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Flements

- Passive Elements

+ Resistor(R), Capacitor(C), Inductor(L)
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Flements

[

- Resistor[Q] = & :

- Series Connection : Rtot = R1+R2+---+Rn
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Flements

- Inductor[H] = Wb/A
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Flements

A

. Capacitor[F] = }
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Applied Electric Field.

Figure 2.2 Electrons squeezing their way through a resistor.

Inductor schematic symbol:
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Flements

- Semiconductor

- |In Periodic Table, Si is a very good element for making
Semiconductors

-+ Semiconductors can have conductivity in specific conditions
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Flements

- Diode, Transistor

- By putting N-type and P-type Semiconductor
together, they form a Diode(| P | d [N )
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When 3 semlconductors are put together in forms of




Flements

Neuatral resion
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Circuit Analysis

- Basic Circuit Formula

- Ohm’s Law : V =1IR




Circuit Analysis

- Node : & 71 0|&f9| 3|= A7} OtLh= X|H

- Mesh : 3|20 A2 SILIC| H|F
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Circuit Analysis

- In RLC Series Circuit, Let V=VCos(wt+6), i = iCos(wt+06)
(w=2-pi -f)

- In Inductor , V=L - d(iCos(wt+0))/dt = -wLisin(wt+0) =
-wLicos(wt+6-90)
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Circuit Analysis

- |In Capacitor i = C-d(Vcos(wt+0))/dt = -C - wVsin(wt+06)
=-wCVcos(wt+6-90)
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Circuit Analysis

- For each Elements

- Resistor : V=R

- Inductor : V= (wL) - i
- Capacitor : V = (1/jwC) - |

- Why Complex Number? : Phasel




Circuit Analysis

Impedence(Z)

Reactance(X)

Resistor
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Circuit Analysis

- 7|Ef 2| 25l|14 7|
- Laplace Transformation(s-domain Circuit Analysis)
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Analog VS Digital

- Analog : Continuous
- Digital : Discontinuous

- Main difference : Noise Immunity
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Application Of Element

- Pull Up/Down Resistor
- Current Flow to Low Resistor

- Digital Signal has two condition : High / Low

- With Pull up or Pull down Resistor, We can easily
define Digital Signal Condition




Application Of Element
QUQK+W%W=MW&K

signal noise noisy signal

- Bypass Capacitor
- |In Capacitor, Xc is 1/wC
- if frequency goes high -> Xc goes to zero

- All high frequency signals easily pass Capacitor



Application of Element

- Bead(Not Inductor, But Very Similar)

- Digital Signal has a very high frequency when
compared to Analog Signal
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- |In Inductor, Reactance is wL
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Application of Element

High Low

Reactance
Frequency | Frequency

Resistor R = B




Application of Element

- TTL(Transistor-Transistor Logic)
- CMOS (Complementary Metal Oxide Semiconductor)
- =2| A[O|E(AND, OR, NOT, NAND, NOR) X|&H0|| €&

- TTL & MY : 5V, EHTE 20mA(Typ.)
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Block Diagram

- H/W System has a typical structure




Block Diagram

- Input : Sensor, Switch, MIC, etc

- Control : MCU, DSP, MPU




Design H/W System

. Datasheet : All device/element have datasheet

- Datasheet has all information about its device/
element
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