bel

POWER PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
8.3V-14Vinput  0.75V-5.5V/16 A Output

VRBC-16A2AX SIS RoHS Compliant
¢ Non-Isolated e Under-voltage Lockout (UVLO)
e High Efficiency o Over Temperature Protection /B
e High Power Density e OCP/SCP
o Excellent Thermal Performance o Wide Input
e Low Cost e Wide Trim
o Flexible Output Voltage o Remote On/Off

Sequencing (option) e Active Low/High (option)
e Able to Sink & Source Current e Remote Sense
o Vout Prebias e Industrial Temperature Range
Description

The Bel VRBC-16A2Ax is part of the non-isolated dc/dc converter series. The modules use a SIP package.
These converters are available in a range of output voltages from 0.75 V to 5.5 V over a wide range of input
voltage (Vin = 8.3 V-14 V). The Bel VRBC-16A2Ax has a sequencing feature that enables designers to
implement various types of output voltage sequencing when powering. The efficiency is typically 92% at 3.3 V
output and 12 V input at full load.

Part Selection
Output Input Max. Output = Max. Output Typical Model Number Model Number

Voltage Voltage Current Power Efficiency Active Low Active High
0.75V-55V 83V-14V 16 A 80w 94% VRBC-16A2AL VRBC-16A2A0

Notes: 1.Change the last character to “C” to indicate 0.20” pin length and active low.
2. Add “G” suffix at the end of the model number to indicate Tray Packaging.

Absolute Maximum Ratings

Parameter Min Typ Max Notes
Input Voltage (continuous) -0.3V - 15V
Output Enable Terminal Voltage -0.3V - 15V
Sequencing Voltage ! -0.3V - Vin
Ambient Temperature -40 °C - 85°C
Storage Temperature -55°C - 125°C

Notes: All specifications are typical at 25 °C unless otherwise stated.
1. VRBC-16A2Ax series of modules include a sequencing feature that enables users to implement
various types of output voltage sequencing in their applications. This is accomplished via an additional
sequencing pin. When not using the sequencing feature, either, tie the SEQ pin to Vin or leave it
unconnected.
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NON-ISOLATED DC/DC CONVERTERS
0.75 V-5.5 /16 A Output

8.3 V-14 V Input
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Input Specifications
Parameter Min \ Typ Max Notes

Input Voltage
Vo, set<3.63 V 8.3V 122V 14V
Vo, set »3.63 V 8.3V 12V 13.2V
Input Current (full load) - - 11A
Input Current (no load) - 100 mA -
Remote Off Input Current - 2 mA -
Tested with one 1000 uF/25 V AL input
capacitor with ESR=0.03 ohm max and
. 6 x 47uF/16 V tan capacitors with
Input Reflected Ripple Current (pk-pk) - 30 mA ESR=0.013 ohm max at 100 kHz, &
simulated source impedance of 1000
nH, 5 Hz to 20 MHz.
I’t Inrush Current Transient - 0.2 A% 0.4 A%
Turn-on Voltage Threshold - 7.8V
Turn-off Voltage Threshold - 7.3V
Output Specifications
Parameter Min Typ Max Notes
Output Voltage Set Point -2% Vo,set - 2% Vo,set Vin=12 V, full load
Load Regulation - 0.4% Vo,set - lo=lo, min to lo, max
Line Regulation - 0.3% Vo,set - Vin=Vin, min to Vin, max
Regulation Over Temperature ) o ) _ .
(-40°C to +85°C) 0.4% Vo,set Tref=Ta, min to Ta, max
Output Current 0A - 16 A
Current Limit Threshold - 180% lo,out -
Short Circuit Surge Transient ; 1A% 3 A2
Ripple and Noise (pk-pk) - 50 mV 100 mV Tested with 0-20 MHz, 10 uF
Tantalum capacitor &1 uF
Ripple and Noise (rms) - 30 mV 45 mV ceramic capacitor at the output
Turn on Time - 8 mS 20 mS
Overshoot at Turn on - - 1% Vo,set
. 0 uF - 5000 uF ESR=10 mohm
Output Capacitance
0 uF - 1000 uF ESR=1mQ
Transient Response
50% ~ 100% Max Load - 100 mV -
Settling Time - 80 uS - di/dt=2.5 A/uS; Vin=12 V; and
All with 330uF Tantalum
100% ~ 50% Max Load - 100 mV - capacitors at the output
Settling Time - 80 uS -

Note: All specifications are typical at nominal input, full load at 25 °C unless otherwise stated.
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NON-ISOLATED DC/DC CONVERTERS

