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Figure 1
[image: image3.png]



Typical Performance Characteristics
The device can be expected to perform as characterized within these parameters

	Characteristic
	Min
	Typical
	Max

	Input voltage1
	3V
	
	30V

	Output Voltage, Min
	
	1.25v
	

	Output Voltage, Max
	13v
	14v
	14.5v

	Output Power
	
	
	10W

	Output Current (RMS)2
	0A
	
	1A

	Pulsed Output Current (5 sec)
	
	
	1.5A

	Output Ripple
	30mV
	70mV
	100mV

	Efficiency (See Figure 2)
	55%
	
	92%

	Transient response in load regulation (0-1A pulses, 1ms, Vp-p)
	
	4%
	

	Power dissipation
	100mW
	800mW
	1.2W

	Power output in still air
	0W
	
	10W

	Switching frequency
	230kHz
	270kHz
	290kHz


1 The sum of input and output voltages must not exceed 40v
2 Limited at high voltages by the max power output – see graph below
2 For input voltages above 25V, an output current of at least 40mA is needed to maintain the regulated output voltage. This can be accomplished by adding a 1kΩ load resistor, or by simply connecting the load you wanted to use anyway.

Absolute Maximum ratings 

Operation beyond these parameters may permanently damage the device

	Characteristic
	Min
	Max

	Input voltage
	0V
	35v

	Output Current
	0A
	1.5A

	Power dissipation
	
	1.5W

	Ambient Temperature
	-20C
	70C


Overcurrent/overtemperature behavior
If the current limit has been considerably exceeded or if the device is overheated the product will gradually reduce the output voltage in an attempt to reduce the load on the device. Once the extra load is removed or the temperature is brought down, the desired output voltage will be restored. It is unlikely that you will destroy the regulator by exceeding the current/temperature ratings but we still recommend practicing good engineering techniques and do not overload the device beyond the recommended operating parameters.
Additional notes

DE-SWADJ uses a 25 turn worm gear driven potentiometer and cannot wiggle loose. Do not apply glue to the voltage adjustment pot. Turning the pot clockwise reduces the output voltage.

For best performance, mount DE-SWADJ in an open space with some air flowing across it to keep it cool.
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Figure 2: Efficiency vs. Input Voltage
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  DE-SWADJ Adjustable Switching Voltage Regulator





Features


Drop-in replacement for any of the LM78XX        


     regulators


Outputs any voltage between 1.25v and 13v 


Adjustment is by a 25-turn potentiometer, making 


     it easy to dial in exactly the right output


3 to 30V input voltage


Up to 10W output power�1A continuous output current2


Efficiency up to 92%


Integrated bypass capacitors


Integrated heat sink


Weighs only 5.5g








�














Applications


Battery powered applications


Robots


Battery charging and maintenance


Point of load voltage regulation


Any application needing a nonstandard voltage


Overclocking and over or under-volting standard products for more performance or less power draw








General Description


The DE-SWADJ is designed to be the easiest possible way to utilize the benefits of switch-mode power when you need an unusual or easily changed voltage. The DE-SWADJ family is pin-compatible with the common 78XX family of linear voltage regulators, and can step down to 1.25v to 13v with no external circuitry required. It has integrated decoupling capacitors, so external capacitors are not generally necessary. 





The DE-SWADJ operates over a wide input voltage range, from 3v to 30v, at up to one amp of continuous output current.  Maximum power output is 10W.  Efficiencies are up to 92% (Figure 2). Ripple is less than 2% of output.





