ECE-221
Fundamentals of Circuits
Lab 3: First and Second-Order Transient Responses

WORKSHEET

Part A: First order transient response

A1.  Transient Response of a Series RC Circuit

1.1 – 1.4 Attach your solutions on a separate page.
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1.6 -- 1.7 Perform the procedure.

[image: image5.wmf]Vc(t) Theoretical vs. Measured

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0.000000

0.000050

0.000100

0.000150

0.000200

0.000250

Time (s)

Voltage (volts)


[image: image6.wmf]Vc(t) Theoretical vs. Measured

0

1

2

3

4

5

0.000000

0.000050

0.000100

0.000150

0.000200

0.000250

Time (s)

Voltage (volts)


A2.  Transient Response of a First-Order RC Filter
2.1 – 2.3 Attach your solutions on a separate page.

2.4
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Part B: Second order transient response

B1.  Second-Order RC Filter
3.1 Attach your solutions on a separate page.

3.2 Construct the Pspice circuit.  Print out the graphs.

3.3
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Answer 1.5
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Answer 2.5
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Answer 1.7
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Vc(t) Measured

Time (s)
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Vc(t) Theoretical vs. Measured
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Data

		Index		Time (s)		Theoretical Vc(t)		Measured Vc(t)

		0		0.000000		0

		1		0.000002		0.0990066335				Time Interval =		0		s		to		2.00E-04		s

		2		0.000004		0.1960528042

		3		0.000006		0.2911773321				R =		1000		Ohm

		4		0.000008		0.3844182681				C =		1.00E-07		F

		5		0.000010		0.4758129098				L =		1		H

		6		0.000012		0.5653978164				Alpha =		500

		7		0.000014		0.653208823				Wo =		3162.2776601684

		8		0.000016		0.7392810552				Wd =		3122.4989991992

		9		0.000018		0.8236489429				Vs=		5		Volts

		10		0.000020		0.9063462346

		11		0.000022		0.9874060102

		12		0.000024		1.0668606947

		13		0.000026		1.144742071

		14		0.000028		1.2210812927

		15		0.000030		1.2959088966

		16		0.000032		1.3692548146

		17		0.000034		1.4411483862

		18		0.000036		1.5116183696

		19		0.000038		1.5806929539

		20		0.000040		1.6483997698

		21		0.000042		1.7147659009

		22		0.000044		1.7798178946

		23		0.000046		1.8435817725

		24		0.000048		1.906083041

		25		0.000050		1.9673467014

		26		0.000052		2.0273972601

		27		0.000054		2.0862587381

		28		0.000056		2.1439546808

		29		0.000058		2.2005081672

		30		0.000060		2.2559418195

		31		0.000062		2.310277812

		32		0.000064		2.3635378798

		33		0.000066		2.4157433275

		34		0.000068		2.4669150382

		35		0.000070		2.517073481

		36		0.000072		2.5662387202

		37		0.000074		2.6144304224

		38		0.000076		2.661667865

		39		0.000078		2.7079699435

		40		0.000080		2.7533551794

		41		0.000082		2.7978417275

		42		0.000084		2.8414473829

		43		0.000086		2.8841895884

		44		0.000088		2.9260854416

		45		0.000090		2.9671517013

		46		0.000092		3.0074047946

		47		0.000094		3.0468608232

		48		0.000096		3.0855355701

		49		0.000098		3.1234445057

		50		0.000100		3.1606027941

		51		0.000102		3.1970252991

		52		0.000104		3.2327265902

		53		0.000106		3.2677209483

		54		0.000108		3.3020223718

		55		0.000110		3.3356445815

		56		0.000112		3.3686010269

		57		0.000114		3.4009048909

		58		0.000116		3.4325690956

		59		0.000118		3.463606307

		60		0.000120		3.4940289404

		61		0.000122		3.5238491654

		62		0.000124		3.5530789103

		63		0.000126		3.5817298675

		64		0.000128		3.6098134977

		65		0.000130		3.6373410348

		66		0.000132		3.6643234902

		67		0.000134		3.6907716571

		68		0.000136		3.7166961152

		69		0.000138		3.7421072347

		70		0.000140		3.7670151803

		71		0.000142		3.7914299155

		72		0.000144		3.8153612066

		73		0.000146		3.8388186264

		74		0.000148		3.8618115581

		75		0.000150		3.8843491993

		76		0.000152		3.9064405652

		77		0.000154		3.9280944929

		78		0.000156		3.949319644

		79		0.000158		3.970124509

		80		0.000160		3.99051741

		81		0.000162		4.0105065046

		82		0.000164		4.0300997885

		83		0.000166		4.0493050995

		84		0.000168		4.0681301198

		85		0.000170		4.0865823797

		86		0.000172		4.1046692604

		87		0.000174		4.1223979969

		88		0.000176		4.1397756809

		89		0.000178		4.1568092637

		90		0.000180		4.1735055589

		91		0.000182		4.1898712453

		92		0.000184		4.2059128695

		93		0.000186		4.2216368482

		94		0.000188		4.2370494712

		95		0.000190		4.2521569039

		96		0.000192		4.2669651893

		97		0.000194		4.2814802511

		98		0.000196		4.2957078954

		99		0.000198		4.3096538134

		100		0.000200		4.3233235838
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		0.000136		0.000136
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		0.000142		0.000142

