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do-it-yourself      

but the LEDs do not 
obstruct the view. En-
close PCB part 1 in 
the side tube. Power 
PCB part 1 by con-
necting it to the mains 
by a flexible power 
cord. Ensure proper 
wiring insulation to 
avoid shock while us-
ing the magnifier. 

Fit PCB part 1 that 
has the circuit for powering the LEDs in 
the side tube as shown in Fig. 4. Outer 
diameter of PCB part 1 will be the same 
as the inner diameter of the side tube. 
Connect points A and B on part 1 to 
points C and D on part 2, respectively, 
through external wires. 

The arrangement shown in Fig. 4 is 
schematic and not to scale. The outer 
diameter of the lens will decide the 
overall arrangement. You will have to 
make suitable clamps to hold the lens 
and PCBs inside the tube. The proto-
type used by the author is shown in 

Fig. 5.  
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We  o f t en 
face prob-
lem while 

reading the values of 
ICs and miniature SMD components, 
detecting cracks or shorts in tracks in 
a PCB, or reading a finely-graduated 
vernier scale. Here is a solution to 
the problem in the form of a simple 
optical magnifier that simultaneously 
magnifies and illuminates the object. 

Circuit and working
The main constituents of the mag-
nifier are a convex lens with focal 
length of about 10cm for magnifica-
tion of the object, a set of eight white 
LEDs to illuminate the object, an LED 
driver circuit for powering the LEDs 
and some other components. Fig. 1 
shows the circuit diagram of the opti-
cal magnifier. 

Snubber capacitor C1 at the input 
reduces the line-input voltage of 230V 

to a very-low-level AC voltage. 
The full-wave bridge rectifier, 
comprising diodes D1 through 
D4, converts the low-level AC 
voltage into DC voltage. C2 is 
a smoothening capacitor. Series 
current-limiting resistor R1 and 
series inductor coil L1 avoid 
voltage spikes. 

Two branches of the LEDs 
are connected in parallel. Each 
branch has four LEDs connect-
ed in series as shown in Fig. 1.

Construction  
and testing
An actual-size, single-side 
PCB for the optical magni-
fier is shown in Fig. 2 and 
its component layout in 
Fig. 3. Before assembling 
the circuit, cut the PCB 
across the dotted line and 
assemble the circuit on 
two separate PCBs as part 
1 and part 2. 

The PCB for mounting 
the LEDs (part 2) is in 
annular shape as shown 
in Fig. 3. LEDs are placed 
around the lens as shown 
in Fig. 4. Drill eight holes 
to house LED holders. You 
can also have a press-fit 
arrangement.  

Enclose PCB part 2 
in the PVC pipe in such 
a way that light from the 
LEDs falls on the object 
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Fig. 1: Circuit diagram of the illuminated optical magnifier 

Fig. 2: A suggested PCB layout for the optical magnifier 

Fig. 3: Component layout of the PCB 

Fig. 4: Cross-sectional view of the optical magnifier

Fig. 5: Author’s 
prototype

Parts List
Semiconductors:
D1-D4	 -	 1N4007 rectifier diode
LED1-LED8 	 -	 5mm white LED
Resistor:
R1	 -	 100-ohm, 0.5W, ±5% carbon
Capacitors:
C1	 -	 1µF, 400V polyester
C2	 -	 3.3µF, 400V electrolytic 
Miscellaneous:
CON1	 -	 2-pin connector
L1 	 -	 20 turns of 20SWG  
	 	 enamelled copper wire on  
	 	 toroidal core (OD=20mm,  
	 	 ID=12mm and height=6mm)
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