DeltaQualifikationsMatrix DeltaQualificationMatrix

Allgemeines General
Kurze Produkt- und T iezykl i sowie neue Umweltauflagen fiihren haufig zu - Short product and technology cycles as well as new envi { result in process
prozeR- und werkstof i A an L Verbindungstechnik und and material changes of components, printed circuit boards, assembly techniques and circuit layout which
Schaltung, welche evaluiert werden miissen. Eine geeignete Methodik zur Handhabung von Anderungen an have to be evaluated. The ZVEI "Guideline for Customer Notifications of Product and /or Process Changes
elektronischen ibt die ZVE| "Guideline for Customer Notifications of Product and /or (PCN) of Electronic Components ified for ive Applications” describes an appropriate
Process Changes (PCN) of Electronic Components specified for Automotive Applications”. Ein wesentlicher Teil methodology for dealing with changed i The qualification matrices in this guideline
dieser Guideline sind die hier vorliegenden Matrizen, welche sich als Empfehlungen fiir die Evaluierung von are recommendations for how to assess typical changes of electronic components. These
typischen Ar an Dies sollte Teil des offenen und recommendations promote an open risk-based discussion between supplier and customer regarding
risikobewussten Dialoges zwischen Lieferant und Kunden sein. qualifications.
Diese DeltaQualifikationsMatrizen wurden durch den i i is "PCN DeltaQt ix" und The DeltaQualificationMatrices were developed by the Industry Task Force Team "PCN
den i des ZVEI i is "PCN-Methodik" erarbeitet. Der Inhalt wurde basierend auf dem DeltaQualificationMatrix" together with component experts from the ZVEI Working Group "PCN-
aktuellen Stand der Technik erstellt und erhebt keinen Anspruch auf Vollstandigkeit. Im Einzelfall ist ggf. ein Methodology". Actual content r tate-of-the-art )y and does not claim to be
abweichendes geh da Ingen zur Qu VzZu comprehensive. Deviation from proposed guideline should be mutually agreed as customer specific
beriicksichtigen sind. requirements have to be considered.
Anwendung der DeltaQualifikationsMatrix (auszufallen durch den Bauelemen!ehers!eller) DeltaQualificationMatrix Application (completion by component manufacturer)
a) Diese Tabelle ist nur bei und Sonderqualifi a) This table has to be used for changes only. The matrices are not applicable for new product,
(z.B. VerguR von Modulen) sowie Information Notes bleiben von diesen Matrizen unberihrt. special qualifications (for instance for ion of module) or ion Notes.
b) Ist eine Anderung in dieser Tabelle nicht iihrt, so ist der Qualifikationsumfang zwischen b) If a change is not listed in this table, the qualification plan has to be defined and agreed
Kunde und Lieferant abzustimmen. between customer and supplier.
c) Die Matrix der Aktiven ist so dass zwi i i ; ) The matrix for Active Components requires the user to choose between integrated circuits
(AEC-Q100 Rev. H) und diskreten Halbleitern (AEC-Q101 Rev. D1) auszuwéhlen ist (Zelle D4). (AEC-Q100 Rev. H) and discrete semiconductors (AEC-Q101 Rev. D1) (cell D4).
Fir passive Bauelemente gilt die AEC-Q200. Firr LED's gilt die AEC-Q102. For Passive Components AEC-Q200 is used. For LED'S the AEC-Q102 is used.
Fur Multi-Chip-Module gilt die AEC-Q104. For Multi-Chip-Modules the AEC-Q104 is used.
d) Alle Anderungen in der PCN sind in der Spalte B durch ein Kreuz (x) zu markieren und werden dadurch d) All changes as listed in the PCN have to be marked by a cross (x) in column B and will
farblich hervorgehoben. Sofern dies geschehen ist, werden im Feld "Tests, which should be considered appear colored. The relevant reliability tests are then shown in "Tests, which should be
for the appropriate process change” alle in Betracht zu ziehenden Zuverlassigkeitstests angezeigt. considered for the appropriate process change".
e) In "Tests, which should be considered for the appropriate process change after selection of condition e) In"Tests, which should be considered for the appropriate process change after selection of
table" wird die Anpassung der in Betracht zu ziehenden Tests in Folge der Relevanz beziiglich der condition table" is for modification of the found relevant tests under consideration of the weight
Anderung beriicksichtigt. of change.
Dazu ist die Tabelle "Conditions" entsprechend der Auswahl (A/B/C) mit einem (x) zu bewerten. Related table “Conditions” has to be assessed per proposed letters with an (x).
f) In™ tests" der die durchgefiihrten bzw. f) In "Suppliers performed tests" the the planned and
geplanten Tests. performed tests.
g) Falls von der Testempfehlung abgewichen wird, so sollten diese Abweichungen vom Bauelemente- g) In case of deviations from tests, which should be considered this should be notified and
hersteller angezeigt und kommentiert werden. Hierzu ist der Bereich "Reason for exception of tests" commented by the component manufacturer in the area "Reason for exception of tests".
zu verwenden. Werden die in Betracht zu ziehenden Tests durch generische Daten (G) belegt, Test results in form of generic data (G) are allowed when notified and justified.

