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ABSTRACT: 

          Inductive links find a widespread use in modern medicine, and are more precisely in use in 

implantable electronic devices. Time varying magnetic fields can be used to transfer power 

across the skin to drive implantable biomedical devices without the use of percutaneous wires. 

However the coupling between the external and internal coils will vary according to orientation 

and posture. Other potential sources of power delivery variations arise from changes in circuit 

parameters and loading conditions. To maintain correct device function, the power delivered 

must be regulated to deal with these variations. This is a technique that improves the 

performance of a radio-frequency (RF) link used, usually, to transfer power and data to 

implantable electronic devices. In this design there are 2 inputs, one is used for transmission of 

data and another is for generation of  carrier wave. These two signals are superimposed by ASK 

modulation and transmitted to LITZ coil through class E amplifier. In receiver mode these 

signals received through coil and  will be demodulated through ASK Demodulator and the data 

can be checked through output unit. 

        The carrier wave will be rectified and transmitted to regulator. This paper presents the 

possibilities when designing a wireless inductive link that works both as an energy link, to power 

up a remote device, as well as a communication link to retrieve data and to write data to the same 

remote device, using the same set of inductive coils. 
_____________________________________________________________________________________ 

 

Introduction: 

 

        There have been many important technological achievements in micro technologies and 

Microsystems in the past fifteen years. These have lead to the design of small, reliable and low-

power-consuming biomedical devices that can be implanted inside a patient’s body by means of 

a surgical operation. Contrary to traditional, external medical devices, these implanted devices 

can sense data from inside the human body in real-time, offering a unique opportunity for early 

diagnosis and treatment of diseases.  

        In the most complicated scenario, implanted devices communicate with the external world 

in terms of both powering and telemetry. Powering is the delivering of energy to the implant 

from the external world in order to make it work. Telemetry includes data transmission from the 

implanted device to an external one, and vice versa. Depending on the design, several values of 

implant dimensions, delivered power, data transmission and error rates can be achieved. 

  

Applications of Implanted Devices  

 
        Implanted devices can act as either sensors or stimulators. Sensors measure a biosignal from 

inside the body and transmit this information to an external device. They can measure body 

temperature, blood pressure and glucose concentration, for example, and detect respiratory, 
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cardiac and arterial wall movements, the contraction of blood vessels and cardiac pressure 

disorders. The information received by the external device is post-processed by monitoring units 

and medical experts who treat the patient accordingly. This allows several diseases, such as 

cancer or diabetes, to be diagnosed in their very early stages, while critical medical conditions, 

such as heart attacks or strokes, can be prevented.  

         Stimulators receive information from the external world (in terms of an external unit 

operated by doctors) and stimulate specific nerves. Among the common applications of 

stimulators are microelectrodes for neural recording, used to diagnose and determine treatment 

for brain disorders. The electrical stimulation of retinal ganglion/bipolar cells creates visual 

excitation in patients who suffer from retinal diseases such as Retinitis Pigmentosa (RP) and 

Age-Related Macular Degeneration (AMD). Cochlear stimulators offer people who are severely 

hard of hearing or even profoundly deaf the hope of restoring the ability to sense sound. 

Meanwhile, stimulators are used in Functional Electrical Stimulation (FES) to restore function in 

paralyzed muscles by stimulating the nerves that control them, or the muscles themselves. 

       Implanted electronics could provide a clearer picture of what's going on inside the body to 

help monitor chronic diseases or progress after surgery, but biocompatibility issues restrict their 

use. Many materials commonly used in electronics cause immune reactions when implanted. 

And in most cases today's implantable devices must be surgically replaced or removed at some 

point, so it's only worth using an implant for critical devices such as pacemakers. Silk, however, 

is biodegradable and soft; it carries light like optical glass; and while it can't be made into a 

transistor or an electrical wire, it can serve as a mechanical support for arrays of electrically 

active devices, allowing them to sit right on top of biological tissues without causing irritation. 

Depending on how it's processed, silk can be made to break down inside the body almost 

instantly or to persist for years. And it can be used to store delicate molecules like enzymes for a 

long time. 

 

 Powering the Implanted Device  

 
           Implanted devices need energy in order to sense or stimulate. The amount of energy 

required for the implant to work is small but cannot cease; if the implanted device runs out of 

energy, it would become useless and have to be substituted by surgical operation. Early 

implanted devices were interfaced with wires through the skin in order to receive energy. This 

way of powering soon proved to be ineffective since it restricted the movements of the patient 

and increased the chances of infection. Adding a battery to the implanted device is also a 

prohibitive solution. No matter how small the battery might be, the total size of the implant 

increases, limiting the possible implant locations. Moreover, battery life is limited and even 

rechargeable batteries have a limited number of recharge cycles before they become completely 

useless. One might suggest energy harvesting as being the solution to the powering problem. 

