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BASKS OF THE BIPOLAR TRANSISTOR
AKA: BJT - BIPOLAR JUNCTION TRANSISTOR
- TWO BASIC TYPES: NPN & PNP
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- IT IS COMMON TO SEE A
DIAGRAM LIKE THIS TO SHOW
THE "JUNCTIONS" OF A BJT:
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* WHILE THIS DOES ILLUSTRATE THE
PN JUNCTIONS, IT DOES NOT
DESCRIBE THE OPERATION OF THE BIT
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BASIC OPERATING PRINCIPLES
• THE BASE-FEMITTER JUNCTION BEHOVES LIKE A DIODE
WHEN BASE-EMITTER IS FORWARD-BIASED...
... CURRENT CAN FLOW BETWEEN COLLECTOR & EMITTER
•WHEN BASE-EMITTER IS NOT FORWARD-BIASED...
... NO CURRENT FLOWS BETWEEN COLLECTOL & EMITTER
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• "SWITCH" OPERATION
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• B-E FORWARD BIASED
• C-B REVERSE BIASED !
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• B-E FORWARD BIASED.
• C-B FORWALD BLASED.
(VCE VERY SMALL)
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HOW DO WE GET CURRENT FLOW
THRU A REVERSE BIASED PN
JUNCTION ?
(STAY TUNED)



- SWITCH OPERARON TRANSISTOR IN SATURATION MODE
• BASE - EMITTER IS FORMALD-BIASED
Top
• VOLTAGE DEVELOPED ACROSS THE LOAD IN THE COLLECTIONL
PATH DRINES THE COLLECTOR VOLTIGE BELOW THE BASE
M
of Page
• THIS FORWARD - BLASES THE BASE - COLLECTOR JUNCTION
• TRANSISTOR ³3 (CURRENT GAIN) DROPS - TYPICALLY TO ~ 10-20
• THUS, BASE CLURRENT INCREASES
RG
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LINEAR REGION
VICE
• IN SATURATION, VCE IS A FEW HUNDRED MV
IC DETERMINED BY SUPPLY VOLTAGE I LOAD IN COLLECTOR PATH
& Is ~ Ic / 10 w 20
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MORE VIDEOS ON BIPOLAR TRANSISTOR CIRCUITS & APPLICATIONS
#185: BIPOLAR TRANSISTOR BIAS CONSIDERATIONS & BETA DEPENDENCE
#113: BIPOLAR TRANSISTOR AMPLIFIER BIAS & CLASS OF OPERATION
#114: COMMON EMITTER, CommoN BASE & COM COLLECTOR AMPLIFIER'S
#213: Common EMITTER AMPLIFIER TIPS & TRICKS
[
#67: Common EMITTER AMPLIFIER GAIN & FREQUENCY RESPONSTE
#356 BASICS OF THE EMITTER FOLLOWER AMPLIFIER
#198: VBE MULTIPUTER TUTORIAL & APPLICATIONS
$190/191: CURRENT MIRROR BASICS
#327 CURRENT MIRRORS & EARLY EFFECT
#193 BASICS OF THE EMITTER COUPLED DIFFERENTIAL PAIR Ant
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... A FEW MORE DETAILS...
FOR LINEAR OPERATION
F
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RB IB
0.6-0.7
Vec
IB
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Ic = P. IB
• YBE TYPICALLY 0.6V TO 0.71
• IC = BOIB B TYPICALLY ~ 100-200
• IE = Ict IB
IC
| IE = I₁ + I B
• BASE - EMITTER BEHAVES LIKE A DIODE:
V
V BE
• COLLECTOR CURRENT DETERMINED BY BASE CURRENT
LINEAR
VCE
WRAEW
{VARIOUS IS
VARIOUS IR SETTINGS
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MEASURES!
TEST CIRCUIT DIAGRAM
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