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1. Introduction
RF step stress IS a technic for the investigation of RFspéce equipment.

Knowledge ohctual operation conditions andlifetime of the HEMT transistors in a R

power amplifier [1,2].

» Advanced time-domain methodology to investigate:

V device reliability
V Safe Operating Area

Test of two different HEMT Technologies:
A GaAs PPH25X 4x36 npHEMTtransistor.
A GaN GH5010 8x250um transistor.

2. Time Domain System

TheDC parameters (V5o Viso lyso@Nd Lsg) andRF waveforms (V(t), V(t), I;(t) and L(t))
are continuously recorded over 24 hours.
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RF stress under overdrive condition consists on recording the calibrated time do

voltage and current waveforms [3,4] at both ports of the DUT driven by a CW larg
signal f, and loaded with fixed impedances at fundamental and harmonic frequeng

(fo 2fy 3f, ) .

3. Time domain RF Step stress in GaAs Technology

Time domain stress condition:

A 3 different available power levels at 4 GHz (5dBm,

10dBm and 15dBm)
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A Variation of Gate current with RF power stress levels (variation S11 amplitude)
No significant variation of large signal performances are induced by the RF stres
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4. Time domain RF Step stress in GaN Technology

Time domain stress condition:
A 3 different Gain compression at 4 GHz (8dBc, 10dBc, 12dBc)

A Load impedancesptimal PAE (Z,p= 19, 12 +j 52, 75 Q)
A Class AB operation mode (Ids=50mA &ds=50V)
A DC parameters and RF waveforms were measured periodically 40 minutes intervals

:]Ij- j stress8dBc(T1) :stress10dBc(T3): stress12dBc(T5)
@2 e, :
O - | _
oI D ——— I — —
RF 11 waveforms superposition 08 16 2;}mg2(h§3r5;18 56 64 72
1.0
= stress 8dBc (T1) ==stress 10dBc (T3)
82 —stress 12dBc (T5) 0.65 stress8dBc(T1) :stress10dBC(TB):stress12dBc(T5l: 70
—_ I 72
< 7 Fundamental 5% -
=0.0 10.55 LT o
= 02 > - 76
-0.4 %0.50 --78 I:
-0.6 = " T
-0.8 | 0.45 - 80 &
0 100 200 300 400 500
time (psec) 040 0 8 16 24 32 40 48 56 64 72 o2
. time (hours)
RF 12 waveforms superposition 0.88 109.0
20 ] stress8dBc(T1) .stress1 0d Bc(T3)| stress12dBc(T5
— stress 8dBc (T1) ==stress 10dBc (T3) . : -
1.5 —stress 12dBc (T5) E 0.86=- : 108.5 =
Fundamental | 1 ' @
= 0.84- : 108.0 —
| > IS
Un £ 0.82 107.5 &
_ | 0.80 107.0
A 0 100 200 300 400 500 0 8 16 Z?imiz(h‘é%rss o6 b4 72
time (psec)
Characterization:
: : At DC IV
) NEW diagnosis characterization methadigwsthe 0 Dutead IV
extraction of theelectrothermal model during the RF ste-E Pulsed S-parameters
P
stress [5]): DT SRR
A DC I-V measurements (G®iode Id-Vg, IdVd) l
A Pulsed I-V measurements: T 24HStress@SD
. M
(i Cold network Vg, =0V,V5,=0V) (Mfontoring)
U Gate-lag network (Vg,=5V, Vp,=0V) l
U Drain-lag network (V5,=—5V, Vp,=50V) Characterization:
U HOt network (\/Gbl—'l 81VVDb|_50V) T2 Pulsed IV
| -
A Pulsed S-parameters measurementsilong working oy oo

loadline (0.5GH20 GHz) @4;,—1,81V,V,,=50V) l

A RFpower sweeps

Pulsed |-V measurements @ T0

ThalesAlenia

L cnNes
)

A Theless / Firvyrescocoarnicea Comrmipary Sp a ( e

T3 24 H Stress @ 10 dBc
(Monitoring)

) | — Cold network (0,0) == Drain-lag network (-5,50) , l :
2 — Gate-lag network (-5,0) == Hot network (-2.04,50) Characterization:
10— P\/Period=1us/100 petv
.0 w/Feroa=1ps/Tuups T4 Pulsed IV
—_ - IdsT_Coldnetwork Pulsed S-parameters
< 0.8- ldsT0_Gate_lagnetwork Power sweep
n - |
— ldsT(Q_drain_lagnetwork
=2 0.6 i ldsT0_Hotnetwork l
0.4— ’———' 24 H Stress @ 12 dBc
_ / T5 (Monitoring)
0.2
0.0 Characterizati
O 2 4 6 8 1 O aralc):grllca ion:
VdS(V) T6 Pulsed IV
. °n . Pulsed S-parameters
Figure of merit: b owor sweep

[} 114 i
Epp 7 THT W

| LB 1T CHTTET i"IT"I—T'[I I —— ;,]xmo where n=2,4,6
el MTHT WHY
Current dispersion | DC | Cold network | Gate-lag Drain-lag Hot network
stress [%] network network
After 8dBc (T2) 9 4 3
After 10dBc (T4) 10 4
After 12dBc (T6) g9 4 2

Preliminary Conclusion:

A Drop lds current after first stress (10% in BG% Pulsed V).

Perspectives:
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A No significant variation of small & large signal performances are induced by the RI

A IncreaseTime step stress (10 days) & Gain compression (16dBc)
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