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240 Watt LPE Series

DC/DC Converter

Typical Unit

Product Overview Features

The “On-Board” DC/DC Converter is a ruggedized » 35Vdc to 60Vdc input range

DC-DC power module intended to be permanently » 12Vdc (nom) at 20A output

installed “on board” a mobile battery system » Thermal management: conduction & convection
application. The converter module is designed to = “Flying Lead” cables

operate from a 48Vdc (nominal) motive power = Ruggedized IP67 enclosure

battery source and provide a 12Vdc (nominal) - Enable function

output (at 20Adc) for power system control « Overall size L x W x H:

electronics. Optimized for harsh environments that 119.3mm x 78.7mm x 39.9mm

require battery operated systems. 47"%3.07" x 1.57"

= Designed to comply with RoHS Directive & REACh
Regulations

= RoHS compliant
= UL/CUL/CB 62368-1 Approved

Input voltage Output voltage lout

48512.20LPE r.c.m rmr cm“s
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General Conditions (unless otherwise specified)

Ambient Temperature +25°C Vin typical; Vout nominal load
Vin typical; Vout nominal load
With 0.1pF, 10pF, and 22pF capacitors across output pins

INPUT CHARACTERISTICS

240 WATT LPE SERIES

DC/DC CONVERTER

Input Voltage DC Operating Range Provided by motive power battery 35 48 60

Turn-on input voltage® Input rising 345 355 37 vde
Turn-off input voltage1 Input falling 325 33.8 345

Input overvoltage protection Input rising 61 62.5 64 Vdc
Input Current 35Vdc Input Voltage 7.3 7.6 Adc
Shutdown mode input power 48Vdc Input Voltage 0.4 1 W

Input Capacitance 2.0 mF

'Based upon initial 48Vdc motive power battery limits

OUTPUT CHARACTERISTICS

e e [

Voltage setpoint accuracy 48 Vin, 50% load 11.76 12.24
Line regulation 35 Vinto 60 Vin, FL -0.15 0.15 %
Load regulation 48 Vin, NL load to FL -1.25 1.25 %
Temperature Coefficient 0.02 %/°C
Output Current Capability Stable Operation 0 20.0
OCP | Auto reset “hiccup” mode 25 36 Adc
S/C | Auto reset “hiccup” mode 36
Output Protection
OTP | Self-recovery (with hysteresis): 115 °C
OVP | Latching (recycle input to reset) 13 14 15 Vdc
Output Ripple Zero to Full Load?® 200 | mVpp
50% load st
Transient Response o road step, 1,000 1,300 mV
1A/psec slew rate load
Turn On (active) delay L
Aft h licat f 48 vd
(Output Delayed Start) ereach appiication o ¢ 110 | 150 | mSec
Input power
Output Voltage Rise-Time 10-90% of Vo 20 mSec
Efficiency Overél.l Vin and lo operating 94 %
conditions.

2External case temperature.

*Measurement point at cable/connector termination w/ 0.1pF, 10pF, & 22pF ceramic capacitors in parallel across measurement point; coax to scope

without ground loop. BW = 20MHz.

“See Figures 1a & 1b for efficiency and power dissipation characteristics over full operating range.

Calex Manufacturing Company, Inc., a division of Murata Power Solutions
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— 240 WATT LPE SERIES

DC/DC CONVERTER
|

FEATURES

ON/OFF Control — Positive Logic

ON state Pin open = ON or 2 6.5 Vv
Control Current Leakage current 0.16 mA
OFF state 0 0.8 V
Control current Sinking 0.3 0.36 mA

Upon every instance the 48Vdc input is applied to the power module there shall be a

Delayed Start
cayed Star 110 mSec delay before the DC/DC converter switches ON to provide output current.

ENVIRONMENTAL CHARACTERISTICS

e e e R T TS

Temperature - Storage Including transport

°C
Temperature - Operating Case -20 105
Humidity - Operating Non-condensing 10 85 %RH

Maximum power capability at altitude:

to 94% of max power rating @ 1km
Altitude - Operating to 87% of max power rating @ 2km 0] 3,000 | meters
to 80% of max power rating @ 3km

Temperature - Case Operational, Monitor ref. location, see Fig. 3 115 °C

AT — From Teererence (Case) 1O Tampient

Temperature - Rise Reference location see Fig. 3 — Mechanical) 25 °C
Service Life Operational 2,670 Hrs.
Ingress Protection Rating of IP67

Flammability Case material is rated for level of UL94 VO

Safety Approval UL/CUL/CB 62368-1 approved

Outside Dimensions 78.7mm x 119.3mm x 39.9mm, nominal

Case Material Cast aluminum - Matte Black Anodize

Weight (typ.) 0.68/15 kg/lbs

© Calex Manufacturing Company, Inc., a division of Murata Power Solutions = +1 (925) 687-4411 = (800) 542-3355 = e-mail: sales@calex.com

