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Mﬁtiva‘tién

¢ A better understanding of device degradation
mechanisms is desirable to reduce failure risks
¢ Environmental, Temperature and current induced
failures are investigated, such as
— ESD threshold -
— Temperature induced metal 'migrationw
— DC currents during health check
— RF induced currents

¢ Goal is to establish a procedure for determining the
‘safe operating zone’ for a given high power
varactor diode . I
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ESD limits on HIFI diodes

¢ Human Body Model (HBM) f“v\‘f\RLlSOOOhm
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ESD limits on HIFI diodes
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Measured ESD voltages in reverse and forward bias direction
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Voltage at diode [V]
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ESD Pulse in reverse Bias

- (normalized to no. of diodes)
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Reverse ESD voltage pulse limited by breakdown voltage Vbr
Forward ESD voltage pulse depends on doping, 3.2V per diode
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ESD limits on HIFI diodes

Filter circuit increases ESD vulnerability levels >2000 V
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DC current burn-out level

Measured current levels in reverse and forward bias direction
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¢ Current limit in forward ~d°Plng T e
¢ Normalized current in reverse <=-0.1m Alum
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DC reverse current stress

% change in voltage for constant reverse

current
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RF/DC operating conditions
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RF/DC operating cendltmns

Relative Change of forward and reverse
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Arrhenius Plot of Llfetlme Tests
on HIFI Multlpluer Dlodes
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GaAs D eSa

2
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RF/DC limitations on RF diodes

Calculated waveform for a single diode -2.5V and ZSmW |

-7.5V and 150mW: 200GHz device (2x3 anodes)

- Measured IV Curve

= = sSimulated Voltage Waveform

25

s 30)

IIII‘IIIIIIIIIII!I.II

Current through diode (mA)

-Up,, I

rev.

Voltage across diode (V)

~doping, Avalanche Effect Fdiodé stru'ct'uré,‘heat dissipation
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Safe RF/DC operating cdn:ditidnis- |

200 GHz Currents & Performance (VBR=10.4 V)
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Safe operating conditions (RF/DC)

- Experimental setup for determiningsafé RF operating conditions
on and 400GHz doublers
200GHz  400GHz

power

93.5-103.5 GHz \WR-10 WR-10

* Pout
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¢ variable input power @295K

¢ Measurement of Bias Voltage at —=5uA, 0A, 7TmA, and at optimized RF

output power
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Safe RF/DC operating conditions

Approximation of maximal RF-input Power, which
Is converted into a RF Voltage Swing @1UUGH2
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