However, while this makes use of the external environment as a source of energy (temperature, 

wind, water etc), these sources of energy are unavailable in the case of implanted devices. The 

use of implanted and external antennae to wirelessly transmit energy to the implant appears to be 

a suitable alternative. However, parameters such as human safety, power transfer efficiency and 

simplicity of electronics imply that the operational frequency must be in the frequency range 

between and MHz’s Due to this constraint, the size of the implanted antenna, which is closely 

related to the electromagnetic radiation frequency, becomes too large to be implanted. 1 20 
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Inductive powering of the implanted device is the most promising solution. A pair of coils, one 

implanted and one placed outside the human body, form a loosely-coupled transformer, known 

as the biotelemetry inductive link. When appropriately driven, the external coil creates an 

electromagnetic field. The implanted coil, which is placed close to the external one, captures a 

portion of this field and current is produced. Thus, power is transferred to the implant. In order to 

guarantee human safety, the power transmitted from the external unit must comply with the 

government safety standards and must not exceed 10mW/cm2.  

The same biotelemetry inductive link that is used to power the implant can be used to bi-

directionally transmit data between the implant and the external device. The implanted and 

external units along with the biotelemetry inductive link form the biomedical telemetry system. 

       They are most often powered by inductive RF links to avoid the need for implanted 

batteries, which can potentially lose all their charge or necessitate re surgery if they need to be 

replaced. Even when such devices have implanted batteries, an increasing trend in upcoming 

fully implanted systems, wireless recharging of the battery through RF links is periodically 

necessary Inductive power link system for an example implant. An RF power amplifier drives a 

primary RF coil which sends power inductively across the skin of the patient to a secondary RF 

coil. The RF signal on the secondary coil is rectified and used to create a power supply that 

powers internal signal-processing circuits, electrodes and electrode-control circuits, signal-

sensing circuits, or telemetry circuits depending on the application. The power consumption of 

the implanted circuitry is eventually borne by external batteries that power the primary RF coil; 

if an RF link is energy efficient, most of the energy in the primary RF coil will be transported 

across the skin and dissipated in circuits in the secondary. It is also important for an RF link to be 

designed such that the power-supply voltage created in the secondary is relatively invariant to 

varying link distances between the primary and secondary, due to patient skin-flap-thickness 

variability, de-vice-placement, and device variability. 

 

          Recent advances in signal processing and electrode design have reduced power dissipation 

in internal circuits considerably. For example, a cochlear implant processor with only 250 W of 

signal-processing power can be combined with electrodes that dissipate 750 W of power via 

lowered impedance strategies or low power stimulation strategies to create cochlear-implant 

systems that dissipate 1 mW of power. Pacemaker systems often run on power levels that range 

from 10 W to 13mW depending on their complexity. RF power links for such systems need to 

achieve good energy efficiency such that needless amounts of external power are not used to 

power an efficient internal system. This paper explores the design of such RF links and builds on 

prior work in relatively high-power systems. Small losses that are important in low-power 

systems, may be insignificant in higher-power systems. For example, the retinal-implant design 

described in is geared towards systems that dissipate near 250 mW; it dissipates 40 mW in its 

closed-loop Class-E power amplifiers alone, which is prohibitive for our intended applications 

but acceptable in the retinal-implant design. As another example, the design described in is 

geared towards a link system that is capable of driving amperes of current into the primary 

portion of the link such that a reasonable amount of power may be received in several 

tiny secondaries. 
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BLOCK DIAGRAM 

In this technology schmitt trigger 74LS14 is used to generate data of first input and crystal 

oscillator KDM 10MHz used to generate carrier wave as a second input. These two inputs under 

goes through ASK modulator and superimposed by each other. These signal is amplified by 

using class E amplifier, amplified signal is transmitted to coil (Litz wire) The coil which is 

placed in the receiving section received the Amplified signal, this signal transmitted to ASK 

Demodulator. The power generated accorss the rectifier unit and the Data is displayed in Data 

output unit (oscilloscope) 

 
 

CLASS E AMPLIFIER 

FET used as switch is assumed to have high off-resistance 

Switch on-resistance assumed to be constant and must be minimized to achieve high PAE 

Output capacitance assumed to be independent of switch voltage 

Q factor of output circuit assumed large enough to suppress harmonics 
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KDS 10MHz Crystal oscillator : 

One of the most important features of any oscillator is its frequency stability, or in other words 

its ability to provide a constant frequency output under varying load conditions. Some of the 

factors that affect the frequency stability of an oscillator include: temperature, variations in the 

load and changes in the DC power supply. Frequency stability of the output signal can be 

improved by the proper selection of the components used for the resonant feedback circuit 

including the amplifier but there is a limit to the stability that can be obtained from normal LC 

and RC tank circuits 

 

