XRSB-40UxxXx

Isolated DC-DC Converter

The xRSB-40U series are isolated dc/dc converters that operate from
a nominal 24 Vdc or 48 Vdc source. These units will provide upto 40
W of output power from an 18 Vdc - 75 Vdc wide input range. These
units are designed to be highly efficient and low cost. Features
include remote on/off, over current protection and under voltage
lockout. These converters are provided -in an industry standard
sixteenth brick package.

Key Features & Benefits

. 18-75VDC Input
° 1.2V-12VDC @ 3.5-18A Output
. Isolated

° Fixed Frequency

. High Efficiency

° High Power Density

. Low Cost

. Output Voltage Trim

. Basic Insulation

° Remote On/Off Logic (Option)

° Input Under Voltage Lockout
° Output Over Voltage Shutdown

° OCP/SCP
° Over Temperature Protection
RoHS e Wide Input Voltage

° Positive/Negative Remote Sense

° Through Hole and SMT(Option)

. Input Over Voltage Protection

° Class I, Category 2, Isolated DC/DC Converter (refer to IPC-9592B)
° UL60950-1 Recognized (UL/cUL) (Pending)

Applications

. Networking
° Computers and peripherals
° Telecommunications
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2 XRSB-40Uxxx

1. MODEL SELECTION
MODEL

MODEL

NUMBER TYPICAL

EFFICIENCY

OUTPUT
VOLTAGE

INPUT
VOLTAGE

MAX. OUTPUT

R EEN CURRENT

ACTIVE LOW

ACTIVE HIGH

xRSB-40UV2L xRSB-40UV20 1.2 Vdc 18Vdc-75Vdc 18 A 22W 82%

xRSB-40UV5L xRSB-40UV50 1.5 Vdc 18Vdc-75Vdc 16 A 24 W 84% /.A
xRSB-40UV8L xRSB-40UV80 1.8 Vdc 18Vdc-75Vdc 14 A 25W 85%

xRSB-40U02L xRSB-40U025 2.5Vdc 18Vdc-75Vdc  12A 30 W .\V
xRSB-40U03L xRSB-40U033 3.3 vdc 18Vdc-75Vvdc  10A 33 W 87.5%
XRSB-40U05L xRSB-40U050 5.0 Vdc 18Vdc-75Vdc 8A 40y vS?% :
xRSB-40U12L xRSB-40U120 12 Vdc 18Vdc-75Vdc  3.5A 42 W 85%

NOTE: Add “G” suffix at the end of the model number to indicate Tray Packaging.

PART NUMBER EXPLANATION

. Output
. RoHS Series Input Output . .
Mounting Type Status Name Power Range Voltage Active Logic Package Type
22W 2V
24W V
0-Through hole mount ~ RoHS ~ 1/16 P ey L - Active low G — Tray oackags
S — Surface mount 6 Brick ’ 0 - Active high Y P 9
88 3.3V
40W 5.0V
. 42w 12v
2. ABSOLUTE MAXIMUM RATINGS
PARAMETER DESCRIPTION MIN TYP MAX UNIT
Input Voltage (continuous) -0.3 - 80 Vv
Input Transient Voltage AV)ms maximum = = 100 Vv
Remote On/Off -0.3 - 18 Vv
VO Isolation Voltage ) | - . 1500 v
Ambient Temperature -40 - 85 °C
Storage Temperatur& I -55 - 125 °C
Altitude - - 2000 m

NOTE: Ratings used beyond the maximum ratings may cause a reliability degradation of the converter or may permanently damage the
device.
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XRSB-40Uxxx 3

3. INPUT SPECIFICATIONS

All specifications are typical at 25°C unless otherwise stated.

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Input Voltage 18 48 75 \
Vo=12V-18V - - 25 A
Input Current (full load) Vo=2.5V-3.3V - - 3.0 A
Vo=5.0V-12V - - 3.5 A
Input Current (no load) - 60 120 mA
Remote Off Input Current - 1 3 mA
Input Reflected Ripple Current (pk-pk) Tested with simulated source impedance of - 20 50 mA
15 uH, 5 Hz to 20 MHz; use a 100 uF/100 V
Input Reflected Ripple Current (rms) electrolytic capacitor with ESR=1 ohm max at - 3 7 mA
200 kHz at the input
Input Over Voltage Lockout 78 - 82 Vv
12t Inrush Current Transient - 0.01 0.02 A%s
Turn-on Voltage Threshold 16.6 17.2 17.8 \Y
Turn-off Voltage Threshold 16.2 16.8 17.4 \
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4 XRSB-40Uxxx

4. OUTPUT SPECIFICATIONS

All specifications are typical at nominal input, full load at 25°C unless otherwise stated.

