ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Apr. 07, 2011

XRSB-40U Series RoHS Compliant Rev.C

Features

e Isolated e |nput Under Voltage Lockout

e Fixed Frequency e Output Over Voltage Shutdown

e High Efficiency e OCP/SCP

e High Power Density e Over Temperature Protection

e Low Cost e Wide Input Voltage

e Output Voltage Trim e Positive/Negative Remote Sense
e Basic Insulation e Through Hole and SMT(Option)

e Remote On/Off Logic (Option) Input Over Voltage Protection
e Class 1, Category 2, Isolated DC/DC Converter (refer to IPC-9592)
e UL60950-1 Recognized (UL/cUL) (Pending)

Applications

e Networking

e Computers and peripherals
e Telecommunications

Description

The XRSB-40U series are isolated dc/dc converters that operate from a nhominal 24 Vdc or 48 Vdc source. These
units will provide up to 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.

Part Selection

Output Input Voltage Max. Output Max. Output Typical Model Number Model Number
Voltage Current Power Efficiency Active Low Active High

1.2 Vdc 18 Vdc - 75 Vdc 18 A 22 W 82% XRSB-40UV2L XRSB-40UV20
1.5 Vdc 18 Vdc - 75 Vdc 16 A 24 W 84% XRSB-40UV5L XRSB-40UV50
1.8 Vdc 18 Vdc - 75 Vdc 14 A 25W 85% xRSB-40UV8L XRSB-40UV80
2.5Vdc 18 Vdc - 75 Vdc 12A 30 W 86% xRSB-40U02L XRSB-40U025
3.3 Vdc 18 Vdc - 75 Vdc 10 A 33W 87.5% XRSB-40U03L XRSB-40U033
5.0 Vdc 18 Vdc - 75 Vdc 8A 40W 87% XRSB-40U05L XRSB-40U050
12 Vdc 18 Vdc - 75 Vdc 35A 42 W 85% xRSB-40U12L XRSB-40U120

Notes: Add “G” suffix at the end of the model number to indicate Tray Packaging.
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011 Bel Power Inc., a subsidiary of Bel Fuse Inc.

Part Number Explanation

[ Pad
~o|7o
o

SB -40
3 4

U xx
5 6

~ X

1---Replace”x” with “S” to indicate SMT package, or “0” to indicate through hole package

2---ROHS 6, change “R” to “7” means RoOHS 5

3---Series name, 1/16 Brick

4---Series code

5---Input range (18-75V)

6---Output voltage, V2=1.2Vout, V5=1.5Vout, V8=1.8Vout, 02=2.5Vout, 03=3.3Vout, 05=5.0Vout, 12=12Vout
7---Option, “x” of the model part number to be 0-9, A-Z, which will represent the special request of
customer.

Absolute Maximum Ratings

Parameter Min Typ Max Unit Notes
Input Voltage (continuous) -0.3 - 80 \%
Input Transient Voltage - - 100 \% 100mS maximum
Remote On/Off -0.3 - 18 \%
1/O Isolation Voltage - - 1500 \%
Ambient Temperature -40 - 85 °C
Storage Temperature -55 - 125 °C

Note: Ratings used beyond the maximum ratings may cause a reliability degradation of the converter or may
permanently damage the device.

Input Specifications

Parameter Min Typ Max Unit Notes

Input Voltage 18 48 75 \%
Input Current (full load)

Vo=1.2V-18V - - 25 A

Vo=25V-3.3V - - 3.0 A

Vo=5.0V-12V - - 35 A
Input Current (no load) - 60 120 mA
Remote Off Input Current - 1 3 mA
Input Reflected Ripple Current 20 50 A Tested with simulated source
(pk-pk) B m impedance of 15 uH, 5 Hz to 20 MHz;

: use a 100 uF/100 V electrolytic

Input Reflected Ripple Current ) 3 7 mA capacitor with ESR=1 ohm max at 200
(rms) kHz at the input.
Input Over Voltage Lockout 78 - 82 \%
I’t Inrush Current Transient - 0.01 0.02 A’s
Turn-on Voltage Threshold 16.6 17.2 17.8 \%
Turn-off Voltage Threshold 16.2 16.8 17.4 \%

Note: All specifications are typical at nominal input, full load at 25 °C unless otherwise stated.
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick
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Output Specifications
Parameter Min Typ Max Unit Notes

