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Solid State Electronics — Unit 9: Transistors
Bipolar Junction Transistor (BJT) Information

BJT Transistor symbols are drawn as follows:

NPN PNP

There are two types. The NPN and the PNP types.

NPN PNP

To easily distinguish each the following rule can be used to remember each. The rule explains
the direction of the arrow.

The NPN type: Not Pointing iN
The PNP type: Pointing iN
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Solid State Electronics — Unit 9: Transistors
Bipolar Junction Transistor (BJT) Information

Both types of transistors are made up of two PN junctions.

Each section of the transistor has an electrical connection attached to it called a leg.

T (collector) € collectar)
NPN ~  PNP
type type
N P
Baze-collectar Beee-collector
B _{- . - Junction B T wJunction
{base) .—'.-H__Baaa-Emitl:ar {base) ————— . Base.Emitter
Junction Junctan
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£ £ { )

The legs are given the names: Emitter Base
Collector
as shown in the drawing.
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Solid State Electronics — Unit 9: Transistors
Bipolar Junction Transistor (BJT) Information

Different configurations for NPN BJT Transistor pin arrangements.
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Solid State Electronics — Unit 9: Transistors
Bipolar Junction Transistor (BJT) Information

A transistor, just like a diode, must be biased correctly to operate. This means the base emitter
junction must be forward biased and the base-collector junction must be reverse biased.

NPN Type +N N __

c \, E
+ Reverse —
— Biased

PNP Type =4 P

— Biased

4 | —

When a transistor is connected correctly, there are three different currents flowing in the
transistor.
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Solid State Electronics — Unit 9: Transistors
Bipolar Junction Transistor (BJT) Information

SAFETY DISCLAIMER:

M-SAMC educational resources are in no way meant to be a substitute for occupational safety and health
standards. No guarantee is made to resource thoroughness, statutory or regulatory compliance, and related
media may depict situations that are not in compliance with OSHA and other safety requirements. It is the
responsibility of educators/employers and their students/employees, or anybody using our resources, to
comply fully with all pertinent OSHA, and any other, rules and regulations in any jurisdiction in which they
learn/work. M-SAMC will not be liable for any damages or other claims and demands arising out of the use of
these educational resources. By using these resources, the user releases the Multi-State Advanced
Manufacturing Consortium and participating educational institutions and their respective Boards, individual
trustees, employees, contractors, and sub-contractors from any liability for injuries resulting from the use of
the educational resources.

DOL DISCLAIMER:

This product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training
Administration. The product was created by the grantee and does not necessarily reflect the official position of
the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any

kind, express or implied, with respect to such information, including any information on linked sites and
including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy,
continued availability, or ownership.

RELEVANCY REMINDER:
M-SAMC resources reflect a shared understanding of grant partners at the time of development. In keeping
with our industry and college partner requirements, our products are continuously improved. Updated versions
of our work can be found here: http://www.msamc.org/resources.html.
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