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PXB15-xxWSxx

Single Output 15Watt DC/DCConverters

(with wide range input)

The PXB15 series is approved to UL/CSA/EN/IEC 60950-1.
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15W, Single Output

AbsoluteMaximumRating
Parameter Model Min Max Unit

Input Voltage
Continuous

Transient (100mS)

24WSXX
48WSXX
24WSXX
48WSXX

36
75
50
100

VDC

Input Voltage Variation
(complies with ETS300 132 part 4.4)

All 5 V/mS

OperatingAmbient Temperature (with derating) All -40 85 ºC
Operating Case Temperature 105 ºC

Storage Temperature All -55 125 ºC

Output Specification

Parameter Model Min Typ Max Unit

Output Voltage Range

(Vin = Vin(nom) ; Full Load ; TA=25 ºC)

XXWS3P3

XXWS05

XXWS12

XXWS15

3.267

4.95

11.88

14.85

3.3

5

12

15

3.333

5.05

12.12

15.15

VDC

VoltageAdjustability(See Page 25) All -10 +10 %

Output Regulation

Line (Vin(min) to Vin(max) at Full Load)

Load (0% to 100% of Full Load)

All -0.2

-0.2

+0.2

+0.2

%

Output Ripple & Noise(See Page 21)

Peak-to-Peak (20MHz bandwidth)

(Measured with a 1uF M/C and a 10uFT/C )

XXWS3P3

XXWS05

XXWS12

XXWS15

75

100

mVP-P

Temperature Coefficient All -0.02 +0.02 %/ ºC

Output Voltage Overshoot

(Vin(min) to Vin(max) ; Full Load ;TA=25 ºC)
All 0 3 % VOUT

Dynamic Load Response

(Vin = Vin(nom) ; TA=25 ºC)

Load step change from
75% to 100% or 100 to 75% of Full Load
Peak Deviation

Settling Time (VOUT10% peak deviation)

All

All

300

250

mV

μS

Output Current XXWS3P3

XXWS05

XXWS12

XXWS15

0

0

0

0

4000

3000

1300

1000

mA

Output Over Voltage Protection

(Voltage Clamped)

XXWS3P3

XXWS05

XXWS12

XXWS15

3.7

5.6

13.5

16.8

5.4

7.0

19.6

20.5

VDC

Output Over Current Protection All 150 % FL.

Output Short Circuit Protection All Hiccup, automatic recovery
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15W, Single Output

Input Specification

Parameter Model Min Typ Max Unit

Operating Input Voltage 24WSXX

48WSXX

9

18

24

48

36

75
VDC

Input Current

(Maximum value at Vin = Vin(nom); Full Load)

24WS3P3

24WS05

24WS12

24WS15

48WS3P3

48WS05

48WS12

48WS15

688

762

783

753

336

382

392

377

mA

Input Standby Current

(Typical value at Vin = Vin(nom) ; No Load)

24WS3P3

24WS05

24WS12

24WS15

48wS3P3

48WS05

48WS12

48WS15

50

70

20

20

40

40

15

15

mA

Under Voltage Lockout Turn-on Threshold 24WSXX

48WSXX

9

18
VDC

Under Voltage Lockout Turn-off Threshold 24WSXX

48WSXX

8

16
VDC

Input Reflected Ripple Current (See Page 21)

(5 to 20MHz, 12μH source impedance)
All 30 mAP-P

Start Up Time

(Vin = Vin(nom) and constant resistive load)

Power up

Remote ON/OFF

All 30

30

mS

Remote ON/OFF Control (See Page 27)

(The ON/OFF pin voltage is referenced to -VIN)

Negative Logic DC-DC ON(Short)

DC-DC OFF(Open)

Positive Logic DC-DC ON(Open)

DC-DC OFF(Short)

All
0

3

3

0

1.2

15

15

1.2

VDC

Remote Off Input Current All 2.5 mA

Input Current of Remote Control Pin All -0.5 1.0 mA
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15W, Single Output

General Specification

Parameter Model Min Typ Max Unit

Efficiency(See Page 21)

(Vin = Vin(nom) ; Full Load ; TA=25 ºC)

