NON-ISOLATED DC/DC CONVERTERS
10.8Vvdc — 13.2 Vdc Input 1Vvdc - 5Vvdc / 10A Output

Jul. 09, 2012 Bel Power, Inc. , a subsidiary of Bel Fuse, Inc.
VRPB-10A series RoHS Compliant Rev.A
Features
e Non-Isolated ¢ Remote On/Off
e High Efficiency e OCP/SCP
e Fixed Frequency e Undervoltage lockout
e Low cost e Remote Sense

e Overtemperature Shutdown
e Class 2, Category 2, Non-Isolated DC/DC Converter (refer to IPC-9592A)

Description

The Bel VRPB-10AXXX is a part of the low cost non-isolated dc to dc converter Power Module series. The
modules use a SIP package for ease of layout and space savings. The output is closely regulated and the
efficiency is typically 94% at full load.

Part Selection

Max. : Model Model
Output Ma;b(\?vlétrpm Eﬁfsgﬁl Number Number
Current y Active High Active Low

Output Input
Voltage

Voltage

50V 10.8-13.2V 10A 50 W 94% VRPB-10A50S VRPB-10A50L
33V 10.8-13.2V 10A 33W 92% VRPB-10A33S VRPB-10A33L
25V 10.8-13.2V 10A 25W 90% VRPB-10A25S VRPB-10A25L
20V 10.8-13.2V 10A 20W 88% VRPB-10A20S VRPB-10A20L
18V 10.8-13.2V 10A 18 W 87% VRPB-10A18S VRPB-10A18L
15V 10.8-13.2V 10A 15w 86% VRPB-10A15S VRPB-10A15L
12V 10.8-13.2V 10A 12w 83% VRPB-10A12S VRPB-10A12L
10V 10.8-13.2V 10A 10w 82% VRPB-10A10S VRPB-10A10L

Notes: 1. Add “G” suffix at the end of the model nhumber listed above to indicate Tray Packaging. Change the
first letter of the model number from “V” to “0” for horizontal mount package.

2. Add “H” suffix at the end of the model number to indicate Tray packaging and RoHS compliant without

requiring exemption 7c-ll.

Part Number Explanation

PB -10
3 4

RI<
N[0

al>

XX
6

x

X
>

1---Vertical mount
2--- ROHS 6, change “R” to “7” means RoHS 5

3---Series name
4---Series code

5---Wide input range (10.8-13.2V)

6---Wide trim
7---Enable
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NON-ISOLATED DC/DC CONVERTERS
10.8Vvdc — 13.2 Vdc Input 1Vvdc - 5Vvdc / 10A Output

Jul. 09, 2012 Bel Power, Inc. , a subsidiary of Bel Fuse, Inc.

Absolute Maximum Ratings

Parameter Min Typ Max Units Notes
Input Voltage (continuous) -0.3 -
Output Enable Terminal Voltage -0.3 -
Ambient Temperature -40 -
Storage Temperature -40 -

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

Input Specifications (continued)

Parameter Min Typ Max Units Notes

Input Voltage 10.8 - 13.2v \%

Input Current - - 55 A

Input Current (No load) - - 80 mA

Remoted Off Input Current - 3 20 mA

Input Reflected Ripple Current - - 120 MAms

Ipnkp;ut Reflected Ripple Current(pk- ) ) 330 MApcpk

I’t Inrush Current Transient - 0.05 0.1 A’s

Turn-on Voltage Threshold - 9.7 - \%

Turn-off Voltage Threshold 8.0 9.3 10.0 \%

Note: Input reflected ripple current is tested with a 22uF tantalum input capacitor and simulated source
impedance of 800nH, 5Hz to 20MHz.