		0.000144		0.000144

		0.000146		0.000146

		0.000148		0.000148

		0.00015		0.00015

		0.000152		0.000152

		0.000154		0.000154

		0.000156		0.000156

		0.000158		0.000158

		0.00016		0.00016

		0.000162		0.000162

		0.000164		0.000164

		0.000166		0.000166

		0.000168		0.000168

		0.00017		0.00017

		0.000172		0.000172

		0.000174		0.000174

		0.000176		0.000176

		0.000178		0.000178

		0.00018		0.00018

		0.000182		0.000182

		0.000184		0.000184

		0.000186		0.000186

		0.000188		0.000188

		0.00019		0.00019

		0.000192		0.000192

		0.000194		0.000194
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Vc(t) Theory

Vc(t) Measured

Time (s)

Voltage (volts)

Measured  V2(t)



Data

		Index		Time (s)		Theoretical Vc(t)		Measured Vc(t)

		0		0.000000

		1		0.000002						Time Interval =		0		s		to		2.00E-04		s

		2		0.000004

		3		0.000006						R =		1000		Ohm

		4		0.000008						C =		1.00E-07		F

		5		0.000010						L =		1		H

		6		0.000012						Alpha =		500

		7		0.000014						Wo =		3162.2776601684

		8		0.000016						Wd =		3122.4989991992

		9		0.000018						Vs=		5		Volts

		10		0.000020

		11		0.000022

		12		0.000024

		13		0.000026

		14		0.000028

		15		0.000030

		16		0.000032

		17		0.000034

		18		0.000036

		19		0.000038

		20		0.000040

		21		0.000042

		22		0.000044

		23		0.000046

		24		0.000048

		25		0.000050

		26		0.000052

		27		0.000054

		28		0.000056

		29		0.000058

		30		0.000060

		31		0.000062

		32		0.000064

		33		0.000066

		34		0.000068

		35		0.000070

		36		0.000072

		37		0.000074

		38		0.000076

		39		0.000078

		40		0.000080

		41		0.000082

		42		0.000084

		43		0.000086

		44		0.000088

		45		0.000090

		46		0.000092

		47		0.000094

		48		0.000096

		49		0.000098

		50		0.000100

		51		0.000102

		52		0.000104

		53		0.000106

		54		0.000108

		55		0.000110

		56		0.000112

		57		0.000114

		58		0.000116

		59		0.000118

		60		0.000120

		61		0.000122

		62		0.000124

		63		0.000126

		64		0.000128

		65		0.000130

		66		0.000132

		67		0.000134

		68		0.000136

		69		0.000138

		70		0.000140

		71		0.000142

		72		0.000144

		73		0.000146

		74		0.000148

		75		0.000150

		76		0.000152

		77		0.000154

		78		0.000156

		79		0.000158

		80		0.000160

		81		0.000162

		82		0.000164

		83		0.000166

		84		0.000168

		85		0.000170

		86		0.000172

		87		0.000174

		88		0.000176

		89		0.000178

		90		0.000180

		91		0.000182

		92		0.000184

		93		0.000186

		94		0.000188

		95		0.000190

		96		0.000192

		97		0.000194

		98		0.000196

		99		0.000198

		100		0.000200
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		0.000008		0.000008
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		0.000018		0.000018
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		0.000038		0.000038
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		0.000122		0.000122

		0.000124		0.000124

		0.000126		0.000126
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		0.000166		0.000166
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		0.000176		0.000176
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		0.000194		0.000194
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Vc(t) Theory

Vc(t) Measured

Time (s)

Voltage (volts)