24WS3P3

24WS05

24WS12

24WS15

48WS3P3

48WS05

48WS12

48WS15

86

86

87

87

86

86

87

87

%

Isolation Voltage

Input to Output

Input (Output) to Case

All 1600

1000

VDC

Isolation Resistance All 1 GΩ
Isolation Capacitance All 1000 pF

Switching Frequency All 400 KHz

Weight All 15 g

MTBF(See Page 31)

Bellcore TR-NWT-000332, TC=40 ºC

MIL-HDBK-217F

All 1.330×10
6

5.630×10
5

hours
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15W, Single Output

CharacteristicCurves

All test conditions are at 25 ºC. PXB15-24WS3P3

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS3P3

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom); Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS05

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load



Data Sheet
Jul. 20, 2010

PXB15-xxWSxx

8

15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS05

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS12

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS12

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS15

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-24WS15

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS3P3

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS3P3

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS05

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom); Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS05

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS12

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS12

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS15

Efficiencyversus Output Current Typical Output Ripple and Noise.

Vin = Vin(nom) ; Full Load

Efficiencyversus Input Voltage. Full Load Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load ; Vin = Vin(nom)

DeratingOutputCurrentversusAmbientTemperatureandAirflow

Vin = Vin(nom)

Typical Input Start-Up and Output Rise Characteristic

Vin = Vin(nom) ; Full Load
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15W, Single Output

CharacteristicCurves (Continued)

All test conditions are at 25 ºC. PXB15-48WS15

ConductionEmission of EN55022 Class A

Vin = Vin(nom) ; Full Load

Using ON/OFFVoltageStart-Up and Vo Rise Characteristic

Vin = Vin(nom) ; Full Load

ConductionEmission of EN55022 Class B

Vin = Vin(nom) ; Full Load

Power Dissipation versus Output Current

DeratingOutputCurrentVersusAmbientTemperaturewithHeat-Sink

andAirflow,Vin = Vin(nom)
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15W, Single Output

TestingConfigurations

Input reflected-ripple current measurement

L

+

C2

+

C1

CURRENT PROBEMEASURE POINT

BATTERY

+Vin

-Vin

Component Value Voltage Reference
L 12μH ---- ----

C1 10μF 100V Aluminum Electrolytic Capacitor
C2 10μF 100V Aluminum Electrolytic Capacitor

Peak-to-peak output ripple & noise measurement

Output voltage and efficiencymeasurement

Note:All measurements are taken at the module terminals.

%100
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15W, Single Output

EMCconsiderations

+Vin

-Vin

+Vout

-Vout

 INPUT

 INPUT

C1

C3

C4

D/D Converter

LOADC2

Suggested schematic for EN55022 conducted emission ClassAlimits

Recommended layout with input filter

To meet conducted emissions EN55022 CLASSA, the following components are needed:

PXB15-24WSXX

Component Value Voltage Reference
C1 6.8uF 50V 1812 MLCC
C2 6.8uF 50V 1812 MLCC
C3,C4 470pF 2KV 1808 MLCC

PXB15-48WSXX

Component Value Voltage Reference
C1 2.2uF 100V 1812 MLCC
C2 2.2uF 100V 1812 MLCC
C3,C4 470pF 2KV 1808 MLCC
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15W, Single Output

EMCconsiderations (Continued)

Suggested schematic for EN55022 conducted emission Class B limits

Recommended layout with input filter

To meet conducted emissions EN55022 CLASS B, the following components are needed:

PXB15-24WSXX

Component Value Voltage Reference
C1,C3 6.8μF 50V 1812 MLCC
C2 ---- ---- ----
C4,C5 470pF 2KV 1808 MLCC
L1 325μH ---- Common Choke

PXB15-48WSXX

Component Value Voltage Reference
C1,C3 2.2μF 100V 1812 MLCC
C2 2.2μF 100V 1812 MLCC
C4,C5 1000pF 2KV 1808 MLCC
L1 325μH ---- Common Choke
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15W, Single Output

EMCconsiderations (Continued)

This Common Choke L1 is defined as follow:

■

L: 325μH±35% / DCR: 35Ω, max

A height: 8.8 mm, Max

■ Test condition: 100KHz / 100mV

■ Recommended through hole:Φ0.8mm

■ All dimensions in millimeters

Input Source Impedance

The power module should be connected to a low impedance input source. Highly inductive source impedance can

affect the stability of the power module. The addition of an external C-L-C filter is recommended to minimize input

reflected ripple current. The inductor is simulated source impedance of 12μH and capacitor is Nippon chemi-con KZE

series 10μF/100V&10μF/100V. The capacitor must be located as close as possible to the input terminals of the power

module for lower impedance.

