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Topics 

 Approaches to creating a prototype 
 Breadboard, wire-wrap and soldered 

 Making circuit boards 
 Design and production 

 Multimeters other test equipment 
 Voltage, resistance, current and capacitance 
 Oscilloscopes and function generators 

 Connectors and cables 
 Power supplies 
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Course Workstations 
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Breadboarding Your Designs 
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Solderless Breadboards… 
Components and Wiring Top Side 

Unseen Interconnections Bottom Side 

DC Power Gnd or Neg. Rail 
DC Power Positive Rail 

DC Power Gnd or Neg. Rail 
DC Power Positive Rail 

Component Bus 

Component Bus 

Caution, rails may need 
jumping at midway points on 
some boards. 

Typical Use 

22 gauge solid wire works 
best for interconnections. 
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All Sizes & Shapes… 
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Alternative Approaches 
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Wire-Wrap Prototyping… 
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Wire-Wrap Sockets, Header, Wire & Tools… 

Header Wire-wrap gun 

Perf board Pre-cut wire Wire 

Wrap Sockets 

Precision Wire Stripper 
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Wire-Wrap Socket Assortment… 
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Wire-Wrap Socket ID Labels… 
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Solder Boards & Sockets… 

Images courtesy of Spark Fun (right side) 
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Circuit Board, 2-Sided, Thru-Board… 
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Surface Mount, Wave Soldered… 

Image courtesy of EEVblog #431 - PCB Wave Soldering  
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Surface Mount, Flux Pen & Solder Paste… 

Images courtesy of Superior (left) and Pervasive Tangibility 
http://kineticsandelectronics.com/SurfaceMountTutorial.html 

Apply flux to the solder pads, then a small 
amount of solder paste. Place each part 
with a tweezers. Heat or bake at a 
controlled temperature and duration. (See 
the website below for more information.) 
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Soldering Tools 
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Surface Mount, Fine Point & Hot Air 
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Other Useful Tools 

Wire stripper Dupont Connector Crimper Needle Nose Pliers 

Tweezers & Probe Precision lead bender Cable-tie gun 
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Handheld Multimeters 

Volt-Ohm-Amperage- Diode-Capacitance 
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Special Function Meters… 

Transistor Tester LCR: Impedance-
Capacitance-Resistance Temperature & Probe 
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Logic Probe & Smart Tweezer… 

Contact Point HIGH/LOW Tester Multimeter for Surface Mount Devices 
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Connectors & Cables 

 Connectors 
 DIN & Mini-DIN 
 Sub-D 
 Edge 
 IDC (insulation-displacement contact)  
     and Headers 
 Dupont Connectors 

 Cable & wire 
 Breadboard jumpers 
 Microcontroller jumpers 
 Ribbon cable 

 Shrink tubing 
 



Prof. Steven S. Saliterman 

IDC Connectors 
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DIN & Mini-DIN Connectors 
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Other Connectors 
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Various Headers… 
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Dupont Connector Kit… 
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Board Stacking Connectors… 

Break-away female and male, single and double row. 
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Breadboard and Dupont-Style Jumpers… 
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Potentiometer Kit… 
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Circuit Boards 

 Considerations 
 Overall dimensions 
 Number of layers 
 Production time 
 Quality 
 Cost 

 PCB Design 
 NI Ultiboard 
 Many vendors also offer design packages 

 Build it yourself 
 Masks and chemical etching 
 Using XY router table  

 Vendors 
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Creating a Board from the “Noise Eliminator” Circuit… 
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Transfer to Ultiboard… 
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Netlist is Automatically Created… 
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Parts with Footprints are Automatically Imported… 
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Drag and Place Parts onto the Board… 
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Select Autoroute… 
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Bird’s Eye View… 
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3D Simulation… 
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Project Power Supplies 
 Batteries 

 Disposable vs. rechargeable 
 Voltage and current 
 Amp hours 

 
 

 
 AC Power 

 Always ground your circuits. 
 Use circuit breakers and fuses 
 Cover 115 VAC connections. 
 Use proper machine tool wire and 

connectors for voltage/current. 

Image courtesy of Battery Holders.com 
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Part Vendors 

 Axman Surplus, 1639 University Ave.  
 Highly recommended!  

 Online 
 Digi-Key Electronics 

 http://www.digikey.com/ 
 Adafruit 

 https://www.adafruit.com/ 
 Sparkfun 

 https://www.sparkfun.com/ 
 eBay 
 Amazon 
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Fabrication Vendors 

 Gold Phoenix 
 http://www.goldphoenixpcb.com/ 

 Sunstone Circuits 
 http://www.sunstone.com/ 

 Fritzing  
 http://fab.fritzing.org/fritzing-fab 
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Summary 

 Approaches to creating a prototype 
 Breadboard, wire-wrap and soldered 

 Making circuit boards 
 Design and production 

 Multimeters & other test equipment 
 Voltage, resistance, current and capacitance 
 Oscilloscopes and function generators 

 Connectors and cables 
 Power supplies 
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Appendix – MDC Parts   Resistors… 
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Capacitors… 
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Diodes, Transistors LEDs… 
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Digital 7400 Series… 
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Linear #1… 
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Linear #2… 
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Headers… 
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Fasteners… 
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Heat Shrink Tubing… 
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