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Vo=1.2V 1.182 1.2 1.218 Vv
Vo=1.5V 1.478 1.5 1.523 \Y
X Test conditions: Vo=1.8 V 1.773 1.8 1.827 \Y
ORI S RETT Vin=48 V; 10=50%  Vo=2.5V 2463 25 2538
load Vo=3.3V 3.250 3.3 3.350 \
Vo=5.0V 4.925 5.0 5.075 Vv
Vo=12V 11.750 12 12.250 V
Vo=12V-18V - +0.5 +3 mv
Vo=2.5V - +1.0 +4 mV
Line Regulation Vo=3.3V = +3.0 +8 mV
Vo=5.0V a +4.0 +9 mV
Vo=12V - +6.0 +15 mV
Vo=12-25V - +3 +5 mvV
Load Regulation Vo=3.3-5.0V < +4 9 mV
Vo=12 V = +9 +18 mV
Vo=1.2V - +4 +9 mV
Regulation Over Vo=15-18V - 6 +14 mV
Temperature Vo=2.5-33V - +9 +16 mV
(-40 °C to +85 °C) Vo=5.0V - +15 +30 mV
Vo=12V - +20 +35 mV
Vo=1.2V 0 ) 18 A
Vo=1.5V 0 ) 16 A
Vo=1.8V 0 i 14 A
Output Current Vo=2.5V 0 i 12 A
Vo=3.3V 0 ) 10 A
Vo=5.0V 0 8 A
Vo=12 V 0 ) 35 A
Short Circuit Surge Transient Hiccup mode, auto - - 0.5 1 A2s
recovery
Vo=1.2 V 21 25 33 A
Vo=1.5V 19 22 26 A
Vo=1.8 V 17 20 23 A
Current Limit Threshold Vo=2.5V 14 17 20 A
Vo=3.3V 11 14 16 A
Vo=5.0V 8.8 10 12.5 A
Vo=12V 3.7 5 6 A
Vo=1.2V-18V - 6 12 mV
Vo=2.5V - 10 20 mV
Ripple and Noise (rms) o r0-20 L Vo=33V - 12 25 mv
uF ceram‘ic Vo=5.0V - 25 50 mV
capacitor and a 10 Vo=12V ) 30 55 mv
uF Tantalum Vo=1.2V-18V - 40 70 mV
. . capagcitor at the Vo=2.5V ) 45 80 mv
Ripple and Noise (pk-pk) output Vo=3.3V - 55 90 mV
Vo=5.0V - 70 120 mV
Vo=12V - 90 180 mV
Turn on Time = = 25 50 mS
Overshoot at Turn on - - 0 5 %
Vo=1.2V 470 - 15000 uF
Recommend to Vo=1.5V 470 - 10000 uF
use AVX TPS Vo=1.8V 470 - 10000 uF
Output Capacitance series Tantalum Vo=2.5V 470 - 5600 uF
capacitor as min Vo=3.3 V 330 - 4700 uF
capacitor Vo=5.0 V 150 - 2200 uF
Vo=12V 10 - 220 uF
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XRSB-40Uxxx

OUTPUT SPECIFICATIONS(CONTINUED)

PARAMETER DESCRIPTION
Transient Response
Overshoot - 60 110
25% ~ 50% Max
Settling Time - 80 150 uS
Vo=1.2V
Overshoot - 60 11
50% ~ 25% Max
Settling Time - 80 1 usS
Overshoot - 90 0
25% ~ 50% Max
Settling Time - 80 1 uS
Vo=1.5-1.8V
Overshoot - mV
50% ~ 25% Max
Settling Time - 80 50 uS
Overshoot di/dt = 0.1 A/uS, - 0 250 mV.
25% ~ 50% Max Vin=48 V, with a 1
Settling Time uF ceramic 8 150 us
Vo=2.5-3.3V capacioor and a
Overshoot Min Capacitance of - 80 250 mV
50% ~ 25% Max o Tantalum capacitor
Settling Time at the output - 80 150 uS
Overshoot - 250 350 mV
25% ~ 50% Max
Settling Time - 100 200 uS
Vo=5.0 V
Overshoot - 250 350 mV
50% ~ 25% Max
Settling Time - 100 200 uS
Overshoot - 400 650 mV
25% ~ 50% Max
Settling Time - 150 300 mS
Vo=12 'V
Overshoot - 400 650 mV
50% ~ 25% Max
Settling Time - 150 300 mS
Note: All specifications are typical at nominal input, full load at 25°C unless otherwise stated.
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6 XRSB-40Uxxx

5. GENERAL SPECIFICATIONS

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Vo=1.2V 78 82 - %
Vo=1.5V 79 84 - %
Efficiency Vo=1.8V 81 85 - ;%
Vin=48 V/, full load v i o¢ - yo
? Vo=3.3V 85 87.5 - %
Vo=5.0 V 85 87 - %
Vo=12V 83 85 - %
oo Vo=12V-12V 450 500 550 KHz
Switching Frequency Vo=1.8V 500 550 600 KHz
Isolation Capacitance - 3900 - pF
The OTP threshold is set at 125°C in non-
Over Temperature latch mode, and the module will restart _ 125 _ oG
Protection automatically when temperature falls down
to 115°C
Output Voltage Trim 90 : 110 % Vo

Range
. Test conditions: Vin=48 V, full load and o
Over Voltage Protection short the feedback optocoupler. - 130 160 % Vo
1.30 x 0.90 x 0.493

Dimensions SRSB-40Uxxx 33.02'x 22.86 X 12.53 o
el L o 1) 1.30 x 0.90 x 0.507

Millimeters (L x W x H) ORSB-40Uxxx 33.02 x 92.86 X 12.89 =
Weight - 14 - g

Note: All specifications are typical at 25 °C unless otherwise stated.

6. REMOTE ON/OFF

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Signal Low (Unit On) Pa—— When Remote On/Off -0.3 - 0.8 Vv
Signal High (Unit Off) pIN TRgOSH f°!' *_‘Ct'Ve 2.4 - 18 Vv

. . low option, unit is off;
Signal Low (Unit Off) Active High for active high option, -0.3 = 0.8 \Y
Signal High (Unit On) unit is on 2.4 - 18 v
Current Sink 0 - 1 mA
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XRSB-40Uxxx

7. OUTPUT TRIM EQUATIONS

Equations for calculating the trim resistor are shown below (Unit: kQ). The Trim Down resistor should be connected between the

Trim pin and Ground pin. The Trim Up resistor should be connected between the Trim pin and the Vout. Only one of the resistors

should be used for any given application.
1) Trim Equations for Vo=1.2 V

511
Ririmdown = - —— —10.22

deltal

% Rtrimdown

Vo
(100 + delta) -Vo-5.11— 313
Rtrimup = -10.22
0.6125-delta Module
Trim
Note:
0_req—-Vo GND
delta = YO_reA—V0) 100[%)]
Vo
Vo_req=Desired (trimmed) output voltage [V] Vo=1.202 V
2) Trim Equations for Vo=1.5V - 12V ve
511 Module Trim
Ripi =—-10.22
trimdown |de|ta|
GND

(100 + delta) Vo -511— 626

Ry = ~10.22
trimup 1.225-delta
Note:
detta = VO (/eg Vo) 100[06)]

Vo_reqg=Desired (trimmed) output voltage [V]
Vo=1.503V, Vo=1.800V, Vo=2.505V, Vo=3.308V, Vo=5.002V, Vo=12.007V