Pin Configuration: 

 

Amplitude Shift Keying (ASK) Modulation and Demodulation 

Amplitude-shift keying (ASK) is a form of modulation that represents digital data as variations in the 

amplitude of a carrier wave. Any digital modulation scheme uses a finite number of distinct 

signals to represent digital data. ASK uses a finite number of amplitudes, each assigned a unique 

pattern of binary digits. Usually, each amplitude encodes an equal number of bits. Each pattern 

of bits forms the symbol that is represented by the particular amplitude. The demodulator, which 

is designed specifically for the symbol-set used by the modulator, determines the amplitude of 

the received signal and maps it back to the symbol it represents, thus recovering the original data. 

Frequency and phase of the carrier are kept constant. Like Amplitude Modulation, ASK is also 

linear and sensitive to atmospheric noise, distortions, propagation conditions on different routes 

in PSTN, etc. Both ASK modulation and demodulation processes are relatively inexpensive. 

Demodulation is the act of extracting the original information-bearing signal from a modulated 

carrier wave. A demodulator is an electronic circuit (or computer program in a software-defined 

radio) that is used to recover the information content from the modulated carrier wave. These 

terms are traditionally used in connection with radio receivers, but many other systems use many 

kinds of demodulators. Another common one is in a modem, which is a contraction of the terms 

modulator/demodulator. In Demodulation technique Voltage comparator LM 311 is used for the 

division of carrier wave and data 

Power Supply: 

All the electronic components starting from diode to Intel IC only work with a DC supply 

ranging from -+5v to -+12v. We are utilizing for the same, the cheapest and commonly available 

energy source of 230v-50Hz and stepping down, rectifying, filtering and regulating the voltage. 



International Journal of Research in management                                                                                 ISSN 2249-5908          

Available online on http://www.rspublication.com/ijrm/ijrm_index.htm                   Issue 2, Vol. 6 (November-2012) 

 Page 6 
 

When AC is applied to the primary winding of the power transformer it can either be stepped 

down or up depending on the value of DC needed. In our circuit the transformer of + 230v/15-0-

15v is used to perform the step down operation where a 230V AC appears as 15V AC across the 

secondary winding. A bridge rectifier of four diodes (4*IN4007) are used to achieve full wave 

rectification. 

 
Filter circuits which usually capacitors are acting as a surge arrester always Follow the rectifier 

unit. This capacitor is also called as a decoupling capacitor or a by passing capacitor is used not 

only to ‘short’ the ripple with frequency of 120Hz to ground but also to leave the frequency of 

the DC to appear at the output. A load resistor R1 is connected so that a reference to the ground 

is maintained. C1R1 is for By passing ripples. C2R2 is used as a low pass filter, i.e. it passes 

only low frequency 

signals and bypasses high frequency signals. The voltage regulators play an important role in any 

power supply unit. The Primary purpose of a regulator is to aid the rectifier and filter circuit in 

providing a constant DC voltage to the device. Power supplies without regulators have an 

inherent problem of changing DC voltage values due to variations in the load or due to 

fluctuations in the AC line voltage. With a regulator connected to the DC output, the voltage can 

be maintained within a close tolerant region of the desired output. IC7812 and 7912 is used in 

this project for providing +12v and –12v DC supply.Micro controller we are using here is 

AT89c51. This is a general purpose micro controller for different applications. 

 

Conclusion: 
 

Implanted devices play an increasingly important role in modern medicine, for both the diagnosis 

and treatment of diseases. This article has addressed the powering of the implanted devices, as 

well as the bi-directional communication between the implant and the external world, which can 

be simultaneously performed via a biotelemetry inductive link. Using this method both power 

and data are transmitted through wireless technology and received power can be utilized as to 

send power to the implant or as to recharge for implant battery. This method avoids the repeated 

invasive methods in which batteries will replace for certain period. Thus it becomes cost 

effective and ergonomic for the patient. In this design Litz coil has been used and Output power 

generated is 4.8W. If platinum wire is used instead of Litz wire output power will be greater than 
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4.8W. Even though there is considerable scientific work on the development of implanted 

devices that act as sensors or stimulators, further miniaturization of existing implanted devices or 

the design of new implanted devices that can perform more complicated tasks, such as organ 

monitoring, remain areas of great scientific research. The improvement of the circuit design to 

increase the bit rate in both directions and the power delivered to the implant (while at the same 

time decreasing the error rate and satisfying several security-related issues) is a very fruitful area 

for future research. 

 

 

 

 

 

 

 

 

 

 

 

 


