DC/DC Converter ®
URF2424QB-150W(F/H)R3 (A5/A6) M O RN S U N
150W isolated DC-DC converter FEATURES

Ultra-wide input and regulated single output

e Ultra-wide 4:1 input voltage range

@ High efficiency up to 89%

@ |/O isolation test voltage: 2250VDC

® Operating ambient temperature range -40°C to +85°C

@ Input under-voltage protection, output over-voltage,

over-current, short-circuit protection, over-temperature

MORNSUN .
protection

® Five-sided metal shielded package

Patent Protection RoHS & ® Industry standard Ya-Brick package and pin-out

URF2424QB- 150W(F/H)R3(A5/A6) of isolated 150W DC-DC product with ulfra-wide 4:1 input voltage. It features efficiency up to 89%,
2250VDC input fo outout isolation, operating ambient femperature of -45°C fo +85C, input under-volfage, oufout over-voltage, over-current,
short-circuit profection, over-femperature protection. The products meet CLASS A of CISPR32/EN55032 EMI standards by adding the
recommended external components, and they are widely used in applications such as baffery powered systems, industrial controls, electricity,
Insfrumentation, railway, communication and infelligent robofic.

Selection Guide

Input Voltage (VDC) Output Full Load Capacitive
Part No. Nominal Mox® Voltage Current (A)  Efficiency (%)~ Load (UF)
(Range) ' (VDC) Max, Min./Typ. Max.
URF2424QB-150W(F/H)R3 24
40 24 6.25 87/89 1000
URF2424QB-150W(H)R3(A5/Ab (9-36)

Note: ®Exceeding the maximum input voltage may cause permanent damage.

ltem Operating Conditions Min. Typ. Max. Unit
Input Current (full load/no-load) Nominal input voltage -- 7023/100 | 7184/200
Reflected Ripple Current Nominal input voltage -- 100 --
Surge Voltage (1sec. max.) -0.7 - 50
Start-up Voltage -- -- 9 VDC
Input Under-voltage Protection 5.5 6.5 --
Input Filter Pi filter
Module on Cirl open circuit or connected to TIL high level (3.5-12VDC)
crl® Module off Citrl pin connected to -Vin or low level (0-1.2VDC)
Input current when off - 2 10 mA
Hot Plug Unavailable

Note: WThe Ctrl pin voltage is referenced fo input GND.

ltem Operating Conditions Min. Typ. Max. Unit
Voltage Accuracy - +1 +3

Linear Regulation Input voltage variation from low to high at full load - 0.2 0.5 %
Load Regulation 5%-100% load - +0.5 *1
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DC/DC Converter

URF2424QB-150W(F/H)R3 (AS5/A6)
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Transient Recovery Time . - 300 500 Hs
: o 25% load step change @25°C

Transient Response Deviation - - +5 %
Temperature Coefficient Full load - - +0.03 %/C
Ripple & Noise” 20MHz bandwidth - 150 300 mVp-p
Trim 90 - 110

%Vo
Sense - - 105
Over-voltage Protection 110 130 160 %Vo
Over-current Protection Input voltage range 110 130 150 %lo
Short-circuit Protection Continuous, self-recovery
Note: @ The “parallel cable” method is used for ripple and noise test, please see DC-DC Converter Application Notes for specific operation.

General Specifications

ltem Operating Conditions Min. Typ. Max. Unit
Input-output ) ) 2250 - -

mpucse | Dete S ol hde - - we
Output-case 500 - -

Insulation Resistance Input-output resistance at 500VDC 100 - - MQ

Isolation Capacitance Input-output capacitance at 100KHz/0.1V - 2200 - pF

Switching Frequency PWM mode - 250 - KHz

MTBF MIL-HDBK-217F@25°C 500 - - K hours

Environmental Specifications

ltem Operating Conditions Min. Typ. Max. Unit

Operating Temperature Range -40 - +85

Over-temperature Protection Maximum Temperature of shell surface 95 105 115

Storage Temperature -55 - +125 T
Wave-soldering, 10 seconds - - 260

Pin Soldering Resistance femperature Soldering spot is 1.5mm away from case for 10 - - 300

