Power Electronics

« Microstepping stepper motor driver
— 2A, 40V
— <$10
— 1/16 microstep
— Communication with Microcode

« Variable speed DC motor driver
— 10A, 40V
— <$10
— Communication with Microcode

 High power H-bridge (10A if time allows)



Power Electronics

Microstepping Driver
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Power Electronics

Variable Speed DC Motor Driver
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Power Electronics

High Power H-Bridge




Laser Cutter vs EDM vs Machining

e Cutting Energy

— Laser — 29J/mm? (Plastics)

— EDM — 37J/mm?3 (Aluminum)

— Machining — 0.4-1.1 J/mm3 (Aluminum)
« Suitabllity for rapid prototyping

— Laser cutter



Motivation for Laser Cutter

o Stencils for SMT paste application

e Aluminum Stencils
— 1.5 kW Laser
— $99 per piece
— Lead time 3 days
e Mylar Stencils (3 mils)
— Rapid home prototyping
— Cost of Mylar sheets (3 mils)
— Lead time 5 minutes



Laser Cutter — CQO2

CO2 Laser Tube - $220
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Laser Cutter — CO2

CO2 Laser Cutter Schematic
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Laser Cutter — CO2

e 40W COZ2 Laser Power Supply
e 40W CO2 Laser Tube
 Water Pump

+ $1200 (Ebay)




Laser Cutter — Solid State

e 1W Laser Diode

 Module without Diode $250
(www.amazingl.com)

11w 808nm laser diode TO-5 Package
$80 (Ebay)




Laser Cutter — Solid State

Laser Diode Assembly

In some cases you may have to turn down the HSINK heatsink to properly slide fit into the TUBE1
enclosure tube. This is easily done securing it on a threaded shaft and nut and using a drill press and
emery paper tum down to the comrect fit. Unfortunately not all aluminum tubing is of an exact inner
diameter and thiz is sometimes necessary. |f you cannot get the part to correctly fit you may request
the factory to turn it down..

apped hole for SW3 4-40
holding screw for securing

laser dicde heat sink inside
of TUBE1

Tubes must telescopically fit with one another.
It may be necessary to "“tum down" for fit.
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X-ray view of HSINK showing position of screw in LENS1
adjacent to output of laser diode for approximate setting.
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WIREZIP LEN1 Adjuster tool

Tape a piece of #20 wire over the end of a 2/&"
hollow tube. This will allow beam passage for observartion as
you rotate the lens adjustment for optimum collimination.




Laser Cutter — Solid State

Laser Diode Driver

The voltage st TP2 is
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53 is used when unit is built into a hand held gun configuration being powered by batteries. You can use 8 aa cells for TE‘;T E;O "tE
about 1 hour continous operation. mace fram three

P 1N4001 diodes in
Use a 12 volt 1.5 amp wall adapter for 115 vac bench operation.. senes

Jack J2 is used for measuring laser diode current and reads 1 millivolt per 1 milliamp of diode current

Connection for
external laser
dicde current
monitoring



Relevant Skills

Precision Machine Design (FEA static and
frequency analysis)

Motor driver electronics (Stepper motors
DC motors

Geometrical Optics (AFM optics)

Analog Electronics (High speed avalanche
photodiode, quadrant diode amplifiers)
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