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+ 120 VAC RMS at 6
+ Peak Voltage Equals 1.4

+ Peak to Peak Voltage equals
Voltage




+ 120 VAC RMS at 60 Hz.
- Peak Voltage Equals 1.4

+ Peak to Peak Voltage equals
Voltage
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Conversions:
1 Volt = 1000 milli Volts or

Powers of 10;
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Capacitors have two
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Capacitors have two Metal ple
Dielectric Material (v
Types of Dielectric Mater
Free Electrons cannot fl

15Vde +

Charge on
Where: Q is ¢
Cis
Vv




+ Capacitors have two
« Dielectric Material (wl
+ Types of Dielectric Mate
+ Free Electrons cannot flow

15 Vde
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Charge on the Capacito
Where: Q is Coulombs




« Capacitors have two Met:
+ Dielectric Material (wl
» Types of Dielectric M:
Free Electrons cannot flo
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Charge on the Capacitor is Q=CV
Where: Q is Coulombs
C is the Value Of Capa

V is the voltage acro:
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Charge on the Capacitor is Q=CV

Where: Q is Coulombs

C is the Value Of Capac

V is the voltage acre
Problem:

2 uA of

Find Q:

Find va
C=Q/V;
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120 Vac

Tl 1 3
2nfc  628(60)(1x10°)




60

120 Vac

1 1

2nfc  6.28 (60)( 4x 107%)




M= : (

2nfc ;(6.28)fc =

Problems: Find Xc



M= : (

2nfc ;(6.28)fc =

Problems: Find Xc



+ Capacitors Reactan
C1=10uF ;C2=10 uF ;
Xc1 + Xc2 + Xc3 =Xct ;1



100 Vac
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Current & Voltage are in Pt
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100 Vac

Xc=1000Q

100 Vac

Xc =100 Q




MV

1000 Hz . 160Q

7l ~

T 2nfc 6.28(1000)(1x10.%) &
. 2=JR? + X = /1602 + 1602 =1226/0
o fg=Vac_ 15Vac_
Z0 22670
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10Vde —

Voltage Current
0.5 time constant 0.5RC 393% £0.7%
0.7 time constant 0.7RC 503% 49.7%

1.0time constant.

368%

2.0time constants

135%

3.0time constants

4.0time constants

5.0time constants

RC Charging Circuit Curves

083vs

o5vs

CapaciorVohage

Vs
asevs 7

Tima Canstant (T)



Capacitance

Resistor & Capacitor time Constant(s), RC time constant(s)

*+ RC Time Constants ; R x C = time of one time constant.
1 Meg Ohm + Five time Constance to approximately Charge to Supply Voltage.

81
< Each time Constant Charges to 63 % of Supply Voltage
P 1TC=R xXC;1MegQ x10uf;(1 x10%)x (10 x 10 ~9)
+] - 1TC =10 Seconds
10vde —
' il
0.5 an 0.5RC 60.7
J__ O7RC 0. 9.7¢
RC Charging Cireuit Curves - e 2
Steady St 2RC 5. 5
Transient Pesiod ol Period
aseve ° 3RC 950 o
. 1
) " ! 4RC 9 8
] Capacilor Charging 1
i A Voliage : SRC 99.3% 07%
d :
|
2T r T ; ET T
"v;—! 077 Time Constant (T)
| g

Al e Lloctromie Class FPoom



Percent of Voltage

Time Constant




Percent of Voltage
T




Wh

Resistor & Cz

ere:

* Vcis the voltage across tt

* Vs is the supply voltage.

+ Tis the elapsed time since the
* RC is the time constant of the RC

Percent of Voltage

3rc

Time Constant

_ sg_l

Voltage Current
0.5 time constant Q5RC 39.3% 607%
0.7 time constant 07RC 50.3% 49.7%
10time constant 1RC 632% 368%
2,0time constants 2RC 865% 135%
3.0time constants 3RC 95.0% 5.0%
4.0time constants. 4RC 98.2% 18%
5.0time constants SRC 99.3% 07%




Resistor & C

0.5 time comtant
0
=-RC-=0. 02 3 0 Q.7 time constant a7RC 503% 45.7%
+ 1 uf
pu— L0time constant 1RC 632% 366%
—— 2.0time constants 8¢ 845% 125%
3 me 95.0% so%
4.0time constants. 4/C $82% 18%
i x -
5.0 time constants.




Resistor &

100 K Ohm
100 Vdc
1 uf

TC=RxC;(100x103) x
TC = 0.1 Seconds '

) ((100- ‘ :

Voltage Current
0.5 time constant 0.5RC 39.3% 0.7%
0.7 timeconstant 0.7RC 503% 49.7%
10time constant 1RC 632% 365%
20time constants 2RC 86.5% 135%
3.0time constants 3RC 95.0% 5.0%
40time constants 4RC 98.2% 18%
5.0time constants SRC. 99.3% 7%
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100 Vdc

Voltage Current

0.5 time constant 39.3%

0.7 time constant 50.3%

1.0time constant 832%

2.0 time constants 865%

30 time constants

4,0 time constants

5.0 time constants




100 Vdc
el

100V |

Resistor & Capa

1 Meg

10 uf

fal

2
Time,

Voitage Current
05 time constant 0SRC 39.3% 40.7%
0.7 time constant Q7RC 50.3% 49.7%
10 time constant 1RC 632% 368%
20time constants 2/ 865% 135%
3.0time constants 3rC 95.0% 5.0%
4.0time constants 4RC 98.2% 18%
5.0time constants SRC 99.3% 07%
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