NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A POWER PRODUCTS

BP06VRPD-15C
VRPD-15C Series RoHS Compliant

¢ Nonisolated

e Industry standard pinout

e Fixed frequency

e High efficiency means less power dissipation
e Optimized for cost

e Remote on/off

e Undervoltage lockout (UVLO)

e Over current and short circuit protection

« Remote sense

e Over temperature shutdown protection

Description

The Bel VRPD-15C modules are a series of non-isolated, step down DC/DC power converters that operate from a nominal
3.3V source. These converters are available in a range of output voltages from 1.2V to 2.5V. They are packaged in an industry
standard, single-in-line footprint and provide a maximum 15A output. Standard features include remote on/off, over current
and short circuit protection, output voltage adjust and remote sense. These products may be used almost anywhere low
voltage silicon is employed and a 3.3V source is available. Typical applications include file servers, routers, line cards and
other computing and communications equipment.

Applications Options

e Distributed power architectures * Reverse remote on/off logic
e Data networking equipment

e Telecommunications

e Computers and peripherals

Part Number Selection

2.5V 3.3V 15A 37.5W 92% VRPD-15C250 VRPD-15C25H
1.8v 3.3V 15A 27.0W 87% VRPD-15C180 VRPD-15C18H
1.5v 3.3V 15A 22.5W 85% VRPD-15C150 VRPD-15C15H
1.2v 3.3V 15A 18.0W 81% VRPD-15C120 VRPD-15C12H
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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Absolute Maximum Ratings

Continuous Input Voltage Vin -0.3 7 \%
Output Enable Terminal Voltage Vouten -0.3 7 \
Ambient Temperature Tamb -40 85 °C
Storage Temperature Tstor -55 125 °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 3 3.3 3.6 \%
Input Current lin A

2.5V 15

1.8V 12

1.5V 11

1.2v 10
No Load Input Current All 150 mA
Remote Off Input Current 15 30 mA
Input Reflected Ripple Current? All 25 60 mA_
Input Reflected Ripple Current (P-P)* All 60 100 mApk
12t Inrush Current Transient All 0.05 0.1 A%
Turn On Voltage Threshold All 2.85 \%
Turn Off Voltage Threshold All 25 \%

Note: Input capacitance two 470uF/6.3V with ESR = 0.03 Q max at 100kHz @ 25° C.
1. With simulated source impedance of 500nH, 5Hz to 20MHz.
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NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A POWER PRODUCTS

BPO6VRPD-15C

Output Specifications

Output Voltage Set Point * Vout \%
2.5V 2.450 2.500 2.550
1.8V 1.764 1.800 1.836
1.5V 1.470 1.500 1.530
1.2v 1.176 1.200 1.224
Load Regulation mV
2.5V 7.5 125
1.8V 5 10
1.5V 4.5 7.5
1.2v 3.6 6.0
Line Regulation mV
2.5V 5 7.5
1.8V 4 5.4
1.5V 4 45
1.2v 3 3.6
Regulation Over Temperature mV
2.5V 12 30
1.8V 10 20
1.5V 10 20
1.2v 10 20
Total Output Voltage Regulation mV
2.5V 50
1.8V 35.4
1.5V 32
1.2v 29.6
Output Ripple and Noise 2 All 70 100 mVp-p
Output Ripple and Noise ? All 14 35 mVrms
Output Current Range All lout 0 15 A
Output DC Current Limit All loutlim 18 37 A
Short Circuit Surge loutsurge A’s
2.5V 0.15 0.2
1.8V 0.2 0.4
1.5V 0.3 0.5
1.2v 0.4 0.7
Turn on Time All Ton 7 20 ms
Overshoot at Turn On All 3 %
Output Capacitance All Cout 0 5600 uF

Note: All specifications are typical at nominal input, full load at 25° C unless otherwise stated.
1.Vin = 3.3V, lout = full load, Ta = 25° C.
2.0 - 20MHz, 1puF ceramic cap on output.
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POWER PRODUCTS