POWER
SOLUTIONS &
PROTECTION . -
Asia-Pacific
a bel group +86 755 298 85888

E

Europe, Middle East
+353 61 225 977

© 2018 Bel Power Solutions & Protection

North America
+1 408 785 5200

Rev. AG



8. EFFICIENCY DATA

XRSB-40Uxxx

a bel group

XRSB-40UV2x XRSB-40UV5x
85% 90%
80% 85%
75% 80%
5 70% —~18v| | & %
] —a— 24V g 1%
o 5% o
g 48v 2 65%
t 60% e TBV o 60%
55% 55%
50% 50%
45% 45%
1.80 450 9.00 1350  18.00 1.6A 4A 8A
OUTPUT CURRENT (A) OUTPUT CURREN
XRSB-40UV8x
90%
85% 90%
80% 85%
> 5% TV, > 80 —— 18V
& 70% s 24V g 5% 24V
2 65% 48V Q 7 48v
o 60% 75 % 75V
55%
50% 5%
45% 0%
14A 35A 7A 10.5A 14A 1.20 3.00 6.00 9.00 12.00
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
XRSB-40U05x
90%
85%
N —— 18V N 80%
) —=— 24V o —— 18V
Z = 75%
i 48V u ey
Fxy 0,
g oy | BT =48V
L i 65% 75V
60%
55%
50%
250 5.00 7.50 10.00 0.80 2.00 4.00 6.00 8.00
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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XRSB-40Uxxx 9

EFFICIENCY DATA(CONTINUED)

XRSB-40U12x

90%

85% /.———ﬁ“
5 80% ' —— 18V
& % —a 24V
o 70% 48V \
i 65% 75V

60%

55% %

50%

035 0.88 175 263 350
OUTPUT CURRENT (A)

&
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10 XRSB-40Uxxx

9. THERMAL DERATING CURVES

Derating curve of 1.2V output module

DERATING CURVE L00LFH DERATING CURVE LOOLFM
200LFM 200LFM

18 400LFM 18 400LFM

< 157 < 154

+ +

¢ 124 & 1o

¢ 12 ¢ 12

5 5

o 97 NATURAL SEE NATURAL

+ _ CONVECTION + _ CONVECTION

> 6 > 6

a a

5 34 5 34
0 T T T T T T T 1 0 T T T T T T T T

0 10 20 30 40 S50 60 70 85 0 10 20 30 40 S0 60 70 85
AMBIENT TEMPERATURE, Ta(°C) AMBIENT TEMPERATURE, TaC°C)

Output Current vs. Local Amkient Output Current vs. Local Amkient
Temperature and Air Velocity Temperoature and Air Velocity
XRSB-40UV2x, Vin=18V XRSB-40UV2x, Vin=24V

DERATING CURVE
DERATING CURVE L00LFM L00LFM
S00LEM 200LFM
400LFM
18 400LFM 18
A s 4
$ 15 g 1S
€ & 12
v 129 ¢l
i <
5 |
3 97 NATURAL o g NATURAL
£ CONVECTION v e CONVECTION
& &
S 34 > 37
=] O
0 T T T T T 1 0 T T T T T T T 1

0 10 20 30 40 S0 60 70 85 0 10 20 30 40 S50 60 70 85
AMBIENT TEMPERATURE, Ta(°C> AMBIENT TEMPERATURE, ToaC°C>

Output Current vs, Local Amblent Output Current vs, Local Ambient
Temperature and Alr Velocity Temperature and Air Velocity

XRSB-40UV2x, Vin=48V XRSB-40UV2x, Vin=75V
Derating curve of 1.5V output module
00LFM O00LFM
200LFM DERATING CURVE 200LFM
DERATING CURVE 400LFM A400LFM
16 . 6
% 144 2 144
£ 12 E 12
¢ 10 v ol
s <
> 8 S g8 |
© NATURAL o NATURAL
5 & CONVECTION + 6 CONVECTION
g 4] 2 4
o
S
=} 24 3 o
0 T J J J J J J T 00 T T T T T T T T
0 10 20 30 40 S0 &0 70 85 0 10 20 30 40 S0 60 70 85

AMBIENT TEMPERATURE, Ta(°C> AMBIENT TEMPERATURE, Ta(*C)

Output Current vs. FOCQL Arjbiemt Output Current vs. Local Ambient

Temperature and Air Velocity Temperature ond Air Velocity

XRSB-40UV5x, Vin=18V XRSB-40UV5x, Vin=24V
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XRSB-40Uxxx

THERMAL DERATING CURVES(CONTINUED)

200LF 00FH
DERATING CURVE 200LFM
DERATING CURVE
400LFM 400LFM
te . 16
o~ 144
< ~ 144
- 124 <
S +£ 124
< 10+ g
% g i 104
o NATURAL 5 84
£ 6 CONVECTION © . NATURAL
8 44 5 ] CONVECTION
3 2 g 44
o)
0 T T T T T T T T o 2
0 10 20 30 40 50 60 70 85 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ —
AMBIENT TEMPERATURE, Ta(*C> 0 10 20 30 40 50 60 70 85
Output Current vs. \Tocut Arjbient AMBIENT TEMPERATURE, Ta(*C)
Tenperoture and Air Velocity Output Current vs. Local Ambient
XRSB-40UV5x, Vin=48V XRSB-40UV5x; Vin=75V
Derating curve of 1.8V output module
S0LFM .
DERATING CURVE 00LFM
00LFM DERATING CURVE 00LFM
14 / 00LFM
L 14
~ L
g e . \<
< %
¢ 10q c 10+
< )
s 9 £ e
© e NATURAL S NATURAL
*é a CONVECTION - W CONVECTION
+ £
3 2 R
0 T T T T T T T T 0 T T T T T T T T
0 10 20 30 40 S50 60 70 85 0 10 20 30 40 50 60 70 85

AMBIENT TEMPERATURE, Tal°(C)
Output Current vs. Local Ambient
Temperature and Air Velocity