Output Voltage Set Point
Vo=1.2V 1.182 1.2 1.218 \%
Vo=15V 1.478 1.5 1.523 \%
Vo=1.8V 1.773 1.8 1.827 \Y Test conditions:
Vo=2.5V 2.463 2.5 2.538 \% Vin=48 V; 10=50% load
Vo=3.3V 3.250 3.3 3.350 \%
Vo=5.0V 4.925 5.0 5.075 \%
Vo=12 V 11.750 12 12.250 \%
Line Regulation
Vo=1.2V-18V - +0.5 3 mV
Vo=2.5V - +1.0 +4 mV
Vo=3.3V - +3.0 +8 mV
Vo=5.0 V - +4.0 +9 mvV
Vo=12 V - +6.0 +15 mvV
Load Regulation
Vo=1.2-25V - +3 15 mV
Vo=3.3-5.0V - +4 +9 mV
Vo=12 V - +9 +18 mV
Regulation Over Temperature(-40 °C to +85 °C)
Vo=1.2V - +4 9 mv
Vo=1.5-18V - +6 +14 mV
Vo=25-3.3V - +9 +16 mV
Vo=5.0 V - +15 +30 mV
Vo=12 V - +20 +35 mV
Output Current
Vo=1.2V 0 - 18 A
Vo=15V 0 - 16 A
Vo=1.8V 0 - 14 A
Vo=2.5V 0 - 12 A
Vo=3.3V 0 - 10 A
Vo=5.0 V 0 - 8 A
Vo=12 V 0 - 3.5 A
Short Circuit Surge Transient - 0.5 1 A%s Hiccup mode, auto recovery
Current Limit Threshold
Vo=1.2V 21 25 33 A
Vo=15V 19 22 26 A
Vo=1.8V 17 20 23 A
Vo=2.5V 14 17 20 A
Vo=3.3V 11 14 16 A
Vo=5.0 V 8.8 10 125 A
Vo=12 V 3.7 5 6 A
Ripple and Noise (rms)
Vo=1.2V-18V - 6 12 mV
Vo=2.5V - 10 20 mV
Vo=3.3V - 12 25 mV
V0=5.0 V _ 25 50 mv Tested at 0-20 MHz BW,
Vo=12 V _ 30 55 mv with a 1 uF ceramic
capacitor and a 10 uF
Ripple and Noise (pk-pk) Tantalum capacitor at the
Vo=1.2V-18V - 40 70 mV | output.
Vo=2.5V - 45 80 mVv
Vo=3.3V - 55 90 mV
Vo=5.0 V - 70 120 mVv
Vo=12 V - 90 180 mV
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ISOLATED DC/DC CONVERTERS
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Apr. 07, 2011

Output Specifications (continued)

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Parameter Min Typ Max Unit Notes
Turn on Time - 25 50 mS
Overshoot at Turn on - 0 5 %
Output Capacitance
Vo=1.2V 470 - 15000 uF
Vo=1.5V 470 - 10000 uF
_ Recommend to use AVX
xg:%'g x 338 150600000 SE TPS series Tantalum
Vo;3.3 vV 330 ) 4700 UF capacitor as min capacitor.
Vo=5.0V 150 - 2200 uF
Vo=12 V 10 - 220 uF
Transient Response
2506 ~ 50% Overshoot - 60 110 mV
Max Load Settling Time - 80 150 us
Vo=1.2V
50% ~ 25% Overshoot - 60 110 mV
MaxLoad | setiling Time - 80 150 us
2506 ~ 50% Overshoot - 20 180 mV
Max Load Settling Time - 80 150 us
Vo=15-1.8V
50% ~ 25% Overshoot - 90 180 mV
MaxLoad | setiling Time - 80 150 us
Test conditions: di/dt = 0.1
2506 ~ 50% Overshoot - 180 250 mV ] !
A/US, Vin=48 V, with a 1
Max Load Settling Time Vo=2.5 3.3V - 80 150 US | uF ceramic capacioor and
50% ~ 259% | Overshoot o - 180 250 mv $ 'V“tn lcaPaC'ta“_(t?e Oft "
antalum capacitor at the
MaxLoad | settling Time - 80 150 uS | output.
2506 ~ 50% Overshoot - 250 350 mV
Maxload | setiling Time - 100 200 us
Vo=5.0 V
50% ~ 25% Overshoot - 250 350 mV
MaxLoad | gettling Time - 100 200 us
250 ~ 50% Overshoot - 400 650 mV
Maxload | getiling Time - 150 300 mS
Vo=12V
50% ~ 25% Overshoot - 400 650 mV
Max Load 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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General Specifications
Parameter Min Typ Max Unit Notes
Efficiency
Vo=1.2V 78 82 - %
Vo=1.5V 79 84 - %
Vo=1.8V 81 85 - % -
Vo=25 \/ 83 86 ) % Vin=48 V, full load
Vo=3.3V 85 87.5 - %
Vo=5.0V 85 87 - %
Vo=12V 83 85 - %
Switching Frequency
Vo=1.2V-12V 450 500 550 KHz
Vo=1.8V 500 550 600 KHz
Isolation Capacitance - 3900 - pF
The OTP threshold is set at 125°C in
Over Temperature Protection - 125 - °C non-latch modg, and the module will
restart automatically when
temperature falls down to 115°C.
Output Voltage Trim Range 920 - 110 % Vo
. Test conditions: Vin=48 V, full load
Over Voltage Protection - 130 160 % Vo and short the feedback optocoupler.
MTBE TBD i Calculated Per Bell Core SR-332 (lo