ist dies ebenfalls hier anzuzeigen und zu begriinden.

Die Einstufung des Unter: | erfolgtin Kategorien Evaluation Levels are categorized as follows
"C: Component level": Die Evaluierung der And g am ist durch L "C: Component level": The evaluation of a change at component level by the component
ausschlieflich am beim durchfuhrbar Zur Evaluierung manufacturer is sufficient. Generic data from other relevant evaluations can be used.
der Anderung dirfen aus bereits i ingen
werden, wenn diese zu einem &hnlichen Bauelement bereits vorllegen (Generische Daten). "B: Board level": The intended change described in the PCN may influence processability /
"B: Board level": Die beschriebene Anderung hat méglicherweise Einfluss auf die Verarbeitbarkeit manufacturability of the component at board level. Therefore additional evaluation by
des im &t. Die E! der Anderung wird wie unter C beim customer may be necessary, for example reliability tests on application relevant testboards,
Bal tehersteller thrt. Zusatzlich ist durch den Kunden/Steuergerétehersteller die depending on change.
Verarbeitbarkeit zu priifen, die z.B. abhéngig von der And Z ichungen auf
applikationsrelevanten Testbords erfordert. "A: Application level": The intended change described in the PCN may influence the
"A: Application level": Die beschriebene Anderung hat moglicherweise Einfluss auf die Applikation/ properties of the application (e.g. Electronic Control Unit).
das Die der And g wird wie unter C oder B durchgefiihrt. Zusétzlich In addition to the evaluation under C or B the influence of the change in the application is
ist vom Kunden/Steuergeréatehersteller der Einfluss der Anderung im Steuergerat durch geeignete evaluated by suitable investigations by the customer. The scope of the evaluation has to be
Untersuchungen zu bewerten. Dieses Vorgehen ist mit dem OEM abzustimmen. Hierbei ist zu aligned with the OEM. It has to be considered whether the application / assembly
bert ttigen, ob die ! durch andere Qu en requirements are already sufficiently by other pp
bereits hinreichend sind 1sspezifische Risikobetrachtung). specific risk assessment).
" *. Not relevant for qualification matrix": Anderung(en), die nichtin A, B oder C eingestuft werden " *. Not relevant for qualification matrix": Changes which fulfill neither A,B nor C definitions

kénnen und somit nicht relevant fir die DeQuMa sind

Infomation Notes Infomation Notes

Anderungen die nur eine ion Note { (bei der Risk on Supply Chain als "I" Changes indicated as “I” shall not be marked in the DeQuMa. For those changes the Information Note

gekennzeichnet ), dirfen nicht in der DeQuMa angekreuzt werden, da Sie ansonsten den erforderlichen sheet shall be used. As the DeQuMa is desired for PCN only, a marking of “I"-changes would automatically

Evaluierungslevel verfalschen. Fir als "I" A istdas Note Formblatt zu influence evaluation level and test effort.

verwenden.

