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INTRODUCTION 

Power supplies for modern electronic systems must 

be of high quality, small, lightweight, dependable, 

and efficient. Linear power regulators are 

inefficient because their operation is based on a 

voltage or current divider. They can only produce 

output voltages that are less than the input voltage. 

Furthermore, because they require low-frequency 

(50 or 60 Hz) line transformers and filters, their 

power density is low. Linear regulators, on the 

other hand, can produce very high-quality output 

voltage. Their primary application is as low-dropout 

voltage (LDO) regulators at low power levels. 

Electronic devices in linear regulators work in 

active (linear) mode. [1] Switching regulators are 

used at higher power levels. Power electronic 

semiconductor switches in on and off states are 

used in switching regulators. Switching regulators 

can achieve high energy conversion efficiencies 

because there is little power loss in those states (low 

voltage across a switch in the on state, zero current 

through a switch in the off state). [2] 

In dc-dc power conversion, high-frequency 

electronic power processors are used. The functions 

of dc-dc converters are as follows: 

 

 

 

 

 

 

 

 

• to convert a dc input voltage VS to a dc output 

voltage VO, 

• to regulate the dc output voltage in response to 

load and line variations, 

• to keep the alternating current voltage ripple on 

the direct current output voltage below the 

required level, 

• to create a barrier between the input source and 

the load 

• to guard against electromagnetic interference in 

the supplied system and the input source, 

• to meet a variety of international and national 

safety standards 

MONITORING INTEGRATED CIRCUITS 

The modern world's constant advancement of 

science and technology leads to the widespread use 

of electrical devices in all aspects of human life. 

Simultaneously, in order to integrate all of the 

operations of many devices into one, the 

components of these devices acquire a more 

sophisticated structure, although their sizes do not 

increase, but rather frequently shrink. The steady 

rise in the number of transistors placed on the 
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integrated circuit chip, as shown in Moore's "law," 

is a clear indication of this process. The standards 

for testing, acceptance, delivery, and operation 

consider modern integrated circuits (ICs) to contain 

a high density of physically inseparable and 

electrically coupled elements, components, and 

crystals that are deemed indivisible. [3] 

At the moment, four "traditional" control 

approaches can be distinguished: operational 

control, visual control, and electrical parameter 

control [4]. When studying integrated circuits, it is 

important to understand that they contain a large 

number of structural elements, such as a large 

number of conductors and their intersections, 

interlayer junctions, directly the components 

themselves (package diodes, transistors, capacitors, 

resistors, small-sized inductors and transformers), 

and their conclusions. Due to the enormous 

complexity, all of this basically eliminates full 

control of all aspects by electrical parameters. 

Optical control methods are actively involved in 

this area. 

High magnification microscopes, for example, are 

used to evaluate the status of the surface, determine 

excess or inadequate etching, adjust the thickness of 

the oxide layer, the correct transition, and the 

porosity of the oxide layer. SEMs are also used to 

get a topographic relief of the integrated 

microsphere and to discover track flaws, dust 

particles, punctures in the oxide layer, and scratches 

on a thin metallization layer. [5] 

The high frequency circuit is a major course in 

electronic engineering that consists of high 

frequency signal amplification, high frequency 

power amplification, oscillator, modulation and 

demodulation, RF sender and receiver, and 

analogue filter. Students must understand the 

principle, analysis, calculator, and circuit design. 

The digital circuit relies on its strong anti-

interference, detection, and error correction 

capabilities, and it can arbitrarily construct various 

intelligent links to ensure the circuit's normal 

operation. A standard digital application circuit 

with a high additional configuration of various 

"ensure normal" links is clearly a measure with no 

product concept. However, many times the "not 

worth" link leads to a slew of product issues. [6] 

The reason for this is that this type of functional 

link, which is not worth constructing from the 

standpoint of product engineering, should be based 

on the working mechanism of the digital circuit 

itself, which is only the wrong structure in circuit 

design (including PCB design), which leads to the 

circuit being in an unstable state. This type of 

unstable state is a fundamental application of the 

same concept as the related problem of high 

frequency PCB. [7] 

 

High Frequency PCB 

APPLICATIONS OF HIGH-FREQUENCY 

CIRCUIT 

• Automotive, Airborne, and Ground-Based 

Radar Systems 

• Global Positioning Satellite Antennas 

• Cellular Telecommunications Systems 

• Direct Broadcast Satellites 

• Missile Guidance Systems 

• RFID Tags (Radio-Frequency Identification) 

• Millimeter-Wave Applications 

• Space Satellite Transceivers 

• E-band Point-to-Point Microwave Links 

• Personal or Healthcare Monitors 

• Medical Scanners (MRI, Ultrasound, CT, and 

more) 

• Power Indicators and Control Devices 

• Industrial and measuring equipment 
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• Scientific instruments (photometers, 

microscopes, and control systems) 

ULTRASONIC IMAGING 

Today, ultrasound imaging is one of the most 

important and rapidly developing diagnostic tools. 

Modern ultrasonic scanners provide real-time grey 

scale images of anatomical details with millimetre 

spatial resolution superimposed on which a full-

color map of Doppler blood flow information is 

displayed. Clinical applications for these devices 

continue to expand, and their operating frequencies 

appear to be increasing. High-frequency (HF) 

imaging (greater than 30 MHz) produces higher 

spatial resolution at the expense of a shallower 

depth of penetration. Typical ultrasonic imaging 

systems operate at frequencies ranging from 2 to 15 

MHz. [8] One obvious strategy for improving 

spatial resolution is to increase the frequency. The 

pulse duration or bandwidth of the pulse determines 

the axial resolution. The product of the f-number, 

defined as the ratio of the focal distance to the 

spatial dimension of the transducer, and the 

wavelength determines the lateral resolution at the 

focal point. An increase in frequency would result 

in a reduction in wavelength and thus pulse 

duration for a fixed number of cycles per pulse. 