= Nominal; Ta = 25 °C)

1.30 x 0.90 x 0.493
Dimensions 33.02 x 22.86 x 12.53
Inches (L x W x H)

Millimeters (L x W x H) 1.30 x 0.90 x 0.507
33.02 x 22.86 x 12.89

- SRSB-40Uxxx

- ORSB-40Uxxx

Weight - 14 - g

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

Control Specifications

Parameter Min Typ Max Unit Notes
Remote On/Off
Signal Low (Unit On) Active Low 03 . 08 v When Remote On/Off pin is
Signal High (Unit Off) 2.4 - 18 \ open, for active low option,
Signal Low (Unit Off) Active High -0.3 - 0.8 v ggggi OLE Iﬁg %ﬁlve high
Signal High (Unit On) 2.4 - 18 Y, '
Current Sink - 0 - 1 mA
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ISOLATED DC/DC CONVERTERS
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Output Trim Equations

Bel Power Inc., a subsidiary of Bel Fuse Inc.

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

I:\)trimdown = m -10.22

_ (100 +delta)-Vo-5.11-313

Ry = ~10.22
trimup 0.6125 - delta
Note: _
delta = O :/eg vo) x100[%]

Vo_req=Desired (trimmed) output voltage [V] V0=1.202 V

2) Trim Equations for Vo=1.5V -12V

511
Rtrimdown = m -10.22

_ (100 +delta)-Vo-511-626

Revi ~10.22
trimup 1.225.delta

Note: _
R i/eg Vo)., 100[o)

Vo_req=Desired (trimmed) output voltage [V]

Module

Vo

Trim

GND

Module

Vo

Trim

GND

E
E

Vo0=1.503V, V0=1.800V, V0=2.505V, V0=3.308V, V0=5.002V, V0=12.007V

Rtrimdown

Rtrimup
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Efficiency Data
XRSB-40UV2x XRSB-40UV5x
85% 90%
80% 85%
75% 80%
S 70% —— 18V 5 5% T 18y
B 65% 24V & 70% =24V
2 48v 2 65% 48v
t 60% 75V L 60% . TBV
5% 55%
50% 50%
45% 45%
1.80 450 9.00 1350  18.00 1.6A 4A 8A 12A 16A
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
XRSB-40UV8x XRSB-40U02x
90%
85% 90%
80% 85%
o 5% —~18v| | G &% —— 18V
g 0% e 28V Z 5% Y
g 65% 48V g 70% 48V
i 60% T3V &L 65% 78V
55% 60%
50% 55%
45% 50%
1.4A 35A 7A 10.5A 14A 1.20 3.00 6.00 9.00 12.00
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
XRSB-40U03x XRSB-40U05x
90% 90%
85% 85%
5 80% ——18v 5. 80%
O 750 =2V |2 s DI
5 . 48V w 0% e 24V
2 1% 75V g e sV
s 65% L 65% 75V
60% 60%
55% 55%
50% 50%
1.00 2.50 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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Efficiency Data (continued)

XRSB-40U12x
90%
85% ‘xﬁ
T v
5 80% =
O 7504 —— 18V
& e —a— 24V
5 0
o 70% 48v
o 65% 75V
60% L
55%
50% 1 1 1
0.35 0.88 1.75 2.63 3.50
OUTPUT CURRENT (A)
Thermal Derating Curves
DERATING CURVE L00LFM DERATING CURVE 100LFM
200LFM 200LFM
18 400LFM 18 400LFM
SERER % 157
¥
g 12 - g 127
< [
5 -
S 97 NATURAL 3 91 NATURAL
+ CONVECTION + B CONVECTION
> 6 > 6
a a
& R
s 3 g °
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 50 60 70 85
AMBIENT TEMPERATURE, Toal°C> AMBIENT TEMPERATURE, Ta(°C)
Output Current vs. Local Ambient Output Current vs. Local Ambient
Temperature ond Air Velocity Temperature and Air Velocity
XRSB-40UV2x, Vin=48V XRSB-40UV2x, Vin=24V
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Thermal Derating Curves (continued)

