Christmas Tree Circuit Debugging
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Information –

The LED’s are in 4 groups of 4 LED’s.  Each group is paired with another group as shown below.

Group 1 – paired with Group 2 
	Group1
	Group2

	LD4
	LD7

	LD5
	LD3

	LD1
	LD6

	LD8
	LD2


Group 3 – paired with Group 4

	Group3
	Group4

	LD12
	LD15

	LD13
	LD11

	LD9
	LD14

	LD10
	LD16


Each LED group has 2 resistors, 1 capacitor and 1 transistor.

	Group#
	Series Resistor
	Timing Resistor
	Transistor
	Capacitor

	1
	R1
	R5
	T1
	C1

	2
	R2
	R7
	T2
	C2

	3
	R3
	R6
	T3
	C3

	4
	R4
	R8
	T4
	C4
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	Symptom
	Possible Cause
	Cure

	One group of 4 LED’s out (off) while the paired group is on and not blinking.
	One or more LED’s in the out group is either loose, has bad solder connection or is in backwards.

The series resistor in the group that is off has bad connection.

The timing resistor in the group that is ON has bad connection.

The transistor in the group that is off has bad connection.

The transistor in the group that is off is shorted on the ground side of the transistor.

The transistor in the group that is on is shorted on the LED side of the transistor.
	Check polarity of LED’s in out group.

Check connection of LED’s in the out group.  

Check solder joints on series resistor in the group that is out. 

Check solder joints on timing resistor in the group that is ON.

Check solder joints on transistor in the group that is out. 

Remove lump of solder and re-solder.

Remove lump of solder and re-solder.

	One LED out.
	That LED is shorted probably due to solder bridge.
	Remove lump of solder and re-solder.



	Both sets of paired LED’s are on but do not blink.
	Either capacitor in the group has bad connection.


	Check and repair capacitor solder connection. 


	Problem
	Try this
	What should happen

	Group 1 LED’s out
	Connect wire from negative of battery to top of LED1
BRIEFLY Connect wire from positive of battery to top of LED 1.
	LED’s 4 and 5 should light up solid (not blink).  If they do not, problem is with LED 4, 5 and/or R1.

LED’s 1 and 8 should light up and blink fast.  If they do not, problem is with LED 1, 8, and/orT1.

	Group 2 LED’s out
	Connect wire from negative of battery to top of LED6

BRIEFLY Connect wire from positive of battery to top of LED 6.
	LED’s 7 and 3 should light up solid (not blink).  If they do not, problem is with LED 7,3  and/or R2.

LED’s 6 and 2 should light up and blink fast.  If they do not, problem is with LED 6, 2, and/orT2.

	Group 3 LED’s out
	Connect wire from negative of battery to top of LED 9

BRIEFLY Connect wire from positive of battery to top of LED 9
	LED’s 12 and 13 should light up solid (not blink).  If they do not, problem is with LED 12, 13 and/or R3.

LED’s 9 and 10 should light up and blink fast.  If they do not, problem is with LED 9, 10, and/or T3.

	Group 4 LED’s out
	Connect wire from negative of battery to top of LED14

BRIEFLY Connect wire from positive of battery to top of LED 14
	LED’s 15 and 11 should light up solid (not blink).  If they do not, problem is with LED 15, 11 and/or R4.

LED’s 14 and 16 should light up and blink fast.  If they do not, problem is with LED 14, 16 and/orT4.

	Group 1 LED’s Solid and group 2 LED’s out.
	BRIEFLY Connect wire from positive of battery to top of LED 1.
	LED 4 and 5 will go out, and if LED 1 and 8 stay on solid problem is with R5 or T2.  If not problem is with LED 4 or 5.

	
	
	

	
	
	