Wichtige Hinweise Important Notes

-Zur iten der DeltaQualifikati izen steht auf der H des ZVEI AK ein - To use the matrices in the right form the ZVEI working group provides a Tutorial on its homepage
Tutorial bereit (ZVEI Tutonal) (ZVEI-Tutorial )

- 1D Nummer: ist eine eil ifikati fur jede Anderung, die in den ZVEI PCN - ID number: is a unique identification number for each indicated change defined in the ZVEI PCN
DeltaQualifikatiosMatrizen identifiziert ist. Die gleiche ID Nummer wird zur Identifizierung der Anderung im DeltaQualificationMatrices. The same ID number is used in the PCN Form sheet to identify the
PCN Form Sheet verwendet. change.

- Die mittels Matrix identifizierten Tests sind in Betracht zu ziehen, d.h. es ist zu priifen, ob der - Tests identified by the matrix have to be considered and checked if they are necessary to
jeweilige Test fir die spezifische Anderung in dieser Form notwendig ist. Abweichungen oder assess the specific change. Test modifications or generic data have to be justified in detail.
generische Daten sind im Detail zu begrunden - "Further applicable conditions”, comments and notes need attention, as they provide important

- Die Spalte "Further i und FuB sind unbedingt zu beachten, da sie hints and limitations.
wichtige Hinweise und Einschrankungen enthalten - In order to use all functions in EXCEL, macros have to be allowed.

- Zur Nutzung aller Funktionen muss in Excel die von Makros frei sein.

Form provided by ZVEI - Revision 4.1 - November 2019



History of DeQuMa

Version Remarks
2.0 Revised by ZVEI PCN Methodology Workgroup in March 2015
2.1 Released March 2015
2.1.1 Active Components - delete write protection in comments
2.2 Solved problems with some ActiveX configurations
2.2.2 Solved Problems in Active Components
2.2.3 Solved Problems ActiveX, Active Components SEM-DE-02 (Design changes in routing) error fixed
2.2.4 Minor fixes
3.0 General Revision by ZVEI PCN Methodology Workgroup in June 2016
Changes are indicated by underlining in the read only version named Changes_DeQuMa_rev3_vs_rev2.xIsx
3.0.4 Expert Release
3.0.5 Fixing of macro bugs
3.1 Final Release (orthographic and punctuation corrections)
4.0 General Revision by ZVEI PCN Methodology Workgroup in July 2019.
Muliti Chip Modules newly added to DeQuMa
LED Components now based on the AEC Q102
Further Changes see separate PDF’s Excel-File, where changes are indicated by underlining
4.1 LED worksheet: Content of columns had been swapped due to rearrangement and omission of columns.
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Qualification Results Summary of LT8650S at Vanguard International Semiconductor

QUALIFICATION STATUS - LT8650S 32L LQFN

TEST SPECIFICATION SAMPLE RESULTS
SIZE
Solder Heat Resistance JEDEC/IPC J-STD-020 1%231 Pass
(SHR)*
Highly Accelerated Stress i *
Test (HAST)* JEDEC JESD22-A110 1*77 Pass
Temperature Cycling (TC)* JEDEC JESD22-A104 1*77 Pass
Unbiased Highly
Accelerated Stress Test JEDEC JESD22-A102 1*77 Pass
(UHAST)*
High Temperature Storage i %
Life (HTSL) JEDEC JESD22-A103 1*45 Pass
Latch-Up JEDEC JESD78 >+100mA Pass
Electrostatic Discharge ESDA/JEDEC JS-001 3hvoltage |  Pass 4000V
Human Body Model
Electrostatic Discharge
Field-Induced Charged JEDEC JESD22-C101 3/voltage Pass 2000V
Device Model