Calex Manufacturing, Inc. (“Calex”) makes no representation that the use of its products in the circuits described herein, or the use of other technical information contained herein, will not infringe upon existing or future patent rights. The
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— 240 WATT LPE SERIES

DC/DC CONVERTER

ISOLATION CHARACTERISTICS

Parameter

Description

Input to output Non-isolated design

Input return and all output return lines are electrically connected to chassis

EMISSIONS AND IMMUNITY

Parameter Method/Standard Compliance

Radiated - Emissions

(Broadband) ECE RO10r5e, Annex 7 ECE RO10r5e Para 6.5 (w/ 3dB margin)
Radi Emissi
adiated - Emissions ECE RO10r5e, Annex 8 ECE RO10r5e Para 6.6 (w/ 3dB margin)
(Narrowband)
ISO 7637-2 ECE RO1 ECE RO1 P .7 (w/ 3dB i
Conducted Transients - Emissions SO 763 per ECE RO10r5e, | per ECE RO10r5e Para 6.7 (w/ 3dB margin)
Annex 10. Table 1 for 12V systems.
EM Radiation - Immunity ECE RO10r5e, Annex 9 ECE RO10r5e Para 6.8

per ECE RO10r5e Para 6.9
Table 2 for 12V systems.
(Test pulses 1, 23, 2b, 3a, 3band 4)

ISO 7637-2 per ECE RO10r5e,

Conducted Transients — Immunity Annex 10

8kV Direct Contact Discharge

ESD -1 it IEC/EN 61000-4-2
rmuntty 25KV Indirect (Air) Discharge

© Calex Manufacturing Company, Inc., a division of Murata Power Solutions = +1 (925) 687-4411 = (800) 542-3355 = e-mail: sales@calex.com

Calex Manufacturing, Inc. (“Calex”) makes no representation that the use of its products in the circuits described herein, or the use of other technical information contained herein, will not infringe upon existing or future patent rights. The
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companies, and its representatives against any damages arising out of the use of any Calex products in safety-critical applications. Specifications are subject to change without notice. 240LPE.AOL1 4



— 240 WATT LPE SERIES
DC/DC CONVERTER
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Performance Curves

Figure 1a: Efficiency

48512 20LPE Efficlency Vs Line and Load
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Figure 1b: Power Dissipation
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Figure 2a: Thermal Power Derating Curves
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NOTE: Above, are the output power derating curves with an output load at 20Adc.

(x axis = Baseplate Temperature. Natural Conduction/Baseplate Controlled.)
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Mechanical Specifications

CAST ALUMINUM HOUSING
{APPROX 80 SqQ IN EXT
SURFACE AREA

240 WATT LPE SERIES

DC/DC CONVERTER

11.811

[200.00] "\
NOT TO SCALE

SIDE VIEW
SHOWN WITHOUT
CABLES FOR CLARITY

L i
1.57 105
[39.9] [31.8] —

12V OUTPUT
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/
\

48V INPUT

1.59
[40.4]
APPROX. TEMPERATURE MONITORING
LOCATION FOR THERMAL DE-RATING
(FOR REFERENCE)
Figure 3: Side View
CABLE SPECIFICATIONS
Run # ‘ Function Wire Size ‘ Cable Length, "L" Color
48V INPUT
1 48V IN 0.75 mm2 11.8" (300 mm] Red
2 GND (48V) 0.75 mm2 11.8" (300 mm)] Black
12V OUTPUT
3 +12v OUT 4.0 mm2 11.8" [EUU mm] Red
4 GND (12V) 4.0 mm2 11.8" [300 mm)] Black
SIGNAL
5 | ENABLE 0.35mm2 | 11.8"[300 mm] White

SCALE 3:4

276 3.10
[70.0] [78.7]
o]
i
f
2.29
[s8.2] 2x (.22
[5.5]
Figure 4: Top View

Dimensions are in inches (mm) shown for ref. only.

| Third Angle Projection

Tolerances (unless otherwise specified):
XX+ 0.02 (0.5)

XXX = 0.010 (0.25)

Angles = 2°
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— 240 WATT LPE SERIES

DC/DC CONVERTER
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Shipping Trays and Box

4X POWER SUPPLY ASSEMBLY
(FOR REFERENCE CONLY)

[127]

5.0 [315]
INSIDE 12.4
INSIDE

Figure 5: Shipping Carton
Inside Dimensions = 14.4” x 12.4” x 5.0”

MPQ = 4
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