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NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

VRPB-10B Series RoHS Compliant

¢ Nonisolated

POWER PRODUCTS

BPOG6VRPB-10B

e Industry standard footprint

e Fixed frequency

«  High efficiency means less power dissipation
*  Excellent thermal performance

e Optimized for cost

*  Remote on/off

* Remote sense

e Undervoltage lockout (UVLO)

e Over current and short circuit protection
e Industrial temperature range

Description

The Bel VRPB-10B modules are a series of non-isolated, step down DC/DC power converters that operate from a nominal 5V
source. These converters are available in a range of output voltages from 0.9V to 3.3V. They are packaged in a compact, SIP
package rated at 10A. Standard features include remote on/off, over current and short circuit protection, output voltage adjust
and industrial temperature range (-40° to +85° C). The) outputis.clasely regulated and the efficiency is typically 95.5% @ 3.3V
output at full load. These products may be used almost anywhere low voltage silicon is employed and a 5V source is available.
Typical applications include file servers, routers, line cards and other computing and communications equipment.

Applications

e Distributed power architectures
¢ Data networking equipment

e Telecommunications

e« Computers and peripherals

Part Number Selection

3.3V 5V 10A 33W 95.5% VRPB-10B33L VRPB-10B33S
2.5V 5V 10A 25W 94% VRPB-10B25L VRPB-10B25S
1.8V 5V 10A 18w 92% VRPB-10B18L VRPB-10B18S
1.5v 5V 10A 15w 91% VRPB-10B15L VRPB-10B15S
1.2v 5V 10A 12w 90% VRPB-10B12L VRPB-10B12S
0.9V 5V 10A oW 87% VRPB-10B09L VRPB-10B09S
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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 5V Input / 0.9V — 3.3V Output / 10A

BPO6VRPB-10B

Absolute Maximum Ratings

Continuous Input Voltage Vin -0.3 6 \
Output Enable Terminal Voltage Vouten -0.3 6 \
Ambient Temperature Tamb -40 85 °C
Storage Temperature Tstor -55 105 °C

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

Input Specifications

Operating Input Voltage All Vin 4.5 5 55 \%
Input Current lin A
3.3V 8.7
2.5V 6.7
1.8V 4.9
1.5V 4.2
1.2v 3.4
0.9v 2.6
No Load Input Current mA
3.3V 85 120
2.5V 130 180
1.8V 130 180
1.5v 140 180
1.2v 100 140
0.9V 140 180
Remote Off Input Current mA
3.3V 5 10
2.5V 5 10
1.8V 8 10
1.5V 4 10
1.2v 4 10
0.9v 4 10
Input Reflected Ripple Current* mArms
3.3V 35 50
2.5V 40 50
1.8V 30 50
1.5V 30 50
1.2v 30 50
0.9V 20 50
Input Reflected Ripple Current * mApk
3.3V 120 180
2.5V 120 180
1.8V 100 180
1.5V 90 180
1.2v 90 180
0.9v 70 180
12t Inrush Current Transient AZs
3.3V 0.0093
2.5V 0.0089
1.8V 0.0050
1.5V 0.0022
1.2v 0.0015 Note:
o9V 0.0018 Input capacitance two 270uF/16V,
Turn On Voltage Threshold Al 4.25 v ESR =0.018 Q max at 100kHz @ 25°C.
o Off Voliage Threshold Al - » 1. With simulated source impedance of
i 500nH, 5Hz to 20MHz.
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NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