8.3 V-14 V Input

0.75 V-5.5 V/16 A Output

bel

POWER PRODUCTS

General Specifications
Parameter Min Typ | Max | Notes

Efficiency
Vo=5.0 V - 94% -
Vo=3.3V - 92% -
Vo=2.5V - 90% - -
Vo=18V ] 88% ] Measured at Vin=12 V, full load
Vo=1.5V - 87% -
Vo=1.2V - 85% -
Vo=0.75V - 78% -
Switching Frequency 250 kHz 280 kHz 310 kHz
Over Temperature Shutdown' - 130 °C -
Output Trim Range (Wide Trim) 0.7525V - 55V
Remote Sense Compensation - - 0.5V

Calculated Per Bell Core SR-332 (lo = 80%

MTBF 4,619,490 hours lo,max; Vin=12 V: Vo=3.3 V: Ta = 25 °C)
Dimensions
Inches (L x W x H) 2.0x0.5x0.32
Millimeters (L x W x H) 50.8 x 12.7 x 8.13
Weight - 7149 -

Notes: All specifications are typical at 25 °C unless otherwise stated.
1. The Tref temperature measurement location:

Tref

[ ] 7
UL 0 O
0O 0000 © 00000
12345 67891011
Control Specifications
Parameter Min Typ \ Max Notes
Remote On/Off
Signal Low (Unit Off) 0.2V - 03V VRBC-16A2A0; Remote On/Off pin open, Unit
Signal High (Unit On) - - Vin, max | on.
Signal Low (Unit On) -0.2V - 0.3V VRBC-16A2AL; Remote On/Off pin open, Unit
Signal High (Unit Off) 25V - Vin, max | on.
Voltage Sequencing
. . Delay from Vin, min to application of voltage
Sequencing Delay Time 10 mS - - on SEQ pin
Sequencing Slew Rate Capability - - 2V/mS
Tracking Accuracy Vin, min to Vin, max; lo, min to lo, max;
Power-Up - 100mV | 200mV | Vseg<Vo
Power-Down - 300 mV 500 mV
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NON-ISOLATED DC/DC CONVERTERS
8.3V-14Vinput  0.75V-5.5V/16 A Output
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Remote On/Off

For Active High Modules (Positive Logic)

When the transistor Q1 is in the Off state, the power module is ON.
When the transistor Q1 is turned On, the power module is OFF.

i Vin
In
Module
| Remote On/Off
qa
GND | GND

For Active Low Modules (Negative Logic)

When the transistor Q1 is in the Off state, the power module is OFF.
When the transistor Q1 is turned On, the power module is ON.

Vi L Vin
" ] Module
, Remote On/Off
ra
GND | GND

Output Trim Equations

Equation for calculating the trim resistor given the desired output voltage (Vo) is shown below. The Trim Up
resistor should be connected between the Trim pin and Ground.

10500
o ~1000(Q
M = \/0—0.7525 @)

Vout ——
Vo (V) Rtrim (KQ) Sense |——
0.7525 Open Module
1.2 22.46 trim
1.5 13.05 % Rtrim
1.8 9.024 GND
2.5 5.009
3.3 3.122
5.0 1472
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NON-ISOLATED DC/DC CONVERTERS
8.3V-14Vinput  0.75V-5.5V/16 A Output
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Ripple and Noise

Tek Stop [

S

1 chi1prk-pk

20 0mvAacH]

M Z.00ps] A Chi1 7 5.20mv

7 Feb 2006
0+~ —80.0000ns 11:34:11
Ripple and noise at full load, 12Vdc input, 5.0V output and Ta=25 deg C
Tek 5top F ] |

e —L | =l

Ch1 Pk-Pk

aWaNFa N AWANWA B
WO WAy e

M2.004s] A Chl J —800LV|

7 Feb 2006
i+~ —80.0000ns 11:36:45
Ripple and noise at full load, 12Vdc input, 3.3V output and Ta=25 deg C
Tek stop f i ] |
: Ch1 Pk-Pk
: : : : . 21.2mv
e N Ve X0 T Vi W e W W

; it ; it Ch1 RMS
\r)" }". }' .\})‘.’ YV 1 zsemv

T0.0mVAe

M Z.00ps] A Chi 7—T1.20mv

7 Feb 2006
i+~ —80.0000ns 11:38:26

Ripple and noise at full load, 12Vdc input, 0.75V output and Ta=25 deg C

Note: External load with 10uF tantalum capacitor and 1uF ceramic at the output.
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NON-ISOLATED DC/DC CONVERTERS
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Transient Response
External load capacitor Cext OuF di/dt=2.5A/us

Tek Stop E

;