Output Specifications

Parameter Min Typ Max Unit Notes
Output Voltage Set Point
Vo =5.0V 4.900 5.0 5.100 i
Vo = 3.3V 3.247 3.3 3.353 Vin=12V, lout=full load,
Vo = 2.5V 2.460 25 2540 Ta=25°C. Total error band
Vo = 2.0V 1.968 20 2.032 \ +4.5% over all operating
Vo = 1.8V 1.771 1.8 1.829 conditions and temperatures
Vo = 1.5V 1.476 15 1.524 until end of life.
Vo =1.2V 1.181 1.2 1.219
Vo = 1.0V 0.984 1.0 1.016

Load Regulation

Vo = 5.0V -
Vo =3.3V -
Vo =25V -
Vo = 2.0V -
Vo =1.8V -
Vo =1.5V -
Vo =1.2V -
Vo =1.0V -

mv
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Output Specifications
Parameter Min Typ

Line Regulation
Vo = 5.0V - 2 4
Vo = 3.3V - 2 4
Vo = 2.5V - 2 4
Vo = 2.0V - 2 4 mv
Vo =1.8V - 2 4
Vo = 1.5V - 2 4
Vo =1.2V - 2 4
Vo = 1.0V - 2 4
Regulation Over Temperature
Vo = 5.0V - 16 20
Vo = 3.3V - 16 20
Vo = 2.5V - 16 20
Vo = 2.0V - 16 20 mv
Vo =1.8V - 16 20
Vo =1.5V - 16 20
Vo =1.2V - 16 20
Vo = 1.0V - 16 20
Total Output Voltage Regulation
Vo = 5.0V - 20 30
Vo = 3.3V - 20 30
Vo = 2.5V - 20 30
Vo = 2.0V - 20 30 mv
Vo =1.8V - 20 30
Vo = 1.5V - 20 30
Vo =1.2V - 20 30
Vo = 1.0V - 20 30
Output Ripple and Noise
Vo =5.0V - 50 75
Vo = 3.3V - 45 60
Vo =2.5V - 40 55
Vo = 2.0V - 30 45 MVpicpk
Vo =1.8V - 30 45
Vo =1.5V - 30 45
Vo =1.2V - 25 40
Vo=1.0v - 30 40 0-20MHz BW, 22uF tantalum
Output Ripple and Noise cap on output.
Vo =5.0V - 17 25
Vo = 3.3V - 14 22
Vo = 2.5V - 10 15
Vo = 2.0V - 9 15 MVrms
Vo =1.8V - 8 12
Vo = 1.5V - 6 10
Vo =1.2V - 6 10
Vo = 1.0V - 8 10
Output Current Range 0 - 10
Output DC Current Limit 13 - 22
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Output Specifications(continued)
Parameter Min Typ Max Unit Notes
Short Circuit Surge Transient
Vo = 5.0V - 0.8 15
Vo = 3.3V - 0.8 15
Vo = 2.5V - 0.8 15 )
Vo = 2.0V - 0.8 15 A’S
Vo =1.8V - 0.8 15
Vo =1.5V - 0.8 15
Vo =1.2V - 0.8 15
Vo = 1.0V - 0.8 15
Turn on Time - - 150 mS
Overshoot at Turn on - 0 3 %
Output Capacitance 0 - 3300 uF
Transient Response
DV 50% to 100% of Max Load - 200 250
Settling Time 50V - 50 80
DV 100% to 50% of Max Load ’ - 200 250
Settling Time - 50 80
DV 50% to 100% of Max Load - 160 200
Settling Time 33V - 50 80
DV 100% to 50% of Max Load ’ - 160 200
Settling Time - 50 80
DV 50% to 100% of Max Load - 180 220
Settling Time 25\ - 50 80
DV 100% to 50% of Max Load ’ - 180 220
Settling Time - 50 80
DV 50% to 100% of Max Load - 140 180
Settling Time 20V - 50 80
DV 100% to 50% of Max Load ’ - 140 180 . .
- - di/dt=0.5A/us, Vin=12Vdc,
Settling Time - >0 80| ta=25°C, and with a 22uF
DV 50% to lQO% pf Max Load - 140 180 Tantalum cap on output.
Settling Time 18V - 50 80
DV 100% to 50% of Max Load ’ - 140 180
Settling Time - 50 80
DV 50% to 100% of Max Load - 140 180
Settling Time 15V - 50 80
DV 100% to 50% of Max Load ’ - 140 180
Settling Time - 50 80
DV 50% to 100% of Max Load - 100 150
Settling Time 12V - 50 80
DV 100% to 50% of Max Load ’ - 100 150
Settling Time - 50 80
DV 50% to 100% of Max Load - 100 150
Settling Time 10V - 50 80
DV 100% to 50% of Max Load ’ - 100 150
Settling Time - 50 80

