
Design, Development, and 
Creations of a “Medical System”

Medical Technology Special Topics



Contents

Project
V-Model (Project Management)

Project Architecture

Sensor

Analog

Analog System Design

Analog Circuit

Analog Board

Analog Signal

Digital
Digit System Requirement

Digital Setup

Software Development

Result

Future Work

Contents



Project Management

• Work carried out 
through the V-
Model of Product 
Development 
(Figure 1)

• Project split into 
two teams:
• Analog

• Digital

Figure 1: V-Model of Project Management

A/D Together

A/D Separate



Project Architecture

Figure 2: Responsibilities Outline for Reference Course



Sensor

Figure 4: Sensor 

Wavelength (infrared)
LED 850 nm

Photodiode 400-1100 nm

Operation and 
storage temperature 

range
-40 ... 100 °C

Forward and Reverse 
Voltage for LED

Forward Voltage 1.5 ≤ ( 1.8) V

Reverse Voltage 5 V

Forward and Reverse 
Voltage for 
Photodiode

Forward Voltage 1.3 V

Reverse Voltage 32 V

Short-circuit Current 80 µA

Figure 3: Sensor Configuration 

Table 1: Sensor Datasheet 

Sensor



Figure 5: Analog System Architecture

Analog System Design



Figure 6: Circuit Simulation with LT Spice

Analog Circuit



Figure 8: Analog Board

Analog Board

Figure 7: Final Circuit Design with Eagle CAD



Figure 10: ECG Signal DescriptionFigure 9: Sensor Signal

Analog Signal



Table 2: Requirements List for Digital Section Reference Course

Digital System Requirements



Figure 11: Initial Digital Setup

Digital Setup



• All problems, no matter how complex, can be broken down into easier parts

Phase 1

Phase 4Phase 2

Phase 3

0.0 Blink

Software Development

Figure 12: Software Development Progression



Figure 13: Final Digital Setup

Result



Future Work

Table 3: Incomplete Requirements List
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