Vc(t) Theoretical vs. Measured

0

0.0990066335

0.1960528042

0.2911773321

0.3844182681

0.4758129098

0.5653978164

0.653208823

0.7392810552

0.8236489429

0.9063462346

0.9874060102

1.0668606947

1.144742071

1.2210812927

1.2959088966

1.3692548146

1.4411483862

1.5116183696

1.5806929539

1.6483997698

1.7147659009

1.7798178946

1.8435817725

1.906083041

1.9673467014

2.0273972601

2.0862587381

2.1439546808

2.2005081672

2.2559418195

2.310277812

2.3635378798

2.4157433275

2.4669150382

2.517073481

2.5662387202

2.6144304224

2.661667865

2.7079699435

2.7533551794

2.7978417275

2.8414473829

2.8841895884

2.9260854416

2.9671517013

3.0074047946

3.0468608232

3.0855355701

3.1234445057

3.1606027941

3.1970252991

3.2327265902

3.2677209483

3.3020223718

3.3356445815

3.3686010269

3.4009048909

3.4325690956

3.463606307

3.4940289404

3.5238491654

3.5530789103

3.5817298675

3.6098134977

3.6373410348

3.6643234902

3.6907716571

3.7166961152

3.7421072347

3.7670151803

3.7914299155

3.8153612066

3.8388186264

3.8618115581

3.8843491993

3.9064405652

3.9280944929

3.949319644

3.970124509

3.99051741

4.0105065046

4.0300997885

4.0493050995

4.0681301198

4.0865823797

4.1046692604

4.1223979969

4.1397756809

4.1568092637

4.1735055589

4.1898712453

4.2059128695

4.2216368482

4.2370494712

4.2521569039

4.2669651893

4.2814802511

4.2957078954

4.3096538134

4.3233235838



Data

		Index		Time (s)		Theoretical Vc(t)		Measured Vc(t)

		0		0.000000		0

		1		0.000002		0.0990066335				Time Interval =		0		s		to		2.00E-04		s

		2		0.000004		0.1960528042

		3		0.000006		0.2911773321				R =		1000		Ohm

		4		0.000008		0.3844182681				C =		1.00E-07		F

		5		0.000010		0.4758129098				L =		1		H

		6		0.000012		0.5653978164				Alpha =		500

		7		0.000014		0.653208823				Wo =		3162.2776601684

		8		0.000016		0.7392810552				Wd =		3122.4989991992

		9		0.000018		0.8236489429				Vs=		5		Volts

		10		0.000020		0.9063462346

		11		0.000022		0.9874060102

		12		0.000024		1.0668606947

		13		0.000026		1.144742071

		14		0.000028		1.2210812927

		15		0.000030		1.2959088966

		16		0.000032		1.3692548146

		17		0.000034		1.4411483862

		18		0.000036		1.5116183696

		19		0.000038		1.5806929539

		20		0.000040		1.6483997698

		21		0.000042		1.7147659009

		22		0.000044		1.7798178946

		23		0.000046		1.8435817725

		24		0.000048		1.906083041

		25		0.000050		1.9673467014

		26		0.000052		2.0273972601

		27		0.000054		2.0862587381

		28		0.000056		2.1439546808

		29		0.000058		2.2005081672

		30		0.000060		2.2559418195

		31		0.000062		2.310277812

		32		0.000064		2.3635378798

		33		0.000066		2.4157433275

		34		0.000068		2.4669150382

		35		0.000070		2.517073481

		36		0.000072		2.5662387202

		37		0.000074		2.6144304224

		38		0.000076		2.661667865

		39		0.000078		2.7079699435

		40		0.000080		2.7533551794

		41		0.000082		2.7978417275

		42		0.000084		2.8414473829

		43		0.000086		2.8841895884

		44		0.000088		2.9260854416

		45		0.000090		2.9671517013

		46		0.000092		3.0074047946

		47		0.000094		3.0468608232

		48		0.000096		3.0855355701

		49		0.000098		3.1234445057

		50		0.000100		3.1606027941

		51		0.000102		3.1970252991

		52		0.000104		3.2327265902

		53		0.000106		3.2677209483

		54		0.000108		3.3020223718

		55		0.000110		3.3356445815

		56		0.000112		3.3686010269

		57		0.000114		3.4009048909

		58		0.000116		3.4325690956

		59		0.000118		3.463606307

		60		0.000120		3.4940289404

		61		0.000122		3.5238491654

		62		0.000124		3.5530789103

		63		0.000126		3.5817298675

		64		0.000128		3.6098134977

		65		0.000130		3.6373410348

		66		0.000132		3.6643234902

		67		0.000134		3.6907716571

		68		0.000136		3.7166961152

		69		0.000138		3.7421072347

		70		0.000140		3.7670151803

		71		0.000142		3.7914299155

		72		0.000144		3.8153612066

		73		0.000146		3.8388186264

		74		0.000148		3.8618115581

		75		0.000150		3.8843491993

		76		0.000152		3.9064405652

		77		0.000154		3.9280944929

		78		0.000156		3.949319644

		79		0.000158		3.970124509

		80		0.000160		3.99051741

		81		0.000162		4.0105065046

		82		0.000164		4.0300997885

		83		0.000166		4.0493050995

		84		0.000168		4.0681301198

		85		0.000170		4.0865823797

		86		0.000172		4.1046692604

		87		0.000174		4.1223979969

		88		0.000176		4.1397756809

		89		0.000178		4.1568092637

		90		0.000180		4.1735055589

		91		0.000182		4.1898712453

		92		0.000184		4.2059128695

		93		0.000186		4.2216368482

		94		0.000188		4.2370494712

		95		0.000190		4.2521569039

		96		0.000192		4.2669651893

		97		0.000194		4.2814802511

		98		0.000196		4.2957078954

		99		0.000198		4.3096538134

		100		0.000200		4.3233235838
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Vr(t) Theory