The DE-SWADJ works on a breadboard, making it an ideal solution for prototyping and one-off circuits.
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		8		0.098		0.225		0.461		76.5306122449		83.3333333333		81.3449023861

		10		0.082		0.183		0.366		73.1707317073		81.9672131148		81.9672131148

		12		0.07		0.154		0.305		71.4285714286		81.1688311688		81.9672131148
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		20		0.048		0.098		0.186		62.5		76.5306122449		80.6451612903

		22		0.045		0.09		0.171		60.6060606061		75.7575757576		79.7448165869

		24		0.042		0.084		0.158		59.5238095238		74.4047619048		79.1139240506

		26		0.041		0.079		0.148		56.2851782364		73.0282375852		77.9625779626

		28		0.039		0.075		0.139		54.9450549451		71.4285714286		77.0811921891
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		10		0.145		0.34		0.696		82.7586206897		88.2352941176		86.2068965517

		12		0.124		0.285		0.575		80.6451612903		87.7192982456		86.9565217391

		14		0.109		0.245		0.49		78.6369593709		87.4635568513		87.4635568513

		16		0.096		0.216		0.429		78.125		86.8055555556		87.4125874126

		18		0.087		0.195		0.382		76.6283524904		85.4700854701		87.260034904

		20		0.08		0.176		0.345		75		85.2272727273		86.9565217391

		22		0.074		0.162		0.314		73.7100737101		84.1750841751		86.8558193399

		24		0.07		0.15		0.29		71.4285714286		83.3333333333		86.2068965517

		26		0.066		0.14		0.268		69.9300699301		82.4175824176		86.1079219288

		28		0.062		0.131		0.251		69.1244239631		81.7884405671		85.3727945361
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		14		0.154		0.353		0.707		83.4879406308		91.0562525293		90.9274600929

		16		0.137		0.31		0.618		82.1167883212		90.7258064516		91.0194174757

		18		0.123		0.278		0.55		81.3008130081		89.928057554		90.9090909091

		20		0.113		0.251		0.496		79.6460176991		89.6414342629		90.7258064516

		22		0.103		0.23		0.45		79.4351279788		88.9328063241		90.9090909091

		24		0.096		0.212		0.414		78.125		88.4433962264		90.5797101449

		26		0.09		0.198		0.383		76.9230769231		87.4125874126		90.379594296

		28		0.085		0.184		0.358		75.6302521008		87.3447204969		89.7845171588
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		18		0.16		0.365		0.543		83.3333333333		91.3242009132		92.0810313076

		20		0.146		0.331		0.49		82.1917808219		90.6344410876		91.8367346939

		22		0.134		0.302		0.447		81.4111261872		90.3070439494		91.519219036

		24		0.124		0.278		0.412		80.6451612903		89.928057554		91.0194174757

		26		0.116		0.259		0.382		79.575596817		89.1000891001		90.6161900926

		28		0.108		0.241		0.356		79.3650793651		88.9152341434		90.2889245586

		30		0.102		0.227		0.33		78.431372549		88.1057268722		90.9090909091
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		24		88.4433962264		90.5797101449
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		8		0.098		0.225		0.461		76.5306122449		83.3333333333		81.3449023861

		10		0.082		0.183		0.366		73.1707317073		81.9672131148		81.9672131148
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		16		0.056		0.119		0.231		66.9642857143		78.781512605		81.1688311688

		18		0.052		0.107		0.206		64.1025641026		77.8816199377		80.9061488673
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		16		0.137		0.31		0.618		82.1167883212		90.7258064516		91.0194174757

		18		0.123		0.278		0.55		81.3008130081		89.928057554		90.9090909091

		20		0.113		0.251		0.496		79.6460176991		89.6414342629		90.7258064516

		22		0.103		0.23		0.45		79.4351279788		88.9328063241		90.9090909091

		24		0.096		0.212		0.414		78.125		88.4433962264		90.5797101449

		26		0.09		0.198		0.383		76.9230769231		87.4125874126		90.379594296

		28		0.085		0.184		0.358		75.6302521008		87.3447204969		89.7845171588

		30		0.081		0.174		0.335		74.0740740741		86.2068965517		89.552238806

		12Vout		0.2		0.5		0.75		0.2		0.5		0.75

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		14		0.201		0.466		0.701		85.2878464819		91.9681177192		91.7057265131

