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MAGNETIC COMPONENT TAPPING 187 

components. By reducing the switch duty cycle, a very wide range of input 
voltages can be accommodated by the conventional quasi-squarewave SPC. In 
the tapped version of this SPC in Fig. 8.7A, there will be an inherent upper limit 
on input voltage with its magnitude determined by transformer tap locations. 
To realize the benefits as outlined above for this converter, the range of input 
volt ages is usually constrained to  2 to  1 or less. 

Multiple transformer taps can be used, as shown in Fig. 8.7B, to synthesize an 
output voltage (v,) with as many "steps" in level as there are taps. This approach 
is sometimes used by SPC designers to generate outputs that closely approximate 
sinusoids. Primary diodes in series with all but the innermost switches are nec- 
essary since the voltage appearing across the outside switches will reverse polar- 
ity when an inside switch is closed. Therefore, these diodes prevent any reverse 
tap currents which might damage switch components or produce converter 
malfunction. 

The idea of using primary taps has many variations, some of which are shown 
in Fig. 8.9. Here, the number of switches or diodes can be reduced by altering 
the topology slightly (e.g., see Figs. 8.9A and C) or by moving the return refer- 
ence point (Figs. 8.9B and D). 

Primary transformer taps with additional switch elements can also be used in 
other circuits. For example, Fig. 8.10 shows a tapped version of the boost- 
derived converter of Fig. 6.4B. Bridge versions of the converter in Fig. 8.7A are 
shown in Figs. 8.1 1 and 8.12. Tf the input voltage range is 2 to 1 or less, then 
only one additional switch is needed, as illustrated in Fig. 8.1 1B. When using a 
full-bridge primary circuit, there are several alternate ways in which transformer 
taps and switch elements can be interconnected. Two of these possibilities are 
shown in Fig. 8.12. 

In a similar fashion, primary transformer tapping can be applied to half-bridge 
SPC circuits. One example is shown in Fig. 8.13. 

Secondary-tapping with auxiliary switch networks is also possible. Fig. 8.14A 
shows a tapped secondary version of the post-regulated buck-derived converter 
developed in Chapter 5 (Fig. 5.14A). This SPC has exactly the same electrical 
properties as the tapped primary quasi-squarewave circuit of Fig. 8.7A, except 
that voltage regulation control (S3) is performed on the secondary and three 
switches are needed for a single output rather than four in the circuit of Fig. 
8.7A. If multiple regulated SPC outputs are desired, then each output will still 
need a separate control switch, as was the case in Fig. 5.14B. 

A boost-derived circuit using a tapped secondary is shown in Fig. 8.14B. It's 
untapped counterpart was developed in Chapter 6 (Fig. 6.4B). 

When an SPC's output rectifier network uses a bridge configuration, then several 
other tapped variations are possible, two of which are shown in Fig. 8.1 5. 

Very high frequency or very high power SPCs frequently have very few turns 
on the transformer windings associated with low-voltage outputs. If multiple- 
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Fig. 8.9. Primary tapping variations. 

Fig. 8.10. A tapped primary boost-derived converter. 






















































































































































































































































































































