EMERGENCY RADIATION ALARM
 HINTS AND TIPS
By Ron Newton
June 18, 2013
ERRATA:  June 15, 2013
I have noted that depending on the led flashlight used, that the resistance using the liquid solder varied from 1 ohm to 40 ohms from the spring to ground.  40 ohms is unacceptable.    I found a better and cheaper method.  Using a small soldering iron, .25" wire or solder braid and a flashlight, look down the tube and locate the led leads.  Each led has two leads.  Using one led short it leads by solder bridging with the braid.  Check with an ohm meter from the spring to a bare spot on the battery holder.  The resistance should be less than one ohm.  
ERRATA: July 3, 2013
There is an error on the schematic the Max 4478 uses 5 volts and not 9.  Ground is pin 11.  See corrected schematics.  Somehow I must of misread my meter the unit pulls 12 ma and not 1.2.  C1 goes to R2-R3. 
  To view and change the board files and schematic, go to www.expresspcb.com and download their free CAD software.  There is no obligation and you will not be harassed by e-mails.
Microchip provides free software for the programming of Microchip microprocessor.  http://www.microchip.com/ 
SURFACE SOLDERING:
Probably the most difficult part of surface soldering is looking for the part after you squeeze it with the tweezers and PING, it pops off and flies across the room.  I usually have extras around for this purpose.   A couple of things can help though.  Put white butcher paper on your bench.  Get a white apron or steal one from your wife.  Sew two 1/2” pieces of Velcro on the corners and attach the hooks under the bench.  Put the apron on and stick the corners to the bench.   Use a magnifier or loupe for soldering and inspecting the parts.  
Resistors are marked, however most capacitors are not.  So make sure you only open what capacitors you are going to use.  If I have a .1 uF strip I solder all the .1uF before going to the next group.  Use a small dish or what I use is the Chem Wik solder braid can and peel the part into its center hole.  The parts often slip when picking them up.  This way they hit the dish or can and bounce back in.  I use Chip Quik  tack flux on the pads and using curved tweezers  EROP7SA-ND  from Digikey place the part on the solder pads.  Normally there is just enough solder on the trace to tack the part.  Once tacked, I solder the other side and then the tacked side.  Use Chem Wik fine solder braid to remove excess solder.  The flux can be removed with alcohol.   Harbor Freight use to carry fill able spray paint cans that I fill with alcohol and compressed air.  Stiff brushes can be made out of plumbing flux brushes and cutting off about half of the bristles.   
PROGRAMMING:
The PIC12f1822 can be programmed using a PIC KIT 3.  The square pin is pin one of the programmer.  You can change the alarm rate by changing line 132 of the asm file.
CIRCUIT:
The amplifier circuit is from an Maximum application 2236 http://www.maximintegrated.com/app-notes/index.mvp/id/2236   C3 was changed to 100 pF to prevent oscillation.
Chattering:
Rapid buzz of the speaker can be caused by poor connections of batteries or is an indication that the batteries need replacing.
OUTSIDE OF CASE:
The unit needs total shielding to function correctly.  The speaker will buzz due to false triggering from 60 Hz.   This can be observed by placing an oscilloscope on the test pad.
MORE PROJECTS:
Check out   www.newtsbooks.com for more scientific projects.
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