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

Parameter Min Typ Unit

Efficiency

Vo =5.0V 91 94 -

Vo =3.3V 89 92 -

Vo = 2.5V 87 90 - i

Vo = 2.0V 85 88 _ % Vin=12V, full load and Ta=25°C

Vo =1.8V 84 87 -

Vo = 1.5V 83 86 -

Vo =1.2V 80 83 -

Vo =1.0V 79 82 -
Switching Frequency 180 200 220 kHz
Overtemperature Shutdown - 130 - Deg. C
Remote Sense Compensation - - 10 %

Output Voltage Trim Range

Vo = 5.0V 90 - 110

Vo =3.3V 90 - 110

Vo = 2.5V 90 - 110

Vo = 2.0V 90 - 110 %

Vo =1.8V 90 - 110

Vo =1.5V 90 - 110

Vo =1.2V 90 - 110

Vo = 1.0V 95 - 110

Vout=3.3V,Vin=12.0V,lout=80%
MTBF 2,129,927 hours | |oad Ta=25°C. No forced air.
Dimensions
Inches (L x W x H) 2.0 x0.55 x0.387
Millimeters (L x W x H) 50.80 x 13.97 x 9.84

Weight - 10 - g

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

Control Specifications

Parameter Min Typ Max Notes
Remote On/Off
Signal Low (Unit Off) 0.3V - 0.4V VRPB-10AXXS; Active High; Remote On/Off
Signal High (Unit On) 2.8V - 13.2V | pin open, Uniton.
Signal Low (Unit On) -0.3V - 04V VRPB-10AXXL; Active Low; Remote On/Off
Signal High (Unit Off) 2.8V - 132V | pin open, Unit off.
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Output Trim Equations
VRPB-10A50x

Trim down test circuit 2
£ om0 /
< 0
Vout g 2o
Rtrimdown g w0
Module Trim Fi
0 S 120
g 90 =
GND — E
E %
. 0
— 45 455 46 465 47 475 48 485 49 49 5
Rtrim_down= (W —10) KOhrr Adjusted output voltage Vo,adj (V)
nom-\Vaqadj
Trim up test circuit B
2 0 |
Vout — g o
%‘ 210 \
£
Module Trim & i:g \
%Rtnnup £ w
GND 2 w
é 60
- 6 - 30
Rtrim_up=(——-——————10Kohrr o T
Vaadj—Vnom 5 505 51 515 52 525 53 535 54 545 55

Adjusted output voltage Vo,adj(V)

Notes: 1. Vhom=5.0V 2. Vo,ad] is the desired output voltage

VRPB-10A33x

Trim down test circuit 200
E 270 /
Vout g w0 7
. g 20
' Rtrimdown £ 10
Module Trim £ 150
3 120
GND —— g ©
£ w —
£ s
0
P 297 3 304 307 31 313 317 32 323 327 33
Rtrim down= (w _15)K0hm Adjusted output voltage Vo,adj (V)
- Vnom-\Vagadj
Trim up test circuit ]
gl
S 240
Vout —— ?—I 210 \
£ 1m0
. &
Moduk Trim g sy
%Rtrimup RN
29
GND é ©
Foa m—
: 6 33 333 837 34 343 546 35 3.;;.56 36 363
Rtrl m—up= (VQadJ— Vnom_ 13K0hn Adjusted output voltage Vo,adj(V)

Notes: 1. Vhom=3.3V 2. Vo,ad] is the desired output voltage
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Output Trim Equations
VRPB-10A25x

Trim down test circuit a0 7
§ 270 /
X
Vou o
%Rtrimdomm £ 1o /
Module Trim g 150
T 120
GND —— g
E ]
R |
Rtrim down= (7— E(“qadJ_O'S)_zo)Kohn- %25 227 23 233 235 238 24 242 245 248 25
- Vnom- VQ adJ Adjusted output voltage Vo,adj (V)