00LFM OOLFM
B00LFM DERATING CURVE 20ILFM
DERATING CURVE AO0LEM L00LFM
16 v 16
% 144 I 14
4; 12 42 12
¢ 104 ¢ 10+
5 g 5
© ] NATURAL S 8 NATURAL
g 6 CONVECTION g 6 CONVECTIDON
54 g 44
O 2 S 24
0 T T T T T T T T om0 T T T T T T T T
0 10 20 30 40 S0 60 70 83 0 10 20 30 40 50 60 7O 85
AMBIENT TEMPERATURE, Tacl°Co AMBIENT TEMPERATURE, Tacl*C>
Output Current vs, Local Ambient Output Current vs, Local Ambient
Temperature and Air Velocity Temperature and Air Velocity
XRSB-40UV5x, Vin=48V XRSB-40UV5x, Vin=24V
OLFM
DERATING CURVE 100LFM SOLFM
00LFM DERATING CURVE 0oLFM
0OLFM
14 14
~ b L
< 12 s 12
a4 g
_ +
§ 10 < 10
8- <
- 6 © & NATURAL
S5 4] 5 CONVECTION
a a 47
pad +
s 2 ERER
0 T T T T T T T T 0 T T T T T T T T

0 10 20 30 40 S0 ©0 70 85 0 10 20 30 40 S0 ©0 70 35
AMBIENT TEMPERATURE, Tac®C) AMBIENT TEMPERATURE, TacC°C)

Output Current vs Local Ambient Output Current vs, Local Ambient
Temperature and Air Velocity Temperature and Alr Velocity
XRSB-40UV8x, Vin=48V XRSB-40UV8x, Vin=24V

SOLFM
DERATING CURVE
LOOLFM DERATING CURVE SOLFM
200LFM LOOLFM
200LFM
12 2 \‘\
< 10 s - \K
el S 1o
v g T
S 6 7 o 6
+ -
3 4 5 4 A
£ s
s ° S 2
0 T T T T T T T T 0 ; ; ; ; ; ; ; ;
o 10 =20 30 40 S50 &0 7O 83 0 10 20 30 40 50 &0 70 85
AMBIENT TEMPERATURE, TaC'C) AMBIENT TEMPERATURE, Tacl*C>
Output Current vs, Local Amblent Output Current vs, Local Ambient
Temperature and Air Velocity Temperature and Air Velocity

xRSB-40U02x, Vin=48V

XRSB-40U02x, Vin=24V
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ISOLATED DC/DC CONVERTERS
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Thermal Derating Curves (continued)

DERATING CURVE

10
- _
5 8
< —
@
¢ 6
S B NATURAL
= 47 CONVECTION
a
5 eq
(=) —
0 I I I I I I I 1
0 10 20 30 40 S0 60 70 8

AMBIENT TEMPERATURE, Ta(°C)
Output Current vs. Local Amkient
Temperature ond Air Velocity

100LFM
200LFM
400LFM

DERATING CURVE

XRSB-40U03x, Vin=48V

DERATING CURVE

Output CurrentdAd
o~
|

100LFM
200LFM
400LFM

0 I I I I I I I
0 10 20 30 40 50 &0 70
AMBIENT TEMPERATURE, Tad*C)

Temperature and Alr Velocity

1
85

Output Current vs, Locol Ambient

100LFM
200LFM

10 400LFM
% -
¥ 87
c -
¢
¢ e
O B NATURAL
vt CONVECTION
2 -
5 27
O -

0 I I I I I I I 1

0 10 20 30 40 S0 60 7O BS
AMBIENT TEMPERATURE, ToC°C>
Output Current vs. Local Ambient
Temperature and Air Velocity
XRSB-40U03x, Vin=24V
DERATING CURVE
100LFM
200LFM

8 400LFM
2 _
o6
v
& _
5
o 4T
- _
a
+ 2
S
3 _

0 I I 1

I I I I I
0 10 20 30 40 S50 60 70 895

AMBIENT TEMPERATURE, Tal°CD
Output Current vs, Local Amkient
Temperature and Air Velocity

XRSB-40U05x, Vin=48V

XRSB-40U05x, Vin=24V

DERATING CURVE
100LFM
200LFM
35 400LFM
I 30+
ps
S 2.5
<
< 207
3
157
-
a 1.0
i
S 059
0 T T T T T T T 1
D 10 b 30 40 50 &0 70 85
AMBIENT TEMPERATURE, TaCC)
Output Current vs, Local Ambient
Temperature and Alr Velocity

XRSB-40U12x, Vin=48V

DERATING CURVE

LOOLFM
200LFM
35 400LFM
~
< 3.0
e
S 257
& _
< 20
(@8]
1.5
=
2 1.0
£
S 05
0 T T T T T T T 1
0 10 20 30 40 S0 &0 70 85

AMBIENT TEMPERATURE, Tal®C)
Output Current vs. Local Ambient
Temperature ond Alr Velocity