AMBIENT TEMPERATURE, Ta(°C>
Output Current vs. Local Ambient
Temperature and Air Velocity

XRSB-40UV8x, Vin=18V

XRSB-40UV8x, Vin=24V
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SO0LFM SOLFM
DERATING CURVE 100LFM DERATING CURVE 100LFM
00LFM 00LFM
14 14.
—~ L
< 12 2 1ed
t 10 v 104
v o
¢ 84 s 8-
3 >
(&) 6 (@] 6
= -
2 4 2 4
= +
s 2 5 o
o
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 T T T T T T T 1
0 10 20 30 40 S0 80 VO 85 0 10 20 30 40 50 60 70 85
AMBIENT TEMPERATURE, Tacl®°C> AMBIENT TEMPERATURE, Toc°Cd
Dutput Current vs. Locol Anbient Output Current vs. Local Ambient
Tenperoture ond Air Velocity Temperature and Air Velocity
XRSB-40UV8x, Vin=48V XRSB-40UV8x, Vin=75V
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THERMAL DERATING CURVES(CONTINUED)

Derating curve of 2.5V output module

XRSB-40Uxxx

SO0LFM
DERATING CURVE
100LFM SO0LFM
200LFM DERATING CURVE 100LFM
12 200LFM
= 12
< 10 2 %
v < 10
< +
¢ o8 ;
s ¢ e
6 7 <
; S e
2 4 5 44
R &
O Elj 2
0 ‘ ‘ ‘ ‘ ‘ ‘ 0 T T T T T T
0 10 20 30 40 50 60 70 85 9 10 20 30 40 S50 &0 70 85
AMBIENT TEMPERATURE, Ta¢°C> AMBIENT TEMPERATURE, Ta(*Cd
Hutput Current vs. FOCQL Am‘biemt Output Current vs. Local Ambient
Temperature ond Air Velocity Temperature and Air Velocity
XRSB-40U02x, Vin=18V XRSB-40U02x, Vin=24V
SOLFM SO0LFM
DERATING CURVE L00L Fu DERATING CURVE 100LFM
200LFM 200LFM
12 12
< 10 < 10
+ +
c B < |
vy 8 g 8
% [
o 6 7 8 5
54 3.4
& &
8 27 s 2
0 T T T T T T T T 0 T T T T T T T 1
0 10 20 30 40 50 60 70 85 0 10 20 30 40 S50 60 70 85
AMBIENT TEMPERATURE, Tac°C> AMBIENT TEMPERATURE, Tac°C>
Dutput Current vs. Local Ambient Output Current vs. Local Ambient
Temperature ond Alr Velocity Temperature and Air Velocity
XRSB-40U02x, Vin=48V XRSB-40U02x, Vin=75V
Derating curve of 3.3V output module
DERATING CURVE DERATING CURVE
100LFM 100LFM
200LFM 200LFM
10 400LFM 10 400LFM
< | < |
Y 8- g g
< - < -
3 2
. £ e
(&) 1 NATURAL (=] 1 NATURAL
L 4 CONVECTION e 4 CONVECTION
- N .
= 2 £ 2
=) —] =) -
0 T T T T T T T 1 0 T T T T T T T 1
0 10 20 30 40 S50 60 70 85 0 10 20 30 40 S50 60 70 85

AMBIENT TEMPERATURE, TaC°CO
Output Current vs. Local Ambient
Temperature and Air Velocity

AMBIENT TEMPERATURE, Tac*C)
Output Current vs. Local Ambkient
Temperoture and Air Velocity

XRSB-40U03x, Vin=18V
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XRSB-40Uxxx

THERMAL DERATING CURVES(CONTINUED)

DERATING CURVE DERATING CURVE
100LFM 100LFM
200LFM 200LFM
10 400LFM 10 400LFM
< ] < |
5 8- < g
< _ < _
W W
& 6 % <
3 1 NATURAL &) 7 NATURAL
+ 47 CONVECTION e 4 CONVECTION
a 7 a B
£ 2 = 2 -
=) - = —
0 T T T T T T T 1 0 T T T T T T T 1
0 10 20 30 40 S50 60 70 85 0 10 20 30 40 50 607 70 835
AMBIENT TEMPERATURE, Tac°C) AMBIENT TEMPERATURE, Tac°CO
Output Current vs. Local Ambient Output Current vs. Local Ambient
Temperature and Air Velocity Temperoture and @Air Velocity
XRSB-40U03x, Vin=48V XRSB-40U03x, Vin=75V
Derating curve of 5V output module
DERATING CURVE DERATING CURVE
100LFM 100LFM
s 200LFM 200LFM
R T 400LFM 8 200LFM
< < n
e B N
6 i _
& < S
< - o _
5 <
O 47 3 4 -
FR :
2 a -
E 2
) — (=] —
0 T T T T 1 0 T T T T T T T 1
0 10 20 30 40 S0 60 70 85 0 10 20 30 40 50 60 70 85
AMBIENT TEMPERATURE, Tal°C> AMBIENT TEMPERATURE, Tac°C>

Output Current vs. Local Ambkient Output Current vs. Locoal Ambient

Temperature and Air Velocity Temperoature and Air Velocity
XRSB-40U05x, Vin=18V XRSB-40U05x, Vin=24V

DERATING CURVE DERATING CURVE
100LFM 100LFM
200LFM 200LFM
8 A00LFM 87 400LFM
2 g < 7
T e N
5 s ]
< <
3 4 3 4
+© B + -
3 2
[N S 24
S >
) - =] —
0 T T T T T T T 1 0 T T T T T T T 1

0 10 =20 30 40 50 60 70 85 0 10 20 30 40 S0 60 70 85
AMBIENT TEMPERATURE, Tac®C> AMBIENT TEMPERATURE, Ta(°C)

Output Current vs. Local Ambient Output Current vs. Local Ambient
Temperature and Air Velocity Temperature and Air Velocity
XRSB-40U05x, Vin=48V XRSB-40U05x, Vin=75V
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14 XRSB-40Uxxx

THERMAL DERATING CURVES(CONTINUED)