Trim up test circuit

300
270 k\
240

210
180 \\
150 \

120
90

Vout ——

Moduk Trim
% Rtrimup
GND

. 6
Rtrim up=(————— —20Kohn ¥ 1 ]
Vaadj—Vnom 05 252 255 258 26 263 265 267 27 273 275

Adjusted output voltage Vo,adj(V)

60

Trim resistor value,Rtrim_up (Kohm)

Notes: 1. Vnhom=2.5V 2. Vo,ad]is the desired output voltage

VRPB-10A20x
Trim down test circuit

300
',__f 270 /
< 20
Vout _ ™ /
Rtrimdown £ 1m0 /
Module Trim Z 150
T 120
GND —— g
£ 60
£ LT
= 30 R ——
0
i 18 182 184 18 188 19 192 194 19 198 2
R:rim dOWn= (464\/Qadj 08) _154) Kohn Adjusted output voltage Vo,adj (V)
- Vnom-Vaadj
Trim up test circuit o
§ 240 i\
Vout —— § 210
£ 10
Moduke Trim g \
%Rtrimup E 1;2 \
GND g .
) ey
Rtrim_up=( 372 —154)Kohn 02 202 204 206 208 21 212 z.;miz;;.z
—_ p_ andj—Vnom Adjusted output voltage Vo,adj(V)

Notes: 1. Vhom=2.0V 2. Vo,ad] is the desired output voltage
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Output Trim Equations
VRPB-10A18x

300
Trim down test circuit E m /
E‘:/ 240
2
Vout s n0 /
. E 180
%Rtrlmdown g 150 /
Module Trim 2 120 /
g 9
GND—— .
= a0 ——
I
4. ad_08 162 164 1.66 1..67 169 171 173 1-.75 176 178 18
Rrim_down:( \6/‘(\/0 \; d) —16.9)K0hn Adjusted output voltage Vo,adj (V)
non-\Vvaadj
Trim up test circuit T
a 270 \
S 240
Vout —— ? 210 \
£ 1m0
Moduke Trim E 150 \\
%Rtrimtp 5
GND [
E 60 ~—
: 372 i L ||
Rtrim up=————-169)Kohn 18 18 184 18 187 189 191 193 194 19 198
VQadj— Vnom Adjusted output voltage Vo,adj(V)
Notes: 1. Vnhom=1.8 V 2. Vo,ad] is the desired output voltage
VRPB-10A15x
Trim down test circuit
300 )
g 270 |
Vout < 20
%Rtrimdown 5, 20 /
Module Trim £ /
© 150 /
€ 120
GND — 5 o
s 3 E———
erm_dOWn=(46«VQadj_O§) _133)K0hn 01A’35—137 1.38 A;A dl.41 1A43; 1.:4 ;AE 147 149 15
Vnom—VQadj ljusted output voltage Vo,adj (V)
Trim up test circuit 0
a 270
Vout|—— g o
5 20 \
E 180
Module Trim £ % \
%R’[I’in‘lp o \
GND g o
E 60
= —
. 372 o ]
Rtrim up=(——————— —133Kohn 0
Voadj—Vnom 15 151 153 154 156 158 159 161 162 164 165

Adjusted output voltage Vo,adj(V)

Notes: 1. Vhom=1.5V 2. Vo,ad] is the desired output voltage
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Output Trim Equations
VRPB-10A12x

Trim down test circuit _ 300 [
% 270 }
< 20 f
Vout 3 2w I
%Rtrimdown .5' 180 f
Module Trim g 0 /
§ 120
g 90 //
GND —— g 6
'§ 30 E—
. 1-8ZV qadj—0.8) o8 100 11 1.?15—15715 116 118 119 12
erm_d own= (m _31© KOhn Adjusted output voltage Vo,adj (V)
Trim up test circuit 0
2 20 l
Vout —— g o
E‘I 210 \
E
Moduk Trim g
%Rtnmtp S 2
GND 2 o
E 60
. 146 F S~
Rtrim up=(—————3.16Kohn . R s s |
VQadj—Vnom 12 1201 122 124 125 126 127 128 13 131 132

Adjusted output voltage Vo,adj(V)

