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AP4439GM-HF
| Halogen-Free Product |

Advanced Power P-CHANNEL ENHANCEMENT MODE

Electronics Corp. POWER MOSFET
V¥ Simple Drive Requirement BVpss -30V
VW Lower On-resistance 5 Ropson) 10mQ
VW Fast Switching Characteristic I -13.3A
V¥ RoHS Compliant & Halogen-Free

D

Description —
Advanced Power MOSFETs from APEC provide the designer with the v
best combination of fast switching, ruggedized device design, low on- G
resistance and cost-effectiveness. S
The SO-8 package is widely preferred for all commercial-industrial

surface mount applications and suited for low voltage applications such
as DC/DC converters.

Absolute Maximum Ratings@Tj:25°C(unIess otherwise specified)

Symbol Parameter Rating Units
Vps Drain-Source Voltage -30 \%
Vas Gate-Source Voltage +25 \%
Ib@Ta=25C Drain Current®, Vgs @ 10V -13.3 A
Ib@TA=70°C Drain Current®, Vgg @ 10V -10.6 A
lom Pulsed Drain Current* -50 A
Po@TA=25C Total Power Dissipation 25 w
Tste Storage Temperature Range -55 to 150 T
T, Operating Junction Temperature Range -55 to 150 C

Thermal Data

Symbol Parameter Value Unit
Rthj-a Maximum Thermal Resistance, Junction-ambient® 50 CIW
Data and specifications subject to change without notice 1
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Electrical Characteristics@Tj:25°C(unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
BVpss Drain-Source Breakdown Voltage Ves=0V, Ip=-250uA -30 - - \%
Rops(on) Static Drain-Source On-Resistance? |[Vgs=-10V, Ip=-12A - 8 10 | mQ

Vgs=-4.5V, [p=-8A - 12 17 | mQ
Vasiih) Gate Threshold Voltage Vps=Vas, Ip=-250uA -1 - -3 \%
Oss Forward Transconductance Vps=-10V, Ip=-12A - 32 - S
Ipss Drain-Source Leakage Current Vps=-24V, V=0V - - -30 UA
lss Gate-Source Leakage Vgs=120V, Vps=0V - - | +100| nA
Qq Total Gate Charge Ip=-12A - 31 70 nC
Qgs Gate-Source Charge Vps=-15V - 6.5 - nC
Qqd Gate-Drain ("Miller") Charge Vgs=-4.5V - 14.5 - nC
ta(on) Turn-on Delay Time Vps=-15V - 9 - ns
t, Rise Time Ip=-1A - 7 - ns
Loty Turn-off Delay Time Rs=3.3Q2 - 100 - ns
te Fall Time Vgs=-10V - 63 - ns
Ciss Input Capacitance Ves=0V - 2770 | 5080 | pF
Coss Output Capacitance Vps=-25V - 420 - pF
Ciss Reverse Transfer Capacitance f=1.0MHz - 375 - pF
Ry Gate Resistance f=1.0MHz - 5 - Q
Source-Drain Diode

Symbol Parameter Test Conditions Min. | Typ. [ Max. | Units
Vsp Forward On Voltage2 Is=-2A, Vgs=0V - - -1.2 \%
t, Reverse Recovery Time Is=-12A, Vgs=0V, - 31 - ns
Qn Reverse Recovery Charge dl/dt=100A/us - 23 - nC
Notes:

1.Pulse width limited by Max. junction temperature.

2.Pulse test
3.Surface mounted on 1 in? copper pad of FR4 board, t < 10s ; 125 C/W when mounted on Min. copper pad.

THIS PRODUCT IS SENSITIVE TO ELECTROSTATIC DISCHARGE, PLEASE HANDLE WITH CAUTION.

USE OF THIS PRODUCT AS A CRITICAL COMPONENT IN LIFE SUPPORT OR OTHER SIMILAR SYSTEMS IS NOT AUTHORIZED.

