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* BeiGaN=HIAYEEE current difficult of GaN measurement

RIEENES FGaN(Gallium nitride) benefits
HARERIR  JEZER - 8F 8EMUAEER

@ Higher power transistor than any other solid state solution
€ Highest power density, bringing the smallest convertor size
@ Excellent temperature stability

@ Superior efficiency

EHEAEEKX - BHPBRCERE " ThBESHITRFT L - R
GaNJToHEEIF(switching)dRB& M ITEIRE S B RV 2

In the face of high-voltage and high-current dynamic testing requirements, we provided
Device Dynamics Analyzer to solve the difficulty of dynamic analysis under programmable
switching condition.

Difficult 1. 4N{eTHAER/ = R E far #iPea P 45 A BRI To I B RE A5 147

How to extract trapping induced dynamic characteristics.

Difficult 2. #NOJEERER T L GaNEI 2 4 HE?

How to evaluate dynamic performance in real application.




RSN ERRERER

Statlc characteristics are not presentive to
real applications.

£GaNRIEEREBERE NEELUEITHIE
Hard to do measurement under high speed
transient of GaN.

RESEES S IAE D Sl e as

No commercial solution to extract dynamic

characteristics under system-like operation.

SR SRR A I TEIRER

E,EJJET No commercial solution to extract
dynamics reliability under independent
factor acceleration.

9 GaN=HIRYE R fiBiR T ZE Difficulty of GaN measurement and solution

M

BIFTEYAERE R 1S DU TRIL R

Innovated topology to simulate switching
condition of application.

AIFTHYEERERE~100ns

Innovated clamping circuit response ~100ns.

AR EASTERIEIRET IR

Programmable conditions to exact dynamic
characteristics under system-like operation.

Multi-DUTHIS{EE I 2 E0RIE T R B
IFEIRESEEYE 5 independent

accelerations for Multi-DUT with real-time
monitoring of dynamic parameter.




49 Our Products: Testing tools for GaN devices

Device Statics Analyzer (DSA1010)
Device Dynamics Analyzer (DDA8010)*
Device Dynamic Reliability Analyzer

(DDRA8010, 2022Q1)**

* Dynamics = Trapping induced Dynamic Characteristics under
system-like operation

** Dynamic Reliability = Lifetimes prediction under system operation




4 Device Statics Analyzer (DSA1010) : Mechanics

 Package or Wafer
- Standard Rack fitted

LY
Front View : > . Side View : Rear View :

15ecm

Safet package 0000
boxv & circuit 0000 @

I Female BNC X8

o 0 0

Cooling Fan X2

HP SMU HV SMU HV SMU HPSMU

computer computer D-Sub / USB / LAN

44 cm 55 em




49 Device Statics Analyzer (DSA1010)




4 Device Statics Analyzer: DSA1010 Features HINSYUN

* Friendly user interface

> Transistor mode or Diode mode
> Testing Plan for series tests 5 — | Run
* Flexible DUT connection — Y|
> Package-Level o =

Testing Plan
|Vth/Ran

> Wafer-Level ol | M [ s s
« |-V & C-V automation - o
> SMU + CMU auto switch i
> HV Bias-Tee integrated