		16		0.178		0.41		0.614		84.2696629213		91.4634146341		91.6123778502

		18		0.16		0.365		0.543		83.3333333333		91.3242009132		92.0810313076

		20		0.146		0.331		0.49		82.1917808219		90.6344410876		91.8367346939

		22		0.134		0.302		0.447		81.4111261872		90.3070439494		91.519219036

		24		0.124		0.278		0.412		80.6451612903		89.928057554		91.0194174757

		26		0.116		0.259		0.382		79.575596817		89.1000891001		90.6161900926

		28		0.108		0.241		0.356		79.3650793651		88.9152341434		90.2889245586

		30		0.102		0.227		0.33		78.431372549		88.1057268722		90.9090909091






_1175420505.xls
3Vout

		6		6		6

		8		8		8

		10		10		10

		12		12		12

		14		14		14

		16		16		16

		18		18		18
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		22		22		22

		24		24		24

		26		26		26

		28		28		28

		30		30		30



200mA

500mA

1000mA

Input Voltage

% Efficiency

3V Output: Efficiency vs Input Voltage

78.125

82.7814569536

79.1139240506

76.5306122449

83.3333333333

81.3449023861

73.1707317073

81.9672131148

81.9672131148

71.4285714286

81.1688311688

81.9672131148

69.1244239631

79.9573560768

82.1018062397

66.9642857143

78.781512605

81.1688311688

64.1025641026

77.8816199377

80.9061488673

62.5

76.5306122449

80.6451612903

60.6060606061

75.7575757576

79.7448165869

59.5238095238

74.4047619048

79.1139240506

56.2851782364

73.0282375852

77.9625779626

54.9450549451

71.4285714286

77.0811921891

54.0540540541

70.4225352113

76.9230769231



6Vout

		8		8		84.0807174888

		10		10		86.2068965517

		12		12		86.9565217391

		14		14		87.4635568513

		16		16		87.4125874126

		18		18		87.260034904

		20		20		86.9565217391

		22		22		86.8558193399

		24		24		86.2068965517

		26		26		86.1079219288

		28		28		85.3727945361

		30		30		85.1063829787



200mA

500mA

1000mA

Input Voltage

% Efficiency

6V Output: Efficiency vs Input Voltage

83.3333333333

88.8625592417

82.7586206897

88.2352941176

80.6451612903

87.7192982456

78.6369593709

87.4635568513

78.125

86.8055555556

76.6283524904

85.4700854701

75

85.2272727273

73.7100737101

84.1750841751

71.4285714286

83.3333333333

69.9300699301

82.4175824176

69.1244239631

81.7884405671

67.7966101695

80.6451612903



9Vout

		12		91.0194174757		90.4704463209

		14		91.0562525293		90.9274600929

		16		90.7258064516		91.0194174757

		18		89.928057554		90.9090909091

		20		89.6414342629		90.7258064516

		22		88.9328063241		90.9090909091

		24		88.4433962264		90.5797101449

		26		87.4125874126		90.379594296

		28		87.3447204969		89.7845171588

		30		86.2068965517		89.552238806



200mA

500mA

1000mA

Input Voltage

% Efficiency

9V Output: Efficiency vs Input Voltage at Different Loads

84.7457627119

83.4879406308

82.1167883212

81.3008130081

79.6460176991

79.4351279788

78.125

76.9230769231

75.6302521008

74.0740740741



12Vout

		14		91.9681177192		91.7057265131

		16		91.4634146341		91.6123778502

		18		91.3242009132		92.0810313076

		20		90.6344410876		91.8367346939

		22		90.3070439494		91.519219036

		24		89.928057554		91.0194174757

		26		89.1000891001		90.6161900926

		28		88.9152341434		90.2889245586

		30		88.1057268722		90.9090909091



200mA

500mA

750mA

Input Voltage

% Efficiency

12V Output: Efficiency vs Input Voltage at Different Loads

85.2878464819

84.2696629213

83.3333333333

82.1917808219

81.4111261872

80.6451612903

79.575596817

79.3650793651

78.431372549



Sheet1

		3Vout		0.2		0.5		1		0.2		0.5		1

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		6		0.128		0.302		0.632		78.125		82.7814569536		79.1139240506