Storage Humidity Non-condensing 5 - 95 %RH

Shock and Vibration Test IEC/EN61373 - Category 1, Grade B

Mechanical Specifications

Case Material Aluminum alloy case; Black plastic bottom, flame-retardant and heat-resistant (UL94 V-0)
URF2424QB-150WR3 61.8x40.2x12.7 mm
URF2424QB-150WFR3 62.0x56.0x 14.6 mm
URF2424QB-150WHR3 61.8x40.2x27.7 mm
Dimension | URF2424QB-150WR3A5 135.00 x 70 x 22.6 mm
URF2424QB-150WHR3A6 137.00 x 70.00 x 28.Tmm
URF2424QB-150WHR3A5 135.00 x 70.00 x 36.20 mm
URF2424QB-150WHR3A6 137.00 x 70.00 x 37.20 mm
URF2424QB-150WR3 89g(Typ.)
URF2424QB-150WFR3 109g(yp.)
URF2424QB-150WHR3 120g(Typ.)
Weight URF2424QB-150WR3A5 165g(yp.)
URF2424QB-150WHR3A6 2359(Typ.)
URF2424QB-150WHR3AS 196g(yp.)
URF2424QB-150WHR3A6 266g(yp.)
Cooling Method Free air convection (20LFM) or forced air convection

Electromagnetic Compatibility (EMC)
CISPR32/EN55032 CLASS A (see Fig. 2 for recommended circuit)
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DC/DC Converter
URF2/424QB-150W(F/H)R3 (A5/A6) MORN SUN®

RE CISPR32/EN55032 CLASS A (see Fig. 2 for recommended circuit)
Immunity ESD IEC/EN61000-4-2 Contact +6KV  Air 8KV perf.Criteria B
RS IEC/EN61000-4-3 20V/m perf.Criteria A
CSs IEC/EN61000-4-6 10 Vrm.s perf.Criteria A
Immunity EFT IEC/EN61000-4-4 +2kV 5/50ns 5kHz (see Fig. 2 for recommmended circuit) perf.Criteria A
Surge [EC/EN61000-4-5 differe.nﬁcl mode +1KV, 1.2/50u.s, sc?urce impedance 2Q pert.Criteria B
(see Fig. 2 for recommended circuit)

Electromagnetic Compatibility (EMC) (EN50155)

CE EN50121-3-2 150kHz-500kHz 99dBuV (see Fig. 2 for recommended circuit)
Ernissions EN55016-2-1 500kHz-30MHz 93dBuV
RE EN50121-3-2 30MHz-230MHz 40dBuV/m at 10m (see Fig. 2 for recommended circuit)
EN55016-2-1 230MHz-1GHz 47dBuV/m at 10m
ESD EN50121-3-2 Contact +6KV Air 8KV perf.Criteria B
RS EN50121-3-2 20V/m perf.Criteria A
Immunity Cs EN50121-3-2 0.15MHz-80MHz 10 Vrm.s perf.Criteria A
EFT EN50121-3-2 +2kV 5/50ns 5kHz (see Fig. 2 for recommended circuit) perf.Criteria A
Surge EN50121-3-2 linetoline 1KV (42Q,0.5uF) (see Fig .2 for recommended circuit)  perf.Criteria B
Efficiency Curves
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Typical Performance Curves

URF2424Q)B-150WR3 Temperature Derating Curve
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Notes:
(1) Product application thermal design should be referred to the recommmended PCB layout and recommended heat dissipation structure,
please see DC-DC Converter Application Notes for specific operation.
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DC/DC Converter ®
URF2424QB-150W(F/H)R3 (A5/A6) MORN SUN

1. Remote Sense Connection if not used

£| '
G Load
\ Line must be kept as short as possible
Notes:

(1) If the sense function is not used for remote regulation the user must connect the +Sense to +Vo and -Sense to 0V at the DC-DC converter
pins and will compensate for voltage drop across pins only.

(2) The connections between Sense lines and their respective power lines must be kept as short as possible, otherwise they may be picking
up noise, interference and/or causing unstable operation of the power module.

2. Remote Sense Connection used for Compensation
Suggest fo use twisted pair

+Vo

sercor §7 / é :
Trim / T c Load

Sense- ¥
ov

Notes:

(1) Using remote sense with long wires may cause unstable output, please contact technical support if long wires must be used.

(2) PCB-tracks or cables/wires for Remote Sense must be kept as short as possible. Twisted pair or shielded wairs are suggested for remote
compensation and must be kept as short as possible.