Notes: 1. Vhom=1.2V 2. Vo,ad] is the desired output voltage

VRPB-10A10x

Trim down test circuit 00
g 270 J}
< 20
Vout 2 20 ;
. |
%Rtrlmdown £ 10 |
o [i4
Module Trim g 150 )
? 120 /
§ 90
GND — £ e
E 30 I —
0
: 0.95 0.955 0.96 0.965 097 0.975 098 0985 099 0.995 1
Rrim down= (1 BzVoadj_os) _0909 Kohn Adjusted output voltage Vo,adj (V)
- Vnom-VQqadj
Trim up test circuit o
z 21 \
g 240 \
Vout —— 5 210 |
'g 180
Module Trim g
%RtrimLp E 1;2
GND c 6
- 30 B
Ritri - 146 0.909Koh O 101 102 103 104 105 106 107 108 108 11
rlnlup_(voa dj—Vnom_ - 9 onn Adjusted output voltage Vo,adj(V)

Notes: 1. Vnhom=1.0 V 2. Vo,adjis the desired output voltage
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Efficiency Data

Module 5.0V
96.0%
94.0% m# e
>
4 92.0% =07 ——10.8V
w S0.0% = ——120V
(@)
T 88.0% 13.2v
& 86.0%
84.0%
82.0%
10 20 30 40 50 60 70 80 9.0 100
OUTPUT CURRENT
Module 2.5V
94.0%
92.0% g—t—A—p —+—10.8V
S 90.0% //',7‘/ ‘\7 1oy
& 88.0% v/ 132V
O 86.0% :
i 84.0%
“ 82.0%
80.0%
1 2 3 4 5 6 7 8 9 10
OUTPUT CURRENT
Module 1.8V
94.0%
> 89.0% e &
z /// —=—12.0V
& 84.0%
o 132V
it
i 79.0%
74.0%
1 2 3 4 5 6 7 8 9 10
OUTPUT CURRENT

Module 3.3V
96.0%
0% m
o 92.0% —— 108V
g 00 — —a— 120V
2 88.0% [—w 13.2V
& 86.0% —
84.0%
82.0%
10 20 30 40 50 60 7.0 80 9.0 10.0
OUTPUT CURRENT
Module 2.0V
94.0% ‘
. e00% m+lo.av
g / e 120V
w 13.2V
5 84.0%
w
w
ui 79.0%
74.0%
10 20 30 40 50 60 70 80 9.0 100
OUTPUT CURRENT
Module 1.5V
95.0%
90.0% ‘
5 o~ 10.8V
= 85.0% -
u —=— 120V
T 80.0% 13.2v
i
75.0%
70.0%

1 2 3 4 5 6 7 8 9 10
OUTPUT CURRENT
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Efficiency Data

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

Module 1.2V Module 1.0V
91.0% ‘ 89.0% ‘
86.0% — 84.0% ————a
> T ~~—n_ | 108V >
2 BLo% = - 120V 2 79.0% —~-108v
w 7 . w 7 —=—12.0V
9 7600 | 13.2V 2 74.0% 13'2\/
G 7,006 | W 69,06 ‘ :
66.0% 64.0% ‘
1 2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
OUTPUT CURRENT OUTPUT CURRENT
Thermal Derating Curves
DERATING CURVE 100LFM
72°C
10
< 8 8A
3 _
3
C 6
C
S _
VI NATURAL
5 CONVECTION
a
52+
= —
0 \ \ \ \ \ \ \ \
0°C 10°C 20°C 30°C 40°C 50°C 60°C 70°C 80°C85°C
AMBIENT TEMPERATURE, Ta(°Cd
Output Current vs, Local Ambient
Temperature and Air Velocity
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Ripple and Noise Waveforms

Tek Stop [ —i—— ]
e 3 “TA: 1.20mV
1@ -23.2my
......... A 5.12us
1@: 3.32us
Ch1 Pk—Pk
52.0mvy

ANVAN
\/ v e

20.0mV 5 ' M 2.00us] A Ch1 7 12.4mV|
13 Sep 2002
i+~ 0.00000 s 16:49:48

Note: Output ripple and noise at 12Vdc input, 5V output, full load with an external 22uF tantalum capacitor and
Ta=25°C.