Derating curve of 12.0V output module

DERATING CURVE DERATING CURVE
100LFM 100LFM
200LFM cO0LT M
35 400LFM 35 400LFM
I 30 g 30
= b
€ 257 § 257
% 2.0 § 207
O © _
- 1.5 = 1.5
2 107 3 1.0
+ =
S 059 S 05
0 T T T T T T T 1 0 T T T T T T T 1
0 10 20 30 40 50 60 70 85 0 10 20 30 40 S50 &0 70 85
AMBIENT TEMPERATURE, Tac°C> AMBIENT TEMPERATURE, Tac°C>
Output Current vs. Local Ambient Output Current vs. Local Ambient

Temperature ond Alr Velocity Temperature and Air Velocity

XRSB-40U12x, Vin=18V XRSB-40U12x, Vin=24V
DERATING CURVE DERATING CURVE
100LFM 100LFM
200LFM 200LFM
3.5 400LFM 35 400LFM
I 3.0 I 3.0
b € 4
€ 257 3 25
<
i < .
< 20 5 2.0
< 154 1.5
p.
5 5
g 1.0 2 1o
e >
S 0.5 S 05
0 T T T T T T T 1 0 T T J T T T J i
0 10 20 30 40 S0 60 70 85 o 10 20 30 40 S0 80 VO 85
AMBIENT TEMPERATURE, Toc*Co AMBIENT TEMPERATURE, Tac*C)
Output Current vs. Local Ambient Output Current vs. Locol Ambient

Temperature and Alr.\Velocity Temperature and Air Velocity

RSB-40U12x, Vin=48V XRSB-40U12x, Vin=75V
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XRSB-40Uxxx

10. RIPPLE AND NOISE WAVEFORMS

Tek Stop [

L

1 | Tek stop [

==l

==

| | o L . . o o . -~
: H : M : Lﬁ _ H J emomv : : S : © ] Tz2amv
: M A lf\ 1 2 A ‘m s Jm A V.

AT PR Bl S A AW A

20.0mv vH]

M 1.008] A Chi 7 15.2mVv

20.0mV vH

M 1.0008] A Chl J—3.60mV

21 Jun 2006
o+~ —80.0000ns 14:13:54

17 May 2007
I+~ =80.0000ns 17:29:55
48 Vdc input, 1.2 Vdc output 48 Vdc input, 1.5 Vde output
Tek Stop E i = TekStop | i =
. H “ H H . B B B ﬁ H H
Ch1 Pk—=Pk . 8 . d . . . Ch1 Pk-Pk
43.2mv ! ! ! ! ! 43.2mv
Ch1 RMS D. A Ch1 RMS
7.02mv 5.69mv
20.0mV A6 M 2.00ps| :A Ch:1 S 10.0mvy ZO.meN‘ﬂ !\r;IZ.OO]..ls\ A .Ch1 J’—Q.me\/
11 May 2007 31Jul 2007
i+¥ —50.0000ns 14:46:29 i+~ 40.0000ns 16:00:56
48 Vdc input; 1.8 Vdc output 48 Vdc input, 2.5 Vdc output
POWER
SOLUTIONS &
PROTECTION .
Asia-Pacific Europe, Middle East North America
a bel group +86 755 298 85888 +353 61 225 977 +1408 785 5200

© 2018 Bel Power Solutions & Protection Rev. AG



XRSB-40Uxxx

RIPPLE AND NOISE WAVEFORMS(CONTINUED)

Tek Prevu [ ]

1 J Tek stop [

=i

)=l

A A Ad o AL AAA
Y Y VY T AW Y oy

WIS

20.0mvV

M 1.001s] A Chl 7 12.4mv

20.0mY k|

M 1.0008] A Chi1 4 _2.80mV

19 May 2006 4 May 2006
+¥ 80.0000ns 14:34:32 i+~ —80.0000ns 10:52:11
48 Vdc input, 3.3 Vdc output 48 Vdc input, 5.0 Vdc output
Tek stop i F i ! |
§ E '
Ch1 Pk-Pk
et A Qs 72.0mv
NTTEW 200, VO A WL W A0 VO A T
) : : 18.5mv
@3 _50.0mviel M L.001s] A Chi 7 2.00mv
7 Aug 2006
o+~ —80.0000ns 17:01:46

48 Vdc input, 12 Vdc output

Note: Ripple and noise at full load, with external a 1 uF ceramic cap and a 470 uF Tantalum cap for 1.2-1.8V output, with external a 1 uF

ceramic cap and a 10 uF Tantalum cap for 2.5V and 12V output, with external a 1 uF ceramic cap and a 220 uF Tantalum cap for 3.3V
output, with external a 1 uF ceramic cap and a 100 uF Tantalum cap for 5V output, Ta=25 deg C.
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XRSB-40Uxxx 17

11. TRANSIENT RESPONSE WAVEFORMS

Tekswep = e Tek Stop . i -
Ch1 Max
96.0mv gy Max
Ch1 Min ch1 Min
I : : 1 —21.0mv T : : i : : 1 1 -98.omv
-\ : : - ) : : - - . " Machs rise
: - | =55 - : : : : : : {5
No valid ’ S O s ] ow signal
I : : I edge g . . § . \ . 1 amplitude
% O S Ch4 Fall - : : ; : : : 1 ch4rall
® 36.34ps @. : : . . : : | —
: : Low signal i : : i : : : ] Novalid
amplitude edge
50.0mV7E M_100ps| A Chl 7~ 41.0mv 50.0mV 8 M 1000s] A Chl J-37.0mY
Chd_5.00 A @8 21 Jun 2006 Chd_ 5.00 A Q8 21 Jun 2006
I+~ —6.00000ps 14:11:39 I+v —6.00000us 14:11:26
Vout=1.2 V 50% to 25% Load Transients Vout=1.2 V 25% to 50% Load Transients
Tek Stop [ i ] | Tek Stop [ i ] |
1] u
Ch1 Max Ch1 Max
£5.0mvy 20.0my
ch1 Min ch1 Min
—-17.0my —84.0mv
- . . i Ch4 Rise - . . k Ch4 Rise
————.5 32.88ps
. No valid A Low sighal
: : : : : ] edge i : : : : 1 amplitude
B I Chafall [® o= Cha Fall
; . ; . . i 32.08us ; . ; . . i ——5
Low signhal X . X . . i No valid
- 1 amplitude ; - - edge
50.0mV ™A M _100ps] A Chl % 33.0mV] 50.0mV ™A M _100ps] A Chl JS—41.0mV]
Ch4__5.00 A Q) 17 May 2007 Ch4__5.00 A Q) 17 May 2007
I+~ —6.00000ps 17:27:24 i+~ —6.00000ps 17:27:10

