
����������	
���� ������������ ��������������	�


�����������	
��
������	�

�
�����������������
��
�

��������	�
���
������������������
��������������������������
��������������������	������������������

� ��������������������� ������������!

� ���������"�!�#��!�������

� ���#���#����!�������
�!���������������������!

� $�����������$�%&���'����((�
�()
�(
�(*�����('

� +��,�����#���#��-�����	�./

0 1���������2������3����������!���3�����

� ������������!,���(#��#���������

� +��,������3���������������������

� ������������3�����������������4�����5	*6%

� $���!������������������� ��������

���7$8���#�!�����,�	�*�����������

9�������##����������$�%&���'�:*�
�;8��:*�
1

1 For 70IMX4 types

���������	

<,��$=>�9����!����3����(������3��
�(������#(�#�#�� �����!�,�!
3������!�������##������� ��� �,�� ����!�� � ����!���� ��?��������!����
!�������!��<,��#�� �����!����������#�������!����3��������!�������3���
��� !���������� �����#�����!� ��� ����!����
� ����!���� ��� ����#����,���
 ����3��������� ������!����,��,�����!����� ������!�������� ������

%� �������������������� ������������������	� �7%���������� �7%
���,��,������������������!��,������!������ ����3������,�!��������������
������!� �����)�)� ��� ��� @� �7%����,� �����3��� ����� ��!���3������ ��
����� ������!�� 1������!� ��#����� ����#����� ������ ���� ������� ���������
���,���!����!!�������!���������!����������#����
������������������
�������!�
�#��!�!�������,��,�����#���#��� ����,��������������� ������
�����
�,��,������3�������!�������!���#�������������#���!���!���������
���������#,����!�

<,��#�� �����!���,�3���3�!�#���!������������������!����������3����
�##�����������,����������������!������!�������!�$�%&���'�:*�
�;8
�:*�
�%A�&%9A�%��������:*�(:*���������8BA�����;8����C���
D�$=>�����!�,� ��������!��%�����C���

A�!��#�������������!��,����!�����#�!��!�E�
�7$8������,������	�* ��
���������<,�� #��#���� #�����!�!� �������������������������#!��������
#��������!� ���� ��������#����� �!!��3���� ���� !������� !�������
�������!�������%"����,�������������#����#����!��<,��C!�����,�������

��#,���#��� ��!���� �,�� ����!� ���,!����� ��� ���������� ,��,
�� ��� ��� !,�#C� ����  �3������!�� %������� #��!���������!� ��
��!!�3��� �,������ !���!!�!� ��!���� �,�� �3!��#�� ��� ,��� !���!
��� ��������������������� ��������!��,����������������#�#��!
���������������<,���,��������!���������!�����������������������
�����������3��������������������	*6%����������������,�����!���
���������������������

������!� ������!� �!� ����
� ��������� ������������ �����
4�� ��� 	*6%
� ��� F(������
� ��� ��������� �� ��� �,�� !�������
����!������ ������
� ��� ���� �� ,��,� �� ��� ��� �����#������ !��#���#
������������������!���(��������3������

�����	���	
��
�� ����

7�!#������� �������������������������������������������������������������������������������������� �
=�����9���#���� ������������������������������������������������������������������������������ �
��������3���7�!#������� ���������������������������������������������������������������� �
1��#������� 7�!#������� �������������������������������������������������������������������� )
���#���#���$�����7��� ����������������������������������������������������������������������� 
���#���#����������7��� �������������������������������������������������������������������� '

����

���#����������#� %������3������ -�=%/ ��������������������������������� 	
=�#,���#���7��� ������������������������������������������������������������������ :
$�������� ����� �����������%��������! ����������������������������� ��
9���������� $�!���������� $�!���#����! ��������������������������������������
7�!#�����������������! ������������������������������������������������������� ��

32
1.25"

20
0.8"

8.5
0.34"

LGA

��������



����������	
���� ������������ ��������������	�


�����������	
��
������	�

�
�����������������
��
�

�	�����������	


Table 1: Model Selection

Output 1 Output 2 Output Power Input voltage Efficiency Model Options2

Vo1 nom Io1 nom Vo2 nom Io2 nom Po nom range htyp

[VDC] [mA] 1 [VDC] [mA] 1 [W] [VDC] [%]

3.3 900 - - 3.0 8.4 to 36 79 20IMX4-03-8 -9, Z
3.3 900 - - 3.0 16.8 to 75 80 40IMX4-03-8 -9, Z

