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Unit I: Safety and Measures and First Aid Mechanism, Classifications of Cables, Soldering
and Desoldering Stations (10 Questions)

General safety precautions in Hospital - PPE Equipments — First aid Mechanism — Effect of
Electrical shock and injuries - Cables used in Electrical and Electronics Industry — Types of
Soldering Guns - Temperature & Wattage of soldering - Types of Soldering Tips - Solder Materials &
Grading - Use of Flux, Wax & Other Materials - Selection of Soldering Gun - Soldering &
Desoldering Stations.

Unit II: Basics of Electrical Terms, Electrical Motor and Measuring Instruments
(20 Questions)

Basic Electrical Terms — Electric Charge - Potential Difference (Voltage) - Current - Resistance -
Basics of AC & DC — AC Term - +ve& -ve cycle - Frequency - Time period - RMS (Root Mean
Square) - Peak & Peak-to-Peak (P-P) values - Instantaneous Value - Properties of Materials —
Conductors — Insulators — Semiconductors - ICDP Switch — MCB — Energy Meter - Ohm’s Law &
Its Variables - Single phase & 3 Phase power - AC Motors (Single & Three Phase) - Conventional
Speed Control Methods for AC Motors - DC Motors - Series DC Motor - Shunt DC Motor -
Compound DC Motor - Speed Control Methods & Applications of DC Motors - Measuring
Instruments - PMMC Ammeter (Permanent Magnet Moving Coil) - Conversion of Ammeter to
Voltmeter - Analog Multimeter - Digital Multimeter (DMM) - Digital LCR Meter (Inductance,
Capacitance, Resistance Meter)

Unit Ill: Electronics, Power Electronics and Special Semiconductors (40 Questions)

Transistor Basics & Characteristics - Amplifiers & Their Characteristics - Field Effect Transistors
(FETs) & Power Electronics components — Transistor Application - Types of amplifiers - RC Coupled
Amplifier (Single & Double Stage) - Transformer Coupled Amplifier - Class B Push-Pull Amplifier -
Audio Amplifier - FET Common-Source Low-Frequency Amplifier - FET Common-Drain (Source
Follower) Amplifier - Diode Shunt & Series Clipper Circuits - Clamping/Limiting Circuits - RC-Based
Differentiator - Transistor Power Ratings & Heat Dissipation.

Analog and Digital Signals - Logic Levels of TTL & CMOS - Number Systems & Codes - Logic
Gates & Their Truth Tables - Digital IC Tester - Logic Families & Their Comparison - Combinational
Logic Circuits - Adder Circuits & Arithmetic Operations - Magnitude Comparator - Availability of
Logic Gates in IC Packages.

Types of Multivibrators - Types of Multivibrators - Monostable Multivibrator - Bistable Multivibrator -
RC & RL Circuit Time Constants - 555 Timer IC - Monostable, Astable, and VCO Mode - Positive
Feedback in Oscillators - Linear IC Tester - Integrator Circuits - Differential Amplifier - Op-Amp
741(Inverting & Non Inverting) - Linear & Non-Linear Applications of Op-Amps - Biomedical
Instrumentation Amplifier - Oscillators using Op-Amps - RC Phase-Shift Oscillator - Wien Bridge
Oscillator - Op-Amp Based Converters - Voltage-to-Current Converter - Current-to-Voltage
Converter - Op-Amp Applications - Peak Detector - Precision Rectifier - Triangular & Square Wave
Generator.

Fuses & Ratings - Single & Three-Phase MCBs - Single-phase ELCB - Power & Phase Relations -
Three-phase Transformers - Contactors & Their Types.

Unit IV: SMD Components, Semiconductor Devices and Stabilizers (10 Questions)

PCB Design & SMD Components - Semiconductor Devices & Diodes - PN Junction & Biasing of
Diodes - Rectifiers & Voltage Regulator - Power Supply & Stabilizers - Voltage Stabilizers.



Unit V: Human Anatomy and Biomedical Equipment and Sensor (30 Questions)

Human Body Cells & Organelles - Types of Tissues in the Human Body - Functions of Major Human
Organs (Brain, Heart, Lungs, Liver, Kidneys, Stomach, Intestines (Small & Large), Skin, Pancreas,
Reproductive Organs) - Medical and laboratory equipment — Balances - Hot Plate - Magnetic Stirrer
— Centrifuges - Hot Air Oven — Incubator - Water Bath — Nebulizer — Sphygmomanometer -
Baby/Clinical Incubator - Radiant Warmer - Laboratory Equipment — Microscope — Colorimeter -
Spectrophotometer (VIS & UV) - Laboratory Tests Based on Colorimetry & Photometry - Flame
Photometry — Electrophoresis — Densitometry - pH Meters - Semi-Auto Analyzer - Blood Cell
Counter & Blood Gas Analyzer - Bio-Potential Electrodes - Cells & Bio-Electric Potentials - IR LEDs
- Photo diodes - Photo transistors - Optical Sensors & Opto-Couplers - Laser Diodes - Biomedical
Sensors - Types of Lights Used in Electronics & Medical Applications (UVB Lights, Halogen Lights,
Tube Lights, UV Lights, IR (Infrared) Lights, CFL (Compact Fluorescent Lamp), Phototherapy
Lights.

