ON Semiconductor

FINAL PRODUCT/PROCESS CHANGE NOTIFICATION
Generic Copy

29 Jul 2009
SUBJECT: ON Semiconductor Final Product/Process Change Notification #16299
TITLE: 0APSM: addition of polyimide processing
PROPOSED FIRST SHIP DATE: Based on the current inventory and forecast, first shipment is expected
on 15 October 2009.
(Actual date depends on stock at ONSemi and orders placed by the customer)
AFFECTED CHANGE CATEGORY(S): FAB processing: passivation layer
AFFECTED PRODUCT DIVISION(S): Automotive and Power Group (APG)

FOR ANY QUESTIONS CONCERNING THIS NOTIFICATION:
Contact your local ON Semiconductor Sales Office or Bart DeLeersnyder < Bart.DeLeersnyder@onsemi.com>

SAMPLES: Contact your local ON Semiconductor Sales Office

ADDITIONAL RELIABILITY DATA: Available
Contact your local ON Semiconductor Sales Office or Geert Gallopyn < Geert.Gallopyn@onsemi.com>

NOTIFICATION TYPE:
Final Product/Process Change Notification (FPCN)

Final change notification sent to customers. FPCNSs are issued at least 90 days prior to implementation of the
change.

ON Semiconductor will consider this change approved unless specific conditions of acceptance are provided in
writing within 30 days of receipt of this notice. To do so, contact your local ON Semiconductor Sales Office.
DESCRIPTION AND PURPOSE:

Description: Addition of polyimide on top of wafer after completion of the standard processing steps.

Purpose: To improve the quality of the product 0APSM by providing additional protection against the
ESDFOS failure mechanism.
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RELIABILITY DATA SUMMARY:

TEMPERATURE HUMIDITY BIAS

Test flow description and results :

TEST SAMPLE SIZE FAILURES
IC8 OBSERVED
Functional Test
@ +25°C 3Ix77 0
Functional Test
@ +125°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 240°C)
Scanning Acoustic Microscopy 3x77 0
Functional Test
@ +25°C 3x77 0
THB
1000Hrs @ 85°C/85%RH sx77
Functional Test
@ +25°C 3xX77 0
Functional Test
@ +125 8x77 0
TEMPERATURE CYCLING
Test flow description and results :
TEST SAMPLE SIZE SAMPLE SIZE FAILURES
APSF o] OBSERVED
Functional Test
@ +050 IxTT IxTT 0
Functional Test
@ +85°C ST 0
Functional Test
@ +125C 3x 77 0
Praconditioning :
Moisturs soak JEDEC MSL = 2
(168 Hrs @@ 25T/ a0MCRH) IxTT
+ Gorvaction Reflow Solkdering
(33 G 240}
Praconditioning :
Maisture soak JEDEC MSL = 3
(192 Hrs @@ 309/ 600ERH) IxTT
+ Gorvaction Reflow Soldering
(3x @ 240°C)
Functional Test
@ 4050 3xTT 3xTT 0
Tampsraburs Gycling
B0 _-B5/150°C 3xT7 a7
Functional Tast
@ 425G IxTT IxTT 0
Functional Test
@ +85°C 3x77 0
Functional Test
@ +125 sx7 0
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HIGH TEMPERATURE STORAGE

Test flow description and results :

TEST SAMPLE SIZE | SAMPLE SIZE | FAILURES

APSF 1CB OBSERVED
F”fg,"'fggl,;“‘ 3515 3x 15 o
e 3515 o
i Fur:rﬁ,f 1?2?5!‘;{}@ Ix15 o

Hgﬁggﬁnﬂﬁﬁﬁﬁw Ix15 3x 15

Furgﬁﬁf;?gm Ix15 3x15 0
e 3% 15 5
s 3215 .

HIGH TEMPERATURE
OPERATING LIFETEST

Test flow description and results :

TEST SAMPLE FAILURES
SIZE OBSERVED
Functienal Test
@ +85°C Fxdi i
Functional Test
@ -40T Fxdl 0
Functicnal Test
@ +25°C dxdl 0
Cyprerating Lifstast 3w dd
500 Hrs § 150%C7 5.5¢ ¥
Functional Test
@ +25°C 3xdl 0
Cyrarating Lifetast 3% 41
1000 Hrs i 1509 /5.5
Functienal Test
@ +25°C 3xdi 0
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EARLY LIFE FAILURE RATE

Test flow description and results :

R
et 3 800 0
il 3 B00 0
et 3x 800 0

48T B Tan 12800 3% 500
ket 3 800 0

Full report is available upon request.

