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PXF40-xxDxx Dual Output DC/DC Converter
9 to 18 Vdc and 18 to 36 Vdc and 36 to 75 Vdc input, 3.3 to 15 Vdc Dual Output, 40W

TDK-Lambda

APPLICATIONS

Wireless Network
Telecom/Datacom
Industry Control System
Measurement
Semiconductor Equipment

General Description

Features

 Dual output current up to 8A

¢ 40 watts maximum output power

« 2:1 wide input voltage range

o Six-sided continuous shield

o High efficiency up to 89%

e Low profile: 2.00 x 2.00 x 0.40 inch (50.8 x 50.8 x 10.2 mm)
o Fixed switching frequency

o RoHS directive compliant

e Input to output isolation: 1600Vdc,min

o Over-temperature protection

e Input under-voltage protection

 Qutput over-voltage protection
 Over-current protection, auto-recovery
 Qutput short circuit protection, auto-recovery
¢ Remote ON/OFF

Options
o Heat sinks available for extended operation

The PXF40-xxDxx series offers 40 watts of output power from a 2 x 2 x 0.4 inch package. This series has a 2:1
wide input voltage of 9-18VDC,18-36VDC or 36-75VDC and features 1600VDC of isolation, short-circuit and

over-voltage protection.
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Absolute Maximum Rating

40W, Dual Output

Parameter Model Min Max Unit
Input Voltage
Continuous 12Dxx 18
24Dxx 36
48Dxx 75 Vdc
Transient (100ms) 12Dxx 36
24Dxx 50
48Dxx 100
Operating Ambient Temperature (with derating) All -40 85 °C
Operating Case Temperature All 100 °C
Storage Temperature All -55 105 °C

Output Specification

Parameter Model Min Typ Max Unit
Qutput Voltage xxD12 11.88 12 12.12
(Vin = Vin(nom) ; Full Load ; TA=25°C) xxD15 14.85 15 15.15 Vdc
xxD3305 |3.267/495| 3.3/5 |3.3335.05
Voltage Adjustability Al -10 +10 %
Output Regulation
Line (Vin(min) to Vin(max) at Full Load) All -0.5 +0.5 Y%
Load (Min. to 100% of Full Load) -1.0 +1.0
Output Ripple & Noise
Peak-to-Peak (20MHz bandwidth)
(Measured with a 0.1uF/50V MLCC) xxD12 120 mVp-p
xxD15 150
(Measured with a 1uF/50V MLCC) xxD3305 100
Temperature Coefficient All -0.02 +0.02 %/°C
Output Voltage Overshoot
. i Al 0 3 % \b
(Vin(min) to Vin(max) ; Full Load ; Ta=25°C)
Dynamic Load Response
(Vin = Vin(nom) ; Ta=25°C)
Load step change from
O, O, O,
;2 a/; tlé)ej/i gn(‘)oﬁ or 100 to 75% of Full Load Al 250 v
Setting Time (Vour <10% peak deviation) All 250 HS
Output Current
(An:/pcondition of dual output (3.3V/5V) rated lout current, not D12 a4 +1800
xxD15 12 11400 mA
to exceed 8A of total output currents. The product safety
i xxD3305 0 4/4 A
approval pending)
Output Over Voltage Protection xxD12 15
(Zener diode clamp) xxD15 18 Vdc
xxD3305 3.96.2
Output Over Current Protection All 150 % FL.
Output Short Circuit Protection All Hiccup, automatic recovery
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40W, Dual Output
Input Specification