5 700 - - 3.5 8.4 to 36 81 20IMX4-05-8 -9, K, Z
5 700 - - 3.5 16.8 to 75 81 40IMX4-05-8 -9, K, Z
5 700 - - 3.5 40 to 121 81 70IMX4-05-8 -9

12 340 - - 4.1 8.4 to 36 82 20IMX4-12-8 -9, K
12 340 - - 4.1 16.8 to 75 82 40IMX4-12-8 -9, K
12 340 - - 4.1 40 to 121 82 70IMX4-12-8 -9

15 280 - - 4.2 8.4 to 36 82 20IMX4-15-8 -9, K
15 280 - - 4.2 16.8 to 75 82 40IMX4-15-8 -9, K
15 280 - - 4.2 40 to 121 82 70IMX4-15-8

+5 350 –5 350 3.5 8.4 to 36 81 20IMX4-0505-8 -9, K, Z
+5 350 –5 350 3.5 16.8 to 75 81 40IMX4-0505-8 -9, K, Z
+5 350 –5 350 3.5 40 to 121 81 70IMX4-0505-8

+12 170 –12 170 4.1 8.4 to 36 82 20IMX4-1212-8 -9, K, Z
+12 170 –12 170 4.1 16.8 to 75 82 40IMX4-1212-8 -9, Z

+15 140 –15 140 4.2 8.4 to 36 82 20IMX4-1515-8 -9, K, Z
+15 140 –15 140 4.2 16.8 to 75 82 40IMX4-1515-8 -9, K, Z

+24 80 –24 80 3.8 8.4 to 36 83 20IMX4-2424-8 -9, Z
+24 80 –24 80 3.8 16.8 to 75 83 40IMX4-2424-8 -9, Z

1 Flexible load distribution on double outputs possible.
2  Not all options/combinations exist; to check if option exists and/or for minimum order quantity and lead time contact Power-One.
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20 IMX4 - 05 05 -8 K  Z

Input voltage range Vi

8.4 to 36 VDC ............................................ 20
16.8 to 75 VDC .......................................... 40
40 to 121 VDC ........................................... 70

Series ......................................................................... IMX4

Output voltage type for output 1 ............ 03, 05, 12, 15, 24

Output voltage type for output 2 .................. 05, 12, 15, 24

Operating ambient temperature range TA

–40 to 71°C NFND ..................................... -9
–40 to 85°C (standard) .............................. -8

Options: Alternative pinout ........................................ K
Open frame ................................................. Z

Example: 40IMX4-0505-8K: dc-dc converter, input voltage range 16.8 to 75 V, 2 outputs providing ±5 V, 350 mA,
temperature range –40 to 85°C, alternative pinout.
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Fig. 2
Block diagram for dual output types.
Standard industrial pinout.

Fig. 1
Block diagram for single output types.
Standard industrial pinout.

PWM

Vi+

Vi–

Vo+

Vo–

22

3

14

16

10

23

2

03044

PWM

Vi+

Vi–

Vo+

Vo–

Go

23

22

2

3

14

16

11

03045

PWM

Vi+

Vi–

Vo+

Vo–

1

24

13

12

2

03046

n.c.
PWM

Vi+

Vi–

Vo+

Vo–

Go

1

24

15

10

13

03047

11

Fig. 4
Block diagram for dual output types.
Special pinout (option K).

Fig. 3
Block diagram for single output types.
Special pinout (option K).
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Table 3: Input filter components (EN 55022)

Ref. 20IMX4 40IMX4 70IMX4

C1 4.7 µF, 63 V, 2.2 µF, 100 V, 2.2 µF, 150 V,
85°C 85°C 85°C

Type ceramic or film

������������
��������

General conditions: TA = 25°C, unless TC is specified.

Table 2: Input Data

Input 20IMX4 40IMX4 70IMX4

Characteristics Conditions min typ max min typ max min typ max Unit

Vi Input voltage range TC min to TC max 8.4 36 16.8 4 75 40 121 VDC

Vi nom Nominal input voltage Io = 0 to Io nom 20 40 70

Vi sur Repetitive surge voltage abs. max input (3 s) 40 100 150

tstart up Converter start-up time 1 Worst case condition at 0.25 0.5 0.25 0.5 0.25 0.5 s
Vi min and full load

trise Rise time 1 Vi nom resistive load 5 5 5 ms
Io nom capacitive load 12 12 12

Ii o No load input current Io = 0, Vi min to Vi max 15 20 5 10 5 10 mA

C i Input capacitance for surge calculation 0.54 0.3 0.15 µF

Iinr p Inrush peak current Vi = Vi nom
 3 3.7 4.2 5.6 A

fs Switching frequency Vi min to Vi max, Io = 0 to Io nom approx. 400 approx. 400 approx. 400 kHz

