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Introduction
If there is one facet of the power supply business that has seen rapid growth over the last 10 years, it is that of configurable power. A standard input
circuit and chassis is customised with plug-in modules to deliver the nearest requirement to the customer specification. This approach has a lot to be
said for it and a great deal has been written about its benefits. However, somewhere along the line, the perception has evolved that full custom power
solutions are expensive, risky, only suited to very high volumes, and can only be completed after months or even years of painstaking design work.
This article sets out to redress the balance, and to consider what custom power has to offer companies with low to medium volume requirements,
companies that need to achieve the lowest cost power solution, and those simply wanting to avoid any kind of design compromise.

The specification you need, not the specification that happens to be available
Of course, the main attraction of a custom power supply is that it is designed to be the optimum fit for the application. That means it’s the right size,
the right shape, and has ideal inputs and outputs, both in terms of electrical and mechanical specifications. In fact, using a custom power supply is a
way of differentiating the end product, perhaps ensuring competitive advantage that will lead to improved system performance, appearance and even
better sales prospects. Custom power is often used for high-volume products like PCs and electronic consumer goods where development costs can
be amortised over a large number of units. However, it can be equally applicable to industrial, military, medical and commercial applications that have
lower volume requirements and quantities of as little as 30 units per annum can be commercially viable. Most importantly, a full custom power supply
can be the most cost-effective solution, even in small quantities, when you consider that there is no need to over-specify the unit in terms of power
rating and no need to pay for functionality that’s not required.

Fig 1. The DX 9A is a custom designed charger for a portable radio MRR 9M (Multi Role Radio) for
the Ministry of Defence in Norway. The charger is placed between the radio and a NiCa or Lithium battery.

Mechanical constraints often drive demand for custom power
One of the most common drivers for the custom power supply business is the need to meet unique mechanical requirements. It is still very common
for an electronic system to be developed using a bench power supply only to find that there is insufficient space for a standard power unit of the
required electrical performance when the main design is completed. Of course, it is not always possible to solve the problem with a custom power
supply, but the approach does offer great flexibility. For example, there is no rulebook that states that a power supply should be an oblong or cubic
box, or based on rectangular PCBs. It can be any shape necessary to fit the available space, providing that electrical performance and EMC
requirements can be maintained and heat can be removed effectively. In addition, because a custom PCB will be designed for each custom power
supply, it is sometimes advantageous to include additional circuitry on the same board, freeing up space on other system boards. This design flexibility
means that the value of the solution needs to be considered based on the system as a whole, not just viewing things in the traditional way. A further
advantage is that if the power supply is visible to users of the end system it can be designed to match the required appearance in terms of colour,
panel labelling and status indicators. Finally, the ideal input/output connectivity methods can be specified for each system, making final product
assembly easier, or perhaps facilitating easier maintenance and hot-swap capabilities.
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As power supplies become more intelligent functionality becomes more complex
As electronic systems become more complex, so do the demands on power supplies. Remote sense, sophisticated control and monitoring, circuit
protection, alarm indications and a host of other features are needed to keep systems running optimally and to ensure the appropriate response to
fault conditions. With a custom design, these can all be specified to meet exact system requirements with no wastage and optimised performance.
Input and output circuit conditioning can be designed to meet the specific conditions under which the power supply will operate. For example,
sequencing of custom-specified output voltages can be tailored to the application, something that is rarely possible using even the most advanced
configurable power supplies. Customised input circuits not only take account of required voltage rating, but can also be designed for specific power
factor, EMC, inrush current and fault condition responses.

Fig 2. The PP-210N is a UPS with two 12 V 14 Ah batteries to charge 24 V batteries in a vehicle or from a
service charger also developed by CB Svendsen a/s

What about the economics?
It is a myth that every custom power supply costs thousands of Euros in up-front engineering costs and takes many months to develop. It really
depends on the design complexity and the clarity of the brief provided to the power supply vendor. An established vendor will have hundreds of design
elements in CAD ready to be included in new designs and will have experience in meeting the most common requirements. Furthermore, if the custom
power supply vendor has all major design and manufacturing capabilities in-house, they are likely to be able to deliver a much faster and more flexible
service for small to medium volume production runs than those companies that sub-contract many of these activities.
Although complex and evolving power system designs can take months, a simple design can be sometimes be completed in as little as a week.
Designs that use standard modules within customised enclosures, perhaps with additional input, output or control circuits can also be developed quite
quickly in most instances.
Where a full custom product is needed, design and development costs typically start from around $10,000 but can occasionally be even less than this.
Furthermore, these costs do not always have to be paid in advance but can be amortised, at least in part, across the price of power supplies
produced over an agreed period of time. This minimises risk and improves cash flow for customers. As mentioned earlier, quantities as small as 30
units per year can be economical. At this volume, component costs will probably be 30-40% of the final price. For higher volumes, say 5000 units,
component costs are typically nearer 80% of the final price, so custom design does become more economical as volumes increase.
A further advantage of the full custom design route is that security against obsolescence can be negotiated at the
outset of the contract. Guaranteed availability for 10 years or more can be agreed and this can eliminate the need for
customers to hold back-up inventory as insurance against a standard unit being made obsolete.

Summary
It’s true that full custom power supplies can be expensive to develop and can involve extended development times. However, this is not always the
case. It is always worth exploring the full custom option, even for modest production runs. When the real cost-of-ownership is considered, the
economics can be attractive and the desirability of using a power supply that exactly fits the mechanical, electrical and aesthetic demands of an
electronic system should never be ignored in favour of a quick decision to use an off-the-shelf, compromise power unit.
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