Output Specifications

Parameter Module Symbol Min Typical Max Units
Output Voltage Set Point * Vout \
3.3V 3.234 3.3 3.366
2.5V 2.450 25 2.550
1.8V 1.764 1.8 1.836
1.5V 1.470 15 1.530
1.2v 1.176 1.2 1.224
0.9v 0.882 0.9 0.918
Load Regulation mV
3.3V 8 16.5
2.5V 6 12.5
1.8V 5 9.0
1.5V 4 7.5
1.2v 4 7.5
0.9v 4 75
Line Regulation mV
3.3V 5 10
2.5V 4 75
1.8V 3 55
1.5V 3 4.5
1.2v 3 4.5
0.9v 3 45
Regulation Over Temperature mV
3.3V 30 40
2.5V 40 50
1.8v 30 40
1.5V 20 30
1.2v 15 25
0.9v 10 20
Total Output Voltage Regulation mvV
3.3V 43 66.5
2.5V 50 70
1.8V 38 545
1.5V 27 42
1.2v 22 37
0.9v 17 32
Output Ripple and Noise 2 mVpk
3.3V 30 45
2.5V 35 50
1.8v 30 45
1.5V 30 45
1.2v 25 35
0.9v 20 30
Output Ripple and Noise 2 mVrms
3.3V 10 15
2.5V 10 15
1.8V 10 15
1.5V 10 15
1.2v 6 10
0.9v 5 10
Output Current Range All lout 0 10 A
Output DC Current Limit All loutlim 13 25 A
Short Circuit Surge loutsurge A’s
3.3V 0.194
2.5V 0.215
1.8v 0.193
1.5V 0.170
1.2v 0.160
0.9v 0.197
Turn on Time All Ton 6 10 ms
Overshoot at Turn On All 0 3 %
Output Capacitance All Cout 0 5600 HF

POWER PRODUCTS

BPO6VRPB-10B

Note: All specifications are typical at nominal input, full load at 25° C unless otherwise stated.
1.Vin = 5V, lout = full load, Ta = 25° C.

2.0 - 20MHz, 1uF ceramic cap on output.
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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 5V Input / 0.9V — 3.3V Output / 10A

BPO6VRPB-10B

Output Specifications

AV 50% to 100% of Max Load 120 160 mV

Settling Time Ts 30 60 us
3.3V

AV 100% to 50% of Max Load 130 160 mv

Settling Time Ts 30 60 us

AV 50% to 100% of Max Load 80 120 mV

Settling Time Ts 30 60 ps
2.5V

AV 100% to 50% of Max Load 90 120 mvV

Settling Time Ts 30 60 us

AV 50% to 100% of Max Load 90 120 mvV

Settling Time Ts 30 60 us
1.8V

AV 100% to 50% of Max Load 90 120 mV

Settling Time Ts 30 60 us

AV 50% to 100% of Max Load 90 120 mv

Settling Time Ts 30 60 ps
1.5V

AV 100% to 50% of Max Load 90 120 mvV

Settling Time Ts 30 60 ps

AV 50% to 100% of Max Load 80 110 mV

Settling Time Ts 30 60 us
1.2v

AV 100% to 50% of Max Load 80 110 mV

Settling Time Ts 30 60 us

AV 50% to 100% of Max Load 80 100 mvV

Settling Time Ts 30 60 us
0.9v

AV 100% to 50% of Max Load 80 100 mV

Settling Time Ts 30 60 ps

Note: All specifications are typical at nominal input, full load at 25° C unless otherwise stated.
3. di/dt = 0.5A/1uS, Ta = 25° C without external load capacitance.
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NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

General Specifications

POWER PRODUCTS

Efficiency* n %

3.3V 92.5 95.5

2.5V 91 94

1.8V 89 92

1.5V 88 91

1.2v 87 90

0.9V 84 87
Switching Frequency All Fsw 250 300 340 kHz
Output Voltage Trim Range? All 90 110 %
Remote Sense Compensation 10 %
Weight All 9.2 g

1. Vin=5V, full load and Ta=25° C.
2. See graphs on pages 12 - 17.

Control Specifications

Remote On/Off 2 All Vouten \%

Signal Low (Unit Off) -0.3 0.8 \%
VRPB-10BxxS

Signal High (Unit On) 2.5 55 \%

Signal Low (Unit On) -0.3 0.8 \%
VRPB-10BxxL

Signal High (Unit Off) 25 5.5 \%

3. With remote on/off pin 11 open, the module is on.

Note: On/off pin designed to work with an open collector/drain switch.