		8		0.098		0.225		0.461		76.5306122449		83.3333333333		81.3449023861

		10		0.082		0.183		0.366		73.1707317073		81.9672131148		81.9672131148

		12		0.07		0.154		0.305		71.4285714286		81.1688311688		81.9672131148

		14		0.062		0.134		0.261		69.1244239631		79.9573560768		82.1018062397

		16		0.056		0.119		0.231		66.9642857143		78.781512605		81.1688311688

		18		0.052		0.107		0.206		64.1025641026		77.8816199377		80.9061488673

		20		0.048		0.098		0.186		62.5		76.5306122449		80.6451612903

		22		0.045		0.09		0.171		60.6060606061		75.7575757576		79.7448165869

		24		0.042		0.084		0.158		59.5238095238		74.4047619048		79.1139240506

		26		0.041		0.079		0.148		56.2851782364		73.0282375852		77.9625779626

		28		0.039		0.075		0.139		54.9450549451		71.4285714286		77.0811921891

		30		0.037		0.071		0.13		54.0540540541		70.4225352113		76.9230769231

		6Vout		0.2		0.5		1		0.2		0.5		1

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		8		0.18		0.422		0.892		83.3333333333		88.8625592417		84.0807174888

		10		0.145		0.34		0.696		82.7586206897		88.2352941176		86.2068965517

		12		0.124		0.285		0.575		80.6451612903		87.7192982456		86.9565217391

		14		0.109		0.245		0.49		78.6369593709		87.4635568513		87.4635568513

		16		0.096		0.216		0.429		78.125		86.8055555556		87.4125874126

		18		0.087		0.195		0.382		76.6283524904		85.4700854701		87.260034904

		20		0.08		0.176		0.345		75		85.2272727273		86.9565217391

		22		0.074		0.162		0.314		73.7100737101		84.1750841751		86.8558193399

		24		0.07		0.15		0.29		71.4285714286		83.3333333333		86.2068965517

		26		0.066		0.14		0.268		69.9300699301		82.4175824176		86.1079219288

		28		0.062		0.131		0.251		69.1244239631		81.7884405671		85.3727945361

		30		0.059		0.124		0.235		67.7966101695		80.6451612903		85.1063829787

		9Vout		0.2		0.5		1		0.2		0.5		1

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		12		0.177		0.412		0.829		84.7457627119		91.0194174757		90.4704463209

		14		0.154		0.353		0.707		83.4879406308		91.0562525293		90.9274600929

		16		0.137		0.31		0.618		82.1167883212		90.7258064516		91.0194174757

		18		0.123		0.278		0.55		81.3008130081		89.928057554		90.9090909091

		20		0.113		0.251		0.496		79.6460176991		89.6414342629		90.7258064516

		22		0.103		0.23		0.45		79.4351279788		88.9328063241		90.9090909091

		24		0.096		0.212		0.414		78.125		88.4433962264		90.5797101449

		26		0.09		0.198		0.383		76.9230769231		87.4125874126		90.379594296

		28		0.085		0.184		0.358		75.6302521008		87.3447204969		89.7845171588

		30		0.081		0.174		0.335		74.0740740741		86.2068965517		89.552238806

		12Vout		0.2		0.5		0.75		0.2		0.5		0.75

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		14		0.201		0.466		0.701		85.2878464819		91.9681177192		91.7057265131