(3) We recommend using adequate cross section for PCB-track layout and/or cables to connect the power supply module to the load in
order to keep the voltage drop below 0.3V and to make sure the power supply’s output voltage remains within the specified range.

(4) Note that large wire impedance may cause oscillation of the output voltage and/or increased ripple. Consult technical support or
factory for further advice of sense operation.

Design Reference

1. Typical application

(1) We recommend using the recommended circuit shown in Fig.1 during product testing and application, otherwise please ensure that at
least a 220uF electrolytic capacitors is connected at the input in order to ensure adequate voltage surge suppression and protection.

(2) We recommend increasing the value of Cin and pay attention to the unstable input voltage if the product input side is paralleled with
motor drive circuit and/or larger energy transient circuits, to ensure the stability of input terminal and avoid repeatedly start-up problems due
to input voltage lower than under-voltage protection point.

(3) We recommend increasing the output capacitance with limited to the capacitive load specification and/or increasing the voltage
clamping circuit(such as TVS) if the output terminal is inductive device such as relay or a motor, to ensure adequate voltage surge
suppression and protection.

(4) Input and/or output ripple can be further reduced by appropriately increasing the input & output capacitor values Cin and Cout and/or
by selecting capacitors with a low ESR (equivalent series resistance). Also make sure that the capacitance is not exceeding the specified
max. capacitive load value of the product.

 FUSE Vout(VDC) Fuse Cin® | Cout vS
Vin J—r o+\Vo
" 20 20A, slow blow | 220uF 100uF | SMDJ28A
Cin IDC||IDC Cou’rT ZNTVS H H
GNDDL o QV Note: (OPlease pay attention to the ambient temperature of the product when
using an external capacitor, increase the electrolytic capacitor values to at least
Fig.1 1.5 times the original parameter if the ambient temperature is low.
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DC/DC Converter
URF2/424QB—150W(F/H)R3 (A5/A6) MORN SUN®

2.EMC solution-recommended circuit

C‘Y1
\
CY2
N
L1 L2
C5 C6 —%— C7 C8 C9
vin o Cl c2c3c4 L v, Vin +Vo
+
- == = e - = DC/DC LOAD
GND O @Y GND ov
|
CY3
CY 4
Fig. 2
Components Recommended Component value
C1 150uF/100V electrolytic capacitor
c9 47uF/100V electrolytic capacitor
C2,C3,C4,C5,C6,C7,C8 2.2uF/100V ceramic capacitor
L1 1.0mH/20A common mode inductance
L2 1.5uH/20A inductance
CY1,CY2,CY3,CY4 1nF Y1 safety capacitor

2. Trim Function for Output Voltage Adjustment (open if unused)

Vo' Vo’
Calculation formula of Trim resistance:
: aR2 Vref
! : Rr= -R =—:
| up: Rt R2-a 8 a Vo’-Vref
a1 Vo’-Vref
! down: = —— -R = "
3 WniRt= g R 9= “Vref
7 Note:
Value for R1, R2, R3, and Visrefer to the above table 1.
(;/ d{/ Rr: Resistance of Trim.
a: User-defined parameter, no actual meanings.
Trim up Trim down Vo': The frim up/down voltage.
TRIM resistor connection (dashed line shows internal resistor network)
Vout(VDC) R1KKQ) R2(KQ) R3(KQ) Vref(V)
24 24.872 2.87 15 25
e.g. Trim up 10%: Trim down 10%:
2.5 21.6-2.5
a=—-—-X24872=2.6 a="—"—"-x2.87=21.9268
264-25 2.5
2.6x2.87 21.9268 x 24.872
Ry =—————-15=12.637KQ ;= -15=170.17KQ
2.87-2.6 24.872-21.9268
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.




oot MORNSUN"
URF2424QB-150W(F/H)R3 (A5/A6)

When using the Trim down function make sure that the RT resistor value is calculated correctly. If the Trim pin is shorted with +Vo, or its
value is too low, then the output voltage Vo would be lower than 0.9Vo, which may cause the product to fail.

3. Reflected ripple current--test circuit

Oscilloscope
Lin

~— ~¢cn DC DC ]

Note: Lin(4.7 uH), Cin(220 1 F, ESR<1.0Q at 100 KHz)

5. The products do not support parallel connection of their output.

6. The product test process shall ensure that the current of the input terminal meets the requirements of the
starting current to ensure that the power supply of the product does not suffer from under-power.