XRSB-40U12x, Vin=24V

Bel Power Inc., a subsidiary of Bel Fuse Inc.
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick
Apr. 07, 2011

Bel Power Inc., a subsidiary of Bel Fuse Inc.
Ripple and Noise Waveforms

Tek stop x

1
L

] | Tek Stop ;

g

e

X i X X X ch1 Pk-Pk 3 : : 3 : 1 chipk-rk
X M 3 ! ! H 48.0mv e 32.4mv
ﬂ 1 d

L& T T £ TN -
S e i fiden e M I

Ch1 RMS
6.64mv
20.0mvi] M 1.00ps] A ChT 7 15.2m 0.0mveE o M LOOuS A ChT J-3.60mV,
21 Jun 2006 17 May 2007
i+~ —80.0000ns 14:13:54 I+~ —80.0000ns 17:29:55
48 Vdc input, 1.2 Vdc output 48 Vdc input, 1.5 Vdc output
Tek Stop [ {r ] | Tek stop E i ] |
> i T T »
. ﬁ . R SANSSS S
Ch1 Pk—Pk X . . - Ch1 Pk—Pk
43.2mv . : : 43.2mv
Ch1 RMS Ch1 RMS
7.02mv 5.69mV
20.0m\;’hﬁ_b.] M 2.00M5] A Ch% 4 10.0mV| . éO‘.bﬁ‘iVNM M 2.00ps| A Chi J’79.20m.
11 May 2007 31)ul 2007
I+~ —80.0000ns 14:46:29 -+~ 40.0000ns_| 16:00:56
48 Vdc input, 1.8 Vdc output 48 Vdc input, 2.5 Vdc output
Tekprevu —" — Tek Stop [ i 1 |
e T e B e L L
1 ch1 pk-pk
i 40.8mv

Ch1 Pk-Pk
44.8mv

Ch1 RMS

NA AN AN ANAA s
WO -

20.0mv"s M 1.00Ms] A Chi 7 12.4mV| 20.0mV"y M 1.00ps] A Chl F 2.80m
4 May 2006
i+~ £0.0000ns }3}34::\:35005 I+~ —80.0000ns 10:52:11

48 Vdc input, 3.3 Vdc output 48 Vdc input, 5.0 Vdc output
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick
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Ripple and Noise Waveforms (continued)

Tek Stop F it i
E E E
1 chipk-pk
72.0mv
ch1 RMS
18.5mv
50.0mvae M 1.001s] A Ch1 7 2.00mv|
7 Aug 2006
B+~ —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.

Transient Response Waveforms

Tek Stop [ iy ] Tek Stop f {i ]
e — = [ b
u 3 1]
Ch1 max Chil Max
96.0mV 16.0mv
Ch1 Min - : Ch1 Min
-21.0mv —9%.0mv
: Ch4 Rise X i Chd Rise
o e g § 1 3s5.57Ms
5 No valid 1 b A ] Low signal
edge amplitude
@ k] charall [ Ch4 Fall
36.34ps -
Low signal % No valid
8 : amplitude [ g g i edge
50.0mV "5 M 100[s] A _Chl J 41.0m 50.0my Vi M _100ps| A_Chl f—37.0mV
Ch4_5.00 A Q8 21 jun 2006 Cha_ 5.00 A Q4 21 Jun 2006
+v —6.00000s 14:11:39 "V*G.UUUUUES 14:11:26
Vout=1.2 V 50% to 25% Load Transients Vout=1.2 V 25% to 50% Load Transients
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Transient Response Waveforms (continued)

Tek Stop [ i ] | Tek Stop [ i ]
'
Ch1 Max Ch1 Max
85.0my 20.0my
Ch1 Min PHRTRANUE SN TR LAS TSRS SRR ST S SUIN S SWSA N USSR SIS B WSO SO Ch1 Min
—17.0mv : ] : : : : -84.0my
: - : Ch4 Rise . ; : : : : Chd4 Rise
: : : ————.§ : ; : : : : 32.88us
No valid . : . . . X Low signal
. . - - edge . ; . : : . amplitude
[ . : ; : Chd Fall [@ : ; : : : : Ch4 Fall
: : ; : 32.08Ms 5
: : Low sighal : : : : : : No valid
i T ST . amplitude : : : : edge
50.0MVAY M_100ps| A_Ch1 Y 33.0m 50.0mv A M _100ps] A_Chl J—41.0m
Ch4_5.00 A @8 17 May 2007 Chd__5.00 A 08 17 May 2007
1-+¥ —6.000004s] 17:27:24 T+~ —6.00000us 17:27:10
Vout=1.5 V 50% to 25% Load Transients Vout=1.5 V 25% to 50% Load Transients
Tek 5top ; ] | Tek stop F ] |