BPO6VRPD-15C

Output Specifications

AV 50% to 100% of Max Load

Settling Time

AV 100% to 50% of Max Load

Settling Time

AV 50% to 100% of Max Load

Settling Time

AV 100% to 50% of Max Load

Settling Time

1.5V

1.2v

NON-ISOLATED DC/DC CONVERTERS

3.3V Input / 1.2V — 2.5V Output / 15A

AV 50% to 100% of Max Load 100 150 mV

Settling Time Ts 35 50 Hs
2.5V

AV 100% to 50% of Max Load 100 150 mV

Settling Time Ts 35 50 ys

AV 50% to 100% of Max Load 100 150 mV

Settling Time Ts 35 50 us
1.8v

AV 100% to 50% of Max Load 100 150 mV

Settling Time Ts 35 50 ps

100 150 mvV
Ts 35 50 us
100 150 mv
Ts 35 50 us

100 150 mV
Ts 35 50 us
100 150 mV
Ts 35 50 us

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

3. di/dt = 0.5A/1pS, Ta = 25° C with a 470pF aluminum cap on the output.
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NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A POWER PRODUCTS

BPO6VRPD-15C

General Specifications

Efficiency* n %
2.5V 88 92
1.8V 83 87
1.5V 81 85
1.2v 77 81
Switching Frequency All Fsw 250 300 340 kHz
Over Temperature Shutdown All Tc 120 °C
Output Voltage Trim Range? %
2.5V 90 105
1.8V 90 110
1.5V 90 110
1.2v 90 110
Remote Sense Compensation %
2.5V 5
1.8v 10
1.5V 10
1.2v 10
Weight All 13.9 g

1.Vin=3.3V, full load and Ta=25° C.
2. See graphs on pages 11-13.

Control Specifications

Remote On/Off 2 Vouten \Y

Signal Low (Unit On) -0.3 1 \%
V7PD-15Cxx0

Signal High (Unit Off) 2.8 7 \Y

Signal Low (Unit Off) -0.3 0.8 \%
V7PD-15CxxH

Signal High (Unit On) 2.8 7 \%

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

NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Efficiency Data

2.5V Module

99%
97%
95% -

—— 3.0V
—a—3.3V
3.6V

O
)
>
|
T

91% T

Efficiency

89% T+
87%
85% 1 1

Output Current

94%
92%
90%
88%
86%

Efficiency

84%
82%
80%

1.8V Module

5 10
Output Current

15

—e—3.0V
—=—3.3V
—&— 3.6V

1.5V Module

94%

92%
90% |

—e—3.0V
88% 1 —— 3.3V
3.6V

Efficiency

86%

84%
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0 5 10 15

Output Current
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1.2V Module

92%
90% -
88% -
86% -
84% -
82% -
80% -

78%

5 10
Output Current

15

—e—3.0V
—=—3.3V

—&—3.6V
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3.3V Input / 1.2V — 2.5V Output / 15A

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS

Ripple and Noise

1pF ceramic cap added at the output.

Tek Stop ;

Bis
u

1 chi Pk-Pk
1 31.2mv

Ch1 RMS

7.86mv
TomVR o M 200 A ChT 74 §amy
8 Oct 2002
i+¥ 0.00000 § 11:12:57
Ripple and noise at full load and 3.3Vdc input,
2.5Vdc output and Ta=25° C
[
Ch1 Pk-Pk
39.2mv

ANNANNNNL
AVAVAVAVAVAV

20.0mv vy

M2.00us] A Chl /-4.00m

8 Oct 2002
0-+¥ 0.00000s 10:20:37

Ripple and noise at full load and 3.3Vdc input,
1.5Vdc output and Ta=25° C

BPO6VRPD-15C

Tek Stop £

=]

AN -
'VV VV V e

20, 0mVh]

M 2.000s] A Chl 4 BO0OMY

8 Oct 2002
0+~ 0.00000 s 10:34:27
Ripple and noise at full load and 3.3Vdc input,
1.8Vdc output and Ta=25° C
TokeStop 0 1
u
Chi1 Pk—Pk