ELECTRICAL CHARACTERISTIC SUMMARY:

ELECTROSTATIC DISCHARGE
TEST

Test description and results :
ESD tests performed on Verifier Il at ON Semiconductor.
The results reported are compiled from functional test data.

Human Body Model

- test detalils :
Test according to MIL883 method 3015.5 (pin combination 2) ;
3 pulses +/-.

- test results :
HBM +/-1000V : O failures / 3 devices
HBM +/-2000V : O failures / 3 devices

No changes in OTP state have occurred.

Conclusion :
The product target for HBM ESD (2 kV) are met.
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Final Product/Process Change Notification #16299

LATCH-UP TEST

Test flow description and results :

@ Test description
» oconditions : cfr. JEDEC standard EIAJESDT 8
- temperature 257

- pulse duration : 10 ms

5!!% bus Information
| Supply bus names reg WiLLEVOTF
Unom 50V 20V
Utast 55V 25V
lddbest 5 mA 5 ma&
SUPPIY ovel-voltage test
lcomp | 1080 mé 1060 mA
'y O = CLITTSINt test
Ucomp (low voltage pins) -2AV 483V
Ucomp (high voltage pins) S125V 43TV

* failure critevium :
- ldd = ldd_fail = lddtest + & mA.
- Mo functional ar parametric failures are allowed.

8 Test results
= O overcurrant test 0 failures/ 4 devicas
Mo latch-up oceurs on any pin, when pulsing up to +100 mA
and down to =100 mA, or pulse voltage compliance.

= Supply evervoltage test: 0 failures ! 4 devices
- Mo lateh-up cccurs when pulsing up to 8.3 V vs, GND onVreg, or
cument compliance.

- Nolatch-up occurs when pulsing up to 37 Vs, GND on VCCEVOTP, or

current compliance.
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ELECTRICAL DISTRIBUTIONS

Capability analysis :

3 APSC lots have been analysed at QCH test (125° C) and QCC test (-40°C). All tests with
a Cpk < 1.67 are addressed in detail in the conclusions of this report.
*» QCHat125°C
In the tables below all parameters with Cpk < 1.67 at QCH are selectad.
Lot 714769B.1

Test Hame Units |Lo Lim] Hi Lim [Tst Mean| Std Dev | CPK Comment
1438001 VPCB 31 =h 31 38 30753 0.080 1.0508 it related double distribution: each
2438001_VPCE_31 sh 31 33 30787 0.079  1.124separate distribution has Cpk>1.67
1442008 TDEL_C s 10 50| 1776 2.319 L8Nt influsnced by polyimide; no vield drop;
24420068 TDEL C = 10} 50 17.624 2,412 1.055n0t a normal distibution; no issus
ISite related double distribution; each
1460001_ICC_PD mA i 5 3.445 0.383 1.35 1separate distribution has Cpk=1.67
ISite related double distribution; each
24312306 _DAC functional v 0 220 47.041] 10.103 1.563=eparate distribution has Cpk=1.67
Lot 714823A.1
Test Name Units |Lo Lim{Hi Lim [Tst Mean] Std Dev | CPK Comment
1432001 _VPCE_31 sh 31 38 30753 0.080 1.05688te related double distribution: each
2438001 VPCB 31 sb 31 32 30764 0.079) 1.123separate distribution has Cphke=1.67
1442008 TDEL_C S 10 50 17.851 2.298 L1 QMet influenced by polyimide; no vield drop;
2442006 TDEL G s 10} 50 17.521 2,348 1.068not a normal distibution; no issus
1Site related double distribution; each
1460001 _|1CC PD A 0 5 3.305 0.363 1.47 B=eparate distribution has Cpk=1.67
[Site related double distribution; each
24312306 DAC functional  Jmv () 2200 46724 10.109 1.54 1zeparate distribution has Cpk=1.67
Lot 714833B.A
Test Name Units |Lo Lim|Hi Lim |Tst Mean| Std Dev | CPK Comment
1432001 VPCBE 31 =h 31 32 30747 .00 1.031Site related double distribution: each
2438001 VPCB 31 4] 31 38 30781 0.079) 1.096separate distribution has Cpk=-1.67
1442006 TDEL C s 10} 50 17.580) 2,308 1.099Mat influenced by polyimide; no yield drop;
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badzo06 TDEL s i) s i7rsd  2asd  1.oadpotanomal distribution; no issue
[Site relaked doubke distribution; sach
460001 |GG PD et iy g assd  oadd  1.580eparate distibulion has Cpked &7
ite ralaed double distribution; each
Pa31306 DAC functional o oo 4581 osid  1.5s5ekepamts distibution has Cpled 57
Conclusions:

1. All 3 lots have the same tests with Cpk < 1.67 at hot.

2. Mostof the tests have site related double distribution. Each separate distribution has
Cpk=1.67.

3. Parameter TDEL_C has no nomal distribution. | is not influenced by the deposition
of palyimide and thera is no yield drop for this paramatar.

« QCC at-40°C
In the tables below all parameters with Cpk < 1.67 at QCC are selectad.
Lot T14760B.1
Test Name Units |Lo Lim|Hi Lim|[Tst Meand Std Dev | CPK Comment
438001 VPCE 34 sb 31 38 30.754 84 0.934K e ralated double distribution: sach
baza001 VPCE 31 b 31 34 ao7sd]  ooed  0.9dpsparate distribution has Cpked 57
iddzo0e TOEL © bis iy s i77od 2356 1.0800ot infusnced by polyimide; no yield drop;
Padzoos TOEL C iz iy 50 17.544 2313 i.0agnot a normal distribution; no issue
[Site ralaked doublke distribution; sach
pas1306 DAC functional 2z sid94 16196 1.054kspamts distribution has Cphed 57
Lot 71482341
Test Nama Units |Lo Lim|Hi Lim|[Tst Maand Std Dav | CPK Commant
ld 38001 _VPGE 34 sb 3 38 30.744 080 1.018Se related double distribution: sach
by zaoni VPCE 54 Jeb Y 3z soFdd  owsdl  i.0idksparate distribution has Cple.i 67
lddzo0s TOEL G Lis 103 S0 17.821 2 3505 1. 121Mat influenced tf.'l hl"-r".jal i j'IEH dmp:
badzooe TOEL C s Ay si  i5.023 2ai)  i.isonota normal distribution; no issue
[Site relaked doublke distribution; sach
Paz1306 DAC functional e of 220 soFod 15767 1.07eaparate distribution has Cpked 57
Lot 714833B.41
Test Name Units |Lo Lim|Hi Lim|Tst Maand Std Dev | CPK Comment
438001 VPCE 34 sb 31 38 30.744 Q81 0.99080a ralated double distribution: sach
bazao01 VPCE 31 Jeb 31 38 aoF4q  ooai  0.993ssparats distribution has Cplod 57
iddzo0e TOEL © bis iy s 755 2203 1.113ot influsnced by polyimide; no yield drop;
Padzoos TOEL C iz iy 50 17.560 2253 1.a74pota normal distribution; no issuse
[Site ralaked doublke distribution; sach
431306 DAC functional e o 220 sSo204 16431 i.018Esparate distribution has Cpke1 57
Conclusions:

1. All 2 lots have the same tests with Cpk < 1.67 at cokl.

2. Most of the tests have site related double distribution. Each separate distribution
has Cpk=1.67.

3. Paramstsr TDEL_C has no nomal distributicn. | B not influsncsd by the dsposition of
polyimide and there is no yiekd drop for this param eter,

Full report is available upon request.

CHANGED PART IDENTIFICATION:

ON Semiconductor part number affected: 0APSM-001. (Sellable code: OAPSM-002-XTP)
Part with polyimide processing will have part number: OAPSM-002. (Sellable code: 0APSM-002-XTP)

Customer part number: 740 880 00
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AFFECTED DEVICE LIST

0APSM-001 (Sellable code: 0APSM-002-XTP)
0APSM-002 (Sellable code: 0APSM-002-XTP)
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