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Here is the equivalent circuit:

The fingeris
"turning OHN
the transistor"

collector &»

emitter
You have found the Collector Base and Emitter

Set to "x10k"

This is the
POSITIVE

of the battery
in the meter

This is the NEGATIVE
of the battery in the meter

% AE | SRR A2

This is an
NPN
transistor
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Here is the equivalent circuit:

Set to "x10k"

This is the Thisisa Yot ) .The finger is
turning OH

POSITIVE PNP OH
of the hattery transistor the transistor
in the meter ariitior

This is the NEGATIVE collector
of the battery in the meter You have found the Collector Base and Emitter
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Variable Resistor 49£—
Thermistor —@-—- __‘ =

Light Dependant
Resistor (LDR)



http://www.google.com.hk/imgres?start=195&sa=X&biw=1536&bih=683&tbm=isch&tbnid=SZ7OY-MQmpv_dM%3A&imgrefurl=https%3A%2F%2Fwww.aimagin.com%2Famg-axial-resistor.html&docid=o1UIG2kSsXFyLM&imgurl=https%3A%2F%2Fwww.aimagin.com%2Fmedia%2Fcatalog%2Fproduct%2Fcache%2F1%2Fimage%2F9df78eab33525d08d6e5fb8d27136e95%2Fr%2Fe%2Fresistor_6.jpg&w=756&h=450&ei=blEbU5qmNqyTigeEqIDIDw&zoom=1&iact=rc&dur=781&page=9&ndsp=28&ved=0CBgQrQMwBjjIAQ
http://www.google.com.hk/imgres?start=195&sa=X&biw=1536&bih=683&tbm=isch&tbnid=SZ7OY-MQmpv_dM%3A&imgrefurl=https%3A%2F%2Fwww.aimagin.com%2Famg-axial-resistor.html&docid=o1UIG2kSsXFyLM&imgurl=https%3A%2F%2Fwww.aimagin.com%2Fmedia%2Fcatalog%2Fproduct%2Fcache%2F1%2Fimage%2F9df78eab33525d08d6e5fb8d27136e95%2Fr%2Fe%2Fresistor_6.jpg&w=756&h=450&ei=blEbU5qmNqyTigeEqIDIDw&zoom=1&iact=rc&dur=781&page=9&ndsp=28&ved=0CBgQrQMwBjjIAQ
http://www.google.com.hk/imgres?start=195&sa=X&biw=1536&bih=683&tbm=isch&tbnid=XiS4KnSuBUOW4M%3A&imgrefurl=http%3A%2F%2Fwww.directindustry.com%2Fprod%2Fmf-power-resistor%2Fwire-wound-power-resistors-39029-471186.html&docid=vbRxRL5nZsQVUM&imgurl=http%3A%2F%2Fimg.directindustry.com%2Fimages_di%2Fphoto-g%2Fwire-wound-power-resistors-39029-2391271.jpg&w=528&h=257&ei=bVEbU-DmJomUiQfFuYHQCg&zoom=1&iact=rc&dur=6875&page=9&ndsp=28&ved=0CKMCEK0DMF84ZA
http://www.google.com.hk/imgres?start=195&sa=X&biw=1536&bih=683&tbm=isch&tbnid=XiS4KnSuBUOW4M%3A&imgrefurl=http%3A%2F%2Fwww.directindustry.com%2Fprod%2Fmf-power-resistor%2Fwire-wound-power-resistors-39029-471186.html&docid=vbRxRL5nZsQVUM&imgurl=http%3A%2F%2Fimg.directindustry.com%2Fimages_di%2Fphoto-g%2Fwire-wound-power-resistors-39029-2391271.jpg&w=528&h=257&ei=bVEbU-DmJomUiQfFuYHQCg&zoom=1&iact=rc&dur=6875&page=9&ndsp=28&ved=0CKMCEK0DMF84ZA
http://www.google.com.hk/imgres?start=171&sa=X&biw=1536&bih=683&tbm=isch&tbnid=pYNT0yJxaA-9LM%3A&imgrefurl=http%3A%2F%2Fwww.directindustry.com%2Fprod%2Fyageo%2Fcemented-wire-wound-resistors-34786-570517.html&docid=RI1Snqa7vnYP3M&imgurl=http%3A%2F%2Fimg.directindustry.com%2Fimages_di%2Fphoto-g%2Fcemented-wire-wound-resistors-34786-2945265.jpg&w=841&h=609&ei=bVEbU-DmJomUiQfFuYHQCg&zoom=1&iact=rc&dur=1281&page=8&ndsp=24&ved=0CI4CEK0DMFg4ZA
http://www.google.com.hk/imgres?start=171&sa=X&biw=1536&bih=683&tbm=isch&tbnid=pYNT0yJxaA-9LM%3A&imgrefurl=http%3A%2F%2Fwww.directindustry.com%2Fprod%2Fyageo%2Fcemented-wire-wound-resistors-34786-570517.html&docid=RI1Snqa7vnYP3M&imgurl=http%3A%2F%2Fimg.directindustry.com%2Fimages_di%2Fphoto-g%2Fcemented-wire-wound-resistors-34786-2945265.jpg&w=841&h=609&ei=bVEbU-DmJomUiQfFuYHQCg&zoom=1&iact=rc&dur=1281&page=8&ndsp=24&ved=0CI4CEK0DMFg4ZA