*Preconditioned per JEDEC/IPC J-STD-020



Qualification Results Summary of LT8650S at Vanguard International Semiconductor

QUALIFICATION STATUS - LT8650SP 32L LQFN

TEST SPECIFICATION SAMPLE RESULTS
Si1zE
High Temperature Operating
Life (HTOL) JEDEC JESD22-A108 3*77 Pass
Solder Heat Resistance JEDEC/IPC J-STD-020 3%231 Pass
(SHR)*
Highly Accelerated Stress i *
Test (HAST)* JEDEC JESD22-A110 3*77 Pass
Temperature Cycling (TC)* JEDEC JESD22-A104 2*77 Pass
Unbiased Highly
Accelerated Stress Test JEDEC JESD22-A102 3*77 Pass
(UHAST)*
High Temperature Storage i *
Life (HTSL) JEDEC JESD22-A103 1*45 Pass

*Preconditioned per JEDEC/IPC J-STD-020



LT86S0S

ABSOLUTE MAXIMUM RATINGS

(Note 1)
Vint, Vine, EN/UVA, EN/UVZ, PG, PG2.................. 42V
BIAS ..o e 30V
FB1, FB2, SS1, 852 . ..o 4y
VA, VB2t 3.5V
T 6V
Operating Junction Temperature Range (Note 2)
LT8BBOSE ..o -40t0 125°C
LT8BB0SI ..., -40t0 125°C
Storage Temperature Range ...........ccc.c..... -65to 150°C
Maximum Reflow (Package Body)
TeMPErature.......cocoveveveeeveeeeereeee s 260°C

Absolute Maximum Ratings will now show H Grade information.

PINn CONFIGURATION

TOP VIEW
N o N o =
S P B 8B B8
|32 Bl 0 129 28 127 |
F— /N N N N N
L D IR (7]
& : | !
o P
GND |23 : 63N30 ;: GBATD I (2]
| p—
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| i | { b
GND [H0> ' B (a7
e T AT AT AN AN A
I 2 18 14 19 116 |

EN1

g e 5 g 2
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LOFN PACKAGE

32- LEAD (6mm = 4mm x 0.94mm}
MAX = 125°C, ba = 23°C/W

BIAS

Vee
BST1

7] swi

| swi

7] swe
197 swz

BST2

7| cLkout

EXPOSED PAD (PINS 33, 34 35 36, 37, 38) ARE GND, MUST BE SOLDERED TO PCB

ORDER INFORMATION  nttp:/www.linear.com/product/LT86508 #orderinfo

PART MARKING PACKAGE** MSL TEMPERATURE RANGE
PART NUMBER PAD OR BALL FINISH | DEVICE | FINISH CODE TYPE RATING (SEE NOTE 2)
Au (RoHS 86505V ¢4 ; LAY 3
LT8650SIV#PBF w{fons] with QFN Footprint) -40°C to 125°C

* Device temperature grade is indicated by a label on the shipping container. * Recommended PCB Assembly and Manufacturing Procedures:
www.linear.com/umodule/pcbassembly

* Pad or ball finish code is per IPC/JEDEC J-STD-609.
* Terminal Finish Part Marking: www.linearcom/leadfree
* Parts ending with PBF are RoHS and WEEE compliant.

6mm x 4mm QFN package

Order Information updated to show H Grade. LT8650SHV#PBF and LT8650SHV#WPBF

» Package and Tray Drawings: www.linear.com/packaging
**The LT8650S package has the same dimensions as a standard

GLGCTRICHL CHHR HCT€|“ST|CS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at T = 25°C.

PARAMETER CONDITIONS MIN TYP  MAX | UNITS
Minimum Input Voltage @ 2.6 3 v
Vi1 Quiescent Current in Shutdown | Vensuvt = Venuve = OV, Vsyng = 0V 1.7 4 pA
] ==10 pA

Ving + Vg Quiescent Current in Venuvt = Venuve = 2V, Vgt = Vege >0.8V, Wy = Vyee = Veg, 3.7 8 pA
Sleep with Internal Compensation | Vgync = 0V o] 440 pA
Vint + Voo Quiescent Current in VEN/UW = VENIUVZ =2V, Vg1 = Vo >0.8V, Vyo1 = Vygo = Float, 90 120 pA
Sleep with External Compensation | Vgyng = 0V ] 140 pA
Rev A

2 For more information www.analog.com



LT8650S
ELECTRICAL CHARACTERISTICS 1he o denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C.

