M% DAISHINKU CORP.

TO: HONHEVER
S1180090-2

Oct 26, 2018
DAISHINKU CORP.

Manager Charge
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DSA321SDN 34.368 MHz VC-TCXO Failure Analysis Report

With regard to the failure issue, we would like to report as follows.
We would appreciate any feedback that you could give.

1. Failure Situation at your company
Sample code No. : ZZ05584

Description : DSA321SDN 34.368MHz

Date Code : 620 (20t week of 2016)
Returned Q'ty :13pcs (NG 7pcs Good 6pcs)
Problem : Characteristic failure

Received Date : Apr 22, 2018
Received Date 2nd  :Sep 24, 2018
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2. Results of our investigation
The electrical characteristics investigation results of returned parts are shown as follows.

All the returned parts including the had failure the specification.
(3%¢No.13 was 40MHz)

ESMBEBRETRCRLES, NGRITOVNTH. BRERBLELL,
(X%No. 13l& 40MHz TL )

Tablel. Electric characteristic investigation results

Date Output Current
Frequency . Frequency
No. Code Voltage | Consumption Control
(Marking) Judgment
+1.5ppm 08vP-p | 5 omA max +0-5V +2.'5V
min +9ppm min
1 620 - 0.00 0.20 - - NG
2 620 - 0.00 0.60 - - NG
3 620 0.00 0.62 - - NG
4 620 65.2 0.94 1.82 0.02 -0.03 NG
5 620 0.00 0.18 - - NG
6 620 -10.6 0.51 1.16 -1.86 -1.30 NG
7 620 0.00 0.62 - - NG
Good Samples
8 620 -0.44 0.90 1.36 -10.26 | 10.67 Good
9 620 -0.20 0.88 1.36 -11.90 | 12.63 Good
10 620 -0.22 0.88 1.36 -11.59 | 12.19 Good
11 620 -0.35 0.88 1.36 -12.06 | 12.71 Good
12 620 -0.49 0.90 1.36 -11.66 | 12.55 Good
13 622 40Mz 0.88 1.47 -13.50 | 13.40 -

Test Condition : Vcc=+3.3V, Vcont=+1.5V, LOAD=10kohm//10Pf

40.00 AD
@D 622

No.13 was 40MHz .

Itis No.13 returned as a good product, but one with a different frequency was included. It seems to be
mixed. As to the circumstances of incorporation, please do survey at your company.

RAELTIT RN =FZEELI=No.13TI A, BIORRBDEDAASTEYEL=. BAERONET BALLERIZOEELT
(F, EISTTRBENEZFEST LSEBOBLETFET,
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Next, in order to investigate the characteristics of the crystal resonator inside the TCXO, the DLD
characteristics were investigated. The results are shown below.
No abnormality was confirmed.

RIZ, TCXOREIZH HKRIRBFORMZRET 412, KRR FHEEZAELHEREZ TS
TLET, #HE. BEEEREREINFELATLE

DLD characteristic test result
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The result of examining the diode characteristics of the IC is shown in the Graph 1~3 below.
(The protection diode is connected to the input terminal of the IC.)
As a result, abnormality was confirmed in diode characteristics between Output terminal and
GND terminal.

KBDFHEICEESHERSNGN o= &b, ICOFHERAELEBERETREYI 5 71~3ITRLETS,
(ICOAAHFIZIE, REFAF— FAERSATOET . )
#&%R. Output I F £GND MHFREDF 1+ — FFEICEENERE S hE LT,
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IC Diode Characteristics
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Graphl. Vcont-GND diode characteristics
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Graph3. Otput-GND diode characteristics

3 Result
ESD breakdown, overvoltage, and overcurrent may be the cause of the IC's protection diode being

Graph2. Vcc-GND diode characteristics

broken. | would like you to confirm whether such things did not happen inside the company. In addition,

we have heard that this product was a reliability test. | would like to inform you what kind of exam contents

it is.

Also, this product is considered to be a malfunction of the IC. | would like to approve the IC survey to ask

manufacturers to ask for survey, thank you for your permission.