ANAAANS -
-/ V VVVVV e

20.0mV A

M2.00us| A Chl f-2.00m

8 Oct 2002
U+~ —60.0000ns 08:58:35

Ripple and noise at full load and 3.3Vdc input,
1.2Vdc output and Ta=25° C
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POWER PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Transient Response

Transient response: di/dt = 0.5A/pS, with a 470uF aluminum cap on the output

Tek Stop I T
R A 1oimv
@: —103mVv

S0.0mvie

M 20.045] A Chi 7—68.0mV|
8 Oct 2002

U+~ 22.4000us 13:26:38

Vout=2.5V
50% to 100% load transients at 3.3V input and Ta=25° C

Tek Stop F I ]
) T o ¥ i H ]a: e2.0mv
- : : 1@: —o4.0mv

S0.0mvae

M 20.0ps] A Chl 7-92.0mV

§ Oct 2002
o+~ 22.4000us 13:56:33

Vout=1.8V
50% to 100% load transients at 3.3V input and Ta=25° C
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Tek Stop F — 1
— —= — — A 123my
@ 121mv
50,0mVAh] M 20.045] A Chi 7 87.0mV
8 Oct 2002
G+~ 22.4000us 13:35:18

Vout=2.5V
100% to 50% load transients at 3.3V input and Ta=25° C

Tek Stop f T ]
A A: 97.0mv
@ 95.0mv
. .5()..6;1‘;\/%@ ..... M 20.0ps A .(.3|.‘|1.J' 87.0m
8 Oct 2002
+v 22.4000us 13:53:20

Vout=1.8V
100% to 50% load transients at 3.3V input and Ta=25° C
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3.3V Input / 1.2V — 2.5V Output / 15A

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS

Transient Response

BPO6VRPD-15C

Transient response: di/dt = 0.5A/uS, with a 470uF aluminum cap on the output

Tek 5top ; i} 1
) o A: 89.0mv
: : @ —2.00mv

M20.0us] A_Chi /-83.0m

S0.0mva

8 Oct 2002

I+~ 22.4000us 10:29:53

Vout=1.5V
50% to 100% load transients at 3.3V input and Ta=25° C

Tek Stop E i ]
ﬁ' : : Al 10Tmv
: : : : : : @: —103mvy

50, 0MV A8

M 20.00s] A _Ch2 7 8.30 A

8 Oct 2002

U+~ 22.4000us 09:21:26

Vout=1.2V
50% to 100% load transients at 3.3V input and Ta=25° C

Tek stop ; — 1
ﬁ\ 4 ! Al 99.0mV
@: —2.00mv

gL AARAARAAARARARAAAR B
Ty Y

%

M 20.045] A Chl £ 87.0mv

50.0mV 5]

8§ Oct 2002
I+~ 22.4000ps 10:25:37

Vout=1.5V
100% to 50% load transients at 3.3V input and Ta=25° C

Tek stop [ i 1
! ﬁ ! ! Al 105mV
. 3 X X @ 103mv

50.0mv vy M 20.04s] A_Ch2 % 8.30 A

8 Oct 2002
O+v 22.4000ps 09:25:03
Vout=1.2V

100% to 50% load transients at 3.3V input and Ta=25° C
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e NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Thermal Considerations

VRPD-15C
100LFM
Derating Curve 200LFM
300LFM
12
< -
S —
= 6
>
g .
S Natural Convection
O 34
0 T T T T T
0 10 45 55 65 75 85
Ambient Temperature, Ta ("C)
Output Current vs. Local Ambient
Temperature and Air Velocity
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e

NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Output Voltage Set-Point Adjustment

Trim Down Test Circuit

Vo

Trim

Gnd

Output Voltage Set-Point Adjustment

VRPD-15C25xTrim Resistor Calculation

. 9.631
R =(————— _10.
trim down = ( Vo —Vo. ad 10.740) Kohm
4.504
i = (——— —-5.110) Koh
Rtrim up = ( Vo, adi—Vo 5.110) Kohm
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Trim resistor walue Ftom down{Kohm)