« DC & Pulse automation

> DC SMU + Pulse SMU auto switch
« Specification

> DC:1000V/10mA, 40V/3A

> Pulse : 20V/10A, 35V/5A

‘ ALLSTOP

Standby Testh  Ciaar chiart

- Removeg
o Clear}

v Save |

L Load |




BINSvuN

FOM Transphorm| GaN Systems Infineon Unit . .
Rdson 116 123 136 mQ * Flgure Of Merlt (FOM) °
Qoss 36 18.9 15.7 nc - Normalized to Rdson for size independent
Qgd 1.69 0.55 062 nC - Rdson*Die size = Rsp for wafer cost
=s i = s = - Rdson*Qoss for reverse (diode) switching loss
Ron*Qoss 4176 2325 2135 mQ*nC . .
- Rdson*Qgd for trun-on speed (switching loss)
Ron*Qgd 196.0 67.7 84.3 m2*nC
o tom oA = i mO*) - Rdson*Eoss for turn-off switching loss
Transphorm GaN Systems Infineon
1600 160 250
1400 —Ciss 140 —Ciss
200
1200 ———Coss 120 ——— Coss L
g 1000 —Crss % 100 ——Crss % 150
é 800 E 80 e E — Ciss
g - \& g_ o ;j.lw —Coss
400 \\ 40 i — Crss
200 20
0 M 0 \ 0 L
o 100 200 300 o 100 200 300 400 o 100 200 300
Vs (V) vds (V) vds (V)




49 Our Products

Device Statics Analyzer (DSA1010)
Device Dynamics Analyzer (DDA8010)*
Device Dynamic Reliability Analyzer

(DDRA8010, 2021Q3)**

* Dynamics = Trapping induced Dynamic Characteristics under
system-like operation

** Dynamic Reliability = Lifetimes prediction under system operation




49 Device Dynamics Analyzer (DDA8010) Photo




49 Device Dynamics Analyzer: DDA8010 Prototype

Switching On-Vqg: -12V~12V for device benchmark
¢ Switching Voltage : <800V

Switching Current : <10A

Switching Frequency : <500kHZ

Switching Duty : 10%~90%

Temperature : 25C~175C

Characterization Items : Dynamic Rdson(HSW, ZVS),

Dynamic Rsdon(ZVS), Dynamic Vth, Dynamic Vsd,

Dynamic HTOL (SALT), Pulse I-V...

S

£
y

Mechanical & thermal Control Safety Box of DUT l Clrcmt Board ‘



49 DDA8010 : Configuration

Different Packages
on DUT Substrates

DUT i
Tc Control !

Dynamic

High Volitage : " ld_s ! l_sd Vds
Pulse Circuit 0"| ! t hg:cc?‘o'n :

{ { i :

s N |

—
! i
1

T
Il ey |
E¥Eldsllsdll, i

Oscilloscope

Circuit Board




49 DDA8010 : User Interface of Pulse IV

Device Dynamics Lab

Save folder

Device name

L DADATADDL || Device#1

Testing Plan

Test ltem 1
125  Dynamic Rdson Add
25 END

« View

Replace

Remove

Clear

Save

Load

1400
Switching On-Vg 1;_0_33 ol e~
- . 10007
switching Off-va : || 800
60.!]3
Temparatura @ || 25 00

2085
8453

Process Temperatura [J—__ ;.4B.QI
Set Temperature | [25 a( Ru n

Smanchy Tasing Tex3  Pump sastus

JOP®® AlsToP

Startsetting Pulse 1V | Dynamic Vsd | Dynamic Rdson | Dynamic Vith | Dynamic HTOL | Dynamic HTRB | Baking | END |

( on ) Drain Currentvs Gate Voltage

_snapshct Scope
ld-¥g:Vd (V) Step Vd (V) Iy Save |

AR o Save interval

Id-Vig: Vg range (V) step vgivy

Zascvd=05 gl

dascvd=1o B

{  ©ON ) Drain Current vs Drain Voltage

Snapshot Scope

1d-vd : Vg (V) Step Va V) | S3ve
LIl - Save interval
Id-Vd :Vd range (V) Sepvid (V) His

B STOP

Flascvg=10 [i§
Hzscvg=20 [l
bascvg=20 N
Il 2scvg=40 8
I 2scvg=50 I
1 25cvg-60 [l




49 DDA8010 : User Interface of Dynamic Rdson

SwitchingOn-Vg: | 6 ' ' || ] Process Temperature [ 11 124,9¢ Run
3 Set Temperature r‘
Switching Off-Vg : 230K

Device Dynamics Lab - : ’ ‘ Standby Tesming Te>30C Pumpmans

i JOP®® AlLsTOP

2497 J
Save folder Device name 7180 7479

4 DADATA\DD Ll Device#1
iesling o ' Start setting | Pulse IV | DynamicVsd Dynamic Rdson I Dynamic Vth | Dynamic HTOL | Dynamic HTRE | Baking | END |