APEC DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED

HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.
APEC RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE

RELIABILITY, FUNCTION OR DESIGN.
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Fig 2. Typical Output Characteristics

Fig 1. Typical Output Characteristics
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Fig 4. Normalized On-Resistance

Fig 3. On-Resistance v.s. Gate Voltage
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Fig 7. Gate Charge Characteristics
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Fig 8. Typical Capacitance Characteristics
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MARKING INFORMATION

Hgimugt

Part Number

Yy V¥
44396I\4I

meet Rohs requirement
for low voltage MOSFET only

YWWSSS =

TOTOT

Package Code
Date Code (YWWSSS)

Y : Last Digit Of The Year
WW : Week
SSS : Sequence




ADVANCED POWER ELECTRONICS CORP.

Package Outline : SO-8
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SYMBOLS Millimeters
MIN | NOM | MAX
A 1.35 1.55 1.75
Al 0.05 0.15 0.25
B 0.30 0.41 0.51
D 4.80 5.05 5.30
E 5.79 6.00 6.20
El 3.70 3.90 4.10
e 1.27 TYP
G 0.17 0.21 0.25
F 0.38 0.83 1.27
a 0° 4° 8°

1.All Dimension Are In Millimeters.

2.Dimension Does Not Include Mold Protrusions.

Draw No. M1-M8-G-v03
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Advanced Power
Electronics Corp.

SO-8

SO-8 FOOTPRINT :

4.1mm

2.1mm I

0.7mm

6.2mm

ADVANCED POWER ELECTRONICS CORP.

Draw No. M1-M8-G-v03


mia
打字機文字
7


> 8,

W AR

e

ER

T~

-

=h
C e

I A >\
Ll l)v\)a *

)

¢ AR
(5.1.5 USE BUBLE PLASTIC MATERIAL INSIDE THE CARTON THEN PUT THE
WAFER BOX ONTO CARTON. AS ATTACHMENT -+ - -3)
5.2 PACKAGE # & ¢ % T ¥ 2 (5.2 PACKAGED FG PACKING STANDARD.)

7

# % (5.2.1 TUBE PACKING STANDARD.)

5.2.1 ? i (TUBE)z %
52.1.1
PKG TYPE TO-220 TO-220CFM TO-262 DIP-8 TO-3P TO-251 TO-247
TUBE 50ea 50ea 50ea 50ea 30ea 80ea 30ea
INNER BOX 1000ea/Box 1000ea/Box | 1000ea/Box | 3000ea/Box 360ea/Box 8000ea/Box 240ea/Box
12 4
OUTER CORTON | 6000ea/carton | 6000ea/carton GOOOe:/carto OOO(:]a/carto 1440ea/carton 0000ea/carton 1200ea/carton
Attachment(- )
CARTON Attachment Attachment | Attachment | Attachment Attachment(z ) Attachment
DIMENSION -) AttaChm)e“t (- -) (1) ) (= -)
-1
5212 BB ERPETSFIETE > LR £ R F e E R o
(5.2.1.2 NEED TO PUT EMPTY INNER BOX INSIDE OUTER CARTON
FOR NON FULL PACKED CARTON.)
522 7] ¢ Z(TAPE&REEL)z %48
(5.2.2 TAPE & REEL PECKING STANDARD.)
5.2.2.1
SO-8/TSSOP-8/ SOT-23/5/6/
ESOP-8/ SOT-323/363
TO-252/ PMPAK/ SC70-4L/5L/
PKG TYPE TO-263 SOT-89 GEM2928-8 TO-92
SOT-223 MESOP-8/ TSOT-23/5/6
MESOP-10 DNF 3Xx2/
DFN 3X3 DFN 2 X2
REEL 3000ea 800ea 3000ea 3000ea 1000ea 3000ea 2000ea
INNER BOX 6000ea/Box 800ea/box 6000ea/box 15000ea/box 4000ea/box 15000ea/box | 2000ea/box
OUTER
CORTON 24000ea/carton | 4000ea/carton | 48000ea/carton | 150000ea/carton | 40000ea/carton | 150000ea/box |32000ea/box
CARTON Attachment Attachment | Attachment
DIMENSION Attachment (=) a(c: r)nen Attachment (=) | Attachment (=) |Attachment (=) =) ()
. . . _ , ) Figure /- /-+ = . ~ Figure = Figure 4,
REEL SPEC. Figure - /= Figure = Figure = /~/+ - oz iy Figure 7
5222 BB KM PP TR N R F e A .
> i e 1 QWMPC-T7801
W a5 40
B B2 .
8