http://www.google.com.hk/imgres?start=145&sa=X&biw=1536&bih=683&tbm=isch&tbnid=-2xGPUYGO93BiM%3A&imgrefurl=http%3A%2F%2Fwww.directindustry.com%2Fprod%2Fmf-power-resistor%2Faluminum-housed-wire-wound-resistors-39029-298508.html&docid=VL1ps-700k4AtM&imgurl=http%3A%2F%2Fimg.directindustry.com%2Fimages_di%2Fphoto-g%2Faluminum-housed-wire-wound-resistors-39029-2656391.jpg&w=1000&h=716&ei=jlMbU5PVPImriAfz04CgAQ&zoom=1&iact=rc&dur=875&page=7&ndsp=26&ved=0CL0BEK0DMD04ZA
http://www.google.com.hk/imgres?start=145&sa=X&biw=1536&bih=683&tbm=isch&tbnid=-2xGPUYGO93BiM%3A&imgrefurl=http%3A%2F%2Fwww.directindustry.com%2Fprod%2Fmf-power-resistor%2Faluminum-housed-wire-wound-resistors-39029-298508.html&docid=VL1ps-700k4AtM&imgurl=http%3A%2F%2Fimg.directindustry.com%2Fimages_di%2Fphoto-g%2Faluminum-housed-wire-wound-resistors-39029-2656391.jpg&w=1000&h=716&ei=jlMbU5PVPImriAfz04CgAQ&zoom=1&iact=rc&dur=875&page=7&ndsp=26&ved=0CL0BEK0DMD04ZA
http://www.google.com.hk/imgres?start=93&sa=X&biw=1536&bih=683&tbm=isch&tbnid=kD-cmzVHuxSD9M%3A&imgrefurl=http%3A%2F%2Fwww.gcsescience.com%2Fpecsr.htm&docid=fRdjzvxdS7KoNM&imgurl=http%3A%2F%2Fwww.gcsescience.com%2FCircuit-Symbol-Resistor-Variable-Light-Dependant-Thermistor.gif&w=379&h=274&ei=4lMbU8ekHc3tiAfQzYGgBA&zoom=1&iact=rc&dur=8250&page=5&ndsp=26&ved=0CCEQrQMwCThk
http://www.google.com.hk/imgres?start=93&sa=X&biw=1536&bih=683&tbm=isch&tbnid=kD-cmzVHuxSD9M%3A&imgrefurl=http%3A%2F%2Fwww.gcsescience.com%2Fpecsr.htm&docid=fRdjzvxdS7KoNM&imgurl=http%3A%2F%2Fwww.gcsescience.com%2FCircuit-Symbol-Resistor-Variable-Light-Dependant-Thermistor.gif&w=379&h=274&ei=4lMbU8ekHc3tiAfQzYGgBA&zoom=1&iact=rc&dur=8250&page=5&ndsp=26&ved=0CCEQrQMwCThk
http://www.google.com.hk/imgres?biw=1536&bih=683&tbm=isch&tbnid=Gk_01O9K-Jn4SM%3A&imgrefurl=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPotentiometer&docid=B6VVx_eLysVuLM&imgurl=http%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fb%2Fb5%2FPotentiometer.jpg&w=888&h=1040&ei=xFQbU-CWBIyhigf-goCgCg&zoom=1&iact=rc&dur=1265&page=1&start=0&ndsp=20&ved=0CFUQrQMwAQ
http://www.google.com.hk/imgres?biw=1536&bih=683&tbm=isch&tbnid=Gk_01O9K-Jn4SM%3A&imgrefurl=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPotentiometer&docid=B6VVx_eLysVuLM&imgurl=http%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fb%2Fb5%2FPotentiometer.jpg&w=888&h=1040&ei=xFQbU-CWBIyhigf-goCgCg&zoom=1&iact=rc&dur=1265&page=1&start=0&ndsp=20&ved=0CFUQrQMwAQ
http://www.google.com.hk/imgres?biw=1536&bih=683&tbm=isch&tbnid=JQxvUXA3Bs89pM%3A&imgrefurl=http%3A%2F%2Fwww.koaspeer.com%2F&docid=MAYcwq_R691pyM&imgurl=http%3A%2F%2Fwww.koaspeer.com%2Fimages%2Fslides%2FsurfaceMt.png&w=450&h=324&ei=wlcbU-ifKY2ciAebr4GIAg&zoom=1&iact=rc&dur=843&page=2&start=20&ndsp=27&ved=0CLIBEK0DMB0
http://www.google.com.hk/imgres?biw=1536&bih=683&tbm=isch&tbnid=JQxvUXA3Bs89pM%3A&imgrefurl=http%3A%2F%2Fwww.koaspeer.com%2F&docid=MAYcwq_R691pyM&imgurl=http%3A%2F%2Fwww.koaspeer.com%2Fimages%2Fslides%2FsurfaceMt.png&w=450&h=324&ei=wlcbU-ifKY2ciAebr4GIAg&zoom=1&iact=rc&dur=843&page=2&start=20&ndsp=27&ved=0CLIBEK0DMB0
http://www.google.com.hk/imgres?biw=1536&bih=683&tbm=isch&tbnid=o0PM37_T8B4hUM%3A&imgrefurl=http%3A%2F%2Fwww.hkresistors.com%2F-products-thick-film-resistor-array.html&docid=5LJ7X9fZLmxnWM&imgurl=http%3A%2F%2Fwww.hkresistors.com%2Fimage%2Fproducts%2Fra%2Fra.jpg&w=217&h=217&ei=wlcbU-ifKY2ciAebr4GIAg&zoom=1&iact=rc&dur=10078&page=1&start=0&ndsp=20&ved=0CFUQrQMwAA
http://www.google.com.hk/imgres?biw=1536&bih=683&tbm=isch&tbnid=o0PM37_T8B4hUM%3A&imgrefurl=http%3A%2F%2Fwww.hkresistors.com%2F-products-thick-film-resistor-array.html&docid=5LJ7X9fZLmxnWM&imgurl=http%3A%2F%2Fwww.hkresistors.com%2Fimage%2Fproducts%2Fra%2Fra.jpg&w=217&h=217&ei=wlcbU-ifKY2ciAebr4GIAg&zoom=1&iact=rc&dur=10078&page=1&start=0&ndsp=20&ved=0CFUQrQMwAA