Transient Response Waveforms

Test Condition 1:
di/dt=0.5A/uS and external load capacitance Co=22uF (Tantalum capacitor)

Tek Stop e — Tek stop  ——| —
Ch1 Min Ch1 Min
—186mv —-52.0mv
@A To0mv e ~TM40.0MS] A Chi 7-54.0mY, 100my v N 30.0u5] A ChT 7 75.0m
13 Sep 2002 13 Sep 2002
W+ —17.6000us 16:55:13 -~ 6.40000us 16:55:32
50% to 100% load transient at 12V input/5V 100% to 50% load transient at 12V input and Ta=25°C

output and Ta=25°C
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Transient Response Waveforms(continued)
Test Condition 2:
di/dt=0.5A/uS, external load capacitance Co=470uF(Aluminum capacitor)

sto s |
Telstop [ — Telestop, A
i : : : Ch1 Max
CI?;ZMIG 4 raemv
- m
: ! chi Pk—Pk
Ch210§kfka 196my
m ; : :
L — . i L — . T00mv oy “Ma0.0s] A Chl 7 106m
100mY W& M40.0ps] A Chl 7-54.0m = T i3sep 2002
o 17.5000ps 12_353943002 1+~ 7.20000ps 16:53:52

3 50% to 100% load transient at 12V input/5V
output and Ta=25°C

100% to 50% load transient at 12V input/5V
output and Ta=25°C

Test Condition 3:
di/dt=0.5A/uS, external load capacitance Co=2000uF(OS-CON capacitor)

Tek Stop  —| —— |

Ch1 Pk—Pk
162mv
Chi High
28.0mv
Ch1 Low
Z32.0mv

T00mY iy M 200ps] A Chil 7—44.0m
30 Sep 2002
T 450.000s 11:24:44

5 50% load transient at 12V input/5V output and Ta=25°C
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Mechanical Outline

0.55 [13.97]

==
==
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=
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0oooo
OO o
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o
oo

DD
e [O0-H000=
=e[ DD%:‘

—lo
—le
—le
—lo
—le

—e

—le

- 0.387 [9.84]

. - 0.224 [5.70]

= ' ' 0.063 [1.60]

s goolh M4
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Pin Connections

Pin Function
{ = 1 +Vout
D :[ ] 2 +Vout
3 Opt. Remote Sense(+)
:( L] 4 +Vout
W © 5 Ground
6 Ground
2345 67891011 7 +Vin
R 8 +Vin
RECOMMENDED PAD LAYOUT é g 9 Not used
o A 10 Trim
g 11

2.04 [51.82] b Remote On/Off
@)
W 1.00 [25.40]

CUSTOMER PCB
QO

©
TS s TOP VIEW

0.10 [2.54]

s
*F

HOLE SIZE: $0.043+0.003 [1.08+0.08]
PAD SIZE: W 0.063£0.002 [1.63+0. 05]
L 0.10£0.004 [2.54£0.10] BOTH SIDE

Note: This module is recommended and compatible with Pb-Free Wave Soldering and must be soldered
using a peak solder temperature of no more than 260 °C for less than 5 seconds.

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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10.8vdc — 13.2 Vdc Input

NON-ISOLATED DC/DC CONVERTERS
1Vdc - 5Vdc / 10A Output
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Revision History

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

Date Revision

Changes Detail Approval

2012-07-09 PA

First release

HL

RoHS Compliance

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

oHS

2002/95/EC

©2012 Bel Fuse Inc. Specifications subject to change without notice. 070912

CORPORATE

Bel Fuse Inc.

206 Van Vorst Street
Jersey City, NJ 07302
Tel 201-432-0463
Fax 201-432-9542
www.belfuse.com

Downloaded from AFFOW.com.

FAR EAST

Bel Fuse Ltd.

8F/ 8 Luk Hop Street
San Po Kong
Kowloon, Hong Kong
Tel 852-2328-5515
Fax 852-2352-3706
www.belfuse.com

EUROPE

Bel Fuse Europe Ltd.

Preston Technology Management Centre
Marsh Lane, Suite G7, Preston
Lancashire, PR1 8UD, U.K.

Tel 44-1772-556601

Fax 44-1772-888366

www.belfuse.com



http://www.arrow.com