Parameter Model Min Typ Max Unit
Operating Input Voltage 12Dxx 9 12 18
24Dxx 18 24 36 Vdc
48Dxx 36 48 75
Input Current 12D12 4444
(Maximum value at Vin = Vin(nom); Full Load) 12D15 4321
12D3305 3416
24D12 2169
24D15 2108 mA
24D3305 1689
48D12 1084
48D15 1054
48D3305 823
Input Standby Current 12D12 30
(Typical value at Vin = Vin(nom); No Load) 12D15 35
12D3305 325
24D12 20
24D15 20 mA
24D3305 80
48D12 15
48D15 15
48D3305 45
Under Voltage Lockout Tum-on Threshold 12Dxx 9
24Dxx 17.8 Vdc
48Dxx 36
Under Voltage Lockout Tum-off Threshold 12Dxx 8
24Dxx 16 Vdc
48Dxx 34
Input Reflected Ripple Current
Al 40 mAp-p
(5 to 20MHz, 12uH Source Impedance)
Start Up Time
(Vin = Vin(nom) and Constant Resistive Load) mS
Power Up All 25
Remote ON/OFF 25
Remote ON/OFF Control Ve
(The ON/OFF pin voltage is referenced to -Vin)
Positive Logic DC-DC ON Al 35 12
DC-DC OFF 0 1.2
Remote Off Input Current All 25 mA
Input Current of Remote Control Pin Al 05 0.5 mA
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40W, Dual Output
General Specification

Parameter Model Min Typ Max Unit
Efficiency 12D12 85
(Vin = Vin(nom) ; Full Load ; TA=25°C) 12D15 85
12D3305 85
24D12 87
24D15 87 %
24D3305 86
48D12 87
48D15 87
48D3305 88
Isolation Voltage
Input to Output All 1600 Vdc
Input to Case, Output to Case 1600
Isolation Resistance All 1 GQ
Isolation Capacitance Al 1000 pF
Switching Frequency xxD12
xxD15 300 Kz
master (5Vo) 300kHz  slave (3.3Vo) 500kHz xxD3305
Weight Al 60 g
MTBF
Bellcore TR-NWT-000332, TC=40°C Al 1.398x10°
MIL-HDBK-217F 3.585<10° hours
Over Temperature Protection All 115 °C
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40W, Dual Output
Characteristic Curves

All test conditions are at 25°C.The figures are for PXF40-12D12
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40W, Dual Output

Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-12D12
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40W, Dual Output

Characteristic Curves (Continued)
All test conditions are at 25°C.The figures are for PXF40-12D15
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40W, Dual Output

Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-12D15
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40W, Dual Output

Characteristic Curves (Continued)
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40W, Dual Output

Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-12D3305
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40W, Dual Output

Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-24D12
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40W, Dual Output
Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-24D12
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40W, Dual Output

Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-24D15
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40W, Dual Output

Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-24D15
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40W, Dual Output

Characteristic Curves (Continued)
All test conditions are at 25°C.The figures are for PXF40-24D3305
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40W, Dual Output

Characteristic Curves (Continued)
All test conditions are at 25°C.The figures are for PXF40-24D3305

Tek Prevu | E i ] Tekstop | L T = ]

Vo2

Ch1| 50.0mVARy

B 50.0myAaM[2.00ps| A Ch1 r—9.00mv| i 50.0mv

M 100s | A Ch2 & 74.0mv
Typical Output Ripple and Noise. +5Vo:
Vin = Vin(nom), Full Load

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load ; Vin = Vin(hom)

+3.3Vo:Full load
Tek Prevu | f [ . ] Tek stop | f . ]
""""""""" L ONTIRE NP Ll bl L L
i
i
Von-off
Vour Vour
21 ; (2
Wil 10.0V &Ch2[ 2.00V &M 400us| A Chi S 8.20V Wil 2.00V ®Ch2| 2.00V M 400ps A Chi 4 3.24

Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Vo Rise Characteristic

Vin = Vin(nom), Full Load Vin = Vin(nom), Full Load

Level (dBu¥)
Level (dBuly
100 i
CISPR CLASS-B
CISPR CLASS-A ,—
‘ -6dB -6dB
50 4
l]IMSII.Z 0.5 1 2 5 10 20 30 l'Il.15ll.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin = Vin(nom), Full Load

Conduction Emission of EN55022 Class B
Vin = Vin(nom), Full Load

VER:00 Page 16 of 35 Issued Date : 2009/03/02



40W, Dual Output

Characteristic Curves (Continued)
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40W, Dual Output

Characteristic Curves (Continued)
All test conditions are at 25°C.The figures are for PXF40-48D12

"

Te

g

k Prevu |

Typical Output Ripple and Noise.
Vin = Vin(nom), Full Load

Typical Input Start-Up and Output Rise Characteristic
Vin = Vin(nom), Full Load

Level (dBuv}
100

k= ] Tekstop | [ ) E ]
- e SR
« :
W\‘V\NVW . m
Vo2 Vo2
g.. ........................ B .......................
Chil T00mV \AEEE  100mV M2, 0005 A Ch1 J 42.0mv Chil™“T00my Ma@mEl 100my s

Tek Stop | [ ] Tek Prevu | f il . ]
P
P

Vin Von-off
H\ ...........