4=
s L {=1

78.0mv 20.0my

:m . : « Chi Max v + <Chil Max

Ch1 Min Cch1 Min

—22.0mv : —80.0my
; : : ch4 Rise / Chd Rise
N\ —s y 28.261s
No valid - Low signal
: : : edge : amplitude
B L] cnaran = chd Fall
27.471s : b
: X X Low sighal X No valid
T P PO S P S T . amplitude T edge
T00mY v M _100ps] A Chl 7 38.0m 100mV vty M_10005] A Chl \—58.0mV|
Ch4_ 5.00 A Q8 11 May 2007 Ch4_ 5.00 A Q& 11 May 2007
0+~ —6.00000ps 14:42:18 [+ —6.00000us 14:42:02
Vout=1.8 V 50% to 25% Load Transients Vout=1.8 V 25% to 50% Load Transients
Tek Stop [ i ] | Tek stop f il 1 |
3 o : i : : u
' : 4 : : Y chi max ch1 Max
96. 0mv 18.0mv
Ch1 Min - bbbk i i i bbbk i i Chil Min
: —22.0my - : : : : -104mv
; : : : ] Ch4a Rise - : : Ch4 Rise
Y s - : : v : : 23.87us
Nodvalld - " v o low Isigr:jal
) : ) : : : ; edge : : amplitude
X B U U U R SRR oo charan @ : : : : ch4 Fall
22.70us : : : : : s
Low signal g : : : : No valid
- 1 amplitude X L ) R edge
100mV & M_100ps| A_Chi J 48.0mv & 100mv Ak M 100pus] A_Ch1 \-54.0m]
Chd_ 5.00 A 08 31Jul 2007 Chd  5.00 A o8 31)ul 2007
-+~ —2.00000ps| 15:57:59 O+ —2.00000ps 15:57:49
Vout=2.5 V 50% to 25% Load Transients Vout=2.5 V 25% to 50% Load Transients
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011 Bel Power Inc., a subsidiary of Bel Fuse Inc.
Transient Response Waveforms (continued)
Tek Stop s | | | Tek Stop | s
: % | : : I S
: : : : : e B
D g : MW g D g : : \/‘ : C oy
e S f f ? A,
""“"""""‘"\ : ' SR pant I
S D P P i : 19.53us
: : : : R o : . :

; : : : | charan ] cnaran
@ : : : L . : _ No vaild
FTTT T — W 100ms] A CHT L 52 0mv oMYA Wi 100ms] A Chi * - 104m ?

Ch4_ 2.00 A 08 24 Apr 2006 Ch4_ 2.00 A Q8 24 Apr 2006
"'*1.60000ES 10:20:40 > —1.60000s 10:20:19
Vout=3.3 V 50% to 25% Load Transients Vout=3.3 V 25% to 50% Load Transients
Tk SIOP . e Tek stop —_— '
5 ﬁ 5 L ] H H H

5 s . 1 Ch1 Max 3 . . . H
. ’ i Sy V Ch1 Max

32.0mv
ch1 Min R P S S P . " )
- S . ki
— / 16.211s
Ngdvaéld e - | Low signal
Ch4gF T 3 . . . amplitude
al
[ o isos B cha R
Low signal . . . i
S PN TN TN T N TN TN TN T amplitude N
200mY V& M_100us] A Ch1 J 140mv| IR R T
Chd__2.00 A &8 4 May 2006 Ch4_2.00 A am
v_ \50: _2.00 A 08 ay 2006
0+ 26.000004] 10:30:11 i~ —6.00000ps 10:49:57
Vout=5.0 V 50% to 25% Load Transients Vout=5.0 V 25% to 50% Load Transients
Tek Stop | Tek Stop —— | — J
, i i .
: : g 1] :
J 1 chimax y : S ] chimax
[ ‘ ; ; { 520mv ) nomy
i i i i i i i i i i i i i i i i Ch1l Min ¥ e e ¥ T i ¥ e ¥ Fbe o Ch1 Min
“11omv ~510mv
Ch4 Rise Ch4 Rise
— 7.5200s
No valid " . . ] Low signal
edge B 5 5 ] amplitude
chd Fall cha Fall
23, P P S She ran @ : : 1 EHE]
X Low signal No valid
; ; ; amplitude g 5 5 1 edge
500mY & M 200ps] A_Chl J_270mV| 500mV & M _200us] A _Chl /—20.0mV
Ch4_1.00 A 0¥ 20 Jan 2006 Ch4__1.00 A 04 20 Jan 2006
i+~ 4.00000ps 08:49:14 i+~ 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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ISOLATED DC/DC CONVERTERS

24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011
Startup

Rise Time

Tek Run E ] | Trig?

