1
10,011 [ ®
MbAT so
Q Timing Diagrarh 0: Entry 3 | MUX 7
Ii";;]mg Diagram 0: Entry 1 o' l-@ .
i - ° rmmpmgToTagran 0: Entry 4
| switch 20 . I g

[ J I —~
1 g
so
Button 31
DEMUX MbA
®

—

10 _Xor
Tinjing Diagram O: Entry 2
@—] wro Timing Diagram 0: Enf
o
Button 29 MbAMbNg ot —@ =
- 1 ® I Light 26

10_0r

i Switch 21
Button 30

Switch-Lightning State

In this section, | model a circuit to test the functional design
of the embedded circuits as at now. The switching test YTT: YET TO TEST

circuit as inputs with light indicators as outputs, the logic Switch Indicator/
gates are put to test to assess the accuracy of functional witc ndicator
requirements. States Area Demux
Henceforth, a switch component will function as a logical .
input to a demultiplexer that forms the switching test circuit 19 20 21 Light MbW MbA
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