T . Add

| 25 Dynamic Rdson Slew rate ~ 2000+

[25  END & Z\S « HSW Fast £ 19004
< 1800-

View Dynamic Rdson : Frequency (Hz) Step (Hz)
100k 2 100k 100k

o Replace Dynamic Rdson : Duty (%) Step (36)
50% -l 50% 20% s e e s e e e e
0 50 100 150 200 250 300 350 400 450 500 550 600
vd (V)
& 25C100kHz50% 20a2vs gl
£ 25C 100kHz 50% 2004w [

Dynamic Rdson : Ids (A) Step (A)
2 g 2 2 1

Remove

Clear Dynamic Rdson : Drain voltage range (V)

=0 | zi[s00 | Step (i = |50

Record time interval (sec)
22 5| STOP

Snapshot Scope  Save interval

¥, Save




49 DDA8010 : User Interface of Dynamic Vth

Switching On-Vg: ¢ - [ [ [ I I Process Temperaturs | | 25]{

Set Temperature il I Ru n
Switching Off-vg : 25.00

Device Dynamics Lab - - S 2 Standby Testng TexS0C  Pumesiatus

)90 AL STOP|

Temperature !

Save folder Device name
% DADATA\DDL |(im)| Device# 1

Testing Plan Start setting | Pulse IV | Dynamic Vsd | Dynamic Rdson  Dynamic Vih [ Dynamic HTOL | Dynamic HTRB | Baking ] END |

400
|25 END «Z ZVS = HSW

View Dynamic Vth : Frequency (Hz)  Step (Ha)
100k - 100k (- o

Dynamic Vth : Duty (%) Stap (%)
« Replace i ] |

Dynamic Vth : Drain voltage (V) Step )

0 . 400 - 400> -

Remcve| 7 3 25C050vds static

Dynamic Vth : Vds Voltage (V) Sep ARG SR NN S PV
s | o5 2l 250, 100iHZ50% 400N, 050Vl ZV5

Clear : [7125100KHSSD% Ve, 0 SOV HSW

b1 25C 100kHZ50% 4000 d, 0.5 0V o5 HSW

Dynamic Vth : Gate Voltage range(V)
2o Ele  lsepl 202 |

Save

STOP

Load Snapshot scope Save interval

Save 45




49 DDA8010 : User Interface of Dynamic Vsd

evicm dynamics analyzerv2 3 v
Edit Operste Tools Vindow

»>Ew

Bgi_: 3 — | | | Process Tempetature || | 24.7C

10002 f - S Set Temperature [/ | 35 o¢ RU n
Swatching Off-Vg: 0 8002 - Wy

Device Dynamics Lab 6002 SP————— Srandny Testing Te>30C  Pump satus

Temperature : || 25 4003

Save folder Device name zﬁ.g;m ; S S m ‘ ‘ ‘ J ALL STOP

R DADATA\DDL /i Device#1

Switching On-Vg

Start setting | Pulse Iy Dynamic Ved | Dynamic Rdson I Dynamic Vth ] Dynamic HTOL | Dynamic HTRS | Baking I END |

S ! o | Elascoevgsatic [\
7

Dynamic Vsd : Frequency (Hz) Step (Hz) 0 g Jsss| “125¢C100kHz50% 400va00vo [l

100k . 100k 0

VIEW Dynamic Vsd : Duty (%) Step (56)

50% 2 50% s 30%

" Replace Dynamic Vsd : Drain voltage Step (V) |

400 - 400 <400> 15 2 25 3 35 4 45
Vsd_on (V)

B Remove Dynamic Vsd : off-Vg voltage Step (V)

[Z 25C.0.0vg Static
[Z 25€.100kHz 50%400Vd,0.0Vg -

(A)

@ Clear Dynamic Vsd : Vsd voltage range
=110 Step (V)| - (02

Isd_off

Save

Snapshot Scope  Save interval

¥ Save 515 | 0

15 2 25 i 2% 4 45
Vsd_off (V)




