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Abstract 242212

The purposes of this research are (1) to synthesize and design analog circuits using current
controlled current differencing transconductance amplifier in saturation-mode (CC-CDTA) (2) to
synthesize and design the application examples of the circuit using CC-CDTA in saturation-mode
and (3) to construct and find the efficiency of an instructional package on the topic of current
controlled current differencing transconductance amplifier  in saturation-mode and its
applications.

The proposed circuit is based on CC-CDTA in saturation-mode which is the Schmitt
trigger. The hysteresis and amplitude of the output current of the Schmitt trigger can be adjusted
independently/electronically by input bias currents, it is more desirable for applying in an
automatic control via a microprocessor. In addition, the output signals are independent of the
thermal voltage (V). The applications as a relaxation oscillator, triangular/square wave generator,
pulse width modulation and monostable multivibrator are given here to display the usefulnesses
of the presented Schmitt trigger.

The performances of proposed circuits and its applications are examined through PSpice
simulations and the experimental results. The results show that they are good agreement with the
expectations that the hysteresis and amplitude of the output current can be
independently/electronically tuned. Moreover, the circuit descriptions are very simple. With
mentioned features, they are very suitable to realize in a monolithic chip. The maximum power
consumptions of CCW (counterclockwise) and CW (clockwise) Schmitt triggers are

approximately 191uW and 235uW, respectively, at £1.5V supply voltages.



242212

An instructional package is used to transfer new knowledge to concerning person. The

samples are 37 students of the fourth year bachelor degree registering in electronic circuit analysis

and design, department of electrical engineering, faculty of industrial and technology,

Rajamangala Isan university Sakonnakhon campus. The experimental plan of this research is

“One Group Pretest-Posttest Design”. The scores are computed for its efficiency with the formula
E1/E2.

The results show that this instructional package had efficiency at 81.622/80.180 which is

higher than 80/80. Moreover, the results obtained from experts for suitability are found that the

instructional package is in most suitable level (average value is 4.033). For the impressibility

offering from the students to the demonstrative set is in much agree level (average value is 4.152).

(Total 303 pages)

Keywords : CC-CDTA, saturation-mode, current-mode, instructional package
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