=

Ch1 Rise

’f' 10.58ms
: : : 4

S00mv_ A

M20.0ms A Ch1 7 740mv

21 Jun 2006
3:53:12

i+~ —120.000ps 1

Vout=1.2V 100% Load at Vin=48V

Rise Time
Tek Run f i ] | Trig?
; : . . A .
: : : 1 cnirise
: : : 1 s.196ms
: : : A
S00mv_ A M20.0ms] A Chi1 7 S70mv
17 May 2007
D+~ 0.00000 s 17:10:34

Vout=1.5V 100% Load at Vin=48V

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Startup time

Tek Run [ i ] | Trig?
3 5 1a: 108V
v 1= 1losv
T 1a: 36.8ms
L 1@ 7.08ms
/
J |
D= sttt T
%
S00mv_ &Ch2_ 50.0V &M 20.0ms A Chi1 7 740mv
21Jun 2006
T+~ —120.000ps 14:02:33

CH1: Vout
CH2: Vin
Vout=1.2V 100% Load at Vin=48V

Startup time

Tek Run [ T 1 | Trig?
y : :
o
/ : : : : {chi-charras
J ol oot Y —-37.35ms
e s
2>
S00mv_ WChZ 50.0V  %MZ0.0ms A Chl 4 550mv

17 May 2007

W+~ —160.000us 17:19:10

CH1: Vout
CH2: Vin
Vout=1.5V 100% Load at Vin=48V

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 e Tel 201-432-0463 o Fax 201-432-9542 « www.belfuse.com

15



ISOLATED DC/DC CONVERTERS

24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011

Startup (continued)

Rise Time
Tek Run f i ] | Trig?
: ; T T S T 7
: ch1 Rise
: 11.85ms
TO00V W ) M20.0ms A Chl 7 1.12V
11 May 2007
D+~ 0.00000 s 14:18:22
Vout=1.8V 100% Load at Vin=48V
Rise Time
Tek Run f i ] | Trig?
: ; T T S T 7
. - ch1 Rise
/- : : 9.530ms
TO00V W M10.0ms A Chi 7 1.44V
31Jul 2007
D+~ 0.00000 s 14:59:30

Vout=2.5V 100% Load at Vin=48V

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Startup time

Tek Run f fo— ] | Trig?
: T T g la: 1.66v
Lo 1@ 16av
T S -] AL 40.4ms
I 1@ 9.04ms
Do e
b j : <
12 e -
2r
T.00V_%Ch2 50.0% %M20.0ms A Chl 7 1.06V
11 May 2007
T+~ —160.000ps 14:33:08
CH1: Vout
CH2: Vin
Vout=1.8V 100% Load at Vin=48V
Startup time
Tek Run f ¥ ] | Trig?
3 ; 5 T 7 ]
/ : : lch2-chirr+
f : .7 37.28ms
- . . 1 Low signal
amplitude
[ NUE U N R
P
Ch1_ 1.00 vV &#GF 5S0.0V &M10.0ms A Chl & 1.12V
31Jul 2007
-+~ 0.00000 s 15:47:50

CH1: Vout
CH2: Vin
Vout=2.5V 100% Load at Vin=48V
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011 Bel Power Inc., a subsidiary of Bel Fuse Inc.

Startup (continued)

Rise Time Startup time

Tk Run | 1 |Trig? TekpRun —_— T

=

=

A
. . . 1=
i A g ]
@

: 37.2ms
/ - : : 1@ 8 18ms
: : : n

Ch1 Rise - : i : :
9.719ms I A P O

",
(D _.._,._'_._.___.'J:. o
T I T S — N T TR T R R W TR BT 90V ch2 S00v aMi0.0nE A Chi 7 189V
24 Apr 2006 24 Apr 2006
v —20.0000ps| 09:45:09 T+~ —20.0000ps| 09:55:56
] CH1: Vout
Vout=3.3V 100% Load at Vin=48V CH2: Vin
Vout=3.3V 100% Load at Vin=48V
Rise Time Startup time
Tek Run L i ] | Trig? Tek Run [ i ] | Trig?
X ﬁ j X ﬁ 1Aa: 452V
) ) = as6v
b la: 37.6ms
: : ] ) : I @ 4.00ms
: 2
T Ch1 Rise : : , z :
/’-— : o] oso7ms : : ; [
o i I I
2.00V_ &) M10.0ms A Ch1 & 3.60V T OTY WChT S0 0V Shsoone A ChT T 305V
12 Apr 2006 12 Apr 2006
i+~ —120.000ps 09:07:43 -+~ 0.00000 s 09:28:30
_ CH1: Vout
Vout=5V 100% Load at Vin=48V CH2: Vin

Vout=5V 100% Load at Vin=48V
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ISOLATED DC/DC CONVERTERS

24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011 Bel Power Inc., a subsidiary of Bel Fuse Inc.