ST

¥

Ferd o BFE R KGR

The copyright belongs to APEC. Any unauthorized use is prohibited.
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(5.2.2.2 NEED TO PUT EMPTY IN’'NER BOX OUTER CARTON FOR NON

FULL PACKED CARTON.)
5223 ¥ - A2 5 3¥ - B 7 I DATACODE # #% -

(5.2.2.3 Only allow 2 different date code to be combined into one reel.)
523 # % B2 % 45:%(5.2.3 BAG PACKING STANDARD.)

532 FA&KFHFT

5232 ki KRG #Fflepz

PKG TYPE TO-220 TO-251/TO-92
BAG 50ea 100ea
INNER BOX 500ea/box 10000ea/box
OUTER CORTON 4000ea/carton | 40000ea/carton
CARTON DIMENSION | Attachment (=) | Attachment ()
P I g e .

(5.2.3.2 NEED TO PUT EMPEY INNER BOX INSIDE OUTER CARTON
FOR NON FULL PACKED CARTON.)

-

Krl-faFp > NELAE

SR o

(5.3 NO ANY DIFFERENT P/N FG INSIDE SAME CARTON.)

4 & gfatRd

B 1 R R B (Ao S )R AR L £ Rl o

S.
(5.4 LABELING : ATTACH LABEL ONTO INNER BOX & OUTER CARTON AS
ATTAHMENT =)

SR PR R ARG Y R ACRAE SRR A - AN 2

51z¢ X'AKR
£ % »p £ (PizzaBox)
5515 7 ¢ %2 £ ¢
SOT-23/25/26
SO-8/TSSOP-8/ SOT-323/363
TO-252/ ESOP-8/PMPAK/ SC70-4L/5L
PKG TYPE TO-263 SOT-89 GEM2928-8
SOT-223 MESOP-8/MESOP-10 | TSOT-23/5/6
DFN 3X3 DNF 3x2/
DFN 2X%2
REEL 3000ea 800ea 3000ea 3000ea 1000ea 3000ea
INNER BOX 6000ea/Box 800ea/box 6000ea/box 12000ea/box 3000ea/box 15000ea/box
OUTER CORTON | 24000ea/carton | 4000ea/carton 48000ea/carton 120000ea/carton | 30000ea/carton | 150000ea/box
ARTON
DICMEN; ON Attachment (= ) | Attachment (= )| Attachment (=) Attachment (= ) |Attachment (= )| Attachment(=)
. . . Figure w /- /-+ = . Figure -
— [ = Y S B
REEL SPEC. Figure - / Figure = Figure = /~/ Lz iy Figure I
> i e 1 QWMPC-T7801
W a5 40
—FI"_ 1‘%3 ] = oA 2> B, 2,2 L e L= 1 13E 2
WA mEATE o B I ARG DR 9

The copyright belongs to APEC. Any unauthorized use is prohibited.
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5.5.2. 7 e L ¥ hesig 12 (4,)
5.2.3. 13 v & drrig it (L)
b RE ST ARG 2.

FERRAHRICEATQARR RBRERMNEIRAERFLOEIFIY -
(5.6 PACKING INSPECTION : STAMP QA IN SPETION ONTO LABEL AFTER
COMPLETELY PACKING STEP.)
6.7h P Fehe HARGERE SR fo
(6. THE PACKING SPEC. OF PURCHASED FG IS FOLLOWED BY CUSTOMER’S

REQUIREMENT.)

T.ApRBE~ 1 &

(7. DOCUMENT : NO)

i = Db iR ( CARTON LABEL )

LR Nk

7 4 A& &1 # (For Pb-Sn Product)
BH LT IR AL
ADVANCED POWER ELECTRONICS CORP.