Ch1 Max
48.0mv

Ch1 Min
—3dd4mv

Ch4 Rise
2.588Ms

Ch4 Fall
————.5
@' : g : : 1 Novalid

edge
200Mmy w8

M 20.0p5] A_Chl _J —168mY]

Chd__5.00 A OFy 7 Feb 2006

+¥ —1.20000Ws 10:46:09
50% to 100% load Transient at 5.0Vdc output

Tek Stop Ik i) | |
AN p‘v‘v‘r‘;‘u‘v‘- AN VWY
Ch1 Max
.......... 52.0mv
Ch1 Min
—-332mv
Ch4 Rise
2.5291s
......................... Ch4 Fﬂ"
3 : : : : : 1 No valld
[ § i edge
200mY A& M20.0us] A Chd S 12.8 A
Chd_ 5.00 A <6 7 Feb 2006
0+~ —1.20000ps 10:56:00

50% to 100% load Transient at 3.3Vdc output

Tek stop b if ] |
- 3 :
[ S - K A, "
Ch1 Max
PRI . . . . i ] 56.0mv
H N .; i i i ;. il ch1 Min
—-316mv
X X é .
. . 1 <h4 Rise
2.797us
Ch4 FaII
No valld
® ] edge
200mV "why M20.0us| A Ch4 & 1244
Ch4_ 5.00 A ©8f 7 Feb 2006
0-¥ —1.20000us 11:03:39

50% to 100% load Transient 0.75Vdc output

Tek stop [ il ]

; v 7

1]

. Ch1 Max
unnnu ARAR 336mv
IVUUVY TYYyevyYy

; R ; N T R Ch1 Min
gt " X . ] -80.0mv
& Ch4 Rlse
.......... o Valld
edge
....................... Ch4 Fall
: 2.587Ms
(& : :
200mv w{ ™ 20. 0ps\ A Chl 7 152mv
Ch4_5.00 A &8 7 Feb 2006
v —1.20000u8 10:46:28

100% to 50% load Transient at 5.0Vdc output

Tek stop E i ] |
v i
Ch1 Max
AP AR ARAP A A A 352mv
‘ vylvvv'vlvw!’!wvvvryvvvun v
N P WS S R Ch1 Min
4 X X —68.0mVv
4
i . . Ch4 Rise
: . . ———-.5
No valid
edge
Ch4 Fall
3.010us
[4
200mV vay M20.0us] A Chd L 12.8 A
Ch4_ 5.00 A Q8 7 Feb 2006
U-+v —1.20000us 10:56:38

100% to 50% load Transient at 3.3Vdc output

Tekstop 1

1 |

& ':]i:m

Ch1 Max
432my

Ch1 Min
—104mvy

- - - . el
\4 Ch4R|se

No valld
edge
Ch4 Fall
2.810us

@

Z00mv v M20.0us] A_Chd % 12.9 4
Ch4_5.00 A ©8f 7 Feb 2006
0~ —1.20000ps 11:04:08

100% to 50% load Transient at 0.75Vdc output
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8.3 V-14 V Input

NON-ISOLATED DC/DC CONVERTERS
0.75 V-5.5 V/16 A Output

Transient Response (continued)

External load capacitor Cext=330uF Tantalum capacitor, di/dt=2.5A/us

Tek Stop f

1 |

L=l

n AR A U A AL R Ak A A
VYTV RV v veyyyyveyvyeyyy

Z00mV v

M 20.04s] A Chd & 125 A

Ch4_ 5.00 A &8
0+> —-1.20000us

Ch1 Max
72.0mv

Ch1 Min
—276mv

Ch4 Rise
2.473us

Ch4 Fall

————.5

No valid
edge

7 Feb 2006
11:14:26

50% to 100% load Transient at 5.0Vdc output

Tek stop F 1 |

@Z

200mY ve]

M 20.0Us A Chd 7 12.5 4

Ch4_ 5.00 A &8
m+v —1.20000us

Ch1 Max
48.0mVv
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—232mv

Ch4 Rise
2.564us

Ch4 Fall
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edge

7 Feb 2006
11:19:18

50% to 100% load Transient at 3.3Vdc output

Tek Stop x ir ] |
R 4
D o
;
@ : y : :
200mv "] M20.00s] A Chd & 12.0 A

Ch4__5.00 A Q8
I+ —1.20000us

Ch1 Max
48.0mVY

Ch1 Min
—240mv

Ch4 Rise
2.669us

Ch4 Fall

No valid
edge

7 Feb 2006

11:23:06

50% to 100% load Transient 0.75Vdc output
Note: All specifications are typical at 12Vdc input and Ta=25 deg C.

