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Name:

Battery Eater Circuit


Constructing the circuit:


Creating a PCB is a detailed process carefully follow the steps below.  Place a check next to each step as it is completed.

Printed Circuit Board Preparation:


____ 1. Sand rough edges smooth


____ 2. Using a green pad clean the copper surface of the board

Transferring Toner to PCB


____ 1. Trim toner transfer paper to fit your PCB

____ 2. Check that platen temperature is ~250-300(F

____ 3. Place toner transfer paper toner side to copper face on your PCB between the two green pads at the platen.

____ 4. Place in heated platen and press for approximately 30 seconds (use a popsicle stick to move board into position on platen) Release press, turn PCB 90 degrees and press again. 

____ 5. Remove PCB from platen using tongs and allow it to cool on the counter (Caution HOT! use a paper towel/glove to handle hot PCB)
____ 6.  Soak PCB, paper should float away, if it does not after 1 min carefully remove paper.  Rinse PCB with clean water, allow to dry.

____ 7. Place green transfer resist film (TRF) dull side against the copper side of the PCB, between green pads 

____ 8. Place PCB and TRF on platen and heat again for 30 seconds, turning 90 degrees and repeating

____ 9. Remove from heat, allow to cool.

____ 10. Carefully remove film, by bending back 180º and pulling (green resist should stick to toner traces).

____ 11. Use a paint pen to touch up traces that are broken or thin.

Etching:

-Caution: Ferric Chloride will stain skin and clothing, use gloves during use always wash hands after use-

____ 1. Remove etching tank cover and lift tray.

____ 2. Place board in etching tray.

____ 2. Place tray in etching tank, replace cover.

____ 3. Plug in tank bubbler, check progress after 15 min (recheck at two min intervals) 

____ 4. When all copper is removed from board rinse etching tray in water 

____ 5. Remove PCB from tray

____ 6 Re-inspect PCB to ensure all copper is removed

Preparing for Components:


____ 1. Remove toner from copper traces using water and a scraper. 


____ 2. Inspect traces for breaks; use a meter to test continuity if necessary.


____ 3. Repair any breaks using a soldering iron and short pieces of wire as jumpers.


____ 4. Using an awl mark the centers of each pad for drilling.

____ 5. Drill holes for components using a # 57 drill bit.  Four 1/16” holes will be needed for battery terminals.  

Gathering Components:

____ 1. Find each of the components listed below, label each with values and/or polarity:

____ 2. Place a check next to the components as you find them then place them in a baggie with your name on it for safekeeping.

Items with a * will not be used during bread boarding


** only used for bread boarding
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Capacitor:
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C1,C2: 47µF

Resistors:

*R1: Light Dependent Resistor



Resistance in shadow ______________



Resistance in light ______________

**R2: 390Ω - Color code _________  _________  _________ Tolerance ________ 


Actual Resistance ___________  (This resistor is only used during bread boarding)
*R3: 10KΩ -Color code _________  _________  _________ Tolerance _________ 


Actual Resistance ___________

R4: 390KΩ -Color code _________  _________  _________ Tolerance _________ 


Actual Resistance ___________

R5:  390KΩ -Color code _________  _________  _________ Tolerance _________ 


Actual Resistance ___________
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D1, D2: High output LED (Label +/-)


Transistors: (label each leg with emitter, base or collector)
T1: 2N3906 (2x) 
*T2: 2N3904 (1x)


Type: NPN/PNP (circle one) 
Type: NPN/PNP (circle one)






Miscellaneous:

-*Torroid core for transformer (see handout for construction) 



-*Battery contacts


-Jumper Wire ~3”    (+6, ~1-1/2” sections also used for bread boarding) 


-9 Volt battery clip (For bread boarding only)

 

Assembly:
-Generally circuit construction begins with components that are close to the board then follows with taller components. 

-Use the diagrams below to help identify part location and polarity

____ 1. Solder resisters R 3-5 using the diagram below to locate their positions

____ 2. Solder C1,2 in place (observe polarity)

____ 3. Solder D1,2 in place (observe polarity)
____ 4. Find the transistor marked “2N3904” and solder it in the bottom, middle holes. 



 (The flat side should face the top of the board as indicated in the image below)
____ 5. Find the transistors marked “2N3906” and solder them to the left and right of the 2N3904.  (The flat side should face the top of the board as indicated in the image below)
____ 6.  Carefully place your transformer in position, solder the single transformer wires in their holes (either wire can be in either hole).
____ 7. Solder the paired wires in the top transformer hole as indicated below. 

____ 8. Solder R1, the LDR into place on your circuit board this component should be tight to the transformer to hold it in place

____ 9. Insert and solder the battery contacts (The “bump” should face center to help squeeze battery) you may want to have someone help hold the board and contacts with pliers to prevent movement during soldering.
____ 10. Form and solder your jumper wire.
____ 11. Have instructor check circuit, prior to connecting battery.


Winding the Transformer (Can be done as homework)
Materials

- Wire; 2 pieces approximately 2’each (Thin insulation, 22-30 gauge)
-Torroidal core

Procedure: 
1. Both wires will be wrapped around the core together.  Begin with the wires centered then wrap one end to the right, one to the left. Be sure to wrap as neatly and tightly as you can , this will ensure that the final transformer will work well.

Winding the Transformer (can be done for homework)
Materials

-Approximately 4’ of wire (wire wrap wire, magnet wire, or similar)
-Torroid core

-Small piece of masking tape

Procedure: 
1. Begin by bending the wire in half

2. Wrap the wire around the core passing the ends of the wire through the middle of the wire as shown below.  This will form a simple knot and help to hold the wire as the rest of the transformer is wound.  

3. Begin tightly wrapping wire around the core until all the wire has been used.


4. When 2-3 inches of wire remains, place a small amount of tape on the end of the coil to hold your windings tight.  

Final Wiring: (In class) 

1. Using wire cutters cut the loop in the wire formed when you started the transformer construction.  This will create two separate wires wrapped around the transformer.   There should now be a total of 4 wires.





2. Using wire strippers carefully strip the end of each wire (4 total).

3. Using a meter set to continuity (((I) check the wires to find which are continuous (meter beeps) and which are not (from class demo) then wrap one end of each of the non-continuous wires around each other.




4. Your transformer should now be ready to place on your circuit board.  The two wires wrapped around each other will be common, one single wire will be (low voltage) power into the transformer one single wire will be (higher voltage) power out of the transformer.  
Paired wires


One from top one from bottom





After the wire has been wrapped tightly around the complete torroid choose one of each color and twist them together these will be soldered together in the same hole during final assembly





_____





_____





“Single“ transformer wires 





“Paired “ transformer wires 





Cut loop here





Any two non-continuous wires








Polarity






