PIN :

DateCode :

QTY

< 2 e ¢ QWMPC-7801
w0 w40
o4 ey B s e , P pt 1 3 o
%fﬁ}%% B 5 ’”’T"fi » B T RSP 10
The copyright belongs to APEC. Any unauthorized use is prohibited.
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W o BT
&

& & (For Pb Free Product) :

\w 4«

1

%5
e

g N 3

0

THhAREFRMGHAMLS

Advanced Power Electronics Corp

2

TRhEATEFRAEAMRRT

Advanced Power Electromics Corp

P/N

ARIL L LT IR

PIN: 1L TS T
~ AP2301GN

S T
e T
ty: I :

Q. b Qac:

@1 000 OA0 JO0 TOR D T e
Date Code Ll

[+

W ATty A AL §)

Advanced Power Electronics Corp

P/N
Lot No:
Qty:

b

A

||||I||ﬂ|lﬂ|||||l||“
TO-220
!| |iﬂ|||1|l||“ QcC:

Date Code: Hliﬂ Htl]lll!lllllllll
|

AP2301GN
Lot No:  LUNHUMM M mmmin
Qty b g
Y 3000 GC.
Date Code: I I 000000 bR0 100
N1P1 1hE
| |
f— e "lJ
20143—13551%3‘?1 i?’_ﬁ’}
# %A & 1% & (For Halogen Free Product) :

\ — =
2014&1455»:@?;?1&&?1
F —
&Mk AL 28]
Advanced Power Electronics Corp
PIN: T R R
' EPZ:!II-IGM.I.I“T
Moo IR TR
SN Nt 102
QY 3000 Qc:

—

20144 Bﬂuﬂuﬁaﬁﬁﬁﬁl

A 8 L B

G. P. PASS

& & £ & ¢ (For Wafer Box)

B 1T 000100 BT A
Date Co - -

=5

20l4¢l4ﬁl~if§ﬁaﬁi1 MTE

[ NOo/icPERCP B 17 -

P/N :

WWWWWWWMMWWWWWWW

ANO317EARP

{Il

LOT NO = AR MY A W

Q'ty :

JYJJ718
TR

4 #01-04

< i 3 1 QIMPC-7801
W w40

P 5

R G AT o B R AR i
The copyright belongs to APEC. Any unauthorized use is prohibited.
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Attachment 3 : SO-8

~ ESOP-8

» TSSOP-8 - PMPAK - MESOP-8 - MESOP-10

Al
N

7

~ DFN 3 X3 Carton

50
30

30 mm

30 mm
12 mm

465 mm

£ E e
e 2 205 mm

L ) FRALET RO ARA

i N TN N 5 m

ERALETT RO AR ; %0 | \ Advanced Power Elecironics Corporation  1qp]

65 Advanced Power Electronics Corporation $ ‘ 245 mm .
50 100 30 mm 1 10 mm
PC0056
375 mm 355 mm 375 mm 355 mm

i 4k QWMPC-7801
w840

B 9

WG AT B R R R

The copyright belongs to APEC. Any unauthorized use is prohibited.

12


mia
打字機文字
12


B AERTF R AP
¢ AR

8.00 £0.10 ——* <~ —» l—2.00 .05
4.00 +0.10 —» |— §Z§ 1.50 +.10
l_l-75 +0.10
T @@QQO@d’QQGJ,r$
12.00 +.30 5.50 +.05
_.10 @ ) o) Q\ ® Y

|

[e21]
[eor]

O _O0 0O 0 ©0 _©0 0 O \
@ 1.50 +0.25

4.30 —= [-—

.229 +0.02 —
1.70
1.4011 \ ‘ {\ ,
7 1.‘ [7\8°MAX J J T T—— B° MAX
2.00 +0.10 5.

28 0.1

Ao Ko e

(330 mm)

||

1.All Dimensions Are Shown in Millimeters.
2. Packing : 3000 pcs / reel.