Vour Vout

21
Chil 20,0V EEH 10,0V VAM2,00ms A Chi # 16.4V @ill 2.00V ®ch2] 10.0v

M 100ps| A Chl -5 7=4.0mV
Transient Response to Dynamic Load Change from

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

M2.00ms Al Chl £ 228V

Using ON/OFF Voltage Start-Up and Vo Rise Characteristic
Vin = Vin(nom), Full Load

Level (dBuV)

CISPR CLASS-A
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-6dB

==

b 0.150.2 0.5 2 20 30

Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin = Vin(nom), Full Load

Y0502

0.5 1 2

Frequency (MHz)

5 10 30

Conduction Emission of EN55022 Class B
Vin = Vin(nom), Full Load
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40W, Dual Output

Characteristic Curves (Continued)
All test conditions are at 25°C.The figures are for PXF40-48D15

EFFIGIENCY %)
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0 20 M 4 & B 70 B 80 im0 F -
1o 20 30 40 50 0 0 80 0 100
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Efficiency Versus Output Current Power Dissipation Versus Output Current
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IPUTVOLTACEN SVEIENT TENPERATURE, TA(T)
Efficiency Versus Input Voltage. Full Load Derating Output Current Versus Ambient Temperature and
Airflow Vin = Vin(nom)
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Bl 7
e Z00LF M
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20 [ 400LFM
e SCOLFM |
o] / : 1
-40 20 40 &0 80 100 120

AVEIENT TEVEERATURE, TACC)

Derating Output Current Versus Ambient Temperature with Heat-Sink
and Airflow ,Vin = Vin(hom)
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All test conditions are at 25°C.The figures are for PXF40-48D15
Tel

.

7
2

i

k Prevu |

Vol

PN NN NN

Vo2

M[2.00us A\ Ch1 r 18.0mv
Typical Output Ripple and Noise.
Vin = Vin(nom), Full Load

Chi| 50.0mVAREE 50.0mvo,

Tek Prevu | [ ]
«
Vin
ﬁ\ ......
Vour
B
Chi 200V R 10.0v &MZ00ms A Chl J  24.4V

Typical Input Start-Up and Output Rise Characteristic
Vin = Vin(nom), Full Load

Level (dBuv}
100

40W, Dual Output

Characteristic Curves (Continued)

k Prevu |

Vo2

M| 100us Al Chl r 50.0m\;f:
Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load ; Vin = Vin(hom)

G 100mV ARCh2 100mV A,

Tek Prevu | [ ]
| [P TR S0 Sl TOALE TR o O TOAOK 00 Ve (R 3 L e
L 8 i i 5 I 2 e 1% 2 2 O
p
Won-off
[
Vour
B
Chi[ 2.00V ®@H 10.0V %M2.00ms A Chl S 3.32V

Using ON/OFF Voltage Start-Up and Vo Rise Characteristic
Vin = Vin(nom), Full Load

Levsl (dBuv)
0
CISPR CLASS A CISPR CLASSB
[ -6dB 6B
50 a
L ]
01502 15 1 2 10 2 w0 "ease: 05 1

Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin = Vin(nom), Full Load

10 20

Frequezm:y(MHz)
Conduction Emission of EN55022 Class B
Vin = Vin(nom), Full Load
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40W, Dual Output
Characteristic Curves (Continued)

All test conditions are at 25°C.The figures are for PXF40-48D3305
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Efficiency Versus Input Voltage. Full Load Derating Output Current Versus Ambient Temperature and Airflow

Vin = Vin(nom)
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48 100LFM
feee: 200LFM
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20 [ 400LFM
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-40 20 40 €0 23} 100 120
AVEIENT TEMPERATURE, TAC)

Derating Output Current Versus Ambient Temperature with Heat-Sink
and Airflow ,Vin = Vin(hom)
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40W, Dual Output

Characteristic Curves (Continued)
All test conditions are at 25°C.The figures are for PXF40-48D3305

TekStop_| e ] TokStop_| [ — ]
Vo1l
o W\W
s e s ol e s s el s S &
: ............... m ...............
Vo2
m. ..............