Ii rr Reflected ripple current Io = 0 to Io nom 100 60 30 mApp

ui RFI Input RFI level EN 55022 2 B 1 B 1 A
conducted and radiated

1 Measured with a resistive or max. admissible capacitive load. (See fig.: Converter start-up and rise time)
2 External filter required. (See: Filter recommendations for compliance with EN 55022)
3 Source impedance according to prETS 300132-2, version 4.3.
4 Operation at lower input voltage possible: Po approx. 80% of Po nom at Vi min = 14.4 V

Fig. 5
Converter start-up and rise time

1 A/Div.

5 µs/Div.

04034
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1
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4
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The inrush current has been kept as low as possible by
choosing a very small input capacitance. A series resistor
may be inserted in the input line to limit this current further.

Fig. 6
Typical inrush current at Vi nom, Po nom versus time
(40IMX4) measured according to prETS 300132-2,
version 4.3.
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Fig. 7
Input filter arrangement
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Table 5: Components for external circuitry (IEC/EN 61000-4-5)

Circuit Ref. 20IMX4 40IMX4 70IMX4

L 330 µH, 0.42 Ω, 0.6 A 330 µH, 0.42 Ω, 0.6 A 330 µH, 0.65 Ω, 0.62 A
TDK TSL1110-331KR55 TDK TSL1110-331KR55 Toko, 494LXF-0098K

C 68 µF, 63 V, 85°C 68 µF, 100 V, 85°C 100 µF, 150 V, 85°C

D Motorola 1.5KE 39 A Motorola 1.5KE 82 A –

�
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�,��������C�����#���#������#��!��,��,�����������!�!�

$�������� ��������#�� �,��#�� �������� ����������!����� ������
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Table 4: Built-in transient voltage suppressor

Type Breakdown Peak Power Peak Pulse
Voltage at 1 ms Current
VBR nom PP  IPP

20IMX440 V 600 W 10.3 A

40IMX4100 V 600 W 4.1 A

70IMX4150 V 600 W 2.9 A

Fig. 9
Dimensions for inductor  L
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L

D
+

04036

11
.55

10.55

∅ 0.7

04029

Fig. 8
Example for external circuitry to comply with
IEC/EN 61000-4-5, level 2.
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General conditions: TA = 25°C, unless TC is specified.

Table 6a: Output data for single output units

Output Vo nom 3.3 V 5.0 V 12.0 V 15.0 V

Characteristics Conditions min typ max min typ max min typ max min typ max Unit

Vo Output voltage Vi nom, Io = 0.5 Io nom 3.27 3.33 4.96 5.04 11.90 12.10 14.88 15.12 VDC

Io nom Output current Vi min to Vi max 900 700 340 280 mA

Io L Current limit 2 Vi nom, TC = 25°C 1800 1400 680 560

DVo V Line regulation Vi min to Vi max, Io nom ±1 ±1 ±1 ±1 %

DV Load regulation Vi nom ±3.5 ±3 ±3 ±3
Io = (0.1 to 1) Io nom

vo1, 2 Output voltage noise Vi min to Vi max
5 80 80 120 150 mVpp

Io = Io nom 6 20 40 20 40 40 60 50 75

Vo clp Output overvoltage Min. load 1% 130 130 130 130 %
limitation

Co ext Admissible <680 <680 <150 <100 µF
capacitive load 3

vo d Dynamic Voltage deviat. Vi nom ±250 ±250 ±250 ±250 mV

td
load Recovery time Io nom to 

1/2 Io nom 1 1 1 1 ms
regulat.

aVo Temperature coefficient Vi min to Vi max ±0.02 ±0.02 ±0.02 ±0.02 %/K
DVo/D TC Io = 0 to Io nom

Table 6b: Output data for dual output units

Output Vo nom ±5 V ±12 V 7 ±15 V 7 ±24 V 7 8

Characteristics Conditions min typ max min typ max min typ max min typ max Unit

Vo1 Output voltage Vi nom 4.96 5.04 11.90 12.10 14.88 15.12 23.81 24.19 VDC
Vo2 Io1 = Io2 = 0.5 Io nom 4.95 5.05 11.88 12.12 14.85 15.15 23.75 24.25