Startup (continued)

Rise Time
Tek Run f i ] | Trig?
: ; T T S T 7
. - - 4 chi Rise
/-" : : y 9.168ms
/ : : : P
S.00V W ) M10.0ms A Chl 7 9.00V
11 Sep 2006
T+~ —60.0000ps 11:33:20

Vout=12V 100% Load at Vin=48V

Startup time

Tek Run | ] | Trig?

ok &b

S.00V_HCh2 50.0V &M10.0ms A Chl & 6.40V

11
B+~ —60.0000ps 13:

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.

Sep 2006
125:54
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ISOLATED DC/DC CONVERTERS

24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011

SMT Package (SRSB-40Uxxx)

Bel Power Inc., a subsidiary of Bel Fuse Inc.

. :
E Sy
Kl Lo 0.100
d = ﬁ [2.54]
] é ‘ DDDDDDDD
L = éEED DE%DE? L
O£ %% = DE o O?\lr
=i UD &2 oG bBre@®al| 25
Al s =g 0= o S
S o[ JOE0
jjgt SImET BN
= ‘F 080 g E
O }
1,590 0126 %g I
[33.02] ] [3 907 °a
0.493
[12.53]
Max.
TUOP VIEW SIDE VIEW BOTTOM VIEW
UNIT: INCH L[mm]
3l o0
. EDDD
7 @ |:|:' RECOMMENDED PCB PAD LAYOUT
- Sh=
[
S Dﬁﬂgﬂ} 0.120 1.100 ‘
5 @ 0 Q [3.05] ‘ [27.94]
I:IDEIQ 777777
4 @D%%E 0o | M , Sj I
Usrn b O5CUSTDMER pes” | L L
s T ¢ > | g% o4&
8s O6 TOP VIEW “O, 8w &
in Connections RN R P j
Pin Function \ . |
1 Vin (+) B 2l
2 Remote On/Off S oW
3 Vin () E3i4g4j
4 Vout (-)
> Remote Sense () Recommended Surface Mount Pads
6 Trim Min, ©0.080" [2.03]
Z Remote Sense (+) Max. #0.092" [2.34]
8 Vout (+)
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011 Bel Power Inc., a subsidiary of Bel Fuse Inc.
Through Hole Package (ORSB-40Uxxx)
0.507 o
[12.89] Max. 8$
0.140 S o
™ T [3.96] 02
0.150 o
=17 [ (s8] 3
| S on
@ T aT
Z8 o es
L =
\ jﬁ
7:‘ *
1.300 o=
[33.02] oo
e
TR VIEW SIDE VIEW BOTTOM VIEW
UNIT: INCH Lmm]
8 .
/ : RECOMMENDED PCB PAD LAYOUT
6
0.120 ‘ 1.100 ‘
5 [3.05] [27.94]
4@ S o m—
L - = CUSTOMER PCB I
s T | g gi
BOTTOM VIEW 8w o ‘06 TOP VIEW 2o | 8r n
L I Eﬁ 07 oLy OLa
: : t = | oal PN
Pin Connections ‘ - ‘
Pin Function L ﬁ
1 Vin (+) tﬁ “ﬁ
2 Remote On/Off C= 2
3 Vin (-) 1.340
4 Vout (-) [34.04]
5 Remote Sense (-) HOLE SIZE: 1-3, 5=/ ©0.04/[1.19],
6 Trim 4,8 0.0/ [1./8]
7 Remote Sense (+) FAD SI/ZE: 1-3, 5=/ 9008[2.03]
8 Vout (+) 4,8 2010 [2.54]
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. (x.x +/-0.5mm) Xx.xxx +/-0.010 in. (x.xx +/-0.25mm).
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ISOLATED DC/DC CONVERTERS
24 Vdc/48 Vdc Input 1.2 Vdc - 12 Vdc / 18 A - 3.5 A Outputs, 1/16 Brick

Apr. 07, 2011

Revision History

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Date Revision Changes Detail Approval
1. Add input transient voltage in absolute maximum ratings.
2011-04-07 2. Add input over voltage lockout in input specifications. JZ Wang
3. Add startup waveform.

RoHS Compliance
Complies with the European Directive 2002/95/EC, calling for the elimination of lead and
other hazardous substances from electronic products.

2002/95/EC

©2011 Bel Fuse Inc. Specifications subject to change without notice. 040711
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