RECOM

DC/DC Converter

The RPX-4.0 is a buck converter with an integrated inductor in a compact 5mm x 5.5mm x 4.1mm
thermally-enhanced QFN package. The input range is from 3.8 to 36VDG, allowing 5V, 12V, or 24V
supply voltages to be used. The output voltage can be set with two resistors in the range from 1 up to
7VDC. The output current is up to 4A and is fully protected against continuous short-circuits, output
overcurrent, or over-temperature faults, making the device particularly suitable for industrial automation,
test and measurement, portable devices, and high density or weight-sensitive applications.

Part Input Output Output Efficien
Number Voltage Range Voltage Current max.
[vDC] [vDC] [mA]
RPX-4.0 3.8-36 1-7 0 - 4000
Notes:

Note1: Efficiency tested at +Vi= 24VDC, full load and Vour= 5VDC

R

Output Current
Notes:

Note2: add suffix “-R” for

add suffix “-CT” for bag pac 'KAGING INFORMATION”)

MAX RATINGS (exceeding these ratings may damage the device)

Conditions Min. Typ. Max.

+Viyto -Viy -0.3VDC 38VDC

CTRL to GND -0.3VDC 38.3VDC —_—
FB to GND -0.3VDC 5.5VDC

Absolute Maximum Voltage PG to GND -0.1vDC 18VDC BO.ARD
available

GND to -Viy -0.3VDC 0.3VDC

Vour to -V -0.3VDC 7VDC

PGS to -Viy -0.3VDC 5.5VDC Tocom-powr Vi boars

continued on next page
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RECOM RPX-4.0

DC/DC Converter Series
Parameter Conditions Min. Typ. Max.

Junction Temperature © -40°C +125°C

Lead Temperature +240°C
Storage Temperature -55°C +150°C

Maximum number of reflows

Mechanical Shock MIL-STD-883D, Method 2002.3, Tmsec, 1/2 sine, mounted
Mechanical Vibration MIL-STD-883D, Method 2007.2, 20 to 2000 Hz
Notes:

Note3: The ambient temperature is the air temperature of the surrounding environment. The junction temperature is the te
power IC when the device is powered. Operating below the maximum ambient temperature, as shown in the “Safe
ensures that the maximum junction temperature of any component inside the module is never exceeded.

re of the internal
ing Area”

OPERATING CONDITIONS (+Vi= 12VDC, Tavs= +25°C, unless otherwise noted)
Parameter Condition ’ Typ. Max.
Input Voltage Range 36VDC
DC-DC ON, Voyr= 2.5VDC, loyr= 0A 3.12VDC
Under Voltage Lockout DC-DC OFF, Vour= 2.5VDC, lor= 0A 2.62V0C
Input Capacitance F X5Ror X7R
Output Capacitance 6UF 1000pF
Output Voltage Range refer to “Safe Op 1VDC 7VDC
Output Current Range @natural convec 0A 4A
Standby Current SpA 10pA
Feedback Voltage © 0.985VDC 1.0VDC 1.015VDC
Load Regulation +0.40%
Line Regulation 0.15%
Internal Soft Start Time 5ms
Output Ripple and Noise © 30mVp-p
Vi is 3.8VDC or (Vour + 1VDC), whichever is greater. Refer to “Safe Operating Area”
rance will be affected by the tolerance of the external Res; and Res, resistors.
the application guidelines for the specifications below.
5VDC, lour= 4A
PG |——PG
Vour °+Voul
RPX-4.0 A =
' Recommended Values
- Ci Rzt | Reso
Cout [UF
- W @ | o | *
Rroo 2x 10pF | 10k | 2k49 | 2x 47uF
L S V4 L
continued on next page
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RECOM RPX-4.0

DC/DC Converter Series
Safe Operating Area
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Output Voltage [VDC]
CTRL OPERATING CONDITIONS
Parameter Condition Typ. Max.
CTRL Voltage Range Vern 0vVDC 36VDC
1.20VDC 1.23VDC 1.26VDC
CTRL ON/OFF 0.3VDC < Vera < 1VDC
<0.3VDC
CTRL Hysteresis Voltage 100mv
CTRL Input Current © 1.4nA 200nA
Notes:
Note6: CTRL is a digital contro CTRL
Drive CTRL high to
123V —f-———---——~
128V -100mV —f == === ===/ F ===\
Wf oo | 1
) 03V—---A----—- Ao
Typical enable control ! | ! !
Vo Lo | ‘ | l
) PGS ! | ! |
ext.sig o—— el y ! | ! |
» 5VDC —| ‘ : l |
o0vDC 1 ! >
Vour i |
Vour ‘ ‘
ovDC ! | >
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RECOM

