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Engineering Drawings Quiz
https://participant.turningtechnologies.eu/en/join

https://participant.turningtechnologies.eu

Data-driven design & fabrication methods

SessionID: datadriven https://ttpoll.eu/p/datadriven

https://participant.turningtechnologies.eu/en/join
https://participant.turningtechnologies.eu/
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Representing Electronics & Systems

System 
Diagram

Schematic 
Diagrams

Layouts

High level systems, 
signals, interactions.

Electronics

Specific Layout 
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System Diagrams

• Key systems are included
• Signals and connections

• Power signals
• Data/information signals

• Direction of arrows matters!
• Indicate the different subsections

For a robot gripper with following what would our system diagram look like?

Servo, Motor, Motor Controller, Microcontroller, Load Cell
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System Diagrams
For a robot gripper with following what would our system diagram look like?

Servo, Motor, Motor Controller, Microcontroller, Load Cell

Servo

Arduino

Motor

Motor 
Controller

Load Cell
What direction should 
the arrows go?
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System Diagrams
For a robot gripper with following what would our system diagram look like?

Servo, Motor, Motor Controller, Microcontroller, Load Cell

Servo

Arduino

Motor

Motor 
Controller

Load Cell
What’s missing?
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System Diagrams
For a robot gripper with following what would our system diagram look like?

Servo, Motor, Motor Controller, Microcontroller, Load Cell

Servo

Arduino

Motor

Motor 
Controller

Load Cell
6V Power 

Supply

PWM

Digital 
Signals

Digital 
Signals
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Electronics Schematics

Ground 
Ground 

Supply 
Voltage

Supply 
Voltage

Servo

Arduino

Motor

Motor 
Controller

Load Cell
6V Power 

Supply

PWM

Digital 
Signals

Digital 
Signals
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Ground

Ground

Supply V

Supply V

• Power Rails
• Ground Rails

• Can separate into different circuit components with 
common GND + VCC connections

• Circuit Symbols
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Layouts
• Breadboard Layouts
• Veroboard Layouts
• PCB Layouts

Link together 

Circuit Diagram → Footprint of Components → Optimized Circuit
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Layouts
Breadboard Layout
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Layouts
Veroboard Layout

• Footprint of different components
• Cutting/strips of wire
• Placement of components
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Layouts
PCB Layout
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Layouts
PCB Layout

• Footprint
• Manufacturing capabilities
• Routing of layers
• Ground plane
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Layouts
PCB Layout
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Electronics Diagrams: Available Tools

Fritzing: Online Protoyping Electronics Tool

Circuit diagram, layout, PCB Schematic, database of parts/footprints, layout tools.

Eagle (CAD for PCBS)
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Soldering!
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Soldering!
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Soldering!

https://www.youtube.com/watch?v=-qk-
ulz05J8&ab_channel=HowDoYou%3FDIY
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Representing Flow/Decision Making

Code is not a 
good means of 
communication

How could we 
communicate 

decisions?
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Representing Flow/Decision Making
Flow charts

Standard Symbols
Example flow chart
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What does this flow chart do?

Representing Flow/Decision Making
Flow charts
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Representing Flow/Decision Making

Pseudo Code
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• Finalized concept
• Finalized key engineering concept
• Demonstrated proof-of concept
• Work-like prototype
• Communicated concepts (drawings)

What next?
1) Industrial Design

2) Design for Manufacture
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“(...) the professional service of creating and developing concepts 
and specifications that optimize the function, value, and 

appearance of products and systems for the mutual benefit of both 
user and manufacturer.”

Industrial Designers Society of America

What is Industrial Design?
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• Utility 
• Appearance 
• Ease of maintenance 
• Low costs 
• Communication

5 Goals of Industrial Design



PRODUCT & ENGINEERING DESIGN · ME-320

How important is industrial design?

…varies with task

Where would you put:
1. Robot gripper for item 

handling
2. Mobile Phone
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How important is industrial design?

…varies with task

Where would you put:
1. Robot gripper for item 

handling in factory
2. Mobile Phone

1

2
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How important is industrial design?

Ergonomic needs
 – How important is ease of use?
 – How important is ease of maintenance? 
– How many user interactions are required? 
– How novel are the user interaction needs? 
– What are the safety issues?

Aesthetic needs
 – Is visual differentiation required? 
– How important are pride of ownership, image and fashion? 
– Will an aesthetic product motivate the team?
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The First Flip phone

StarTAC
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Is ID worth the investment? 
• Direct cost 
• Manufacturing cost 
• Time cost 

The Impact of ID…

How does ID establish a corporate identity? 
– Apple Computer, Inc.
 – Rolex Watch Co. 
– Braun AG 
– Bang & Olufsen 
– Motorola, Inc.
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Iconic Examples of Industrial Design

Ergonomics & Aesthetics help make these products stand out
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• Technology-driven products 
• User-driven products

Management of ID Process
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Management of ID Process

• Can have pure product development or industrial design
• Most-likely blend and combine
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Metrics for assessing ID:
• Quality of the user interfaces 
• Emotional appeal 
• Ability to maintain and repair the product 
• Appropriate use of resources 
• Product differentiation

Assessing the quality of ID

Can be subjective… 
May not appeal to all
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The First Flip phone

StarTAC

Assessing the quality of ID



PRODUCT & ENGINEERING DESIGN · ME-320

Summary 

• The primary mission of ID is to design the aspects of a product 
that relate to the user: aesthetics and ergonomics 

• Most products can benefit in some way or another from ID. 
• When the success of a product relies more on technology, ID 

can be integrated into development process later.
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Project

General Advice:
• Integrate and test early – this takes time
• Something is better than nothing

• Taking some small scarifies in capabilities but getting a reliable system could 
be sensible

• Keep it simple (e.g. fewer actuators/sensors have fewer points of failure) 
• Testing is super important
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Controlling Program Flow

Trigger the different parts of 
the code

Use serial inputs to control the 
process flow on Arduino.
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Wait for serial inputs
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Electronics
Generating more Male/Female connectors, or making them an 

arbitrary length…

DuPont Connector Kit…
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