49 Device Dynamics Analyzer: DDA8010 specification

Specification of Device Dynamics Analyzer (DDA8010)

Parameter Operation Condition

Vgs 12 ~+12

Temperature 25~175

Voltage < 800

Frequency 100 200 300 400 500

Duty 10, 20, 30, 40, 50, 60, 70, 80, 90 20, 30, 40, 50, 60, 70, 80, 90

Current 10, 8, 8 6, 6 4, 4 3, 3 8 8 6 6 4, 4 3, 3

Pulse |-V 20V | 30A (>1us pulse width)




49 Wafer Probing Device Dynamics Analyzer : WPDDAG6505

>
>
>
>
>
>
>
>

One positioner occupied only on Semi-Auto or Manual station
Switching On-Vg : -12V~12V

Switching Voltage : <650V

Switching Current : <5A

Switching Frequency : <300kHZ

Switching Duty : 10%~90%

Temperature : Thermal chuck limited

Characterization Items : Dynamic Rdson(HSW, ZVS), Dynamic
Rsdon(ZVS), Dynamic Vth, Dynamic Vsd, Dynamic HTOL (SALT), Pulse
I-V...

Circuit on Probe

g @ Mini Probe Card

— ~.‘.:-__-:.§_-3

Thermal Chuck



49 Wafer Probing Device Dynamics Analyzer : WPDDA6505 RF RINSYUN

Characterization items :
» Dynamic Rdson (HSW / ZVS) Scope Circuit

> Dyn amic Vth (H SW / ZVS) DUT monitor Power & Control
» Dynamic Vsd s '
» Dynamic HTOL (HSW /ZVS)
> Pulse |-V

Dynamic Vds

Customized items for RF
» Dynamic HTRB

» |dq Drift

> DCHTOL (MTTF)

» Pulse |-V (Drain Lag) Thermal Chuck

Gate Probing Drain Probing




49 WPDDAG6505 RF Verified on Direct-Mount DUT

a8 Gate Crouit VI
K SAL VOO E A




49 Power Device Operation : Boost Application

Conventional Boost Convertor: Waveform : Continuous Current Mode (CCM)

Vin

Active Transistor  Vds

|ds
Rectifier

IF/lsd

I IVE vy
Vds out L
o—eo—} + Rectifier Vgs2
DJ 1 Vsd

Active Isd ! Sync. Transistor
& VF / Vsd
Transistor

o_l Synchronous =
Transistor Period 0] (6] € @

Ids Dyn. Rdson

Dyn. Vth Turn-off transient

Active Transistor Offstate HSW turn-on

Rectifier Dyn. VF Dyn. Trr/Qrr Reverse Forward transient

Dyn. Rsdon

Sync. Transistor Dyn. Vth

Dyn. Vsd Off-state ZV'S turn-on




4» Dynamic Characteristics : Dynamic Rdson RINSYUN

> Trapping induced Rdson increasing during switching L
» Hard switching worse than Soft switching (ZVS) fcocou s
» Switching Voltage dependent '

Hard ; :::‘a Dynamic Ron
Switching ﬂ

JI

time {ns)

—i—Hard Switching

=—¢=Soft Switching

P —

—

——Id
_ ——Vd
Soft '
Switching | H
I

time (ns)

Dynamic Ron/ Static Ron (X)

200 300
Switching Voltage (V)




4» Dynamic Rdson Demonstration

» DUT : GaN Systems
(650V, 150mOhm; GS-065-011-1-1)

Dynamic Rdson (100kHz, 50% duty, 2A)
—a—HSW_125C —e—7ZVS 125C

~s—HSW_25C —+—ZV5_25C

141112
.-
——-
= ————
—— = —0

E 20 "
= ‘___.____._.-=|=—;-':— .

