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Figure2. I/V characteristics of MMDT3904 transistat various test temperatures.
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Figure 3. Transistor DC current gain versus temperature.
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Figure 4. Transistor small signal currgain versus temperature.



The collectoremitter breakdown voltage (B¥o) of the MMDT3904 transistoas a
function oftest temperaturdas shown in Figuré. It can be clearly seen that the colleetor
emitter breakdown voltageGLG QW XQGHUJR cHagé with Mriatiar- D Q
temperature throughout the test rangel®® C to +150 C. Such was not the case,
however, to the collectdvase breakdown voltage (B¥b) property of this BJT transistor.
This dependence on temperature, albeit modedgpgted in Figure &here the value of
the collectotbase breakdown voltagglightly decreasedalmost linearly,as the test
temperature was lowered below room temperature and exhibited gnachealse in the
high temperature region.
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Figure 5. Collecteemitter breakdown voltage as a functiortehperature
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Figure 6. Collectebase breakdown voltage as a functioteofiperature



Cold-Regart

Cold-restart capability of thIMDT3904 transistoravas investigated by allowinthe
devicesto soak at192 C for 20 minutes without electrical bias. Power was then applied
to the device under test, and measurements were taken on the fgfiveindracteristics.

All transistorswere able to switch on,ub with diminished gain, at the cryogenic
temperature ofl92 C.

Effects of Thermal Cycling

The effects of thermal cycling on the operation of éfght transistorsvere investigated
by subjecting them to a total od@0 cycles baveen-192 C and +1® C at a temperature
rate of ® C/minute. Postcycling V/I characteristicsf thetransistoravere hen recorded
at various test temperature. Comparisothefpostcycling data alongo those obtained
prior to cyclingrevealed that none of the deviceglar any significant change due to this
cycling activity. For illustration purposes, tHé/ characteristics for one of these
transistorgaken at the test temperatures of +2M0,-192, and +18 C are shown, for
both pre and postcycling conditionsjn Figures 7 and 8 This thermal cyclingactivity
also appeared to have no effect on the structural integrity eé thensistorsas none
underwent any structural detaration or packaging damage.
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Figure 7. Preand postcycling I/V curves at selected test temperatures.









