TABLE OF CONTENTS

1.0 PURPOSE AND SCOPE ...ttt

Nt O U =0 1 =SSPt
I S I 1 = USSRt
1.3, TEST STRUCTURES ..tttuuuetteettettttuteeesessastunaaseaeteestnsaaeeteeatttanaaaeetastennaaeteeetnnnnaeeeeresstnareeereenmnnn
@ = N =l Y =S PSPPSRt

2.0 REFERENCGES......coiii ittt ettt e et e e e e e e s e et e e e e e e s e e e et e e e s e annbe et e e e e e e sanrnneees

3.0 DEFINITIONS ..ottt et e e e e e e s e et e e e e e e s b e et e e e e e s e s reae e e e e e e sanrrnees

4.0 PROGCEDURE ... .ottt ettt e e e e s s e et e e e e e s e e e e e e e e e s e nb e e e e e s s enees

4.1 STRUCTURES TESTED TO FAILURE — DIODE STACKS ...cvttiiiiti ettt eeeet s e e et e e et e e e e s e s eaaeeessbaaeesenaaeees
4.2 STRUCTURES NOT TESTED TO FAILURE — SOLZ STANDARD......cututieitttieeeeeeeeeetaeeeesiseseaseeessteeeeeanaeees

5.0 RESULTS Lo e e s s s e e e e e e s s e e

LT R B 110 S Y3 N
5.2 SHORT OPEN LOAD ZENER ..uutiituiittiiteeittett ettt sttt e st es st seaassanessta s st sttt e et sttt sasassssn sttt rerasssrasesnserens
5.3 OTHER STRUCTURES ..uuiitttittniitteettetttesttasestetstsstatesansst et tansstsssastsa et tssttestersnestttersntrstesesnserens

6.0 DISCUSSION ....ceeeiiiieiiiite ettt e ettt e e e et e e et e e e b a e et e e e e e e s s r e ne e e e e e e e e s s e be e et e e e nanrrneees

5.1 TLP MEASUREMENTS 11uittutttutttteettettuesstutestetstesetntessessteesaetaneesttestetsteetesstatesterseestnreraerseeeiern.
6.2 TEST STRUCTURE SELECTION FOR TP ..ttt e e e s e s e ea e ean

7.0 CONCLUSIONS. ..ottt s s e e e e s s s s e e e e e e s s s s e b e e e a e s e s snaees

8.0 ACKNOWLEDGEMENTS.....coiiiiiiiii e e e s nanees

TABLES

TABLE 5.1.1; TEST PARAMETER PER SITE ..uuuiiititiitttuiieieeetiettutasseestesstutaaeesesssatnanaaeesesssstnnnaeeasssssmnnanneeeaeees
TABLE 5.1.2: DIODE STACK FAILURE DATA ... ittt ettt a ettt e e e e e e eaa s a e s e e e e enasannneeaaaees
TABLE 5.1.3: DIODE STACK ON-STATE DATA ..ottt e e e e e e e e e e ea e e
TABLE 5.2.1: SOLZ SUMMARY DATA . ..eitttiiiiiititiiiiiiiie e et eeitan s e e s e ee bt e e e s e e e tat s e e e aeeeasbaaeaeeeeessbasanseaeaaees
TABLE 5.2.2: SOLZ ZENER DATA ...ttt ettt e e e e e e et e e e e e e e ee bbb s e e et e eeaabanneaaaaes