7. For additional information please refer to DC-DC converter application notes on
WWW.Mmornsun-power.com

URF2424QB-150WR3 Dimensions and Recommended Layout

THIRD ANGLE PROJECTION- (G} |

N 6-@1.50 [©0.059] 2-@3.50 [@0.138] [2792_00 [@0.079]
= |
= _ 12.70+1.00 /
3 Front View [0.500 + 0.039]
<F a ] | /
T I * . /
£y ! ad 7
n T / {=34'
Mounting hole 2-M3.00[0.118] - PGB Layout 5
2
’ ‘ - 2-@1.50 [@0.059] (
38 ST =
== ol F52 Bottom View . — Note: Grid 2.54*2.54mm
S8 § = 7
o O GF=]1 8 [ i
S 6-@1.00 [@0.039] Sg Pin-Out
y ©
\ %&5 Pin Mark Pin Mark
O <t
47.20 [1.858] ~ A : D
50.80 [2.000 © : +Vin b Sense
818012433 2 Ctrl 6 Trim
Note: 3 ~Vin 7 Sense+
Unit: mm[inch] 4 8
Pin1, 2, 3,5, 6, 7's diameter: 1.00[0.039] ov +Vo
Pin4, 8's diameter: 1.50[0.059]
Pin diameter tolerances: +0.10[+0.004]
General tolerances: +0.50[+0.020]
Mounting hole screwing torque: Max 0.4 N-m
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DC/DC Converter
URF2/424QB-150W(F/H)R3 (A5/A6) MORN SUN®

URF2424QB-150WFR3 Dimensions and Recommended Layout

THIRD ANGLE PROJECTION{S) £ |
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© _ PCB Layout
6-01.50 [©0.059 5
— U U U = [00059) ;
Mounting hole 2-M3.00[0.118] —_
‘ | 2-01.50 [@0.059]
I /
g9y [us = ] T u
84 S wo [/ : = 1]
oo /s Bottom View ——]
g 888 [ =
© o o® %1 P Note: Grid 2.54*2.54mm
w0 0 < N — \ L .a
| 6-91.00 [©0.039] g =
® o
\ \ J | § 5
& S
23 Pin—Out
AN N Js3
47.20 [1.858] T Pin Mark Pin Mark
50.80 [2.000] 3
62.00 [2.441] 1 +Vin 5 Sense—
2 Ctrl 6 Trim
Note: 3 -Vin 7 Sense+
Unit: mm[inch] 2 A
Pin1, 2, 3, 5, 6, 7's diameter: 1.00[0.039] oV +Vo

Pin4, 8's diameter: 1.50[0.059]

Pin diameter tolerances: +0.10[ + 0.004]
General tolerances: + 0.50[+ 0.020]

Mounting hole screwing torque: Max 0.4 N - m

URF2424QB-150WHR3 Dimensions and Recommended Layout

THIRD ANGLE PHOJECTION* =

2-03.50 [@0.138]
=
R N /2792.00 [20.079]
S, [1.091 +0.039] 0 e e e o o
o Front View 1
w0 1
< o ] 3 |
| U T Tob View o I
D PCB.| ayout) !
Mounting hole 2-M3.00[0.118] 6-@1.50 [@0.059] - 5o
8 |
’ ; |-2-@1.50 [@0.059] |
2 g =3 4
ne o ’ 5 .
b e Botlom View . Note: Grid 2.54*2.54mm
&R 5 7
29O w1 8 [ 2
bkl 6-21.00 [@0.039] §§ Pin-Out
%&5 Pin Mark Pin Mark
Q<
47.20 [1.858] ~Q i _
————50.80[2.000] —— 0 1 +Vin 5 Sense
‘ ’ 2 Ctrl 6 Trim
Note: 3 —Vin 7 Sense+
Unit: mm[inch]
Pin1, 2, 3, 5, 6, 7's diameter: 1.00[0.039] 4 ov 8 +Vo

Pin4, 8's diameter: 1.50[0.059]

Pin diameter tolerances: + 0.10[ + 0.004]
General tolerances: +0.50[ + 0.020]

Mounting hole screwing torque: Max 0.4 N - m
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DC/DC Converter
URF2/424QB-150W(F/H)R3 (A5/A6) MORNSUN®

Dimensions and Recommended Layout(URF2424QB-150WR3A5)

