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1.4.4 pPSPICE COMPARATOR MACRO MODEL

The use of an analogue behavioural model (VCV SE) has proved to give nea-ided
results of acomparator in Sedion 1.4.3. Job times were short and few nodes were
needed. The comparatorhas a macromodelbuilt into PSpice'slibrary file
EVAL .LIB. Inspectit; it modelsthe comparatol.M111, a silicon monolithic
integratedcircuit suitablefor driving lamps, relays and solenoids. It is found in
EVAL .LIB in a subcircuit with the name LM111. See Fig. 1.4.4.
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Fig. 1.4.4 The LM111 comparator.
(a) PSpice configuration, VCC - ‘
(b) characteristics. v(2) > v(1)
Output v(3, 5
VCC +VEE
Input v(2, 1)
v(2) <v(1)
(b) -+ ~VEE '

* Refer PSpice to the appropriate library file.
.LIB EVAL .LIB

* The next statement calls the comparator model into the circuit file.
Xcomparator 1 2 3 4 5 6 LM111, X signifies a subcircuit.
* [ I R B |

I Subcircuit name in library.

| | | Output ground.

| | Node for output.

| Node for negative supply, VEE.

Node for positive supply, VCC.

Node for inverting input connection ).

Node for noninverting input connection (+).

* Device name in main circuit.

* The node numbers can be arbitrary. The order of the comparator
* connections is important.

* ok %k kX *

*
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These statements will be recognised in the example that follows.

There are severd different waysto usethe LM111 comparator. A common
way isto trea the comparator as an open-colledor output. The output-ground pin
is connectedo the systemgroundor VEE. Theloadis connectedetweerthe
output pinand VCC. BJT turn-on ocaurs if the noninverting input voltage v(1) is
less than the inverting input voltage v(2). Turn-on in accompaniedby
(VCC+VEE) appeaingaaosstheload resistor RL. Otherwise, the voltage aaoss
the load is virtually zero.

The load resistancevalue hasto be setso thatthe load currentdoesnct
exceedbOmA. Too high a value foR, results in a slow voltage rise-time as the
output "floats" high.

EXAMPLEW144

Repea EXAMPLE 1.4.3 of the text usingthe PSpice comparator, model LM111.
Use the load conredion shown in Fig. 1.4.4 with aload valueR =5002. Plot the
traces of the input and output-voltage waveforms. Note the job time.

Solution
There are four steps to achieve a solution.

From Fig. EX1.4.3awe candrawthe PSpiceconfiguration using
STEP 1| thesubcircuit LM111to represent the comparator. See Fig. 1.4.4.

From the PSpice configuration in Fig. 1.4.4 and the description of
STEP 2| thecomparatormsa subcircuitabove,we canwrite a circuit fil e
W1 4 4CIR. See next page.

The PSpicesmulationisrunwith the circuit fle W1_4 ACIR. The
STEP 3| resaults, input and output voltages as functions of time, are written
in the file W1_4 4DAT for the use of PROBE.

We can use PROBE to crede traces of the sinusoidol input voltage
STEP 4| v(2,1) and the output voltage v(3, 5) as shown in Fig. W1.4.4 on
the next page. As expectedjf v(2)>v(1) the outputvoltage

V(3, 5) is 30V. Otherwise the outputvoltageis zero. With this macromodéd
LM111the output-voltage rise-time is 8ms, but the fall-time is 30ms. These are
slow responses.Thejob time was9.62s,almosttwo seconddessthatthejob

with the analogue behavioural model in EXAMPLE 1.4.3.
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LM111 COMPARATOR FOR ZERO-CROSSING DETECTION
* To determine the input and output waveforms.

* SOURCES

VS 2 1 SIN@ 1V 1Hz); Input voltage.

VCC 3 0 DC 15v; Device positive source.
VEE 0 4 DC 15V, Device negative source.

* CIRCUIT ELEMENT and DEVICE

RL 5 3 5000hms; Load resistance between collector and VCC.
Xcomparator 1 2 3 45 4 LM111,; Subcircuit call.

* Subcircuit for library file.
.LIB EVAL .LIB

* ANALYSIS

. TRAN 3ms 1.6s

.PROBE v(2,1), v(3,5); To view inputand output voltages.
. END
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LM111 COMPARATOR FOR ZERO-CROSSING DETECTION

Input voltage

Output voltage

20VA
OV #--mmmmmmmmm e mp e T - - - - -e-eepes-eeemeeeeeoge---eee-
Os 0.2s 0.4s 0.6s 0.8s 1.0s 1.2s 1.4s 1.6s
av(3,5) .
Time
Fig. W1.4.4

END OF EXAMPLE W1.4.4
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Drill Exercise WD1.4.1

RepeaDrill ExerciseD1.4.5(in thetext) usingthe comparatot.M11 from the
file EVAL .LIB, but changingthe load resistancdo R =50%2. Comparethe
results.

Drill Exercise WD1.4.2
Repea Drill Exercise D1.4.6 using the comparatorLM111 from the file
EVAL .LIB and having a load resistanBg=50Q2. Compare the results.

Drill Exercise WD1.4.3
Repea Drill Exercise D1.4.7 using the comparatorLM111 from the file
EVAL .LIB, and having a load resistanBe={2. Compare the results.