2 it et QWMPC-7801
W w40
O 22 RGO Ao B iE R AGRGESRE T
The copyright belongs to APEC. Any unauthorized use is prohibited.
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The copyright belongs to APEC. Any unauthorized use is prohibited.
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ADVANCED POWER ELECTRONICS CORP.

SO8-HF(E) Material list

Material . Parts Weight . Percentage
Parts Supplier Material P/N Country (mg) Substance Weight (mg) | Percentage by parts CAS No.
Epoxy Resin A 3.23 3.74% 7.50% |Trade Secret
Epoxy Resin B 1.29 1.49% 3.00% |29690-82-2
Phenol Resi 1.29 1.49% 3.00% |Trade Secret
Compound |  Sumitomo G600FL China 49.81% 43.063 o = - G LAl
Silica(Amorphous) A 35.74 41.34% 83.00% [60676-86-0
Silica(Amorphous) B 1.29 1.49% 3.00% |7631-86-9
Carbon Black 0.22 0.25% 0.50% |1333-86-4
PhSHSALD.S Pb 5.45 6.30% 92.50% [7439-92-1
Die attach Heraeus D3-}2M2g1 og | China 6.81% 5.887 Sn 0.29 0.34% 5.00% |7440-31-5
Ag 0.15 0.17% 2.50% |7440-22-4
Cu 32.58 37.69% 94.94% |7440-50-8
Fe 0.81 0.93% 2.35% |7439-89-6
Pb 0.00 0.00% 0.01% 7439-92-1
Lead Frame ASM A194+Ag China 39.69% 34.320 - -
P 0.03 0.03% 0.08% |7723-14-0
Zn 0.04 0.05% 0.12% |7440-66-6
Ag 0.86 0.99% 2.50% |7440-22-4
Sn 1.09 1.27% 99.99% |7440-31-5
Plating ASEM Sn China 1.27% 1.094
others 0.00 0.00% 0.01% |-
A 0.06 0.06% 99.99% [7440-57-5
Gate Wire Heraeus Au wire China 0.06% 0.056 - 2 2
others 0.00 0.00% 0.01% |-
. . . . Al 2.04 2.36% 99.99% [7429-90-5
Source Wire Runxiang Al wire China 2.36% 2.040
others 0.00 0.00% 0.01% |-
100.00% 86.46 86.46 100.00% 600.00%

16
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ADVANCED POWER ELECTRONICS CORP.

SO8-HF(G) Material list

Parts Material Supplier Material P/N Country Partir:]/\é)elght Substance Weight (mg) | Percentage Perczr;tr?ge by CAS No.
Epoxy resin 1 1.18 1.28% 2.7% Trade secret
Epoxy resin 2 0.35 0.38% 0.8% Trade secret
Epoxy resin 3 1.62 1.75% 3.7% Trade secret
Compound HITACHI CEL-9240HF JAPAN 47.35% 43.85 Hardener 1 1.75 1.89% 4.0% Trade secret
CaRBON Black 0.09 0.09% 0.2% 1333-86-4
Amorphous silica 38.59 41.67% 88.0% 60676-86-0
Crystal silica 0.26 0.28% 0.6% 14808-60-7
Ag 0.31 0.34% 2.20% 7440-22-4
Pb 11.99 12.95% 85% 7439-92-1
SOLDER PASTEH Indium Pb92.5Sn5Ag2.5 US.A 15.23% 14.10 Sn 0.62 0.67% 4.40% 7440-31-5
Rosin 0.71 0.76% 5% 65997-05-9
Proprietary 0.48 0.52% 3.40% Trade secret
Cu 29.83 32.22% 96.77% 7440-50-8
Fe 0.72 0.78% 2.35% 7439-89-6
Pb 0.00 0.00% 0.01% 7439-92-1
Lead Frame ASM Al194 Hong kong 33.29% 30.83
P 0.03 0.03% 0.09% 7723-14-0
Zn 0.04 0.04% 0.13% 7440-66-6
Ag 0.20 0.22% 0.65% 7440-22-4
. . Sn 2.56 2.76% 99.99% 7440-31-5
Plating REDSUN Sn100E Taiwan 2.76% 2.56 -
Impurity 0.00 0.00% 0.01% -
i Al 1.25 1.35% 99.99% 7429-90-5
Wire-1 AMETEK(SPM) Al Malaysia 1.35% 125 . 0 0
TANAKA SINGAPORE Impurity 0.00 0.00% 0.01% -
. Cu 0.01 0.01% 99.35% 7440-50-8
Wire-2 HERAEUS Cu MALAYSIA 0.01% 0.0075 -
Impurity 0.00 0.00% 0.65% -
100.00% 92.61 92.61 100.00%