PARAMETER CONDITIONS MIN TYP  MAX | UNITS
Vin1 + Voo Quiescent Gurrent when | Venuvt = Venjuve = 2V, Vgt = Vg >0.8Y, Vg1 = Vg = Vg, Vsyng =34V | @ 5 7 mA
Active
Vi Gurrent in Regulation iy =12V, Vgur = 3.3V, Output Load = 100pA, Vet = Vo = Ve, Vsyne = 0V 45 75 HA
Vin =12V, Voyt = 3.3V, Output Load = 1mA, Vyg1 = Vo2 = Vee, Ysyng = 0V 350 950 HA
Feedback Reference Voltage 0.794 0.800 0.806 Y
® | 0.790 0.800 0.810 v
Feedback Voltage Line Regulation | Vjy = 4.0V to 36V 0.004 0.02 Y%/
Feedback Pin Input Current Vg = 0.8V =20 20 nA
Minimum On-Time lLoap = 3A, SYNC = 8t=>= 2/ ® 40 60 ns
Oscillator Frequency Ry =133k e 270 300 330 kHz
Ry =35.7k ® | 88509410 <85 1.06 MHz
Rt =15k ®| 185 200 215 MHz
Top Power NMOQS Current Limit =& 10 12 14 A
Bottom Power NMOS Current Limit 6.5 8.5 10.5 A
SW Leakage Current Vi = 42V, Vgy = 0V, 42V -2 2 HA
EN/UV Pin Threshold EN/UV Falling | 07 0.74 078 v
EN/UV Pin Hysteresis 30 mV
EN/UV Pin Current Ven/UV = 2V -20 20 nA
PG Upper Threshold Offset from Vg | Veg Falling ®| 5654 #6572 9 %
PG Lower Threshold Offset from Veg | Veg Rising ®| —05-9375 —f=P7 9
PG Hysteresis 0.3 %
PG Leakage Vpg =12V 40 40 nA
PG Pull-Down Resistance Vpg =01V ° 600 1200 Ohm
SYNC Threshold SYNC DC and Clock Low Level Voltage 0.4 v
SYNC Clack High Level Voltage 15 v
SYNC DC High Level Voltage 2.8 v
SYNG Pin Current Voyne = 6Y 120 HA
SS Source Current e 1.0 2.0 3.0 HA
SS Pull-Down Resistance Fault Condition, §S = 0.1V 200 Q
Error Amplifier Transconductance Vg =1.25V 0.9 mS
VC Source Current Vg = 0.6V, Vyg =1.25V 440185 HA
V(G Sink Current Vg = 1.0V, Vy¢ = 1.25V Sg= 185 HA
VC Pin to Switch Current Gain 9.6 AV
TEMP Output Voltage Itemp = OpA, Temperature = 25°C =$8g- 250 HHE— mV
Itemp = OpA, Temperature = 125°C 86— 1200 <4300=— my
Note 1: Stresses beyond those listed under Absolute Maximum Ratings than 125°C. The junction temperature (T, in °C) is calculated from the
may cause permanent damage to the device. Exposure to any Absolute ambient temperature (Ty in °C) and power dissipation (Pp, in Watts)
Maximum Rating condition for extended periods may affect device according to the formula:
reliability and lifetime. Ty=Ta+ (Pp*8ya) where 6, (in °C/W) is the package thermal
Note 2: The LT8650SE is guaranteed to meet performance specifications impedance.
from 0°C to 125°C junction temperature. Specifications over the —-40°C Note 3: This IC includes overtemperature protection that is intended to
to 125°C operating junction temperature range are assured by design, protect the device during overload conditions. Junction temperature will
characterization, and correlation with statistical process controls. The exceed 150°C when overtemperature protection is active. Continuous
LT8650SI is guaranteed over the full -40°C to 125°C operating junction operation above the specified maximum operating junction temperature
temperature range. High junction temperatures degrade operating will reduce lifetime
lifetimes. Operating lifetime is derated at junction temperatures greater
Rev A

For more information www.analog.com 3