©2006 Bel Fuse Inc.
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POWER PRODUCTS

BPO6VRPB-10B

Efficiency Data

NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

Module 3.3V
100%
95% A
>
8 4
5 90%
iy
85%
80%
1 2 3 4 5 6 7 10
Output Current
—+— 4.5V —8—5V ——55V
Module 2.5V
100%
95% o
5 o0 A
S <
2 85% /?
o 80%
75%
70% 1 ‘
1 2 3 4 5 6 7 10
Output Current
——4.5V —8—5V ——5,5V
Module 1.8V
95% T —
90% /r’f
3 85% A
c
S 80% Val
W 75%
70%
65% * 1 1 i
1 2 3 4 5 6 7 10
Output Current
—— 4.5V —8—5V ——5.5V
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NON-ISOLATED DC/DC CONVERTERS

5V Input / 0.9V — 3.3V Output / 10A

Efficiency Data

e

POWER PRODUCTS

BPO6VRPB-10B

Module 1.5V

95%

—
i

90% ’7%%
85%

Efficiency

70%

65%

60% i

1 2 3 4 5 6 7 8 9 10
Output Current
——4.5V —@—5V —4—55V
Module 1.2V
95% - T
90% y ——
> 85%
S o LI A
(< Y /
£ 75% 7
M 70% -//
65%
60% 1
1 2 3 4 5 6 7 8 9 10
Output Current
——4.5V —8—5V —4—55V
Module 0.9V
90% o j__-j———i—;‘=.=‘
85%
. 80% /'j".,/“""
RV
S 70% ¢ VA
= 65% /
60% v/
55% | /
50% -+
1 2 3 4 5 6 7 8 9 10
Output Current
——4.5V —8—5V —4—55V
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POWER PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

BPO6VRPB-10B
Ripple and Noise

1uF ceramic cap added at the output.

Rk Stop
T

Ch1 Pk=PK
30.4mv

Ch1 RMS
9.60mv

m 1i0.0m\;'\aﬂ : . Mé.tilnugl ‘A Ch; i it).t!l)\)
13 Dec 2002
B+~ 0.00000 s 15:06:15
Ripple and noise at full load and 5Vdc input,
3.3Vdc output and Ta=25° C

] Ch1pk-pk
q  23.8mv

chi RMS
6.69my

_ i L i i L i H i
m 10.0mVAY M2.00us| A_Chl S 0.00V
B+~ 0.00000s |

Ripple and noise at full load and 5Vdc input,
1.8Vdc output and Ta=25° C

13 Dec_2002
15:26:23

Tk Stop e——| e———
T T T T : T T
: : ] :
Chl Pk-PK
19.4my
chl RMS
5.03mv
i i
BN 0 omvay M2.00us| A_Chl J_ 0.00V
13 Dec 2002
B+ 0.00000s | 15:43:04

Ripple and noise at full load and 5Vdc input,
1.2Vdc output and Ta=25° C

©2006 Bel Fuse Inc.  Specifications subject to change without notice. 02.06

10.0myA/! 142.00 A_Chl S 0.00V
13 Dec 2002
v 0.00000s 15:15:53

Ripple and noise at full load and 5Vdc input,
2.5Vdc output and Ta=25° C

Ch1 Pk=PK
28.0mvV
Ch1 RMS
8.67mvV
TR i
10.0mVARY M2.00ps) A Chl S 0.00V
13 Dec 2002
B+~ 0.00000 s 15:32:08

Ripple and noise at full load and 5Vdc input,
1.5Vdc output and Ta=25° C

Tk Stop ) e— |
—r ==
AR -
Ch1 PK-PK
15.3mv
Ch1 RMS
3.96mv
B Toomvay M2.00u8 A Nl 1.00mV
12 Dec 2002
v 0.000005 15:45:20

