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MEASUREMENT OF REVERSE RECOVERY TIME
FOR SEMICONDUCTOR SIGNAL DIODES

1 Scope

This standard describes the measurement of signal diode (Ir <500 mA dc) reverse recovery times
of less than 300 ns duration. It may, however, also be used for the measurement of longer

recovery times.

This standard is also intended to establish a method by which to characterize the test fixture used
for this measurement. -

2 Discussion

This EIA Recommended Standard describes two measuring techniques for determining the
reverse recovery times of high speed signal diodes. The principal difference between the two
methods is the manner in which the pulse generator waveform is introduced in the circuit.
Method A employs a circuit in which the forward current is on for a long period. Method A is
also limited to cases where the specified variation in Vg from one diode to the next is
insignificant with respect to the specified V (see page 3). In Method B, the technique is to have
forward current on for a short period and off for a relatively long period. Method B may be
properly specified for all types of diodes, but must be used where heating effects due to the
larger forward currents generally employed can introduce error in measurement.

The test fixture used to measure high speed diodes must be carefully constructed so that the

effects of the fixture do not subdue the phenomena of reverse recovery. In general, this aim is

achieved when the test fixture and diode under test, viewed as a transmission element, resemble
* a high quality transmission line.

The determination of a suitable test fixture for a particular reverse recovery test level depends
upon the speed of the diode. The bandpass and fidelity of the complete system must be capable
of applying and presenting the waveform to the accuracy required.

It is also the purpose of this method to establish the necessary requirements for the test fixture.
The techniques and limitations may be applied, however, to the other elements of the equipment.

The pulse performance method that is to be used, is characterized by its simplicity, low cost and
the speed with which a determination is made.
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3 Equivalent circuit

Both Methods A and B may be represented by a Thevenin's equivalent circuit consisting of a
generator, the generator resistance, the diode under test, and a resistive load as shown in figure 1.

Re  DUT

VG _/—\_ RL

Figure 1 — Equivalent circuit

Referring to figure 1, it can be seen that the on and off and transient conditions are uniquely
defined by specifying of the following:

V(ON) or I(ON), V4(OFF), and R; and R;. Details of the equivalent voltage generator

waveform, detector capabilities, and precautions regarding stray circuit values are discussed
under the descriptions of the two test methods.

4 Method A

4.1 Discussion

This method may be applied to diode measurements where the heating due to the forward current
will not affect the outcome of the measurement. The diode is forward biased from a constant

source and then switched for a short period to a reverse bias. The difficulty involved in the
measurement of high speed diode recovery times is due to

1) Capacitance effects, which make it necessary to use relatively low impedances, and
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2) The short duration of recovery, which imposes limitations of accuracy due to
monitoring equipment limitations. This difficulty is resolved by defining the equivalent
generator voltage (without the DUT) and the loop impedance. Since the measurement
period desired will be triggered from the leading edge of the negative turnoff pulse, it is
necessary that the rise time of this pulse be less than 10% of the expected recovery time of
the diode.

4.2 Operation
A&just I¢ and Iy, to the specified values, or alternatively establish V; as follows:

For the usual case where R; = R,, the generator is calibrated by shorting the diode clips. The
resulting voltage as displayed on an oscilloscope is 1/2 V.

If R does not equal R;, then V, can be determined from V; =V, Ry
R + Ry
If the matched condition is not used, then care should be exercised to avoid errors due to the

mismatch.

4.3 Reverse current (irgrec)

Since the forward current is known, the scope can be calibrated in terms of forward current. The
reverse current (recovery point) may then be measured by the scale factor. If a response detector
other than an oscilloscope is used, then the reverse current (izggc,) must be measured by a
method suitable to that response detector. See figures 2a and 2b.

NOTE — Although an oscilloscope is specifically mentioned throughout this document, any
suitable response detector may be substituted.

Preferred parameters to be specified:

1) I — Forward current

2) Ipm - Peak reverse recovery current (circuit dependent, see figures 2a and 2b)
3) igmecy — Reverse currentatt,

4Ht, — Pulse width
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