THIRD ANGLE PROJECTION-(@) (]

fe———135.00 [5.315]————§

120.00 [4.724]

Top View LED |, —4-03.30 (00.130] 5 e
N I
‘ e[ - 5 4 1 +Vin
T o,

o~ _ s(| 8 = 2 Ctrl
23 e &HE) © o 7 R :
N, o b 6 ™ 3 -Vin
88 QJ [* 5 4 ov
o al © 4
X ‘T &l il 5 Sense-

‘ \Z - ° ® 6 Trim

7 Sense+
8 +Vo
Front View
A4
’ \ Uni [inch]

,o\'_\' = Wir ge: 24~12 AWG
o =] Tightening torque: Max 0.4 N + m
I R= G lerances: + 1.00[ + 0.040]
N8| o
N d oS

S X

Dimensions and Recommended Layout(URF2424QB-150WHR3AS5)

THIRD ANGLE PROJECTION@ -]

-~ 135.00[5.315]
—120.00 [4.724]

Top View LED |, —4-03.30 (0.130) Pin Mark

‘ —ler \ X = 1| +vin
S H sl 8 S, 2 Ctrl
S O |1 (@73 :
S | o @ i 3 -v\./n
38 3 g 5 4 g

R & St 5 Sense-
@ 6 Trim

4 Sense+

8 +Vo

'Uz]ﬂiﬁuuuuuq

/_\ Unit: mmlinch]
Il Wire range: 24~12 AWG

’ , \ ‘ Tightening torque: Max 0.4 N - m
General tolerances: = 1.00[ + 0.040]

D
~| X
No| w
+ )
SS9l e
L+ =
lin| o
oAl g
sl o
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DC/DC Converter
URF2/424QB-150W(F/H)R3 (A5/A6) MORN SUN®

135.00 [5.315]

Top View LED
Y Pin Mark
S g :
~ 1 3 1 +Vin
—~ [ [g L5 2 Ctr
S & 3 -Vin
© u: " 4 ov
é 5 Sense-
6 Trim
7 Sense+
137.00 [5.394]
8 +Vo
Fornt View
Note:
H ‘ H ’ o o ° M Unit: mm[inch]
J [ \ l Wire range: 24~12 AWG
L== T T T = Tightening torque: Max 0.4 N - m
Installed on DIN RAIL TS35
General tolerances: + 1.00[ + 0.040]

450 [0.177]
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©
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Dimensions and Recommended Layout(URF2424QB-150WHR3A6

THIRD ANGLE PROJECTION(®) €]

135.00 [5.315]
Top View LED
%)" @ Pin Mark
. @ o 1 +Vin
m. & ’-g 78 2 Ctrl
Al 6 & 3 -Vin
o
S 5
’c\i = H: H 4 ov
l @ 5 Sense-
= J 6 Trim
7 Sense+
137.00 [5.394] 8 VG
Fornt View =
= T q = Note:
N § UUUUUUUUUUU = Unit: mm(inch]
e ﬂﬂ = Wire range: 24~12 AWG
‘: v M ‘ a o o ‘ M 2 Tightening torque: Max 0.4 N + m
Ll “_f J / ‘ ‘ Installed on DIN RAIL TS35

= =7 ] = General tolerances: + 1.00[+ 0.040]
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Notes:

1. For additional information on Product Packaging please refer to www.mornsun-power.com. Packing bag number:
58010113(URF2424QB-150WR3) . 58200069(URF2424QB-150WFR3) . 58220017(URF2424QB-150WHRS3);

The maximum capacitive load offered were tested at input voltage range and full load;

Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C, humidity<75%RH with nominal
input voltage and rated output load;

All index testing methods in this datasheet are based on company corporate standards;

We can provide product customization service, please contact our technicians directly for specific information;

Products are related to laws and regulations: see "Features” and "EMC";

Our products shall be classified according to ISO14001 and related environmental laws and regulations, and shall be handled by
qualified units.

@ N

Nooh

Mornsun Guangzhou Science & Technology Co., Lid.

Address: No. 5, Kehui St. 1, Kehui Development Center, Science Ave., Guangzhou Science City, Huangpu District, Guangzhou, P. R. China
Tel: 86-20-38601850 Fax: 86-20-38601272 E-mail: info@mornsun.cn WWW.mornsun-power.com
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