DC/DC Converter

RPX-4.0

Series

OUTPUT VOLTAGE SETTING

Voutgy = trimmed output voltage ~ [VDC]
Resi = resistor (10k) Q]
Rrso = calculated resistor Q]
Calculation: 10
Rem2 = Wor =1y 4
Component Values
Vourset [VDC] Rrs2 [Q] Cour [1F]
1.0 open 150
1.1 100k 143
1.2 49k9 132
1.3 33k2 123
1.4 24k9 115
1.5 20K 107
1.8 12k4 9N 2K 30
2.0 10k ‘ 82 6.5 1k82 28
2.5 6k65 7.0 1k65 26

A resistor divider connected to the FB pin (pin 9) sets the output voltage of the RPX-4.0. The output voltage adjustment range is from 1VDC to 7VDC. The graph
below shows the feedback resistor connections for setting the output voltage. The recommended value of Res; is 10kQ2. Use the equation to calculate the value for
Reso. The table below lists the standard resistor values for several output voltages. The capacitance values listed represent the effective capacitance, taking into
account the effects of DC Ve _ex and temperature variation.

POWER GOOD OPERATING CONDITIO

Parameter \ Co Min. Typ. Max.

PG Pull Up Voltage 0vDC 7VDC
rvoltage 107%

PG Thresholds Undervoltage 92%

PG Low Voltage mA pull-up Verai= OVDC 0.2VDC

Minimum +V, for vali I-up Verai= OVDC, T)=Tx= +25°C 2VDC

Ves

107%—---------,
105%— - - ------ -~

94% — - :
92% — -~/ -----

High—

Low

G) which indicates whether the output voltage is within its regulation range. The PG pin is an open-drain output
a nominal voltage source of 18VDC or less. The internal 5-V LDO output (PGS pin), can be used as the pull-up voltage source.
een 10kQ and 100kQ2. The maximum recommended PG sink current is 3mA. Once the output voltage rises above 94% of
pull-up voltage level. The PG pin is pulled low when the output voltage drops lower than 92% or rises higher than 107% of
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RECOM RPX-4.0

DC/DC Converter Series
SWITCHING CHARACTERISTICS

Parameter Condition Min. Typ. Max.
Switching Frequency Range lour= 2A 1400kHz

PROTECTIONS

Parameter Condition Min.

Over Current Protection (OCP) @ hiccup mode, automatic restart

Thermal Shutdown restart after cooling down +148°C

Notes:
Note7: In hiccup mode the RPX-4.0 is shut down and kept off for 10ms typ.

Over Current Protection (OCP)

Typical Current Limit [A]

TYPICAL PERFORMANCE C CT CS (Vo 8VDC, Tavs= +25°C; unless otherwise noted)

ici v put current Thermal Derating
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RECDOM RPX-4.0
DC/DC Converter Series
Specificatons

TYPICAL PERFORMANCE CHARACTERISTICS (Vour= 1.8VDC, Tavs= +25°C; unless otherwise noted)
Deviation vs. Load Power Dissipation
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TYPICAL PERFORMANCE CHARACTERISTICS (Vour= 3.3VDC, Tavs= +25°C;
Efficiency vs. Output current
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RECOM RPX-4.0

DC/DC Converter Series
Specifications

TYPICAL PERFORMANCE CHARACTERISTICS (Vour= 5VDC, Taws= +25°C; unless otherwise noted)

Efficiency vs. Output current Thermal Derating
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TYPICAL PERFORMANCE CHARACTERISTICS (Vour= 7VDC, Tavs= +25°C; unless otherwise noted)

Efficiency vs. Output current Thermal Derating
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RECOM

RPX-4.0

DC/DC Converter Series
TYPICAL PERFORMANCE CHARACTERISTICS (Vour= 7VDC, Taws= +25°C; unless otherwise noted)
Deviation vs. Load Power Dissipation
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THERMAL OPERATING CONDITIONS (+Vy= 12VDC, Taus
Parameter Min. Typ. Max.
Operating Ambient Temperature -40°C +105°C
19.5K/W
8)
Thermal Impedance 18K
Thermal shutdown 25K
+2.5kVDC
ESD +1.0kVDC
Moisture Sensitive Level peak temp. @ Level 3, 245°C, 168hrs
MTBF 89.3 x 10° hours
m double-sided PCB with 2 0z copper and natural convection.
Moisture Sensitivity Level rating according to the JEDEC industry classifications and peak solder temperature
DIMENSION AND PHYSICAL CHARACTERISTICS
Parameter Type Value
Material plastic
Dimension (LxWxH) 5.0x5.5x4.1mm
Weight 2.0g typ.
continued on next page
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RECOM