|

L R

) b b

B 5% 6 T H A9 SRR A2




Eologoodel bands

(5= powerofyi 0
20731 00600 e

ceramic rod

Helical cut to reach the

Color coding 3 ;
desired resistance value
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End caps Connector with Nichrome wire around Ceramic
witiless lead wire ceramic core sealing

Protective coating Thin metal film Ceramic Carrier
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Cap Leakage | Voltage | Temp
Range Rating Range

Ceramic pF - uF -55° to Multipurpose
+125°C Cheap

low For RF filters
0.01-0.1Q Expensive

(silver mica) Very stable

Plastic / For low freq

Film | Cheap

(polyethylene
polystyrene)

Expensive
+125°C Nonlinear (bad for audio)

Best quality
Highest price

For low-med frequencies
0.05-2.0Q Cheap
Hold charge for long time —
not for production test

2. Common Capacitor Specifications and Trade-offs



Protective

coating Ceramic disc

(dielectric)

Electrode

Hold-off-kink —> Connecting

wire

negative
charge
connection

positive
charge
connection

dielectric

metal plate

aluminum

plastic
insulation
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generic, or air-core

Inductor symbols

: 3l

iron core

%

generic
(newer symbol)

:

iron core
(alternative)
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FIXED AIR CORED
IHDUCTOR

FIXED FERRITE CORED
IHDUCTOR

TAPPED AIR CORED
IHDUCTOR

VARIAELE AIR. CORED
INDUCTOR

VARIABLE FERRITE CORED
INDUCTOR

PRE-SET AIR CORED
INDUCTOR

PRE-SET FERRITE CORED
INDUCTOR

ALTERHATIVE 5YMBOL FOR
AH AIR CORED INDUCTOR

FIXED IROH DUST CORED
IHDUCTOR

FIXED IRON CORED
IHODUCTOR

ROLLER. COASTER
VARIAELE IHDUCTOR

VARIABLE IROH DUST CORED
IHDUCTOR

VARIABLE IRON CORED
INDUCTOR

PRE-SET IROH DUST CORED
IHDUCTOR

PRE-SET IROH CORED
INDUCTOR

GONIOMETER
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