FIGURES

FIGURE 1: 3 SERIES FORWARD, 3 SERIES REVERS GAAS DIODES .....ciiiiieieieie i e e e ae e ee e e e e n e e a e e e 1
FIGURE 2: BONDING DIAGRAM FOR DIODE STACKS ...ciiiiiitiiiiieieeiitiiiie e e e e e eetiis s e e e e seeaaaa s e e e aeesastnnnaeseessensennn 2
FIGURE 3: |-V DATA AND LEAKAGE DATA FOR RF21994420 DIODE STACK ..uuuuiiieeetiiiiiiiieeeeeseeriianeeeeseennnns 10
FIGURE 4: |-V DATA AND LEAKAGE DATA FOR RF21994426 DIODE STACK ..uuuuiiieeeiieiiiiiinieeeseesssiinaeeasaannns 10
FIGURE 5: |-V DATA AND LEAKAGE DATA FOR DIODE STACKS, ONE OPERATOR........cevtttiiiieeeeeersninineeeaanannns 11
FIGURE 6: |-V DATA AND LEAKAGE DATA FOR DIODE STACK, REPEATABILITY

ON ONE SYSTEM, ONE OPERATOR ...ctttttttittetttttttttinseeeteetsstisesesseastinsssassessissseesseesinaaaaen 11
FIGURE 7: OPEN, 2 NANOSECOND RISE TIME, I-V PLOT .itttiiiiiiiiiiiiiin ettt seeaaeen 12
FIGURE 8: OPEN, 10 NANOSECOND RISE TIME, [V PLOT i 12
FIGURE 9: SHORT, 2 NANOSECOND RISE TIME, 1=V PLOT ittt 13
FIGURE 10: SHORT, 10 NANOSECOND RISE TIME, |-V PLOT ..cittiiiiiii e 13
FIGURE 11: 5 OHM LOAD, 2 NANOSECOND RISE TIME, -V PLOT ...ciiiiieiiie et 14
FIGURE 12: 5 OHM LOAD, 10 NANOSECOND RISE TIME, [-V PLOT c.iittiiiiiiiiciiiiiie ettt a e e 14
FIGURE 13: ZENER DIODE, 2 NANOSECOND RISE TIME, I-V PLOT ..uutiiiii it eaans 15
FIGURE 14: ZENER DIODE, 10 NANOSECOND RISE TIME, |-V PLOT ..ttuiiiiiiiiiiiiiiie ettt 15
FIGURE 15: PINS 12 - 11, TEST SITE 1, SLIGHT OR NO OSCILLATIONS ...ciitiitiiinieeeiereiriiinnneeesensiininnseseseennnns 16
FIGURE 16: PINS 12 - 11, TEST SITE 2, DEVICE OSCILLATION ...cttttttiiieeeiettintinseseseesesiinnsseesssesssnensesesesssnns 16
FIGURE 17: PINS 8- 7, COLLECTOR — EMITTER BREAKDOWN......ciiiieieieieieie i e ieieee e e se s e ee e e e e e ea e e e e eeeaeaaaaaaaaaaaeeas 17
FIGURE 18: PINS 8 — 7, COLLECTOR — EMITTER BREAKDOWN, BUT NOT REPEATABLE |-V PLOT.......ccccnn. 17
FIGURE 19: PINS 8 — 7, COLLECTOR — EMITTER OSCILLATION, NO BREAKDOWN OBSERVED ........00cevvvnnnnees 18
FIGURE 20: OSCILLATION EXAMPLE ....uuiiiiiiiiiitie e e ettt s e ettt s e e e e e e e e et e s e e e e e e e tat e e e e e eeaasaa e aeaeeeensnnnn 18

ANNEXES

ANNEX A: GAAS WAFER STATISTICS ettttuuuieeetettttiuusiaseaetesstssnaessseessttanaeeassesstsnsaaeteertmmeaaeers 9
ANNEX B: DIODE STACK -V AND LEAKAGE PLOTS . ..uiiiiiiiiiiiiiien ettt e et e e s e eaaann e e e aees 10
ANNEX C: SOLZ 1=V PLOTS ttttiiiitititititiite ettt sttt s e e e e e e e et a s s e e et e e s ba st e e e e e e atbb e raeeeeeeaebban e neaenaees 12
ANNEX D: BARE HBT DEVICES SHOWING OSCILLATION PROBLEMS ......uuvvurvuieierererereenrnnnneenennnnnnnnnnnnnnnnnnnnes 16