		16		0.178		0.41		0.614		84.2696629213		91.4634146341		91.6123778502

		18		0.16		0.365		0.543		83.3333333333		91.3242009132		92.0810313076

		20		0.146		0.331		0.49		82.1917808219		90.6344410876		91.8367346939

		22		0.134		0.302		0.447		81.4111261872		90.3070439494		91.519219036

		24		0.124		0.278		0.412		80.6451612903		89.928057554		91.0194174757

		26		0.116		0.259		0.382		79.575596817		89.1000891001		90.6161900926

		28		0.108		0.241		0.356		79.3650793651		88.9152341434		90.2889245586

		30		0.102		0.227		0.33		78.431372549		88.1057268722		90.9090909091






_1175420184.xls
3Vout
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200mA

500mA

1000mA

Input Voltage

% Efficiency

3V Output: Efficiency vs Input Voltage at Different Loads

78.125

82.7814569536

79.1139240506

76.5306122449

83.3333333333

81.3449023861

73.1707317073

81.9672131148

81.9672131148

71.4285714286

81.1688311688

81.9672131148

69.1244239631

79.9573560768

82.1018062397

66.9642857143

78.781512605

81.1688311688

64.1025641026

77.8816199377

80.9061488673

62.5

76.5306122449

80.6451612903

60.6060606061

75.7575757576

79.7448165869

59.5238095238

74.4047619048

79.1139240506

56.2851782364

73.0282375852

77.9625779626

54.9450549451

71.4285714286

77.0811921891

54.0540540541

70.4225352113

76.9230769231



6Vout

		8		8		84.0807174888

		10		10		86.2068965517

		12		12		86.9565217391

		14		14		87.4635568513

		16		16		87.4125874126

		18		18		87.260034904

		20		20		86.9565217391

		22		22		86.8558193399

		24		24		86.2068965517

		26		26		86.1079219288

		28		28		85.3727945361

		30		30		85.1063829787



200mA

500mA

1000mA

Input Voltage

% Efficiency

6V Output: Efficiency vs Input Voltage at Different Loads

83.3333333333

88.8625592417

82.7586206897

88.2352941176

80.6451612903

87.7192982456

78.6369593709

87.4635568513

78.125

86.8055555556

76.6283524904

85.4700854701

75

85.2272727273

73.7100737101

84.1750841751

71.4285714286

83.3333333333

69.9300699301

82.4175824176

69.1244239631

81.7884405671

67.7966101695

80.6451612903



9Vout

		12		91.0194174757		90.4704463209

		14		91.0562525293		90.9274600929

		16		90.7258064516		91.0194174757

		18		89.928057554		90.9090909091

		20		89.6414342629		90.7258064516

		22		88.9328063241		90.9090909091

		24		88.4433962264		90.5797101449

		26		87.4125874126		90.379594296

		28		87.3447204969		89.7845171588

		30		86.2068965517		89.552238806



200mA

500mA

1000mA

Input Voltage

% Efficiency

9V Output: Efficiency vs Input Voltage

84.7457627119

83.4879406308

82.1167883212

81.3008130081

79.6460176991

79.4351279788

78.125

76.9230769231

75.6302521008

74.0740740741



12Vout

		14		91.9681177192		91.7057265131

		16		91.4634146341		91.6123778502

		18		91.3242009132		92.0810313076

		20		90.6344410876		91.8367346939

		22		90.3070439494		91.519219036

		24		89.928057554		91.0194174757

		26		89.1000891001		90.6161900926

		28		88.9152341434		90.2889245586

		30		88.1057268722		90.9090909091



200mA

500mA

750mA

Input Voltage

% Efficiency

12V Output: Efficiency vs Input Voltage at Different Loads

85.2878464819

84.2696629213

83.3333333333

82.1917808219

81.4111261872

80.6451612903

79.575596817

79.3650793651

78.431372549



Sheet1

		3Vout		0.2		0.5		1		0.2		0.5		1

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		6		0.128		0.302		0.632		78.125		82.7814569536		79.1139240506

