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Abstract -~ 2 3 3 3 1 l

The purposes of this research are (1) to synthesize and design a current-mode
universal active element named current controlled current differencing transconductance
amplifier (CCCDTA) (2) to synthesize and design the application examples of CCCDTA
(3) to construct and find the efficiency of an instructional package on the topic of current
controlled current differencing transconductance amplifier and its applications.

The proposed CCCDTA is based on bipolar technology. Since the parasitic
resistances at the current input ports can be controlled by an input bias current, it does
not need a resistor in practical applications. Moreover the signal processing circuits
based on CCCDTA are easily modified to use in control systems using a
microcontroller. The proposed CCCDTA consists of 2 basic blocks which are translinear
loop current differencing circuit whose parasitic resistances can be electronically tuned
and differential pair operational transconductance amplifier. The application examples as
a current-mode universal biquad filter, a current-mode multiplier/divider, current-mode
square rooter, inductance simulators and sinusoidal oscillator are included to show the
usability of the proposed CCCDTA.

The performances of proposed CCCDTA and its applications are examined
through PSpice simulations. The results show that they are good agreement with the
expectations that are low power, low voltage, wide dynamic range, wide bandwidth.
Moreover the parasitic resistances can be widely tuned. Five application circuits use a
few active elements without external resistors that make small chip area. The proposed
CCCDTA is very appropriate to realize in a commercially-purposed integrated circuit.

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

The samples are 34 students of the first year master degree registering in linear

integrated circuit analysis and design, department of teacher training in electrical
engineering, faculty of technical education, King Mongkut's university of technology
North Bangkok, studying center of Rajamangala Isan university Khonkaen campus in
the second semester of academic year 2008. The experimental plan of this research is
“One Group Pretest-Posttest Design”. The scores are computed for its efficiency with
the formula E4/E,. '

The results show that this instructional package had efficiency at 74.164/74.902
which is lower than 80/80. However, the results obtained from experts for suitability are
found that the instructional package is in most suitable level (average value is 4.531).
For the impressibility offering from the students to the demonstrative set is in much

agree level (average value is 4.199).