Vout=1.5 V 50% to 25% Load Transients

Tek stop i ] | Tek stop i ] |
g u g u
) : y : I T LE ) : V : -4 chimax
nmm . 78.0mv s 20.0mv
Ch1 Min Ch1 Min
—-22.0mv —80.0mv
- Ch4 Rise / Ch4 Rise
N iy y 28.260s
No valid . Low sighal
- edge - amplitude
2> charall & Chd Fall
) 27.47U8 ) ————.5
Low sighal No valid
- : : {1 amplitude - : : - edge
T00mY A5 M _100us] A Chl S 38.0mV T00mY A M _100ps] A Chl \-58.0mV
Ch4_ 5.00 A Q8 11 May 2007 Chd_ 5.00 A Q8 11 May 2007
0+~ —6.00000us 14:42:18 B+~ —6.00000us 14:42:02

Vout=1.8 V 50% to 25% Load Transients

POWER
SOLUTIONS &

Vout=1.5V 25% to 50% Load Transients

Vout=1.8 V25% to 50% Load Transients

PROTECTION
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18 XRSB-40Uxxx

TRANSIENT RESPONSE WAVEFORMS(CONTINUED)

Tek Stop [ ii ] | Tek Stop [ ii ]
[T}
) : . J Ch1 Max Ch1 Max
96.0mv 18.0mv
ch1 Min SERFEFRIE SSFSHFE ST SSUNS SRR SEUPRAIN PSSR S SRUNE WA SRSE SAPRAT SRPAP ey 'R LY 113
-22.0my ) . . ; . . 1 —1oamv
: Ch4 Rise : : : ; . . M  Chd Rise
Y : : i : : : 4 : : 1 23.87us
No valid Low signal
edge - . . 4 . . 4 amplitude
chaFan RS S e Cha Fall
22.70ps ————.5
. : Low signal . : : ; : y 1 Nowvalid
; ; ; ; amplitude ; ; ; : edge
100mV 5 M 100Qs] A _Chl 4 48.0mV| 100mV v M _100ps] A _Chl_1\-54.0mV|
Chd__5.00 A O 31 Jul 2007 Chd__5.00 A G 31 Jul 2007
+v —2.00000ps 15:57:59 +v —2.00000p5 15:57:49
Vout=2.5V 50% to 25% Load Transients Vout=2.5V 25% to 50% Load Transients
Tek Stop. [ i 1 ] Tek Stop [ i 1 |
v o 7 v o
Ch1 Max Ch1 Max
224mv : : 32.0mv
Ch1 Min Ch1 Min
=40.0mv : : . : -232mv
3 . Ch4 Rise . . 5 . Ch4 Rise
———-.§ 19.53us
. No valid . PR T
edge : : : :
Ch4 Fall Ch4 Fall
) X X X X 19.78us (g X X X X —_——5
[ X X 5 . [ . g i : No valid
edge
200mV 8] M_100ps] A_Chl \ 52.0mV 200mV 8] M_100ps] A_Chl \ —104mV
Chd__2.00 A O 24 Apr 2006 Chd__2.00 A O 24 Apr 2006
m+v —1.60000us 10:20:40 m+v —1.60000us 10:20:19
Vout=3.3 V 50% to 25% Load Transients Vout=3.3 V 25% to 50% Load Transients
PROTECTION tech.support@psbel.com

a bel group belfuse.com/power-solutions



XRSB-40Uxxx

TRANSIENT RESPONSE WAVEFORMS(CONTINUED)

Tek stop f it ] | Tek stop f i ]
Chi Max Ch1 Max
268mvy 32.0mv
ch1 Min i ch1 Min
—32.0mv 5 —288mv
Cch4 Rise : ch4 Rise
.5 . 16.2 115
No valid Low signal
edge amplitude
Ch4 Fall Ch4 Fall
LY 15.704s ————.5
5 X Low signal X No valid
g 5 {1 amplitude g - edge
200mVy 5 M _100us| A Chl 7 140mv 200mV W5 M _100ds| A Chl 7 —108mV
Ch4_ 2.00 A O6f 4 May 2006 Chd4_ 2.00 A 95 4 May 2006
B+~ —6.00000us 10:50:11 -+~ =6.00000us 10:49:57
Vout=5.0 VV 50% to 25% Load Transients Vout=5.0 V 25% to 50% Load Transients
Tek Stop k iF ] | Tek Stop E 1F ] |
i w ; ; : W
: : . :
Y chimax Ch1 Max
(12 X " y E : N 520mv 11omv
Ch1 Min Ch1 Min
—110my —-S10mvy
Ch4 Rise 5 Ch4 Rise
—_— 7.520Us
No valid s Low signal
edge amplitude
Ch4 Fall Ch4 Fall
E> 7.661us E> —
Low signal No valid
S N ] amplitude S N i P P I I edge
500mV i M 20005] A Chl £ 270mV 500mV i M 20005] A Chil £ 20.0mV
Ch4_1.00 A G 20 Jan 2006 Ch4_1.00 A G 20 Jan 2006
¥ 4.00000us 08:49:14 v 4.00000us 08:49:02