Vr(t) Measured

Time (s)

Voltage (volts)

Vr(t) Theoretical vs. Measured
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4.9009933665

4.8039471958

4.7088226679

4.6155817319

4.5241870902

4.4346021836
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4.0936537654
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1.6313989731
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1.4469210897
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1.0935594348
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Data

		Index		Time (s)		Theoretical Vr(t)		Measured Vr(t)

		0		0.000000		5

		1		0.000002		4.9009933665				Time Interval =		0		s		to		2.00E-04		s

		2		0.000004		4.8039471958

		3		0.000006		4.7088226679				R =		1000		Ohm

		4		0.000008		4.6155817319				C =		1.00E-07		F

		5		0.000010		4.5241870902				L =		1		H

		6		0.000012		4.4346021836				Alpha =		500

		7		0.000014		4.346791177				Wo =		3162.2776601684

		8		0.000016		4.2607189448				Wd =		3122.4989991992

		9		0.000018		4.1763510571				Vs=		5		Volts

		10		0.000020		4.0936537654

		11		0.000022		4.0125939898

		12		0.000024		3.9331393053

		13		0.000026		3.855257929

		14		0.000028		3.7789187073

		15		0.000030		3.7040911034

		16		0.000032		3.6307451854

		17		0.000034		3.5588516138

		18		0.000036		3.4883816304

		19		0.000038		3.4193070461

		20		0.000040		3.3516002302

		21		0.000042		3.2852340991

		22		0.000044		3.2201821054

		23		0.000046		3.1564182275

		24		0.000048		3.093916959

		25		0.000050		3.0326532986

		26		0.000052		2.9726027399

		27		0.000054		2.9137412619

		28		0.000056		2.8560453192

		29		0.000058		2.7994918328

		30		0.000060		2.7440581805

		31		0.000062		2.689722188

		32		0.000064		2.6364621202

		33		0.000066		2.5842566725

		34		0.000068		2.5330849618

		35		0.000070		2.482926519

		36		0.000072		2.4337612798

		37		0.000074		2.3855695776

		38		0.000076		2.338332135

		39		0.000078		2.2920300565

		40		0.000080		2.2466448206

		41		0.000082		2.2021582725

		42		0.000084		2.1585526171

		43		0.000086		2.1158104116

		44		0.000088		2.0739145584

		45		0.000090		2.0328482987

		46		0.000092		1.9925952054

		47		0.000094		1.9531391768

		48		0.000096		1.9144644299

		49		0.000098		1.8765554943

		50		0.000100		1.8393972059

		51		0.000102		1.8029747009

		52		0.000104		1.7672734098

		53		0.000106		1.7322790517

		54		0.000108		1.6979776282

		55		0.000110		1.6643554185

		56		0.000112		1.6313989731

		57		0.000114		1.5990951091

		58		0.000116		1.5674309044

		59		0.000118		1.536393693

		60		0.000120		1.5059710596

		61		0.000122		1.4761508346

		62		0.000124		1.4469210897

		63		0.000126		1.4182701325

		64		0.000128		1.3901865023

		65		0.000130		1.3626589652

		66		0.000132		1.3356765098

		67		0.000134		1.3092283429

		68		0.000136		1.2833038848

		69		0.000138		1.2578927653

		70		0.000140		1.2329848197

		71		0.000142		1.2085700845

		72		0.000144		1.1846387934

		73		0.000146		1.1611813736

		74		0.000148		1.1381884419

		75		0.000150		1.1156508007

		76		0.000152		1.0935594348

		77		0.000154		1.0719055071

		78		0.000156		1.050680356

		79		0.000158		1.029875491

		80		0.000160		1.00948259

		81		0.000162		0.9894934954

		82		0.000164		0.9699002115

		83		0.000166		0.9506949005

		84		0.000168		0.9318698802

		85		0.000170		0.9134176203

		86		0.000172		0.8953307396

		87		0.000174		0.8776020031

		88		0.000176		0.8602243191

		89		0.000178		0.8431907363

		90		0.000180		0.8264944411

		91		0.000182		0.8101287547

		92		0.000184		0.7940871305

		93		0.000186		0.7783631518

		94		0.000188		0.7629505288

		95		0.000190		0.7478430961

		96		0.000192		0.7330348107

		97		0.000194		0.7185197489

		98		0.000196		0.7042921046

		99		0.000198		0.6903461866

		100		0.000200		0.6766764162