Io nom Output current 1 Vi min to Vi max 2 x 350 2 x 170 2 x 140 2 x 80 mA

Po L Power limit 2 3 Vi nom, TC = 25°C 2 x 3.5 2 x 4.0 2 x 4.2 2 x 4.0 W

DVo V Line regulation Vi min to Vi max, Io nom ±1 ±1 ±1 ±1 %

DV Load regulation 4 Vi nom ±3 ±3.5 ±3 ±3
Io = (0.1 to 1) Io nom

vo1, 2 Output voltage noise Vi min to Vi max
5 100 140 150 240 mVpp

Io = Io nom 6 40 60 45 70 50 75 40 120

Vo clp Output overvoltage Min. load 1% 130 130 130 130 %
limitation

Co ext Admissible ���� ���� ���� ��� µF
capacitive load 3

vo d Dynamic Voltage deviat. Vi nom ±250 ±600 ±750 ±750 mV

td
load Recovery time Io nom to 

1/2 Io nom 1 1 1 1 ms
regulat.

aVo Temperature coefficient Vi min to Vi max ±0.02 ±0.02 ±0.02 ±0.02 %/K
DVo/D TC Io = 0 to Io nom

1 Each output capable of delivering full output power.
2 The current limit is primary side controlled.
3 Sum of both outputs.
4 Conditions for specified output. Other output loaded with constant current Io = 0.5 Io nom.
5 BW = 20 MHz
6 Measured with a probe according to EN 61204.
7 Not available for 70IMX4 types.
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Fig. 10
Vo versus Io (typ) of single output units (example for
20/40IMX4-05)

Fig. 11
Vo versus Io (typ) of dual output units (±15 V), with 30 V
load connected to Vo+ and Vo–.

Fig. 12
Cross load regulation of dual output units. Vo1 versus
Io1 (typ) for various Io2 (40IMX4-1515).

Fig. 13
Flexible load distribution on dual outputs (2 ∞ 12 V) with
load variation from 0 to 150% of Po1 nom on output 1.
Output 2  loaded with 25% of Po2 nom.
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Table 7: Immunity type tests

Phenomenon Standard 1 Class Coupling Value Waveform Source Test In Per-
Level mode 2 applied Imped. procedure oper. form. 3

Electrostatic IEC/EN 2 contact discharge 4000 Vp 1/50 ns 330 Ω 10 positive and yes B
discharge 61000-4-2 3 air discharge 8000 Vp

10 negative
to case discharges

Electromagnetic IEC/EN 3 antenna 10 V/m AM 80% 26…1000 MHz yes A
field 61000-4-3 1 kHz

ENV 50204 PM, 50% duty 300 MHz
cycle, 200 Hz
resp. frequ.

Electrical fast IEC/EN 4 +i/–i 4000 Vp bursts of 5/50 ns 50 Ω 1 min positive yes B
transient/burst 61000-4-4 5 kHz rep. rate 1 min negative

transients with bursts per
15 ms burst coupling mode

duration and a
300 ms period

Surge IEC/EN 2 +i/–i 1000 Vp 1.2/50 µs 2 Ω 5 pos. and 5 neg. yes A
61000-4-5 5 surges per

coupling mode

Conducted IEC/EN 3 +i/–i 3 Vrms AM 80% 50 Ω 0.15 to 80 MHz yes A
disturbances 61000-4-6 (140 dBµV) 1 kHz 150 Ω

Transient 19 Pfl 1 4 +i/–i 150 Vp 0.1/0.3 ms limited to 3 positive yes A
<100 A 5 repetitions

1 Related and previous standards are referenced in: Technical Information: Standards.
2 i = input, o = output
3 A = normal operation, no deviation from specification, B = temporary deviation from specs possible.
4 For 40IMX4 types (additional external components required). Not applicable for  20IMX4 types
5 External components required

Fig. 14
Overload switch-off (hiccup mode).
Frequency of  pulses: 16.5 Hz, puls duration: 8.5 ms.

Fig. 15
Efficiency versus input voltage and load.
Typical values (40IMX4-1212).
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Fig. 16
Typical disturbance voltage (quasi-peak) at the input ac-
cording to CISPR 11/EN 55011 and CISPR 22/EN
55022, measured at Vi nom and Io nom. Output leads 0.1 m,
twisted. External capacitor at the input required (see:
Recommendations for compliance with EN 55022)
(40IMX4-1515).