Trim resistor walue, Birmouap Kohm)

Trim Up Test Circuit

Vo

Trim

Gnd

200

721 !
|
|

642
563

484 /If
405 /
326 /
241

168
a9

102.2 223 226 229 232 235 238 241 244 247 25
Edjusted output voltage Wo,adj (V)

|

—
Lt
—

1500
1351
1202

1053 \
o04 1
35 1
606 \
457 \
308 \

159 e
in

|

23 231 253 254 255 236 258 239 26 262 243
Adjusted output voltage Vo,adi(V)
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e

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS 3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Output Voltage Set-Point Adjustment

VRPD-15C18x Trim Resistor Calculation

3.869

Rtrim down = (———-9.4 Koh
( Vo — Vo, adj o 60) onm
. B 3.072
Rtrim up = ( Vo, adi—Vo — 5.620) Kohm
300
E om0
¥ oo |
E' 120 /
ﬂ; 130 ;,
£
£ /
£ a0
E 30 e ——

D1.35 137 138 14 141 143 144 146 147 149 135
Adjusted output voltage Vo,adj (V)

300

270 ll
240
210
180

1350 \
120 \
o0 \

&0
a0

Trimn resistor value, Firimup( o)

1 |

DI.S 151 153 154 156 158 15 161 182 144 143
Adjusted output woltage Vo,adiiV)
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500
451
402

353 l[
304 ]
235 /
206

157 /

108

Trim registor value Finm_down{Fohm)

59 R E——

10

162 164 166 167 169 171 173 175 176 178 18
A djusted output voltage Vo,adj (V)

200
)
642

|
|
563 l
|
|

424

405

326

247

162 \\
a9

Trim resistor value, Rrimup(Fohrn)

1|

18 182 184 185 187 189 191 193 194 196 198
A djusted outpart woltage Vo,adi(V)

VRPD-15C15x Trim Resistor Calculation

1.765

Rtrim down = (m

—8.120) Kohm

. 2.000
Rtrim up = (VQTj—VO — 5620) Kohm
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e

POWER PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A

BPO6VRPD-15C

Output Voltage Set-Point Adjustment

VRPD-15C12x Trim Resistor Calculation

1.562
Rtrim d =(—————-6.
rim down = ( Vo —Vo ad 6.580) Kohm
3.072
i = (———————-2.740) Koh
Rtrim up = ( Vo, adj —Vo 0) Kohm
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Trirn resistor value Firm downgFoho)

Trirn resiztor valwe, Ririroap(K o)

300
270
240
210
120
150
120

o0

a0

30

El1 s 1.09

1500
1350
1200
1050
Qa0
T30
600
430
300
150

il
12

|

|

11

112 113 114 115 118

Ludjusted output woltage Vo,adi (V)

1.1%

e 12

—_________‘

121

122

124 125 126 127 128
Adjusted output voltage ¥o,adi(V)

13

131 132
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e

POWER PRODUCTS

BPO6VRPD-15C

NON-ISOLATED DC/DC CONVERTERS
3.3V Input / 1.2V — 2.5V Output / 15A

Mechanical
VRPD-15C
0.55
i: 3.00 [76.20] =| [13.97]
0.05 =Y=) 0. A
12 ] OO
[r] ﬂﬂﬂ”g 000 o] S s e
; i T
0.65 — I‘_0.10[2.54] 0.15
[16.51] —t=e - [3.81]
t—— 1.4 [35.56] —==

{a

o
0o

00&s

0oo

12345 67891011
100 8
88DD°°°O° 0000600
5 8. F oooo
S 0
oD o

Dimensions are in inches [millimeters].

Standard dimension tolerance is +0.005 [0.13] unless otherwise noted.

0.39 [9.91] max
o Fo.oes
1| [1.60]

—R—o.025 (0.64

==—(.10 [2.54]

~=— (.09 [2.30] max

1 +Vo

2 +Vo

3 Remote Sense
4 +Vo

5 Ground

6 Ground

7 +Vin

8 +Vin

9 Not Used
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

A
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