ON Semiconductor

FINAL PRODUCT/PROCESS CHANGE NOTIFICATION #16820
Generic Copy

Issue Date: 04-Jul-2012
TITLE: PCWB/PCWC/PCWD: Implementation of pre-mold plasma clean

PROPOSED FIRST SHIP DATE: 04-Oct-2012 or earlier upon customer approval

AFFECTED CHANGE CATEGORY(S): Assembly process

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

SAMPLES: Contact your local ON Semiconductor Sales Office

NOTIFICATION TYPE:

Final Product/Process Change Notification (FPCN)

Final change notification sent to customers. FPCNs 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 <quality@onsemi.com>.

DESCRIPTION AND PURPOSE:

This is to announce the Implementation of plasma clean operation prior to mold during assembly
processing. The purpose is to improve quality of the packaging.

Qualification data:

Qualification was performed according to the qualification plan that was announced in IPCN16820.
All qualification data are provided in the attached separate qualification report
(OPCWC_DP_BO01.pdf)

List of affected Customer Specific Parts:

OPCWB-002-XTP
OPCWC-002-XTP
OPCWC-003-XTP
OPCWC-004-XTP
OPCWC-006-XTP
OPCWC-007-XTP
OPCWC-008-XTP
OPCWD-001-XTP
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* EVALUATION

OPCWC
Dry Pack Evaluation
Solder Temperature of 260°C
Plasma Clean

UNISEM Batam

Package Code : NQFP
Assembly Location : UNISEM Indonesia

Report ID : OPCWC_DP_BO01

Qual Version . BO1

Date Released : June 8, 2012
Authored by . Steven Sprangers
Approved by : Daniel Vanderstraeten

This report is an exclusive property of ON Semiconductor. Reproduction, distribution or disclosure of any information
contained herein shall not be allowed without a prior written permission from ON Semiconductor.
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1.0 EXECUTIVE SUMMARY
The assembly evaluation tests have concluded with passing results. Evaluation was run
according to ON Semiconductor Global Specification 1000019, ON Semiconductor
Assembly Reliability Qualification. ON Semiconductor releases the package and
materials set under consideration for dry pack level 3 of IPC/JEDEC standard J-STD-
020 (Moisture/Reflow Sensitivity Classification for Non-Hermetic Solid State Surface
Mount Devices).
2.0 OBJECTIVE

This project aims to evaluate the moisture sensitivity level of green NQFP package, with
plasma clean before mold, of UNISEM Indonesia and response of package to
temperature cycling test afterwards. Solder reflow temperature during qualification is
260°C peak.

This report is an exclusive property of ON Semiconductor. Reproduction, distribution or disclosure of any information
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3.0 VERSION HISTORY

Version Date List of Modification
- Dry pack evaluation.
BO1 8-June-2012 - MSL3, 260°C peak temperature.
- Plasma clean before molding

4.0 TEST VEHICLE IDENTIFICATION

Device Identification : OPCWC-003
Die-attach Material : ABLEBOND 2025M
Mold compound : SUMITOMO G770HCD
Die Coat Material : Not applicable
Leadframe plating : PPF NiPdAu

Lot Assembly House : Unisem Indonesia
Package pin count : 64 NQFP

Body Size :9mmx 9 mm

Pad size :7.8mmx 7.8 mm

Die Size :4.54 mm x 4.51 mm
Package marking : LASER

Wire bond method : Ball - Stitch

Wire bond material : 1.0 mil Gold

Extra treatment : Plasma clean before molding

This report is an exclusive property of ON Semiconductor. Reproduction, distribution or disclosure of any information
contained herein shall not be allowed without a prior written permission from ON Semiconductor.
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5.0 EVALUATION REQUIREMENTS

EVALUATION FLOW

Assembly Reliability
Evaluation of
NQFP Package

l

External Visual
Sample size = all

}

Moisture
Preconditioning

}

Temperature Cycling
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6.0

6.1.1

Data and Resulis

MOISTURE RESISTANCE TEST

PURPOSE:

The moisture sensitivity test evaluates the sensitivity of surface mount packages to
humidity uptake during storage on the shelf before soldering on PCB board at
customer’s site. The failure mode found is known as the popcorn effect. Moisture
sensitivity level 3 conditions with 260°C peak temperatures during solder reflow
simulation were observed in the conduct of the test. The solder technique used was
IR/Convection reflow.

REFERENCE STANDARD:
The test was run according to IPC/JEDEC standard J-STD-020D (Moisture/Reflow
Sensitivity Classification for Non Hermetic Solid State Surface Mount Devices).

RESULT:
No functional failures were observed after Moisture Resistance Test. Also, no anomaly

was found on the package before and after stressing upon acoustic microscopy
inspection. Hence, package passed Moisture Resistance Test.

SAMPLE | FAILURES | FAILURES
TEST SEQUENCE sor s | opermven | ALl owED | JUDGMENT
ACOUSTIC MICROSCOPY
INSPECTION 77 0 0 PASSED
BAKE DRY, 21 HOURS AT 125°C 77
MOISTURE ABSORPTION, N
30°C/60% RH FOR 192 HOURS
REFLOW SOLDERING, 3X AT .
260°C
FUNCTIONAL TESTING 77 0 0 PASSED
ACOUSTIC MICROSCOPY
INSPECTION 77 0 0 PASSED

This report is an exclusive property of ON Semiconductor. Reproduction, distribution or disclosure of any information

contained herein shall not be allowed without a prior written permission from ON Semiconductor.
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Figure 2. Acoustic Microscopy Image after Moisture Resistance Test.

This report is an exclusive property of ON Semiconductor. Reproduction, distribution or disclosure of any information
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6.1.2 THERMO-MECHANICAL TEST
PURPOSE:

The thermo-mechanical tests evaluate possible failure mechanisms caused by
differences in the thermal expansion coefficient of the different materials (silicon, mold
compound, die-attach, etc.) used in package. The testing uses fast temperature changes
to evaluate package reliability.

REFERENCE STANDARD:

The test was run according to JEDEC standard JESD-104 (Temperature Cycling).
RESULT:

No functional failures were observed after Thermo-mechanical Test. No anomaly was

found on the package after stressing upon acoustic microscopy inspection. Thus,
package passed Thermo-mechanical Test.

SAMPLE | FAILURES | FAILURES

TEST SEQUENCE Sor s | e | ELRES | JUDGMENT
MOISTURE RESISTANCE TEST 77 0 0 PASSED
TEMPERATURE CYCLING TEST, 77

1000X AT -65°C/175°C
FUNCTIONAL TEST 77 0 0 PASSED
ACOUSTIC MICROSCOPY
INSPECTION 77 0 0 PASSED
BOND-PULL TEST' 5 0 0 PASSED

1Bond pull test was done on 30 wires from 5 parts with 3.0 grams minimum reading as passing criterion.

Wire pull minimum value found : 4.0 gram
Wire pull maximum value found: 7.1 gram
Wire pull average value found: 5.42 gram
Standard deviation: 0.60
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Figure 3. Acoustic Microscopy Image after Temperature Cycling
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