Fig. 17
Typical radio frequency interference voltage at Vi nom,
Io nom, measured with an antenna (distance 10 m). Output
leads 0.1 m, twisted (40IMX4-1515).
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Dimensions in mm. Tolerances ±0.3 mm unless otherwise indicated.

Fig. 18
Standard or alternative pinout (0.5mm pin diameter)
Weight: <10 g

Fig. 19
Open frame (Option Z)
Weight: <10 g
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Table 8: Environmental testing

Test Method Standard Test Conditions Status

Ca Damp heat IEC/DIN IEC 60068-2-3 Temperature: 40 ±2 °C Unit not
steady state MIL-STD-810D section 507.2 Relative humidity: 93 +2/-3 % operating

Duration: 56 days

Ea Shock IEC/EN/DIN EN 60068-2-27 Acceleration amplitude: 100 gn = 981 m/s2 Unit
(half-sinusoidal) MIL-STD-810D section 516.3 Bump duration: 6 ms operating

Number of bumps: 18 (3 each direction)

Eb Bump IEC/EN/DIN EN 60068-2-29 Acceleration amplitude: 40 gn = 392 m/s2 Unit
(half-sinusoidal) MIL-STD-810D section 516.3 Bump duration: 6 ms operating

Number of bumps: 6000 (1000 each direction)

Fc Vibration IEC/EN/DIN EN 60068-2-6 Acceleration amplitude: 0.35 mm (10 to 60 Hz) Unit
(sinusoidal) 5 gn = 49 m/s2 (60 to 2000 Hz) operating

Frequency (1 Oct/min): 10 to 2000 Hz
Test duration: 7.5 h (2.5 h each axis)

Fh Vibration, IEC/EN 60068-2-64 Acceleration spectral density: 0.05 gn
2/Hz Unit

broad-band DIN 40046 part 23 Frequency band: 10 to 500 Hz operating
random MIL-STD-810D section 514.3 Acceleration magnitude: 4.9 gn rms

(digital control) Test duration: 3 h (1 h each axis)

Kb Salt mist, cyclic IEC/EN/DIN IEC 60068-2-52 Concentration: 5% (30°C) Unit not
(sodium chloride Duration: 2 h per cycle operating
NaCl solution) Storage: 40°C, 93% rel. humidity

Storage duration: 22 h per cycle
Number of cycles: 3

Table 9: Temperature specifications, valid for air pressure of 800 to 1200 hPa (800 to 1200 mbar)

Temperature Standard -9 Option -8

Characteristics Conditions min max min max Unit

TA Ambient temperature 1 Operational 2 –40 71 –40 85 °C

TC Case temperature –40 95 –40 105

TS Storage temperature 1 Non operational –40 100 –55 105

1 MIL-STD-810D section 501.2 and 502.2
2 See Thermal Considerations

Table 10: MTBF and device hours (MIL-STD)

MTBF Ground Benign Ground Fixed Ground Mobile

MTBF acc. to MIL-HDBK-217F TC = 40°C TC = 40°C TC = 70°C TC = 50°C

40IMX4-05-9 2'651'000 h 349'000 h 124'000 h 119'000 h

MTBF acc. to Bellcore TC = 40°C TC = 40°C TC = 70°C TC = 50°C

40IMX4-1212-9 3'535'000 h 1'768'000 h 917'000 h 476'000 h
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Table 11: Pin allocation for standard industrial pinout and
option Z

Pin Single output units Dual output units

2 Vi– Vi–

3 Vi– Vi–

10 n.c. -

11 - Vo–

14 Vo+ Vo+

16 Vo– Go

22 Vi+ Vi+

23 Vi+ Vi+

Table 12: Pin allocation for option K

Pin Single output units Dual output units

1 Vi+ Vi+

2 n.c. -

10 - Go

11 - Go

12 Vo– -

13 Vo+ Vo–

15 - Vo+

24 Vi– Vi–

Table 14: Electric strength test voltages

Characteristic Input - Output Unit
                        20/40IMX4 70IMX4

Electric strength 1.2 1.5 kVrms

test voltage 1 s 1.5 2.0 kVDC

Coupling ~1.1 ~1.1 nF
capacitance

Insulation resist. >100 >100 MΩ
at 500 VDC

Partial discharge Consult factory kV
extinction voltage
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Pin numbering
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The protection degree of the dc-dc converters is IP 30.
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Table 15: Survey of options

Option Function of option Characteristic

–9 Temperature range NFND TA = –40 to 71°C, without airflow

K Alternative pinout Not available for all types

Z Open frame Not available for all types

Option -8 / Option -9
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Alternative Pinout.
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