17
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ADVANCED POWER ELECTRONICS CORP.

Recommended Reflow Profile for Lead(Pb) Free Soldering (Pure Matte Tin Plating)

Lead(Pb) free solders which require to use higher reflow temperature. Advanced Power Electronics
Corp. has studied the reliability of our products at higher reflow temperature. Customer may use
below temperature profile for the solders requirement.

)
.

SV Sy SVt S S

I S S S ———————

_______________________________________________________________

Tempematury ————
oF
]

PR L e EEE PR

- 1257 C to Peak >

Table 1. Lead-Free Reflow Rrofile Recommendation(IPC/JEDEC J-STD-020C)
Reflow Parameter Lead-Free Assembly
Minimum preheat temperature(Ts yn 150° C
Maximum preheat temperature(Ts yax 200° C
Preheat Time 60-180 seconds
Ts yax TO Ty, ramp-up rate 3° C/second maximum
Time above temperature Ty, (t;) 217° C 60-150 seconds
Peak Temperature (T,) 260° C
Time 25 C To Tp 8 minute maximum
Time within 5¢ of Peak Tp 20-40 seconds
Ramp-down rate 6° C/second maximum

* Could meet three 3 cycles

18
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Total page:_ 1 of 8

a Advanced Power Electronics Corp. Report No.__R-09402-01

Reliability Test Report

AP4439GM-HF

l. Accelerated Life Times Stress Test

. Environmental Stress Test

SO-8(M)

Approved by Prepared by
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1. Introduction
This report records the APEC product reliability test procedure, items and results;
give a clear overview of reliability qualification test.

2. Test Procedure

Sample from Production Lot

A\ 4

Pre-Condition

A

Pre-stress Electrical Test

A

Reliability Stress Test

\ 4

Post-Stress Electrical Test

|

Yes Electrical / Chemical /
> Physical Analysis
No

. |

Record Result Alert / Corrective Action

* Test Report
* Weekly Review

The information contained herein is the exclusive property of Advanced Power Electronics Corp. (APEC),
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2.1 Pre-Condition (SMD Packages devices only)
This is to simulate the product storage, shipping and customer application
environment.

Step 1: Baking 125°C , 24hrs.
Step 2: 85°C /85%R.H. Soaking 168hrs. (J-STD-020 Level 1)
Step 3: IR Reflow Tmax.= 260°C , 3cycles

2.2 Sampling plan
Based on LTPD = 10% , AC=0

3. Accelerated Life Time Stress Test
3.1 Test Level

B Routine Monitor Qualification
[ ] New Product Qualification
[ ] Engineer / Customer Request Qualification

3.2 Test Result

Sample | Total Device Failure Rate | MTTF’ (10°%)
Test ltem . Result
Size (hours) (FITs) | Devices hrs.
High Temperature
) 22 22000 hrs Pass 1186.08 0.84
Gate Bias(HTGB)
High Temperature
22 22000 hrs Pass 1186.08 0.84

Reverse Bias (HTRB)

CL =90% ; Ea = 0.7eV ; Operating Temp. = 70C

3.3 Test Item Description
3.3.1 High Temperature Gate Bias (HTGB)

+ Reference Standard
EIAJ ED-4701 D323
HTGB Operation spec. (QWRAD-7117)

» Condition:
Temperature: Max. Operating Temperature

The information contained herein is the exclusive property of Advanced Power Electronics Corp. (APEC),
and shall not be distributed, reproduced, or disclosed in whole or in part without written permission of
APEC.
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Test Point: 0, 168, 500, 1000 Hours  Nominal
Bias: Max. VGS Rating