RPX-4.0

DC/DC Converter

Series

Dimension Drawing (mm)

50 +0.1

.
<

PIN 11D /
Index Area

55:01

4.1 MAX
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2 .510.05

2X 1 . +0.05

2X0.725

ation

4.6 +0.05

© =

Function

Description

GND Analog ground. This pin must be connected to -V at a single point. See the layout section.
DNC Do not connect. Must be soldered to an isolated pad.
CTRL CTRL pin. Do not float. Connected directly to +Vi when not used.
FB Feedback input. Used to set output voltage between 1 and 7V.
NC Not connected. Connect to -Viy plane for enhanced EMC and thermal performance.
15 i System ground. Reference ground of the regulated output voltage.l Connect to input supply return, load return, and input and
output capacitors.
6 PG Power good output
1,14 +Viy Input supply voltage. Connect using wide PCB traces. Requires Ci between these pins and -V, close to the pins.
7,8 Vour Output voltage. Connect external output capacitors between this pin and -Viy close to the pins
13 PGS Power Good Source. Should only be used as logic supply for PG pin.
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RECOM RPX-4.0

DC/DC Converter Series

Recommended Footprint (Top View)
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solder /SO i
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SOLDERING

Wave or Re-flow etc.

Profile Feature 1 Pb-Free assembly is recommended according ro JEDEC J-STD020.
Preheat 2 Ensure that the peak re-flow temperature does not exceed 240°C as
per JEDEC J-STD020
3 | The re- flow time period during peak temperature of 240°C should not
240°C exceed 30 seconds.
100s-300s Re-flow time above liquids (217°C) should not exceed 150 seconds.
For solder paste use a standard SAC Alloy such as SAC 305, type 3 or
higher.
,,,,,, Mperd 217°C 6  Other soldering methods (e.g. vapor phase) are not verified and have to
30-60s validate by the customer on his own risk.
Peak Tempe ature (TP) 24000 SOIder Proflle Peak Temp.: 240-245°C _ Ramp up Rate: 1-3°C/s
Time remaining around Peak Temperature 10s 300 PeakcTime 105 maﬂl Heling Tne: 30605
= 200 185°cﬁ?ﬁ‘ e
max Ramp Down Rate (from Ts_max to TP) 5°C/s £ J
max Ramp Up Rate 3°C/s % 100 PREHEAT ZONE
max time from 25°C to Peak Temperature (TP) = 8min ) 0
0 100 200 300
ol e e | e L ramtna 1 55
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RECOM RPX-4.0
DC/DC Converter Series

PCB LAYOUT SUGGESTION

Layout Considerations:
1. Large copper for power planes (+Vi, Vour, and -Viy) for enhanced thermal performance.
2. Input and output capacitors should be placed as closely to the pins as possible.
3. Connect GND to -Viy
4. Place Res; and Res, as close as possible to the FB pin.
5. Use multiple vias to connect the power planes to internal layers.

Top View Bottom View

BLOCK DIAGRAM
i i
: |—o Pes
UVLO LDO
- Powerstage Input [0+
and Control Circuit
[7:1¢ Logic
o
o]
GND O O Vi
v L
PACKAGINGANFORMATION
Parameter Type Value
reel (diameter + width) (330.0 + 16.4mm height
Packaging Dimension (LxWxH) tape and reel (carton) 336.0 x 336.0 x 48.0mm
moisture barrier bag (“-CT”) 100.0 x 100.0 x 30.0mm
) 4 tape and reel (“-R”) 500pcs
Packaging Quantity - -
moisture barrier bag (“-CT”) 10pcs
Tape Width 16.4mm
Storage Temperature Range -40°C to +150°C
Storage Humidity non-condensing 95% RH max.

The product information and specifications may be subject to changes even without prior written notice. The product has been designed for various applications; its suitability lies in the responsibility of each customer. The

products are not authorized for use in safety-critical applications without RECOM's explicit written consent. A safety-critical application is an application where a failure may reasonably be expected to endanger or cause

loss of life, inflict bodily harm or damage property. The applicant shall indemnify and hold harmless RECOM, its affiliated companies and its representatives against any damage claims in connection with the unauthorized
use of RECOM products in such safety-critical applications.
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