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DATE: 9" February, 2021
PCN#: 2509

PCN Title: Qualified Additional FL Series Package (Automotive)

Dear Customer:

This is an announcement of change(s) to products that are currently being
offered by Diodes Incorporated.

We request that you acknowledge receipt of this notification within 30 days of the
date of this PCN. If you require samples for evaluation purposes, please make a
request within 30 days as well. Otherwise, samples may not be built prior to this
change. Please refer to the implementation date of this change as it is stated in
the attached PCN form. Please contact your local Diodes sales representative to
acknowledge receipt of this PCN and for any sample requests.

The changes announced in this PCN will not be implemented earlier than 90
days from the notification date stated in the attached PCN form.

Previously agreed upon customer specific change process requirements or
device specific requirements will be addressed separately.

For questions or clarification regarding this PCN, please contact your local
Diodes sales representative.

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE

PCN-2509 REV 1

Notification Date: Implelgwaetg.tatlon Product Family: Change Type: PCN #:
Analog
9" February, 2021 9" May, 2021 Semiconductors Qualified Additional Package 2509
(Automotive)
TITLE

Qualified Additional FL Series Package (Automotive)

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified an additional FL
series package TSP3225A1XRD28 as second source.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure no
change to device functionality or electrical specifications in the datasheet.
embedded in this file (to view, download this PCN file then open it with a PDF viewer to see the attached qual report).

Refer to the attached Qualification Report

IMPACT

Continuity of Supply. No change in data sheet electrical parameters and product performance.

PRODUCTS AFFECTED

Table 1 - Qualified Additional Package TSP3225A1XRD28 as Second Source
Table A — Package Outline Comparison (POD) Kyocera KD-VB9991 vs. CTCC TSP3225A1XRD28

WEB LINKS

Manufacturer’s Notice:

https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/

For More Information Contact:

http://www.diodes.com/contacts

Data Sheet:

http://www.diodes.com/products

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.

Table 1 - Qualified Additional Package TSP3225A1XRD28 (A51020066) as second source PKG

FLO800003Q FL0800004Q FLO800005Q FL0800008Q FL0800009Q FLO800011Q
FL0800014Q FL0800020Q FL0800023Q FL0800025Q FL0800026Q FLO800031Q
FLO800037Q FL0800041Q FL0800045Q FL0800048Q FL0800049Q FLO800050Q
FLO800054Q FL0810001Q FL0810003Q FL0810009Q FL1000013Q FL1000014Q
FL1000018Q
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Table A — Package Outline Comparison (POD)
Kyocera KD-VB9991 vs. CTCC TSP3225A1XRD28

Summary of Changes:
1. Dimension C: from 0.58+0.1mm to 0.54+0.1mm.
2. Dimension H: from 0.25mm to 0.30mm.
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Current Package New Package
Dim KD-VB9991 TSP3225A1XRD28 | Tolerance
A 3.20 3.20 0.1
B 2.50 2.50 +0.1
C 0.58 0.54 0.1
D 3.00 3.00 +0.13
E 2.30 2.30 +0.13
F 1.20 1.20 +0.13
G 0.70 0.70 10.13
H 0.25 0.30 NA
All Dimensions in mm