Ripple and noise at full load and 5Vdc input,
0.9Vdc output and Ta=25° C
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5V Input / 0.9V — 3.3V Output / 10A

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS

Transient Response

BPO6VRPB-10B

Transient response: di/dt = 0.5A/uS, no external load capacitance

Tek Stop —— — |
X T T T T 5 ' i T T A 118mv
: : : . : - : 1@ —119mv

! i‘] ' ! ' T Al 126myY
. : . @ 126my

o | AT

[ T

M.20.0u3] A_Chl /_50.0mV

WZO0US A CHT T -40.0mV
13 Dec 2002
B+~ —20.0000ns 15:04:48
Vout=3.3V

50% to 100% load transients at 5V input and Ta=25° C

: 80.omv
®: -80.0mV

s'o.nmv'mg =

MZD:DH IA C|1‘l| f—qls.omv
13 Dec 2002
@+~ 3.98000ps | 15:20:21
Vout=2.5V

50% to 100% load transients at 5V input and Ta=25° C

ol

. 80.0mv
@: —80.0mV

13 Dec 2002
B+ 19.5800us | 15:032:13
Vout=3.3V

100% to 50% load transients at 5V input and Ta=25° C

T ﬁ H T H T A: 90.0mV
d : N @: 90.0mv

L T

MZD:DQ IA ﬂ1; I SIO.OMV
12 Dec 2002
& 19.5800us 15:19:10
Vout=2.5V

100% to 50% load transients at 5V input and Ta=25° C

H ii H ! H ! A 85.0mV
. . : . ; . @: 85.0mV

| T WZD0UT A Chi T-a0.0mV
13 Dec 2002
&+ 2.58000u5 182814
Vout=1.8V

50% to 100% load transients at 5V input and Ta=25° C

L R
| T M20.0us] A Chi 7 50.0mV
13 Dec 2002
@~ 19.5800ps 15:27:085
Vout=1.8V

100% to 50% load transients at 5V input and Ta=25° C
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NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS 5V Input / 0.9V — 3.3V Output / 10A

BPO6VRPB-10B

Transient Response

Transient response: di/dt = 0.5A/uS, no external load capacitance

A: B5.0mv
@ —85.0mv

. &5.0my
;. &S.0mv

i
S0.0mvAN

M20.008] A_ChI /-49.0mV | TR MI0.0UE A CHT T 50.0mV
12 Dec_2002 13 Dec 2002
&~ 2.08000ps | 15:36:23 &~ 19.5800ps 15:35:23
Vout=1.5V Vout=1.5V

50% to 100% load transients at 5V input and Ta=25° C 100% to 50% load transients at 5V input and Ta=25° C

: 78.0mv

T T T T T T .
! T i T ' ! A: 75.0mV . 78.0mv

@ ~75.0mV

e
SN S0 omvay

M'E%.um\ﬁw' :

20 0ue A T T romY M20.0us] A_Ch1 S 50.0m¥ 13 Dec 2002
B+ 2.68000us M 8-~ 19.5800us | 15::41:12
Vout=1.2V Vout=1.2V

50% to 100% load transients at 5V input and Ta=25° C 100% to 50% load transients at 5V input and Ta=25° C

H H o H T H T A 78.0mv

. 7r.omv
@: —73.0mV

: 77.0mV

B Soonvay M 200 A ChT T-30.0mv B S0 omvay M20.0u5 A_Ch1 7 50.0mv 2o 2002
13 Dec 2002 ec
&+~ 3.98000u5 i5:48:27 &~ 19.5800us 15:47:50
Vout=0.9V Vout=0.9V

50% to 100% load transients at 5V input and Ta=25° C 100% to 50% load transients at 5V input and Ta=25° C
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NON-ISOLATED DC/DC CONVERTERS e
5V Input / 0.9V — 3.3V Output / 10A POWER PRODUCTS