Safety precautions for hospital gas plants - Types of gases used in Hospitals - Gas plant layout

Electric Stimulation of Nerve & Muscle - Types of Currents Used in Therapy - Methods of Heating
Tissues - Advanced Therapies (LASER Therapy, Ultrasonic Therapy, Ultra-Violet Radiation
Therapy, Cold Therapy (Cryotherapy)

Unit VI: Earthing, Batteries, Inverters, and UPS (20 Questions)

Electrical wiring for Single phase and Three phase systems - Earthing and earth resistance
measurement calculation of power and power factor - Review on Batteries — Battery and cell
construction - Types of Cells - Materials Used in Cells & Batteries - Specifications of Cells &
Batteries - Charging Process & Efficiency - Selection of Cells & Batteries - Use of Hydrometer -
Types of Electrolytes - Propagation Delay - Power Dissipation & Noise Immunity - grouping-
charging - Battery charging circuits used in Inverters and UPS — Maintenance of batteries —
Inverter - power rating - change over period — their principle & operation- change over period —
installation of Inverters - Protection circuits used in inverters — battery level, over load, over
charging etc - Various faults and its rectification — concept of UPS- principle of different types -
Specifications -faults and their remedies of different types UPS -Concept of UPS, OFF LINE and
ONLINE - difference between inverter and ups — Selection of UPS — calculation of load power - line
interruptive UPS, online ups circuit description and working- controlling circuits, micro controller
circuits, power circuits, charging circuits, alarm circuits and indicator circuits.

Unit VII: Fibre Optic Communication, CCTV, Microprocessor and Microcontroller
(20 Questions)

Intro to optical fiber as a transmission media - its advantages over other media - Working principle
of transmitter and receiver - Application and advantages — properties - testing, losses, types,
specifications- joints, splicing and related equipment- precautions- laying of cables

Introduction of CCTV - computer hardware, software’s installation — multiple frame split in digital
TV- restore old memories - format new & old hard disk

Intro to 8085 Microprocessor — Architecture — pin details - Bus System — function of ICs such as
decoders, buffers, latches — memory ICs such as RAM, PROM/EPROM,8255 — instruction set
covering data transfer logical, arithmetic, serial communication etc - Differentiate Microprocessor
and Micro controller - Architecture of 8051 - pin diagram- pin diagram and various on chip
resources - Types of memory — on chip, external code memory, External RAM - Register Banks and
their use - Memory mapping of the bit addressable registers (bit memories) - Instruction set and
various types of instructions - Special function registers (SFRs) and their configuration for various
applications. - Input / output ports and their configuration - Implementation of various Timer and
counting functions - aspects of serial communication - Utilization of on-chip resources such as
ADC etc - Assembly software and compilers for 8051 Microcontrollers - 8052 and its difference with
8051.



Unit VIII: Demonstrate ICU Department Functions, Equipments and Basic Human Rating
Chart (20 Questions)

Charts of internal organs of human body — kidney- eye — ear -brain — heart — blood circulatory
system — skeletal system — respiratory — nerves — digestive — reproductive — history of bio medical
engineering instrumentation — MAN instrumentation - Physiological system of the Body - Medical
Terminology - various departments in hospitals — classification of hospitals

Unit IX: Execute the Operation of Different Imaging Equipment Used in Hospitals
(20 Questions)

Introduction to anatomy -human physiology — electro physiology - multipara monitor — ultra sound
doppler — fetal monitor — pulse oximeter — elements of intensive care monitoring — patient
monitoring displays — defibrillators — pacemakers — EMG - EEG — video monitors - recoders — strip
chart recorder — galvanometric recorders — ventilators — inhalators - respirators — humidifiers —
aspirators — diathermy

Different components of Dental X-ray machine-Collimator, Bucky Grids, Relays, contactors,
Switches, Interlocking circuits — basics and block diagram of ultra sound scanner - Transducer
theory & types - different modes ie. A,B,M — colour doppler ultra sound scanner - X-ray basics —
components and block diagram - H.T.generator, x-ray tubes, Collimator, Bucky Grids, Relays,
contactors, Switches, Interlocking circuits — scattered radiation — digital x-ray concepts — x-ray films
— screens darkroom system — CT scanner — MRl — mammography — bronchoscope

Unit X: Development of Bio- Medical Department in a Hospital (10 Questions)

Role of biomedical engineer - record maintenance of Department - NBEA license (National
Biomedical Engineers Association) — MCEBTI Bangalore (ITI MEDICAL ELECTRONICS
BIOMEDICAL) - MIS NCVT (National Council for Vocational Education and Training Management
Information System.) - Introduction of different types of License required for Hospitals - NABH
(National accreditation Board for Hospitals and Health care) - AERB (Atomic Energy Regulatory
Board), ARRT (American Registry Radiologic Technologists) - RMDC (Registered Diagnostic
Medical Sonographers), PC - PNDT (Pre Conception and Pre-Natal Diagnostic Techniques)
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