Vout=12 V' 50% to 25% Load Transients

Vout=12 V 25% to 50% Load Transients

Note: Transient Response at Vin=48 V, di/dt=0.1 A/uS, with external a 1 uF ceramic cap and a 470 uF Tantalum cap for 1.2-1.8V output,
with external a 1 uF ceramic cap and a 10 uF Tantalum cap for 2.5V and 12V output, with external a 1 uF ceramic cap and a 220 uF
Tantalum cap for 3.3V output, with external a 1 uF ceramic cap and a 100 uF Tantalum cap for 5V output, Ta=25 deg C.
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12. STARTUP

XRSB-40Uxxx

Rise Time Startup time
Tek Run f i ] | Trig? Tek Run f — ] | Trig?
T 1 S e
| u @ 1.08V
: [ : 1a: 36.8ms
. . X ; J]@: 7.08ms
: : Ch1 Rise A
/" : 10.58ms L
] n
[ :
2
[ch I M20.0ms] A Chi 7 740mv) &M soomv_wchz HX M 20.0ms] A _Chl 7 740mv)
21 Jun 2006 21 Jun 2006
-~ —120.000ps 13/53:12 -~ —120.000ps 14102:33
Vout=1.2V 100% Load at Vin=48V CH1: Vout
CH2: Vin
Vout=1.2V 100% Load at Vin=48V
Rise Time Startup time
TekRun f i = |Trig? Tek Run : i : |Trig?
- 7 : : 4 :
r : Ch1 Rise : Chi1+Ch2rr+
; : 9.196ms ] « —37.35ms
. d J
j 1
D :
B
& Soomv W M20.0ms] A Chi 7 S70mv) @] S00mv Wchz 50.0% &M 20.0ms A Ch1 7 580mV
17 May 2007 17 May 2007
- 0.00000 s 17:10:24 G~ —160.000ps 17:19:10
Vout=1.5V 100% Load at Vin=48V CH1: Vout
CH2: Vin
Vout=1.5V 100% Load at Vin=48V
POWER
SOLUTIONS &
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XRSB-40Uxxx

STARTUP(CONTINUED)
Rise Time Startup time
Tek Run I i . | Trig? Tek Run [ i 1 | Trig?
- | | - A R
; ; 1a: 40.4ms
; 1@ 9.04ms
b1 Ri
/) J
/ 4 n j
D- /
2>
[ch KT M20.0ms] A Chl 7 112V BE T 007 HohT S0 0W LMt one A ChT 7 TV
11 May 2007 11 May 2007
0+ 0.00000s 14:18:22 0+ —160.000u5 14:33:08
Vout=1.8V 100% Load at Vin=48V CH1: Vout
CH2: Vin
Vout=1.8V 100% Load at Vin=48V
Rise Time Startup time
Tek Run F i} ] | Trig? Tek Run [ i} ] | Trig?
Ch1 Rise : :/ : : : Ch2+Chlsr+
9.530ms P 37.28ms
X £ Low signal
X ‘j amplitude
(T I
B
@H Toov w MI10.0mg A Ch1 7 1.44V Ch1_1.00V @ 50.0V &M10.0mg A Ch1 7 1.12V
31 Jul 2007 31 Jul 2007
0¥ 0.00000 s 14:59:39 0+ 0.00000s 15:47:50
Vout=2.5V 100% Load at Vin=48V CH1: Vout
CH2: Vin
Vout=2.5V 100% Load at Vin=48V
POWER
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XRSB-40Uxxx

22
Rise Time Startup time
Tek Run f i ] | Trig? Tek Run f i ] | Trig?
- - FTR—— L g e
u @ 3.00V
: : i A 37.2ms
/ X X ]1@: 8.18ms
o o
Ch1 Rise
9.719ms
* »
@ 100V 8 o MIioomy A Chi F 1.04V @] T.00v &chz 50.0¥ &M I0.0ms A Chl 7 1.04V
24 Apr 2006 24 Apr 2006
0+ —20.0000ps 09:45:00 0+ —20.000005 09:55:56
Vout=3.3V 100% Load at Vin=48V CH1: Vout
CH2: Vin
Vout=3.3V 100% Load at Vin=48V
Rise Time Startup time
Tek Run f iy ] | Trig? Tek Run f it ] | Trig?
: - - ; G 4 : : A 4.52V
1@ a356v
A: 37.6ms
{@: 4.00ms
71
d
Ch1 Rise : ;
Lo 9.607ms O T o
o | I
700V 4 : M10.0ms A Ch1 4 3.60V 700V _%Ch? 50.0V %MZ20.0ms A Chl & 3.96V
12 Apr 2006 12 Apr 2006
0+~ —120.000ps 09:07:43 047 0.00000s 09:28:30
Vout=5V 100% Load at Vin=48V CH1: Vout
CH2: Vin

POWER
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XRSB-40Uxxx 2

STARTUP(CONTINUED)
Rise Time Startup time
Tek Run_ L i 1 lImigz Tek Run_ L it 1 lImigz
: v - o v - @ 108V
Al 3R.0ms
X . @: 7.54ms
,/—' : : S.“ﬂa?ﬁi : : : : N
/ : : N : : : f : :
J, i i (12 . i i
o f S
Ch AT ST XN A Ch A Y TP A [T TS A T
11Sep 2006 11Sep 2006
U+> —60.0000us 11:34:29 U+¥ —60.0000us 13:25:54
Vout=12V 100% Load at Vin=48V CH1: Vout
CH2: Vin
Vout=12V 100% Load at Vin=48V
Note: Start up waveform, External 220uF Tantalum Cap and 1uF Ceramic Cap, Ta=25 deg C.
POWER
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24 XRSB-40Uxxx

13. SOLDERING INFORMATION

The xRSB-40Uxxx modules are designed to be compatible with reflow soldering process. The suggested Pb-free solder paste is
Sn/Ag/Cu(SAC). The recommended reflow profile using Sn/Ag/Cu solder is shown in the following. Recommended reflow peak

temperature is 245°C while the part can withstand peak temperature of 260°C maximum for 10seconds. This profile should be used
only as a guideline. Many other factors influence the success of SMT reflow soldering. Since your production environment may
differ, please thoroughly review these guidelines with your process engineers.

i

300-————— - ———— — =
Peak temperature 245°C

/04— — — — — — — ———— x\ iiiiiiiii
0o P00H-———————————— — — 4~ X
-
> 0 seconds —=
+
o] e N
S 150
W
a __ Preheat area JE—
& r 60~120 seconds
£ 100 - —— >~ ——p 2= | K ¥ -
—

50 -/ ———————————— — e -

O -
[f———— Time 25°C to Peak,8 minutes max -]

Reflow Time (Seconds)

14. MSL RATING
The xRSB-40Uxxx modules have a MSL rating of 3.

15. STORAGE AND HANDING
The xRSB-40Uxxx modules are designed to be compatible with J-STD-033 Rev:A (Handling, Packing, Shipping and Use of Moisture
/Reflow Sensitive surface Mount devices). Moisture barrier bags (MBB) with desiccant are applied. The recommended storage

environment and handling procedure is detailed in J-STD-033.

