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Figure 1
Preload Circuit Using a
Darlington NPN Transistor
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The output of Vicor 2nd Generation DC-DC converter modules can be programmed from 10 to 110%
of their nominal output voltage. Trimming down is easily accomplished with a small low power resistor
or potentiometer connected between the SC pin and the -S pin as shown in Figure 1.

With a wide trim range, a preload may be needed to maintain a stable trimmed voltage, especially at
light loads. A minimum load is often required, for example, when the output is programmed below
75% of nominal, but it is always required if it is trimmed below 25%. Although a resistor can be used
to simply provide a minimum load, at voltages above the minimum trim voltage, its dissipation will be
increased unnecessarily. In addition, as the system load increases, the preload is no longer needed; it
simply wastes power.

Moreover, minimum load requirements change under certain circumstances such as percentage of trim
and input line voltage. For example, a typical V48B28C250A (a 36 — 75V input, 28V at 250W output
DC-DC converter module) might require a load of only 0.4A to program its output down to 2.8V with
36Vpc input, while it will need approximately 1.6A of load current when the input voltage is

75Vpc (high line).

Two simple preload circuits are presented that automatically turn on when required and vary in value
according to the load on the system.

The preload circuit shown in Figure 1 is suitable for most higher output voltage modules and utilizes

a Darlington npn transistor. The circuit functions satisfactorily down to low voltages (2.8V depending
on components and conditions) without an auxiliary rail. However, for 48V output modules, a simple
auxiliary rail to limit the peak voltage to the OP AMP may be required. Although its ability to trim down
the output voltage is limited by the Vce(sat) of the Darlington, it has the advantage of simplicity.

The second circuit, shown in Figure 2, is more suited for low voltage output modules. It utilizes an
n-channel MOSFET shunt regulator and requires an auxiliary supply rail.

The values shown in Figures 1 and 2 are typical values. The value of R1 will depend on the module
output voltage chosen. R3 is a power resistor that should be rated according to the maximum preload
current required in the particular application. A value of 0.39Q for R3 limits the maximum current

in these circuits to about 2.6A for the Darlington circuit and 1.6A for the MOSFET circuit. If the full
adjustment range of the module needs to be utilized, the power dissipating elements can be scaled to
accommodate the Micro, Mini and Maxi modules.
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Figure 2

Preload Circuit Using an
n-channel MOSFET
Shunt Regulator

Figure 3
Typical Preload Current for a
Given Output Voltage.
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Both of these circuits function in a similar fashion. By comparing the voltage on the “SC” pin with
the output voltage, the circuit will detect when the module is losing regulation. The load current will
be increased by switching on Q2 or M1 until the module starts to regulate. C1 and R6 may require
modification under some dynamic conditions.

Typical performance is shown in Figure 3. As the output voltage is decreased, the current flowing
through the active preload will increase as required to maintain regulation.
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A 50mV error in programming is typical (when using an LM358 OP AMP and the output voltage is 10%
of nominal) although this is masked by switching ripple. The choice of R1 and the type of OP AMP used
will also affect any programming error.

R1 is chosen as follows.

RI(kQ):(]'Ol Vo—-1.23) (1)

123

where Vo = Nominal Output Voltage

Please note R1 should always be rounded up to the nearest available resistor value. For example, 22kQ
would be a suitable choice for a 28V output 2nd Generation module. This will ensure that the regulator
is not continuously on when it is not needed. Worst-case tolerances can be accounted for by increasing
the multiplication factor in Equation 1 from 1.01 to 1.04. Testing may be required if an accurate
threshold voltage is required for improved regulation.
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These circuits can be applied to Vicor’s 1st Generation products as well. In this case, R1
should be chosen as:

(1.01 Vo-2.5)
2.5

RI (kQ) = (2)

The preload current will be dependent on the nominal output voltage of the module and its power
rating. When the output voltage is programmed near the minimum value, a preload requirement of
10% of the modules nominal ouput power rating may be required.

Consideration should be given to properly heatsink the power Darlington or MOSFET.

Some power system applications might introduce conditions or results that differ from those described.
For more information or to discuss your specific application requirements, please contact Vicor
Applications Engineering at: Contact Us: http://www.vicorpower.com/contact-us.
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Limitation of Warranties

Information in this document is believed to be accurate and reliable. HOWEVER, THIS INFORMATION

IS PROVIDED “AS IS” AND WITHOUT ANY WARRANTIES, EXPRESSED OR IMPLIED, AS TO THE
ACCURACY OR COMPLETENESS OF SUCH INFORMATION. VICOR SHALL HAVE NO LIABILITY FOR THE
CONSEQUENCES OF USE OF SUCH INFORMATION. IN NO EVENT SHALL VICOR BE LIABLE FOR ANY
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, LOST PROFITS OR SAVINGS, BUSINESS INTERRUPTION, COSTS RELATED TO THE REMOVAL
OR REPLACEMENT OF ANY PRODUCTS OR REWORK CHARGES).

Vicor reserves the right to make changes to information published in this document, at any time
and without notice. You should verify that this document and information is current. This document
supersedes and replaces all prior versions of this publication.

All guidance and content herein are for illustrative purposes only. Vicor makes no representation or
warranty that the products and/or services described herein will be suitable for the specified use without
further testing or modification. You are responsible for the design and operation of your applications
and products using Vicor products, and Vicor accepts no liability for any assistance with applications or
customer product design. It is your sole responsibility to determine whether the Vicor product is suitable
and fit for your applications and products, and to implement adequate design, testing and operating
safeguards for your planned application(s) and use(s).

VICOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED FOR USE IN LIFE SUPPORT,
LIFE-CRITICAL OR SAFETY-CRITICAL SYSTEMS OR EQUIPMENT. VICOR PRODUCTS ARE NOT CERTIFIED
TO MEET ISO 13485 FOR USE IN MEDICAL EQUIPMENT NOR ISO/TS16949 FOR USE IN AUTOMOTIVE
APPLICATIONS OR OTHER SIMILAR MEDICAL AND AUTOMOTIVE STANDARDS. VICOR DISCLAIMS
ANY AND ALL LIABILITY FOR INCLUSION AND/OR USE OF VICOR PRODUCTS IN SUCH EQUIPMENT OR
APPLICATIONS AND THEREFORE SUCH INCLUSION AND/OR USE IS AT YOUR OWN RISK.

Terms of Sale

The purchase and sale of Vicor products is subject to the Vicor Corporation Terms and Conditions of Sale
which are available at: (http:/www.vicorpower.com/termsconditionswarranty)

Export Control

This document as well as the item(s) described herein may be subject to export control regulations.
Export may require a prior authorization from U.S. export authorities.

Contact Us: http:/www.vicorpower.com/contact-us

Vicor Corporation
25 Frontage Road
Andover, MA, USA 01810
Tel: 800-735-6200
Fax: 978-475-6715
WWW.ViCOrpower.com

email
Customer Service: custserv@vicorpower.com
Technical Support: apps@vicorpower.com
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