Chi 50.0MVASEIE 50.0mv~sM 2.001s| A Ch1 J—25.0m
Typical Output Ripple and Noise. +5Vo:
Vin = Vin(nom), Full Load

Wi 50.0mvaM T00Ws | Al Ch2 o 54.0mvl

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load ; Vin = Vin(hom)
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i
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Typical Input Start-Up and Output Rise Characteristic

Using ON/OFF Voltage Start-Up and Vo Rise Characteristic
Vin = Vin(nom), Full Load

Vin = Vin(nom), Full Load

Level (dBuv}
100

_ Level (dBuv)
CISPR CLASS-A CISPR CLASS B
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i . N O
50 2
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Frequency (iiz)
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Conduction Emission of EN55022 Class A

Conduction Emission of EN55022 Class B
Vin = Vin(nom), Full Load

Vin = Vin(nom), Full Load
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40W, Dual Output
Test Configurations

Input reflected-ripple current measurement test:

To input ripple current
measure device

s —
YN +INPUT

BATTERY_— —

— C I~
-INPUT
Component Value Voltage Reference
L 12uH
C 220uF 100V Aluminum Electrolytic Capacitor

Peak-to-peak output ripple & noise measurement test:

+Vo
-\_ GROUNDRING
—

SCORE TO SCOPE

COM RESISTIVE LOAD

SCOPE

Resistive Load

Output voltage and efficiency measurement test:

CONTACT AND DISTRIBUTION LOSSES CONTACT AND DISTRIBUTION LOSSES

— LOAD

-Win -Vo

Note: All measurements are taken at the module terminals.

V xI
Efficiency = (”X”] x 100%

in in
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40W, Dual Output

EMC Considerations
c3
0;
HNPUT +Vin +Vout
LOAD
=C1 =C2 COM
LOAD
INPUT -Vin -Vout
D/D CONVERTER
ca
11

Suggested Schematic for EN55022 Conducted Emission Class A Limits

[k

L

T 2

'TEL I

K= =ingle
o3 cheal

Recommended Layout with Input Filter

[To meet conducted emissions EN55022 CLASS A needed the following components:

PXF40-12Dxx
Component Value Voltage Reference
C1 6.8uF 50V 1812 MLCC
C3,C4 1000pF 2KV 1808 MLCC
PXF40-24Dxx
_ Component Value Voltage Reference
C1 6.8uF 50V 1812 MLCC
C3,C4 1000pF 2KV 1808 MLCC
PXF40-48Dxx
Component Value Voltage Reference
C1 2.2uF 100V 1812 MLCC
C3,C4 1000pF 2KV 1808 MLCC
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40W, Dual Output

BE N ER

EMC Considerations (Continued)
c5
I
L1
+INPUT RS +Vin +Vout
LOAD
—C1 ==C2 =C3==C4 COM
é LOAD
-INPUT VY -Vin -Vout
D/D CONVERTER
c6

Suggested Schematic for EN55022 Conducted Emission Class B Limits

-

e =inal

Recommended Layout with Input Filter

ITo meet conducted emissions EN55022 CLASS B needed the following components:

PXF40-12Dxx
Component Value Voltage Reference
C1,C3 4.7uF 50V 1812 MLCC
C5,C6 1000pF 2KV 1808 MLCC
L1 450uH Common Choke
PXF40-24Dxx
Component Value Voltage Reference
C1,C3 6.8uF 50V 1812 MLCC
C5,C6 1000pF 2KV 1808 MLCC
L1 450uH Common Choke
PXF40-48Dxx
Component Value Voltage Reference
C1,C2 2.2uF 100V 1812 MLCC
C3,C4 2.2uF 100V 1812 MLCC
C5,C6 1000pF 2KV 1808 MLCC
L1 830uH Common Choke
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