When the ultrasound frequency is increased to 50 

MHz, the axial and lateral resolutions can be better 

than 20 and 100 m for an f-number of 2.9, 

respectively. [9] Because ultrasound attenuation in 

tissues is approximately linearly proportional to 

frequency, the cost is an increase in attenuation. 

Most tissues would have a depth of penetration of 

8-9 mm at 50 MHz. A variety of clinical problems 

may benefit from high frequency ultrasonic 

imaging. 

REVIEW OF LITERATURE 

Mamou and Ketterling et al.[10] demonstrated that 

transmitting chirp-coded excitation from a circular 

array can improve the image quality of high 

frequency ultrasonic images and validated this 

technique in small animal imaging. Members of the 

Kirk Shung research team designed and 

implemented a high-frequency coded excitation and 

reception system capable of imaging small animal 

hearts using Barker code18 and chirp code. 

However, ultrasonic imaging equipment using 

coded excitation technology is only found in the 

usual frequency band of ordinary ultrasound in 

today's commercially available instruments. The 

above-mentioned research findings are still in the 

laboratory, and real-time imaging with chirp-coded 

frequencies has yet to be realised due to the 

transmitting system's stringent requirements. 

OBJECTIVES 

• To study turntable imaging 

• To study ultrasonic scanning system. 

• To study real-time imaging system 

• To study high frequency circuit 

RESEARCH METHODOLOGY 

A research methodology is a method for solving a 

research problem in a systematic manner. It can be 

thought of as a science that studies how scientific 

research is conducted. In it, we look at the various 

steps that a researcher takes when studying a 

research problem, as well as the logic behind them. 

The researcher must understand not only the 

research methods/techniques but also the 

methodology. The current study is descriptive in 

nature and is based on secondary data gathered 

from a variety of sources such as books, education, 

and development, journals, scholarly articles, 

government publications, and printed and online 

reference materials. 

RESULT AND DISCUSSION 

The real-time imaging results of an in vitro porcine 

eye are shown in Fig.1. The dynamic range was set 

to 80 dB for all images. The imaging results for a 

single pulse, 4-bit Golay-coded excitation, 8-bit 

Golay-coded excitation, and 16-bit Golay-coded 

excitation are shown in Fig 1a-d. The image using 

coded excitation is overall brighter than the image 

using single-pulse excitation, as shown in the figure, 

indicating that the echo signal with coded excitation 
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is much greater than the echo signal from a single 

pulse. [11] 

 

Figure 1: Imaging results of an in vitro porcine 

eyeball corner segment. (a) A real-time scan image 

created with a single pulse. (b-d) Real-time imaging 

results with 4-bit, 8-bit, and 16-bit coded excitation 

and decoding compression. 

Figure 2 depicts the construction of the high 

frequency acoustic microscope real-time imaging 

system. 

 

Figure 2: Real-time imaging system block 

diagram 

Two fasteners were attached to a U-shaped piece of 

Plexiglas for the tungsten wire line target, and two 

10-m diameter tungsten wires were wrapped tightly 

between the two fasteners. The two wires were 

parallel and separated by 50 metres. [12-13] A 

calibration microscope was used to confirm the 

separation distance. The immersion tank's bottom 

was lined with sound-absorbing rubber, and the 

testing line target was placed there. The two target 

wires were parallel to the ultrasound propagation 

direction; that is, the plane containing the parallel 

target wires was perpendicular to the probe's 

surface. After slowly filling the immersion tank 

with degassed distilled water, the surface bubbles 

were removed and the water was allowed to sit for 

10 minutes. As shown in Fig. 3b, the hand-held 

UBM probe was positioned above the wire target 

and scanned in a plane perpendicular to the target 

wires. [14] The probe-to-target wire distance was 

reduced to 9 mm, and the gain, contrast, and 

brightness were optimised. The image of the wire 

target was viewed on the screen, and the system's 

axial resolution reached 50 m when the image 

clearly resolved the two tungsten wire targets. 

 

Figure 3: Line target diagram for the resolution 

test. (a) The resolution test wire target. (b) 

Ultrasonic scanning system diagram. 

Because of the relativity of motions, the turntable 

imaging mode is used to build the motion model 

and the echo model, and they are also applicable to 

SAR and ISAR modes. SAR/ISAR achieves high 

range resolution due to the large bandwidth of the 

transmitting signal, whereas high azimuth 

resolution is dependent on the Doppler effect 

caused by a relative movement between radar and 

target. Assume the target has a scattering centre at 
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xp,0 ,yp,0 that rotates a small angle δθ around the 

coordinate origin O, as shown in Fig 4 below[15]. 

 

Fig. 4 A diagram of turntable imaging 

CONCLUSION 

The design of a high frequency circuit PCB is a 

complex process that involves many factors that 

may be directly related to the high frequency 

circuit's working performance. To design high-

frequency circuit PCBs with excellent performance, 

designers must constantly study and explore in 

practical work, accumulate experience, and 

combine new EDA (Electronic Design Automation) 

technology. High frequency vibration is very 

common in radar imaging, and it has a greater 

impact in the terahertz band. 
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