DIC-034 R4

Page 3 of 3
Diodes Incorporated
www.diodes.com

Rel Date: 2/8/2019




Certificate of Design, Construction & Qualification

Description: New CCTC FL Package Qual

Qual Device 1

Qual Device 2 or QBS

Qual Device 3 or QBS

Device 1 Device 2
General Part Number FL1200159 FL2500152 FL4000270
Package
Package Size By series 3225 3225 3225
Package Material AlI203 Ceramic CER3.2x25 CER3.2x25 CER3.2x25
Plating Material Ni/Au Ni/Au Ni/Au Ni/Au
Supplier Kyocera CCTC ceme CCTC
Parameters Frequency MHz 12.000000 25.000000 40.000000
Tolerance + ppm +30 +30 +15
CLoad pF 12 125 16
Max ESR ohms 100 60 50
Operating Temperature By series -30C to +85C -20C to +70C -40C to +85C
Stability + ppm +30 +30 +30
Mode of Oscillation by Series Fundamental Fundamental Fundamental
Operating Drive Level by Series 10 uwW 10 uWw 10 uW
Max Drive Level by Series 100 uwW 100 uW 100 uwW
Blank information
Material AT Quartz AT Quartz AT Quartz AT Quartz
Frequency thd 12.000000 25.000000 40.000000
Supplier JCP JCP TCST TCST
Lid information
Material Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co
Dimension By series CER3.2x25 CER3.2x25 CER3.2x25
Supplier Yoshikawa Yoshikawa Yoshikawa Yoshikawa
Crystal Mount epoxy
Material Conductive epoxy Conductive epoxy Conductive epoxy Conductive epoxy
Supplier Three bond Three bond Three bond Three bond
Process Aging
Temperature ('C) 125C 125C 125C 125C
Time (Hrs) 72 72 72 72
Electrode material (Au / Ag) Ag Ag Ag Ag
Annealing
Temperature ('C) 260 260 260 260
Time (Hrs) 2 2 2 2
Seam
Dew point (C ) -40 -40 -40 -40
Reflow
Max Temp. 260 260 260 260
Cycle 3 8 3 3
Fine and Gross Leak Check
Pressure (Kgflcm2) 53 583 53 583
Time (Hrs) 1 1 1 1
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site PCL PCL PCL PCL
FT Test Site PCL PCL PCL PCL
MSL Level 1 1 1 1
Reliability Test Site PCL PCL PCL PCL
Qual Plan # 20072302 20072302 20072302
Reliability Testing
Test Test Conditions Duration / Limits Fail/SS Lots Required | Test Temp X = Test Needed g:sssl;:;[:“ X = Test Needed Ifzissl;g;l X = Test Needed g:sssl;:;[:“
3X Reflow & Final Elect Test l;/IGII(;;TCD/Zf OZSMZIO 3 cycle 0/304 3 Assy lots | Room X Pass X Pass X Pass
IFreq Vs. Temperature Per spec Coll dc¥glflot 0/30 3 Assy lots OVT;;Z':‘] X Pass X Pass X Pass
|ESR Vs. Temperature Per spec Coll dc¥glflot 0/30 3 Assy lots OVT;;Z':‘] X Pass X Pass X Pass
J-STD-020 (SMD)
Resistance to Solder Heat Heat solder iron to 260 + 10°C and apply to 5~10 seconds 0/30 3 Assy lots Room X Pass X Pass X Pass
the termination
|:$§ Temp. Storage Life/Bake i§SS°%2/21?)](-)503:|3-|'rs,Measeure every 168Hrs 1008Hrs 0/80 3 Assy lots Room X Pass X Pass X Pass
It'cI)'VSV Temp. Storage J_ESSSDfiéllg' 100Hrs 0/10 3 Assy lots | Room X Pass X Pass X Pass
:c[y)lgerablllty Jz-j; Zg%z ((-;If?eig\é?é ,120sec,preheated) 5+ 0.5 seconds 0/15 3 Assy lots [ Room X Pass X Pass X Pass
?Ca:mperature Cycle Jgsinglglseé (DAJV?” 15Min_ Xfer ~15min 1000 cycles 0/77 3 Assy lots | Room X Pass X Pass X Pass
JESD22-B103
x:gaﬂon Test (2)?/3'/12'()) ~ 2000 Hz,1.52 mm,Sweep 20 Min, eacstili}:re:(;tion 0/30 3 Assy lots Room X Pass X Pass X Pass
Mechanical Shock JESD22-B104 5 times,
MS 1500G,0.5mSec (XIXIYIY'ZIZ') each direction 015 | 3Assylots | Room X Pass % Pass X Pass
Drop Test JIS-C0044 .
IDRgP 75cm Height on 2mm thickness stainless plate 3 times 0/10 3 Assy lots Room X Pass % Pass X Pass
JESD22-A109
Gross Leak G!( : Leak rate less than 1*10-5 Pa.m3/s )
leine Leak Mil Std 883 M1014 1time 0/10 3 Assy lots | Room X Pass X Pass X Pass

FK : 4.0Kgf/m2 Helium bombing for 1 hours,leak
rate lessthan1*10-8atm.c.c/sec

Summary:
Submitted By:

Approved By:

Vector Tseng

Pam Finer 30-Jul-2020






Certificate of Design, Construction & Qualification

Description: FCP Q200 Grade 1 X'tal Qual Plan for FLQ Series

Qual Device 1 Qual Device 2

Qual Device 3

General Part Number FLO8OR047Q FL2500184Q FL4000166Q
Package
Package Size By series 3225 3225 3225
Package Material AlI203 Ceramic CER3.2x25 CER3.2x25 CER3.2x25
Plating Material Ni/Au Ni/Au Ni/Au Ni/Au
Supplier Kyocera Kyocera Kyocera Kyocera
Parameters Frequency MHz 8.000000 25.000000 40.000000
Tolerance + ppm +20 =15 +10
CLoad pF 8 20 12
Max ESR ohms 200 50 40
Operating Temperature By series -40C to +125C -40C to +125C -40C to +125C
Stability + ppm + 100 +100 + 100
Mode of Oscillation by Series Fundamental Fundamental Fundamental
Operating Drive Level by Series 10 uwW 10 uW 10 uwW
Max Drive Level by Series 100uW 200uW 100uW
Blank information
Material AT Quartz AT Quartz AT Quartz AT Quartz
Frequency tbd 8.000000 25.000000 40.000000
Supplier KXT/TCST/ICP KXT TCST JCP
Lid information
Material Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co
Dimension By series CER3.2x25 CER3.2x25 CER3.2x25
Supplier Yoshikawa Yoshikawa Yoshikawa Yoshikawa
Crystal Mount epoxy
Material Conductive epoxy Conductive epoxy Conductive epoxy Conductive epoxy
Supplier Three bond Three bond Three bond Three bond
Process Aging
Temperature ('C) 125C 125C 125C 125C
Time (Hrs) 72 72 72 72
Electrode material (Au / Ag) Ag Ag Ag Ag
Annealing
Temperature ('C) 260 260 260 260
Time (Hrs) 2 2 2 2
Seam
Dew point (C ) -40 -40 -40 -40
Reflow
Max Temp. 260 260 260 260
Cycle 3 & 3 3
Fine and Gross Leak Check
Pressure (Kgflcm2) 53 553 53 583
Time (Hrs) 1 1 1 1
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site PCL PCL PCL PCL
FT Test Site PCL PCL PCL PCL
MSL Level 1 1 1 1
Reliability Test Site PCL PCL PCL PCL
Qual Plan # 20072305 20072305 20072305
Reliability Testing
Test Test Conditions Duration / Limits Fail/SS Lots Required | Test Temp X = Test Needed g:sssl;:;[:“ X = Test Needed lfzissl;::tz” X = Test Needed ;:sssl;:;[:n
3X Reflow & Final Elect Test l;/IGII(;;TCD/Zf OZSMZIO 3 cycle 0/244 3 Assy lots | Room X Pass X Pass X Pass
Measure at -40C, 25C, and 125C -40C, 25C,
measure Freq and ESR at Temp all parameters within datasheet spec 0/244 3 Assylots | 4 1o5¢ X Pass X Pass X Pass
IFreq Vs. Temperature Per spec Coll dc¥glflot 0/100 3 Assy lots OVT;;Z':‘] X Pass X Pass X Pass
|ESR Vs. Temperature Per spec Coll dc¥glflot 0/100 3 Assy lots OVT;;Z':‘] X Pass X Pass X Pass
J-STD-020 (SMD)
Resistance to Solder Heat Heat solder iron to 260 + 10°C and apply to 5~10 seconds 0/30 3 Assy lots Room X Pass X Pass X Pass
the termination
|:$§ Temp. Storage Life/Bake ‘1558"%2/21?)&0;4}5, Measure every 168Hrs 1008Hrs 0/77 3 Assy lots Room X Pass X Pass X Pass
It'cI)'VSV Temp. Storage J_ESSSDfiéllg' 100Hrs 0/30 3 Assy lots | Room X Pass X Pass X Pass
?Ca:mperature Cycle Jgsinglglseé (DAJV?” 15Min_ Xfer ~15min 1000 cycles 0/77 3 Assy lots | Room X Pass X Pass X Pass
JESD22-B103
x:gaﬂon Test (2)?/3'/12'()) ~ 2000 Hz,1.52 mm,Sweep 20 Min, eacstili}:re:(;tion 0/30 3 Assy lots Room X Pass X Pass X Pass
Mechanical Shock JESD22-B104 5 times,
MS 1500G,0.5mSec (XIXIYIY'ZIZ') each direction 0/30 | 3Assylots | Room X Pass % Pass X Pass
JESD22-A109
Gross Leak G!( : Leak rate less than 1*10-5 Pa.m3/s )
leine Leak Mil Std 883 M1014 _ 1time 0/137 3 Assy lots | Room X Pass X Pass X Pass
FK : 4.0Kgf/m2 Helium bombing for 1 hours,leak
rate lessthan1*10-8atm.c.c/sec

Summary:
Submitted By:
Approved By:

Pam Finer_30-Jul-2020