3.3.2 High Temperature Reverse Bias (HTRB)
- Reference Standard
EIAJ ED-4701 D321
HTRB Operation spec. (QWRAD-7118)

« Condition:
Temperature: Max. Operating Temperature
Test Point: 0, 168, 500, 1000 Hours  Nominal
Bias: VS=VG=0V, VD= 80% of Max. BVDSS Rating

4. Environmental & Package Stress Test
4.1 Test Level

B Routine Monitor Qualification
[ ] New Product Qualification
[ ] Engineer / Customer Request Qualification

4.2 Test Result

Sample Test Time
Test Item . Result
Size (hours/ cycles)
HTST 22 1000 hrs. Pass : 0/22
H3TRB 22 1000 hrs. Pass : 0/22
THST 22 1000 hrs. Pass : 0/22
PRCL 22 10K cyc. Pass : 0/22
TCT 22 1000 cyc. Pass : 0/22
PCT 22 168 hrs. Pass : 0/22
TST 22 100 cyc. Pass : 0/22
HAST 22 96 hrs. Pass : 0/22

The pre-conditioning (SMD Packages devices only)

The information contained herein is the exclusive property of Advanced Power Electronics Corp. (APEC),
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4.3 Test Item Description
4.3.1 High Temperature Storage Test (HTST)
- Reference Standard
EIAJ ED-4701 B111A
HTST Operation spec. (QWRAD-7116)

- Condition:
Temperature: 150C
Test Point: 0, 1000 Hours  Nominal
Bias: no Bias

4.3.2 High Temperature & Humidity Reverse Bias (H3TRB)
- Reference Standard

EIAJ ED-4701 B122A
H3TRB Operation spec. (QWRAD-7111)

- Condition:
Temperature: 85T
Relative Humidity: 85% R.H.
Test Point: 0, 168, 500, 1000 Hours  Nominal
Bias: VS=vG=0V,

VD= 80% of Max. BVDSS Rating up to 100V

4.3.3 Temperature Humidity Storage Test (THST)
- Reference Standard
EIAJ ED-4701 B121

THST Operation spec. (QWRAD-7115)

« Condition:
Temperature: 85T
Relative Humidity: 85% R.H.
Test Point: 0, 1000 Hours  Nominal
Bias: no bias

4.3.4 Power Cycling Test (PRCL)

The information contained herein is the exclusive property of Advanced Power Electronics Corp. (APEC),
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- Reference Standard
EIAJ ED-4701 D322
PRCL Operation spec. (QWRAD-7114)

« Condition:
Temperature: Tj=/A100C
Test Point: 0, 10000 Cycles Nominal

Bias (Set to give) : AT=100"C

4.3.5 Temperature Cycling Test (TCT)
- Reference Standard

MIL STD 883E 1010.7

TCT Operation spec. (QWRAD-7113)

- Condition:
Temperature: Tmin.=-65C , Tmax.=150C , AT=215C
Test Point: 0, 1000 cycles Nominal

4.3.6 Pressure Cooker Test (PCT)

- Reference Standard
JESD22-A102C
PCT Operation spec. (QWRAD-7110)

+ Condition:
Temperature: 121°C
Relative Humidity: 100% R.H.
Pressure: 2 atm
Test Point: 0, 168 Hours Nominal

4.3.7 Thermal Shock Test (TST)
- Reference Standard
MIL STD 883E 1011.9
TST Operation spec. (QWRAD-7112)

- Condition:
Temperature: Tmin.=-65C , Tmax.=150C , AT=215C
Test Point: 0, 100 Cycles Nominal

The information contained herein is the exclusive property of Advanced Power Electronics Corp. (APEC),
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4.3.8 Highly Accelerated Stress Test (HAST)
- Reference Standard

JESD22-A118

- Condition:
Temperature: 130C
Relative Humidity: 85% R.H.
Pressure: 33.3 psia / 230kPa
Test Point: 0, 96 Hours Nominal
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