OutputOverCurrent Protection

When excessive output currents occur in the system, circuit protection is required on all power supplies. Normally,

overload current is maintained at approximately 150 percent of rated current for PXB15W single output series.

Hiccup-mode is a method of operation in a power supply whose purpose is to protect the power supply from being

damaged during an over-current fault condition. It also allows the power supply to restart when the fault is removed.

One of theproblems resulting from over current is that excessive heatmay be generated in power devices; especially

MOSFET and Schottky diodes and the temperature of those devices may exceed their specified limits. A protection

mechanism has to be used to prevent those power devices from being damaged.

OutputOverVoltageProtection

The outputover-voltage protectionconsists of aZener diode thatmonitors theoutput voltage on the feedback loop. If

the voltage on the output terminals exceeds the over-voltage protection threshold, then the Zener diode will send a

signal to the control IC to limit the output voltage.
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15W, Single Output

Output VoltageAdjustment

Output voltagesetpointadjustment allows the user to increase or decrease the output voltage set point ofa module.

This is accomplished by connecting an external resistor between theTRIM pin and either the Vo (+) or Vo (-) pins.With

an external resistor between the TRIM and Vo (-) pin, the output voltage set point increases. With an external resistor

between the TRIM and Vo (+) pin, the output voltage set point decreases.

 Trim up equation
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O up
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 Trim down equation
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O down
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O O down
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 Trim constants

Module G H K L

PXB15-XXWS3P3 5110 2050 0.8 2.5

PXB15-XXWS05 5110 2050 2.5 2.5

PXB15-XXWS12 10000 5110 9.5 2.5

PXB15-XXWS15 10000 5110 12.5 2.5

+Vout

Trim

-Vout

+Vin

-Vin

RU

RD

TRIM TABLE PXB15-XXWS3P3

Trim up (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 3.333 3.366 3.399 3.432 3.465 3.498 3.531 3.564 3.597 3.630

RU (K Ohms)= 385.071 191.511 126.990 94.730 75.374 62.470 53.253 46.340 40.963 36.662

Trim down (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 3.267 3.234 3.201 3.168 3.135 3.102 3.069 3.036 3.003 2.970

RD (K Ohms)= 116.719 54.779 34.133 23.810 17.616 13.486 10.537 8.325 6.604 5.228

PXB15-XXWS05

Trim up (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 5.050 5.100 5.150 5.200 5.250 5.300 5.350 5.400 5.450 5.500

RU (K Ohms)= 253.450 125.700 83.117 61.825 49.050 40.533 34.450 29.888 26.339 23.500

Trim down (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 4.950 4.900 4.850 4.800 4.750 4.700 4.650 4.600 4.550 4.500

RD (K Ohms)= 248.340 120.590 78.007 56.715 43.940 35.423 29.340 24.778 21.229 18.390

PXB15-XXWS12

Trim up (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 12.120 12.240 12.360 12.480 12.600 12.720 12.840 12.960 13.080 13.200

RU (K Ohms)= 203.223 99.057 64.334 46.973 36.557 29.612 24.652 20.932 18.038 15.723

Trim down (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 11.880 11.760 11.640 11.520 11.400 11.280 11.160 11.040 10.920 10.800

RD (K Ohms)= 776.557 380.723 248.779 182.807 143.223 116.834 97.985 83.848 72.853 64.057

PXB15-XXWS15

Trim up (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 15.150 15.300 15.450 15.600 15.750 15.900 16.050 16.200 16.350 16.500

RU (K Ohms)= 161.557 78.223 50.446 36.557 28.223 22.668 18.700 15.723 13.409 11.557

Trim down (%) 1 2 3 4 5 6 7 8 9 10

VOUT (Volts)= 14.850 14.700 14.550 14.400 14.250 14.100 13.950 13.800 13.650 13.500

RD (K Ohms)= 818.223 401.557 262.668 193.223 151.557 123.779 103.938 89.057 77.483 68.223


	Contact us