Methodology : ! ;
> Dynamic Rdson extraction swicig votoge 1)
under system-like operation

125C, 500V HSW turn

Switching Condition : N
» HSW vs. ZVS

» 25Cvs. 125C

» F=100kHz, Duty=50%

> Id=2A




49 Dynamic Rdson Benchmark

Gate Stack Trapping
- Gate Edge Trapping
Fassivation Trapping

Dynamic Rdson : 25C, 200kHz, 50% duty, 2A Dynamic Rdson : 125C, 200kHz, 50% duty, 2A

—&— Schottky Gate p-GaN HEMT_HSW —a— Schottky Gate p-GaN HEMT_HSW
- & - Schottky Gate p-GaN HEMT _ZV5S - @ = Schotthy Gate p-GaN HEMT_2ZVS
—8— MIS-HEMT in Cascode_HSW —@— MIS-HEMT in Cascode_HSW

= 8 = MIS-HEMT in Cascode_ZV5S = 8 = MIS-HEMT in Cascode_ZVS

—4— Ohmic Gate p-GaN HEMT_HSW —+— Ohmic Gate p-GaN HEMT_H5W

- ¢ - Ohmic Gate p-GaN HEMT_ZVS - @ - Ohmic Gate p-GaN HEMT_ZVS

-_'-.‘-.. —< — -
F:g—.—:g'.’.@__*__ﬂ__oum

-

Tt --%--¢--0--9°

Normalized Dynamic Rdson (%)
Normalized Dynamic Rdson (%)

200 300 400 500 200 300 400
Switching Voltage (V) Switching Voltage (V)




4» Dynamic Characteristics : Dynamic Vth (Ron-Vg) RINSYUN
> Trapping induced Vth shift during switching L 2

» Hard switching worse than Soft switching (ZVS) — B:_um;
» Voltage & Temperature dependent :

> Impact to switching current capability ———

Dynamic Vth Dynamic Ron vs. Id

= Staic
| =——Gate Switching ' —#-|d < Max Id rating
' Drain Switching '

=¢+=|d > Max Id rating

Dynamic Ron / Static Ron (X)

O = N W & 00N o O

200 300
Switching Voltage (V)




49 Dynamic Vth Demonstration : Ron-Vg

» DUT : GaN Systems
(650V, 150mOhm; GS-065-011-1-1)

Dynamic Vth (25C, 100kHz, 50% duty, 2A) Dynamic Vth (125C, 100kHz, 50% duty, 2A)
b — Static 2000 | '_
Gate Switching_6V i | \
2ZVS switching_200V
ZVS switching_400V
ZVS switching_600V
HSW switching_200V
——— HSW switching_400V
—— HSW switching_600V

2000

g

Static l'.

Gate swirchiné_sv

Vs switchins_‘z_DUV
2vs switching_agov
ZV5 switching_600V
HSW switc h‘lng_!l]il\v\\____

Dynamic Rdson (mOhm)
P
g

Dynamic Rdson (mOhm)

g

Methodology : oo = |
> 99/100 pulses under system- —T s e [ s
like operation R IR | B
» 17100 pulse sweeps Gate R T T
level to extract dynamic
Ron(Vg)
Switching Condition :
» HSWvs. ZVS
» 25Cvs. 125C
» F=100kHz, Duty=50%
> Id=2A




49 Benchmark of Dynamic Vth : Id-Vg

Cate Stack Trapping
Gate Edge Trapping
Fassivation Trapping

1/100 pulse Gate level sweep

een
1] |
1] |
1] |
|
|

DUT Ids : :i—l

DUT Vds : "i 'f
= ) h

Ga
S

Dynamic Vth : HSW, 125C, 200kHz, 50% duty
2.1

36

3.0 18
Gate Stack

hole trapping 15

24

12

18
09

12 "Gato Edge electron trapping

id (A) at Vds=0.5V

0.6

Id (A) at Vds=0,5V

06 : : f w— Static
: HE s=+= Gateswitching at Vdd=0v 0.3 : wsss Gateswitching at Vdd=0v
= = Gateswitching at Vdd=400V : 2 = * Gateswitching at Vdd=400V
0.0 L 0.0
5 6 7

a
Vs (V)




