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1. Bio-engineering Materials and Components
1.1 Biomaterials: Introduction to Bio-materials and biocompatibility

1.2 Metals: Introduction, structure, chemistry, mechanical properties and applications of various
metals relating to biomaterials.



1.3 Ceramics, Glasses and Composites: Structure, chemistry and properties of ceramics and glasses
used in medical devices.

2. Medical Imaging

3.1 X-ray Equipment: X-ray production and methods; X-ray tubes: Stationary and Rotating anode;
X-ray control and indicating equipment; Filters and grids; Fluoroscopy: Introduction; Biological
Effects of X-rays

3.2 Ultrasonography (USG): Physics of Ultrasound; Construction and Properties of Ultrasound
Transducer Ultrasonic Beam; Modes of Ultrasound Imaging; Doppler Ultrasound; Clinical
Application; Biological Effects of Ultrasound

3.5 Digital Imaging: Introduction; Digital Radiography; PACS (Picture Archiving and
Communicating System)

3 . Biomedical Instrumentation

3.1 Fundamental of laboratory Instrumentation : Sources of Biomedical Signals; Basic
Instrumentation System; Performance Requirements of Instrumentation Systems; Intelligent
Instrumentation Systems; General Constraints in Design of laboratory Instrumentation and system
regulation of devices

3.2 Signals and Electrodes: Bioelectric potential; Resting potential; Action potential; Propagation
of action potential; Biological signals; Electrodes; Bio-potential electrodes; Microelectrodes; Skin
surface electrodes

3.3 Pulmonary Function Analyzers: Pulmonary Function Measurements; Spirometry;
Pneumotachometers; Measurement of VVolumes; Pulmonary Function Analyzers

3.4 Clinical Laboratory Equipment: Diagnosis with Chemical Tests; Spectrophotometry;
Spectrophotometer type Instruments; Colorimeters; Biochemistry Analyzers; Electrolyte
Analyzers; Microscope; Centrifuge; ELISA reader and washer; Biosafety Cabinet; Autoclave et.

3.5 Blood Gas Analyzers: Acid Base Balance; Blood pH Measurements; Measurement of Blood
PCO2; Blood pO2 Measurement; Intra-Arterial Blood Gas Monitoring; A Complete Blood Gas
Analyzer

3.6 Blood Cell Counters: Methods of Cell Counting; Coulter Counters; Automatic Recognition
and Differential Counting of Cells and automatic hematoanalyzer.

5. Electronic Devices and Circuits
5.1 Integrated Circuit Technology and Device Models

5.2 The differential amplifier



5.6 Active loads.

5.7 Power Supplies and Voltage Regulators

5.8 Half-wave and full-wave rectifiers.

5.9 Capacitive filtering.

5.10 Zener diodes, bandgap voltage references, constant current diodes.
5.11 Zener diode voltage regulators.

5.12 Untuned and Tuned Power Amplifiers

5.13 Amplifier classification.

5.14 Direct-coupled push-pull stages.

5.15 Transformer-coupled push-pull stages.

5.16 Tuned power amplifiers.

5.17 Oscillator Circuits and Filter Circuits:

5.18 CMOS inverter relaxation oscillator.

5.19 Operation amplifier-based relaxation oscillators.
5.20 Voltage-to-frequency converters.

5.12 LC Filters, RC Filters, Active Filters

6. Digital Electronics and Microprocessors

6.1 Logic Gates: truth tables and Boolean expressions
6.2 Universal gates and gate conversion

6.3 DeMorgan’s theorem

6.4 Combinational Logic Devices

6.5 Encoder and Decoder

6.6 Multiplexer and Demultiplexer

6.7 Bus structure, synchronous and asynchronous data bus, address bus, bus timing

6.8 Static and dynamic RAM, ROM, PROM, EPROM, EEPROM



6.9 Input/Output Interfaces for serial communication

6.10 Asynchronous interface: ASCII code, baud rate, start bit, stop bit, parity bit Synchronous
interface

6.11 Physical communication standard

7. Control Systems
7.1 System Modeling
7.2 Differential equation and transfer function

7.3 Mechanical components and Electrical components: mass, spring, damper, inductance,
capacitance, resistance, sources, motors, tachometers, transducers, operational amplifier circuits

7.4 Frequency domain characterization of systems

7.5 Nyquist plots, Correlation between Nyquist diagrams and real time response of systems:
stability, relative stability, gain and phase margin, damping ratio

8. Communication Systems
8.1 Analog and digital communication sources, transmitters, transmission channels and receivers.
8.2 Types and reasons for modulation.

8.3 Representation of Communication Signals and Systems 8.4 Frequency Modulation (FM) and
Phase Modulation (PM)

8.5 Distortion, noise, and interference.
8.6 Nyquist sampling theory, sampling of analog signals, spectrum of a sampled signal.

8.7 Sampling theorem for band-limited signals, effects of aliasing, reconstruction of sampled
signals.

9. Maintenance and Repair for Biomedical Devices

9.1 Working Tools and Testing Equipments: General Handling Tools,
Oscilloscopes and Multimeters

9.2 Electrical Safety Inspections

9.3 General Equipment Maintenance: Blood pressure machine, Suction



Machine, Stethoscope Syringe and Infusion pump
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1. Knowledge of operating systems: Microsoft Windows & their version

2. Knowledge to backup data and store them for further use.

3. Knowledge of essential application programs: a) Microsoft office package (MS word,
MS excel, MS power point &MS Access) b) Data base Programs (Dbase & Fax Pro.) c)
Photo editing programs (Paintbrush, Adobe Photoshop, Macromedia, freehand package
etc.) programs

4. Printing & Scanning knowledge

5. Internet& E-mail uses for official purposes.

Evaluation Method

- Typing letters using MS word in Nepali & English scripts

- Design Pvc card using appropriate program

- Maintain the database of AFU staff using MS excel/Access

- PowerPoint presentation