BPO6VRPB-10B

Thermal Considerations

VRPB-10B
100LFM

DERATING CURVE %%%HQQ
— 10
< \§
T a4
o |
5 5 4
o
. NATURAL
2 CONVECTION
E
O —

0 \ \ \ \ \ \ \ \

0UC 10°C 20°C 30°C 40°C 5O'C B0°C 70°C 8BU'CEE'C
AMBIENT TEMPERATURE, Ta('C)

Output Current vs. Local Ambient
Temperature and Air Velocity

Output Voltage Set-Point Adjustment

Trim Down Circuit

Vout

Sense
Module % Rtrim Down
Trim

Gnd

Trim Up Circuit

Vout

Sense

Module Trim
Rtrim Up
Gnd
W DathheeMU.cnm

©2006 Bel Fuse Inc. Specifications subject to change without notice. 02.06

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 « Fax 201-432-9542 « www.belfuse.com
page 11



www.DataSheet4U.com

POWER PRODUCTS

BPO6VRPB-10B

NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

Output Voltage Set-Point Adjustment

VRPB-10B33S Trim Resistor Calculation

©2006 Bel Fuse Inc.

Vo_nom = 3.302 Unit:Volt
7.5(Vo_adj - 0.8

Rtrim_down(Vo_adj) =
~down(Vo_adj) Vo_nom - Vo_adj

6
Rtrim_up(Vo_adj) = ————  -4.99
Vo_adj - Vo_nom

~4.99 Unit:Kohm

Unit:Kohm

V7P B-10B33S Rtrim_down Curve

1240.7

941.53
Rtrim_down(VVo_adj)

642.36 /
343.19 /
_'_'_,_o—'_'—_r’/
44.02
297 3.03 3.1 3.16 3.23 3.29
Vo_adj
V7P B-10B33S Rtrim_up Curve

605.38

457.36
Rtrim_up(Vo_adj) \

309.34

161.33 \

1331
3.31 3.37 3.44 35
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NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

Output Voltage Set-Point Adjustment

VRPB-10B25S Trim Resistor Calculation

POWER PRODUCTS

BPO6VRPB-10B

Vo_nom=2.503 Unit:Volt

2.37(Vo_adj - 0.9

Rtrim_down(Vo_adj) =
~down(Vo_adj) Vo_nom - Vo_adj

-4.99

1.896
Rtrim_up(Vo_adj) = —9 - 4.99
Vo_adj - Vo_nom

Unit: Kohm

Unit: Kohm

V7P B-10B25S Rtrim_down Curve

242.01

183.65
Rtrim_down (VVo_adj)

Vo_adj

125.3 /
66.94 //
8.59 ]
225 2.3 2.35 2.39 244 2.49
Vo_adj
V7P B-10B25S Rtrim_up Curve
216.91
163.36
Rtrim_up(Vo_adj)
109.8
56.25 \
\‘E‘EE
2.69
2.51 2.56 2.61 2.65 2.7 2.75

wiw.DataSheetdU.com
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POWER PRODUCTS

BPO6VRPB-10B

NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

Output Voltage Set-Point Adjustment

VRPB-10B18S Trim Resistor Calculation

©2006 Bel Fuse Inc.

Vo_nom=1.802 Unit:Volt

2.37(Vo_adj - 0.9
Vo_nom - Vo_adj

Rtrim_down(Vo_adj) = -4.99 Unit:Kohm

Rtrim_up(Vo_adj) = & -4.99 Unit:Kohm
Vo_adj - Vo_nom

V7P B-10B18S Rtrim_down Curve

182.97

147.51

112.05
Rtrim_down (VVo_adj)

76.59 /

4112 /

5.66 "
162 1.65 1.69 1.72 1.76 1.79
Vo_adj
V7P B-10B18S Rtrim_up Curve
198.92 \
150.61
Rtrim_up(Vo_adj) \
102.31 \
54 \\
\E_‘E‘_
5.69
1.81 1.84 1.88 1.91 1.95 1.98
Vo_adj
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NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A POWER PRODUCTS