49 Dynamic Vsd Benchmark

Vsd at Gate turn-off edge Vsd at Gate turn-on edge
Sew (

I
]
J

-

-
= e

DUT Ids : ! l

DUT Vds :

v ——————

| U [—— 5 Sy—"

.+ Gate Stack Trapping

Feld Plate S et Gate Edge Trapping
| passivation Trapping

- Bulk Trapping

’
I
I

| J SR "

N

Dynamic Vsd : 125C, 200kHz, 50% duty at turn-off edge

10 10

===« MIS-HEMT in Cascode_Static ===« MIS-HEMT in Cascode_Static

——— MIS-HEMT in Cascode_Vsw=400V 2 e MIS-HEM T I Cascode_Vsw=300V

===« Ohmic Gate p-GaN HEMT_Static = = =~ Ohmic Gate p-GaN HEMT_Static

s Ohmic Gate p-GaN HEMT_Vsw=400V we Ohimic Gate p-GaN HEMT_Vsw=400V

== =« Schottky Gate p-GaN HEMT _Static = = = = Schottky Gate p-GaN HEMT_Static
Schottky Gate p-GaN HEMT_Vsw=400V w Schotthy Gate p-GaN HEMT_Vaw=400V

Vsd (V)




49 Accuracy & Resolution of Dynamic Rdson

Dynamic Rdson verification on SiC MOSFET

ZVS at 400V T . [ HSW at 400V 4 - 7 HSW at Z00KHE, 600V & Smﬂﬁw THWl |
Vgs BT _ Ves '

Dynamic Rdson

125C

I...l-...l....l-.....-l......_.ﬁ._-ﬂ_-a_-a

I e e S S L o S s e B et
25C @  Dynamic Rdson_HSW

250 O Dynamic Rdson_IVS

= Static Rdson_DC reference

Dynamic Rdson (%)

Dynamic Rdson (m£2)

200

0 200 300 400 500 600 )
Switching Voltage (V) Stress Time (hr)

Accuracy : Ron offset < 1% Resolution : ARon < + 1% ; 100ns response time




49 Dynamic HTOL Demonstration

DUT : GaN Systems
(650V, 150mOhm; GS-065-011-1-L)

Methodology :
> Real-time Dynamic Rdson monitoring under system-like operation

2.0047 50.00ns! 0.0s Auto £

Dynamic HTOL (125C, 100kHz, 50%, 500V, 2A)

E
£
o

£

=
=]

1]
o
=
A

E

o

£

>

o

6
Stress Time (hr)




49 Device Dynamic Reliability Analyzer(DDRA8010)
10 DUT Module

DUT Socket
DUT Board

| L L L

/'/' “

v
/ !.'/ !./ [ 1/
oseri—§  HHH T
A
/

Thermal Plate <

Circuit Socket Circuit Switch Board




49 Device Dynamic Reliability Analyzer(DDRA8010)
10 DUT Module : Function Verified




4 Methodology to Evaluate System Lifetime

DDRA8010 |:> [ 5 Acceleration Factors ]
11 conditions

for Target DUT @

@ Product Aging Curve

J

DDRA8010

Center Condition System Conditions
for DUT split @

G Mission Profile

Dynamic @
Reliability
Mechanism

Aging under Mission

U

System Lifetime




4 Dynamic Reliability (2021Q4)
Referto “New Circuit Topology for System-Level Reliability of GaN” (ISPSD2019)

Proposed HB RC load showed advantages as a hard switchingtest vehicle

TSMC : HB RC load Panasonic: LR load Tl:Lload Transphorm : Boost

. g Lm

Bz |

s \ GaN FET
’DS

Hard Switching Test Vehicle TSMC Panasonic Transphorm
Setup Half-Bridge RC load LR load L load Boost Convertor
Power consumption Low (<10W) High (>100W) Medium (>10W) High (400W)
Multi-DUT (sample size) \' limited \' limited
Temperature \'; Vv Vv
Voltage Vv Vv \'
Current \' Vv Vv
Frequency limited limited limited
Duty limited limited limited