Tek Stop f

L=l

P A AARMAAAAMMAAAMSAARAR AL
ad bbb Abld bt ol hdodd il

@
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M20.008] A Chd * 12547

O+ -1.20000us

200mv vt

Chd__5.00 A €28

Ch1 Max
244my

Ch1 Min
—72.0mVv

Ch4 Rise

No valid
edge
Ch4 Fall
2.564[s

7 Feb 2006
11:14:52

100% to 50% load Transient at 5.0Vdc output

Tek Stop b {y ] |
1]
AAAAA ¥y Ry -y ™
T pa ca
\‘ 4
[4>
200mV i M20.01s] A Chd % 12.5 A
chd4_ 5.00 A %

+v —1.20000ps

Ch1 Max
244mv

Ch1 Min
—60.0mv

Ch4 Rise
————.5
No valid
edge
Ch4 Fall
2.664s

7 Feb 2006
11:19:45

100% to 50% load Transient at 3.3Vdc output

Tek Stop I

1 |

L A— /\\—

; H@:m

@. .
200mV v M20.0us] A _Chd *_ 12.0 A

Ch4_ 5.00 A Q8
v —1.20000us
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268mY
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—60.0mv

Ch4 Rise

Ch4 Fall
2.591ps

7 Feb 2006
11:23:24

100% to 50% load Transient at 0.75Vdc output
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Module 5.0V
0.98
0.96 ——83V
3 094 =120V
& 092 13.2v
£ 09
% 0.8
0.86
0.84
20 40 60 80 100 120 140 160
Output Current
Module 2.5V
96.0%
.. 94.0%
2 92.0% ——8.3V
3 90.0% =120V
£ 83.0% 14.0V
86.0%
84.0%
20 40 60 80 100 120 140 16.0
Output current
Module 1.5V
——83V
= 12,0V
14.0V
16

Module 3.3V
0.96
0.94
3 092 |8V
< —=—12.0V
g 09 14.0V
T oss '
0.86
0.84
2.0 4.0 6.0 8.0 10.0 120 140 16.0
Output Current
Module 1.8V
0.94
0.92
0.9
——
oo
086 14.0V
0.84 -
0.82
0.8
2 4 6 8 10 12 14 16
Module 1.2V
—+—8.3V
—=—12.0V
14.0V

Module 0.75V

——8.3V
—=—12.0V
14.0v
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NON-ISOLATED DC/DC CONVERTERS
8.3 V-14 V Input 0.75 V-5.5 V/16 A Output

Thermal Derating Curves

Vo=0.75V; Vin=12.0 V

DERATING CURVE DERATING CURVE mgé[gM
200LFM
10 16 300LFM
14 14
< 121 ;E/ 12
% 10 § 101
p- o &,
g B O
SEES S e NATURAL
S NATURAL
= 4 CONVECTION = 4 CONVECTION
a [oN
= = 24
5 7 S
O o —— Qo
O 10 20 30 40 50 6D 70 85 © 10 20 30 40 50 60 70 83
AMBIENT TEMPERATURE, Ta(‘C) AMBIENT TEMPERATURE, Ta('C)
Output Current vs. Local Ambient Cutput Current vs. Local Ambient
Temperature and Air Velocity Temperature and Air Velocity

Vo=1.8V;Vin=12.0V

DERATING CURVE

g
=

o

5

O 6 NATURAL

4 CONVECTION

a

= 2

>

O o : : : : : : :

0 10 20 30 40 50 60 70 85

AMBIENT TEMPERATURE, Ta(*C)

Qutput Current vs. Local Ambient
Temperature and Air Velocity

Vo=3.3 V; Vin=12.0 V
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Mechanical Outline

is 8 0.32 [8.13]
— oo, & MAX
e [50 80}4‘} _ o ﬂm% [1.60]
L@(@D@D@QD @@@@@@ ;g
FOTTTT TTTTT1 : 0.025 [0.64]
J 1.0 [25.40}— J 10253 [6.42]
[2.54] 0.05 -
UNIT:INCH [MM]
TOP VIEW SIDE VIEW BACK VIEW
Tref
[ ] ; Pin Connections
D D D D — b — Pin Function
00000 9O 0 00 90 0 1 Vo
NRAN NARAN 2 vo
12345 67891011 3 Sense+
SN 4 Vo
RECOMMENDED PAD LAYOUT 9 g 5 Ground
AR 6 Ground
2.00 [50.80] - 7 vin
N
1.00 [25.40] = o o 8 Vin
777777 o | 9 SEQ
e 06606 | G im
{2345 CUSTOMER PCB &' ¥ g g1
TOP VIEW 11 Remote On/Off
- T — — — — — — -_— J jﬁf
J 0.05 [1.27] — 0.10 [2.54]

HOLE SIZE: 80.043£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

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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