BPO6VRPB-10B

Output Voltage Set-Point Adjustment
VRPB-10B15S Trim Resistor Calculation

Vo_nom=1.502 Unit:Volt

2.37(Vo_adj - 0.9

Rtrim_down(Vo_adj) =
—down(Vo_ad)) Vo_nom - Vo_adj

~4.99 Unit: Kohm

1. .
Rtrim_up(Vo_adj) = ¢ -4.99 Unit:Kohm
Vo_adj - Vo_nom

V7P B-10B15S Rtrim_down Curve

131.21
105.69 /
80.16
Rtrim_down (VVo_adj) /
54.64

29.11 //

- —__F_'___‘_'__,_,_,_,..../
7135 1.38 1.41 1.43 1.46 1.49
Vo_adj
V7P B-10B15S Rtrim_up Curve
232.2
187.32
142.45
Rtrim_up(Vo_adj)
97.57
52.7 \\
151 1.54 1.57 1.59 1.62 1.65
Vo_adj
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POWER PRODUCTS 5V

BPO6VRPB-10B

NON-ISOLATED DC/DC CONVERTERS

Input / 0.9V — 3.3V Output / 10A

Output Voltage Set-Point Adjustment

V7RB-10B12S Trim Resistor Calculation

©2006 Bel Fuse Inc.

Vo_nom=1.203 Unit:Volt

Rtrim_down(Vo_adj) =

Rtrim_ug(Vo_adj) = 1.992

2.49(Vo_adj - 0.8
Vo_nom - Vo_adj

Vo_adj - Vo_nom

_237 Unit:Kohm

-2.37 Unit:Kohm

V7P B-10B12S Rtrim_down Curve

72.8

45
Rtrim_down (Vo_adj)

31.1 /
17.2 //
-—'_'_'_'_'_'__'_,.’-'//
3.3
1.08 11 112 1.15 1.17 1.19

Vo_adj

V7P B-10B12S Rtrim_up Curve

226.06 \

1732
Rtrim_up(Vo_adj) \

120.35
675
14.64 i
Y01 1.23 1.25 128 13 132
Vo_adj
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NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A POWER PRODUCTS

BPO6VRPB-10B

Output Voltage Set-Point Adjustment
VRPB-10B09S Trim Resistor Calculation

Vo_nom=0.903 Unit:Volt
1.05(Vo_adj - 0.9
Vo_nom - Vo_adj

Rtrim_down(Vo_adj) = -0.01 Unit:Kohm

0.84 )
Rtrim_upVo_adj) = ——— — -0.01 Unit:Kohm
Vo_adj - Vo_nom

V7P B-10B09S Rtrim_down Curve

31.68
25.36 f
19.05

Rtrim_down (Vo_adj) /

12.73 /

6.42 /
,—-—-—”F/

. L
1
0.81 0.83 0.85 0.86 0.88 0.9
Vo_adj
V7P B-10B09S Rtrim_up Curve
125.62

102.23 \

78.84
Rtrim_up(Vo_adj) \
55.45 \\

32.07 \
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BPO6VRPB-10B

Mechanical
VRPB-10B

-

POWER PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
5V Input / 0.9V — 3.3V Output / 10A

2.00 [50.80]

—_—

0.55
[13.97]

0000

o] e

T

0.10
= [2.54]

10001 100 01
60000 6600060
o 0oo
50000 _0Op 8
Smlif=i=t
0002 1]
0o oo

0.05

——‘ — [1.27]

s—=1— 0.387 [9.84]

—» |1 0.224[5.70]

0.063 [1.60]

1

d P
—[t— 0.025 [0.64]

~— 0.09 [2.30] max

1 +Vo

2 +Vo

3 Remote Sense Option
4 +Vo

5 Ground

6 Ground

7 +Vin

8 +Vin

9 No Pin

10 Trim

11 Remote On/Off

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
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