16. PRE-BAKING
This component has been designed, handled, and packaged ready for Pb-free reflow soldering. If the assembly shop follows J-
STD-033 guidelines, no pre-bake of this component is required before being reflowed to a PCB. Our packaging tray can only

withstand temperature of 70°C max.
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17. MECHANICAL DIMENSIONS

OUTLINE
SRSB-40Uxxx
=
S,
© =}
(@] (@]
< oy
= < o
Q n L 0.100
Sl = "” [2.54]
= o ‘ D
[
} 2B o0k S
D jum]
o8 23 @) ) o
o - (@) = [
oy o O FBu=E © v
oS IS 6 QD i} ol
ﬁ ool
T yis's
|5 f B30
1.300 o 1.100 —
[33.02] - . 0.124 ) ° = [27.94] - o®
[3.20] R A PR
0.493
— [12.53]
Max.
TP VIEW SIDEL VIEW BOTTUM VIEW
UNIT: INCH [mm]
Note: These parts are not however compatible with the higher temperatures associated with lead free solder processes and must be
soldered using a reflow profile with a peak temperature of no more than 245 °C.
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MECHANICAL DIMENSIONS(CONTINUED)
PIN DEFINITIONS

XRSB-40Uxxx

SRSB-40Uxxx
o0
[}
sl o0l 50 |1
) CEDD %DEI
710 e O
610 ﬁugg 202
5/ 0§ o
=00 E
4| ot s 0|3
0D iF
PIN FUNCTION
1 Vin (+)
2 Remote On/Off
3 Vin (-)
4 Vout (-)
5 Remote Sense (-)
6 Trim
7 Remote Sense (+)
8 Vout (+)
RECOMMENDED PAD LAYOUT

RECOMMENDED PCB PAD LAYOUT

0,120 1,100
[3.05]"!_1 [27.94] i_‘
o ot T
|- SCUSTEIMER PCB = =
od ] & | od o3
oY 2 anN I®
Q8B i ©6 TOP VIEW “O, 8w &9
o= 8 |07 | 5= s
—-M
JD—'_'l_O_g_l_ J_10_I_L
| _ |
RIS B
3% Sif.
1,340
I [34.04] 1
Recommended Surface Mount Pads

Min, ©0,080” [2.031]
Max. 80.092” [2.34]

POWER
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MECHANICAL DIMENSIONS(CONTINUED)

OUTLINE
O0RSB-40Uxxx
0.507 -
[12.89] Max. 8?
. 0.140 N
[3.56] w2
0.150 S
= . [3.81] %
ﬁ 5 HP e3
22 | BB & 88
o & J o,
ot
73 %
1.300 o
[33.02] "1 2
X
TP VIEW SIDE VIEW BOTTOM VIEW

UNLT: INCH Crmm]

Note:
1)  All Pins: Material - Copper Alloy;

Finish — 3 micro inches minimum Gold over 50 micro inches minimum Nickel plate.
2)  Undimensioned components are shown for visual reference only.

3) All dimensions in inches (mm); Tolerances: x.xx +/-0.02 in[0.5mm]. x.xxx +/-0.010 in[0.25mm].
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28 XRSB-40Uxxx

MECHANICAL DIMENSIONS(CONTINUED)
PIN DEFINITIONS

O0RSB-40Uxxx
3
7
o
5
4
BOTTOM VIEW
RECOMMENDED PAD LAYOUT
PIN FUNCTION
1 Vin (+)
2 Re‘e on/Off
3 Vin (-)
4 o \
5 Remote Sense (-)
6 ( S 0 Trim
7 Remote Sense (+)
8 \ V Vout (+)

RECOMMENDED PAD LAYOUT

RECOMMENDED PCB PAD LAYOUT

—
-‘—l—'—() 4 °—|_|_
5 CUSTOMER PCB T

3 o

N oN <9
s = los 1O0P VIEW Zo | S5 3
—_ o

=

0.120
[3‘05]—| [27.94] i_‘
3

[23.88]

0.170
[4.32]
0.170
[4.32]

1,340
I [34.04] I

HOLE SIZE: 1-3, 5-7 ©0.047[1.19],
4,8 ¢0.07 [1.78]

PAD SIZE: 1-3, 5-7 ©0.08[2.03]
4,8 ¢0.10 [2.54]
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18. REVISION HISTORY

DATE REVISION CHANGES DETAIL APPROVAL

Add input transient voltage in absolute maximum ratings.

2011-04-07 (¢} Add input over voltage lockout in input specifications. JZ Wang
Add startup waveform.

2011-08-25 D Update the reflow solder temperature. HL

2011-11-8 E Add thermal dearing curve for 18Vin and 75Vin. JZ Wang

2016-01-05 F Update Part Number Explanation, Soldering Information. Falling Tao

2018-06-19 AG Update Rev. Falling Tao

For more information on these products consult: tech.support@psbel.com

NUCLEAR AND MEDICAL APPLICATIONS - Products are not designed or intended for use as critical components in life support systems,
equipment used in hazardous environments, or nuclear control systems.

TECHNICAL REVISIONS - The appearance of products, including safety agency certifications pictured on labels, may change depending on the
date manufactured. Specifications are subject to change without notice.
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