		8		0.098		0.225		0.461		76.5306122449		83.3333333333		81.3449023861

		10		0.082		0.183		0.366		73.1707317073		81.9672131148		81.9672131148

		12		0.07		0.154		0.305		71.4285714286		81.1688311688		81.9672131148

		14		0.062		0.134		0.261		69.1244239631		79.9573560768		82.1018062397

		16		0.056		0.119		0.231		66.9642857143		78.781512605		81.1688311688

		18		0.052		0.107		0.206		64.1025641026		77.8816199377		80.9061488673

		20		0.048		0.098		0.186		62.5		76.5306122449		80.6451612903

		22		0.045		0.09		0.171		60.6060606061		75.7575757576		79.7448165869

		24		0.042		0.084		0.158		59.5238095238		74.4047619048		79.1139240506

		26		0.041		0.079		0.148		56.2851782364		73.0282375852		77.9625779626

		28		0.039		0.075		0.139		54.9450549451		71.4285714286		77.0811921891

		30		0.037		0.071		0.13		54.0540540541		70.4225352113		76.9230769231

		6Vout		0.2		0.5		1		0.2		0.5		1

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		8		0.18		0.422		0.892		83.3333333333		88.8625592417		84.0807174888

		10		0.145		0.34		0.696		82.7586206897		88.2352941176		86.2068965517

		12		0.124		0.285		0.575		80.6451612903		87.7192982456		86.9565217391

		14		0.109		0.245		0.49		78.6369593709		87.4635568513		87.4635568513

		16		0.096		0.216		0.429		78.125		86.8055555556		87.4125874126

		18		0.087		0.195		0.382		76.6283524904		85.4700854701		87.260034904

		20		0.08		0.176		0.345		75		85.2272727273		86.9565217391

		22		0.074		0.162		0.314		73.7100737101		84.1750841751		86.8558193399

		24		0.07		0.15		0.29		71.4285714286		83.3333333333		86.2068965517

		26		0.066		0.14		0.268		69.9300699301		82.4175824176		86.1079219288

		28		0.062		0.131		0.251		69.1244239631		81.7884405671		85.3727945361

		30		0.059		0.124		0.235		67.7966101695		80.6451612903		85.1063829787

		9Vout		0.2		0.5		1		0.2		0.5		1

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		12		0.177		0.412		0.829		84.7457627119		91.0194174757		90.4704463209

		14		0.154		0.353		0.707		83.4879406308		91.0562525293		90.9274600929

		16		0.137		0.31		0.618		82.1167883212		90.7258064516		91.0194174757

		18		0.123		0.278		0.55		81.3008130081		89.928057554		90.9090909091

		20		0.113		0.251		0.496		79.6460176991		89.6414342629		90.7258064516

		22		0.103		0.23		0.45		79.4351279788		88.9328063241		90.9090909091

		24		0.096		0.212		0.414		78.125		88.4433962264		90.5797101449

		26		0.09		0.198		0.383		76.9230769231		87.4125874126		90.379594296

		28		0.085		0.184		0.358		75.6302521008		87.3447204969		89.7845171588

		30		0.081		0.174		0.335		74.0740740741		86.2068965517		89.552238806

		12Vout		0.2		0.5		0.75		0.2		0.5		0.75

		Vin		Iin		Iin		Iin		Eff		Eff		Eff

		14		0.201		0.466		0.701		85.2878464819		91.9681177192		91.7057265131

		16		0.178		0.41		0.614		84.2696629213		91.4634146341		91.6123778502

		18		0.16		0.365		0.543		83.3333333333		91.3242009132		92.0810313076

		20		0.146		0.331		0.49		82.1917808219		90.6344410876		91.8367346939

		22		0.134		0.302		0.447		81.4111261872		90.3070439494		91.519219036

		24		0.124		0.278		0.412		80.6451612903		89.928057554		91.0194174757

		26		0.116		0.259		0.382		79.575596817		89.1000891001		90.6161900926

		28		0.108		0.241		0.356		79.3650793651		88.9152341434		90.2889245586

		30		0.102		0.227		0.33		78.431372549		88.1057268722		90.9090909091