Acceleration
Flexibility




4 Dynamic Reliability (2021Q4)

»Harshness of hard switching is tuned by locus of turn-on transient
»HB RC load can create similar stressful locus like inductive load
Half-Bridge RC Load: Inductive Load:

Vvdd Vdd

Rload F"‘Ioad

Cload

cload repe—_—

]
le

= | l.=CdV/dt ¥ ool I
—I_]T _| : HS Coss vic v IDlode CDlodedV/ t

DUTvds T GaN FET
DUTId dvidt —\—

DUT Vgs id

M oL pur —[ out

Turn-on Transient of RC Load

20

15

' Non-stressful %
! conduction state

— — 1 _Rload

] \ == 1_Cload
LN,
o
Conduction loss free

0 5E-08 10 20 30 40
Time (s) time [ns]

Drain current (A)

Drain-source voltage (V)




4 Dynamic Reliability (2021Q4)

Mean time to failure (MTTF)
In-situ dynamic Ron for 1/1000 on-pulse ok Oy o
10 DUT were stressed & monitored in parallel 1
50% dynamic Ron shift for failure criteria e
Weibull Plot for MTTF T

Weibull Plot from 10DUT 550V_12A_125C_100kHz_20%

ha
=)

-
w

ooy
-]

=
B

Relative Dynamic Ron (X}

10
Lifetime {hr)

Stress Time (hr)




4 Dynamic Reliability (2021Q4)

Temperature Acceleration :
»Ea= 0.39eV extracted from temperature acceleration at 100C, 125C & 150C

»Stress condition : Vdd=550V, Ipk=12A, f=100kHz & on-duty=20%

Weibull Plot for various temperature MTTF vs. Temperature

Ea=0.39eV | |
' i ..-:-""'"?
'P"" |

| ™
-
)
-

-—a

LnLn{1/1-F)

24 25 26 27
1000/Tj (1/K)

Lifetime (hr)




4 Dynamic Reliability (2021Q4)

Voltage Acceleration :
» AVdd= 0.036V-1was extracted from voltage acceleration at 525V, 550V & 575V

» Stress condition : Tj=125C, Ipk=12A, f=100kHz & on-duty=20%

Weibull Plot for Various Voltage MTTF vs. Stress Voltage

BAyyq = 0.036V1

LnLn{1/1-F)

540 560
Stress Voltage (V)

Lifetime (hr)




4 Dynamic Reliability (2021Q4)

Current Acceleration :
» Alpk= 0.058A-1was extracted from current acceleration at 12A, 16A & 20A

» Stress condition : Tj=125C, Vdd=550V, f=100kHz & on-duty=20%

Weibull Plot for various Idpk MTTF vs. Peak Drain Current

Ak = 0.058A"

LnLn{1/1-F)

10 15
Peak Drain Current (&)

Lifetime (hr)




4 Dynamic Reliability (2021Q4)

Duty Acceleration :

» Aduty= 0.041duty-1was extracted from duty acceleration at 20%, 30% & 40%

» Stress condition : Tj=125C, Vdd=550V, Ipk=12A & f=100kHz

Weibull Plot for Various Duty

MTTF vs. Duty

LaLn(111-F)

40% duty

+30% duty
m20% duty

A4ut,=0.041duty"!

1
Lifetime (hr)

30
Stress Voltage (V)

40




4 Dynamic Reliability (2021Q4)

Frequency Acceleration :
» Afrequency= 0.0032f ! was extracted from frequency acceleration at 100kHz & 200kHz

»Stress condition : Tj=125C, Vdd=550V, Ipk=12A & duty=20%

Weibull Plot for Various Duty MTTF vs. Frequency

A;= 0.0032f1

LaLn(111-F)

40% duty
+30% duty
m20% duty

T T 200

1 T
Lifetime (hr) Frequency (kHz)




BINSyun

Contact me

LLENESE ST E=T VAT
Pinsyun technologies Corp,.
&dt: 02-2278-9886
#17: 03-668-1808
&75: 06-230-0896




