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This review has been elaborated based on the following data: 
 

 Appointment of the reviewer by the chair of the committee of the defense of this Ph.D. 
thesis. 

 Application for the acceptance of the review by Prof. Musil, the head of the branch counsel 
of the Ph.D. study of the specialization „Microelectronics and Technology“ of Doctoral 
study program „Electrical Engineering and Communications“. 

 One copy of doctoral thesis „Unconventional Circuit Elements for Ladder Filter Design “. 
 One copy of a short version of Ph.D. thesis. 
 One copy of „Overall point evaluation of the Ph.D. student“, beginning September 1, 2007. 
 Reprints of ten author‘s papers from conference proceedings or local journals. 

 
The Ph.D. thesis under consideration is a part of continuously performed research activities of 

the Department of Microelectronics, Brno University of Technology. The topic solved is up-to-date: 
developing new circuit ideas of active components for analog filter design, enabling effective 
simulation of low-sensitive passive ladder filters. Due to today’s necessity of constructing battery-
powered applications, the low-power (LP) low-voltage (LV) applications are preferred. That is why 
the thesis is focused on developing LP LV unconventional active building blocks of analog filters. 

More concretely, the thesis under consideration is written with the aim of bringing new ideas 
towards developing novel building blocks for economic synthesis of higher-order filters simulating 
low-sensitive RCL ladder prototypes, and focusing on today's trend of utilizing low-voltage (LV) 
low-power (LP) IC technologies. It has 108 pages, containing all the necessary parts, which are 
prescribed for Ph.D. dissertations, submitted to the defense at Brno University of Technology, 
Czech Republic.  

The work has a good logical structure, containing the section of the state-of-the art, the thesis 
objectives defined in the second section, followed by two main sections, which also include the 
author's contributions to the field.  

The first of them is devoted to the analysis of contemporary active building blocks, which are 
currently used for the synthesis of filters simulating the ladder structures (OTAs, CCIIs, CDTAs, 
DVCCs). The Ing. Shaktour’s contribution here is in proposing LV LP OTA stage, based on the 
bulk-driven approach, as CMOS-level structure. This structure is used as a basic building block for 
designing other LV LP active elements, CCII and CDTA in the second step. A novel idea of OTA 
with gm adjustable via an external resistor is proposed. There are three important consequences of 
utilizing this idea: 1) gm adjustability via external passive component, 2) decreasing voltage and 
current offset, 3) OTA linearization via negative feedback and increasing the dynamic range of 
linear operation. The issues 2) and 3) are very important, particularly from the point of view of LV 
LP devices because such devices are normally characterized by a limited range of voltages/currents 
for linear operation. The frequency range of operation is rather lower than for classical IC solutions 
but the resulting bandwidth is still relatively high for LV LP technology. 



After a detailed analysis of the already published papers from this topic (in which Ing. Shaktour 
is author or co-author), Ing. Shaktour should clearly specify his author's rate (in percents) of the 
above results. 

In addition to bulk-driven design, the author describes some original results of designing active 
building blocks with the help of so-called diamond transistors and buffers. 

The main contribution of this section consists in developing LV LP active elements called 
VDTA (Voltage Differencing Transconductance Amplifier) and VDVTA (Voltage Differencing 
Voltage Transconductance Amplifier). VDTA was recently proposed by prof. Biolek (the 
supervisor of Ing. Shaktour). The contribution of Ing. Shaktour consists in developing the idea of 
VDVTA and in designing LV LP VDTAs and VDVTAs. These blocks become important building 
blocks for economical simulations of floating inductors and passive ladders as described in Section 
4. 

Section 4, the second main part of the dissertation, describes some new ideas about the LC 
ladder simulation and other applications of the above active elements. In the first sub-section, OTA 
is used as building block for the synthesis of floating inductor. After replacing the classical 
inductors in RCL ladders by the synthetic ones, active filter is obtained that is subsequently 
optimized to maximize voltage and current dynamic range. Novel rules of such an optimization are 
proposed in the dissertation, and their usefulness is demonstrated. The author provided the synthesis 
of floating inductor also via diamond transistors and the analysis of real effects is also included. 
Experimental verification is performed only via PSpice simulation. 

The following subsection about the floating general impedance converter (GIC) is a copy of 
recent paper, which is co-authored by Ing. Shaktour. I cannot assess his contribution. 

The most important contributions of Ing. Shaktour in Section 4 are parts about VDTA and its 
applications. He shows that the floating inductor can be designed via only one VDTA and one 
grounded capacitor. This fact is important for economical IC implementation of complex ladder 
filters as clearly demonstrated in the thesis. Furthermore, two other VDTA applications described in 
Section 4 are novel: first-order all-pass filter employing one VDVTA, and KHN-type universal 
biquad with two Z-Copy VDTAs, providing Q-control, which does not violate the characteristic 
frequency. 

From the formal point of view, the work is in a relatively good graphical form, written in good 
but not excellent technical English. On several places, the author uses problematic technical terms, 
for example “feed back” instead of “feedback”, “super-transistor” instead of “diamond transistor”, 
etc. On Page 22, the methodology of all the designs is divided into two steps: theoretical analysis 
using symbolic SNAP software, and PSpice simulations. However, I am afraid that such a 
procedure is documented only in minor cases in the thesis. Most circuits are simulated only via 
PSpice. 

Section 4 describes the basic building block for active filter design, some of them well-known, 
some novel, proposed by the author. However, the differentiation between these groups is not clear 
and the reader can only guess what the author contribution is. Circuit implementation of several 
basic operations such as signal summation, integration, etc. via each building block is explained, 
but the reason of the selection of just these operations is not mentioned. This reason is obvious from 
the following section (the synthesis of active filters, utilizing flow graphs which model such 
operations). 

 
My questions: 
 

1. For ideal VDTA, the circuit in Fig. 4–16 simulates the floating inductor. The model of the 
simulated device will be more complicated after considering real parameters of the VDTA, 
particularly the parasitic impedances of its terminals. Could you perform a simple error analysis? 

2. The KHN VDTA-based universal biquad, introduced in Section 4.4.5, is designed for low Q 
(Q=1). Could you demonstrate that your circuit can work also as higher-Q biquad? 

 



 
 
Conclusions: 
 
The submitted thesis is written rather concisely, and thus some important points are not 

emphasized accordingly. On the other hand, the author achieved interesting and original results, 
particularly in the area of novel VDTA and VDVTA active components, their bulk-driven CMOS 
design, and their applications. Thanks to these results, the reviewed thesis has a character of 
creative scientific work. Several results were already reviewed, because they were published in 
conference proceedings and national journals. I see that the publication activity is limited to the 
conference proceedings and local journals which can be a weak point. The above suggestions and 
reminders point out that some partial formal and factual imperfections appear in the work. 
However, they do not decrease the overall scientific value of the dissertation. I suggest come to the 
final stage of the process, i.e. to the defense of the above thesis. 
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