ICOREF A A — FAENFRE L LT, ESDEIE®. BEE. BERNEZAONET, HHANIZT, ZOLS54T EHGE
CoEpof=h, CHERVEELVEFELFET, T, ARIEEERRET LIDEMATEYET, EDLSHHR
NETHLIMERWNLEELEONEFELET,
T, RREE. ICOHEBEEZONET, ICEA—D—IZHABEELE<. AHRECOVT., THADFESENW-LE
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2018/10/26 add

I lost returned NG 7pcs

I'm sorry.

We advanced an investigation from the situation of the product of 7pcs (return items) that it was reported last time.
r=bid FiEERIAEShF-HEZHELTLENEL,

BLRHY FEA,

AIEFREN-LEL, 7pcsDRREMN D REEZEDFELT,

First

- No.1,2,3,5,7 : No oscillation 5pcs — Vpp :0 and lcc=0.20, 0.60, 0.18, 0.62mA
Therefore we guess this IC breakdown.

*No.4: F+ 1pcs—+65.2ppm —  Vpp: 0.94Vpp and AFC +0.02ppm at 0.5V, -0.03ppm at 2.5V
The AFC function is broken. Therefore we guess this IC breakdown.

*No.7 : F- 1pcs— -10.6ppm — Vpp: 0.51Vpp and AFC -1.86ppm at 0.5V, -1.30ppm at 2.5V

The AFC function and output unit are broken. Therefore we guess this IC breakdown.

FTARELT

No.1,2,3,5,7 : T"Fik 5Spcs—H AHRMEH 4L —lcc: 0.20, 0.60, 0.62, 0.18, 0.62 mAL Y

IC R & #ER

No.4 : F+ 1pcs—+65.2ppm AFCHEREABE— Vpp: 0.94Vpp AFC +0.02ppm at 0.5V, -0.03ppm at 2.5V & Y

IC & & H#E3AI

No.7 : F- 1pcs— -10.6ppm H ARSI, AFCHEEEABE—Vpp: 0.51Vpp AFC -1.86ppm at 0.5V, -1.30ppm at 2.5V & Y
IC & & H#E38I

l

We confirmed whether there was abnormality in a crystal part.
We measured DLD measurement, and 7 were no problem completely.

We confirmed that there is no abnormality in a crystal.

KBRE)FETICEENEONEHER
DLDAIEL. &t MEEL
—SKBITEENEN L TR

L Clgghm],,
- -

ae
&
o



M% DAISHINKU CORP.

This IC breakdown was judged as this factor.

FTA was made and the cause was narrowed down. (Refer to Separate FTA sheet)

As this factor.

@ Thermal shocktest @ EOS @@ Reverseloading @ ESD are considered.

1

ICHENSEDER ¥ L, FTAZER L. REOKRYAA#ETNEL, Gl FTA ZH)
SEDOERE LT

D AREEHREBR Q@ EOS Q#¥fE#H @ ESD »EZ LK. ChSICHLTHRRIEZTVEL.

Inspection result
@ Thermal shock test -40~125°C 12cycle
(' Because it was no oscillation after H/S in your reliability test, it's tested.)
Fraction stock of KDS is used (n=10pcs)
—  We confirm the special quality before and after thermal shock test.
It was judged to be no problem.

Judgement of standard :  Before and after that's tested, that there is no abnormality in electrical characteristics.

REAER
® AREEHRR -40~125°C 12cycle (BE#HEEMEHRICTHSE TRIREASFLIENLTR FEER)
KDS im##EE%#H (n=10pcs)
- SREEHBIROSMEEER RESEL
FIE  ARATRICE T LBERNFHEICERELEZSE
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Heat shock TEST

n=10pcs -55~125°C 12cycle

No Ref [Hz] After H/S 12¢ [Hz] | & [Hz] N [ppm]

1 34367999.7 34368006.5 6.8 0.20

2 34368011.7 34368016.2 45 0.13

3 34368006.6 34368009.1 24 0.07

4 34367998.4 34368003.8 5.5 0.16

5 34367989.8 34367993.2 34 0.10

6 34368003.4 34368005.5 2.1 0.06

7 34367999.6 34367996.3 -33 -0.09

8 34368018.5 34368016.8 -1.7 -0.05

9 34368009.8 34368013.8 4.0 0.12
10 34367992.5 34367996.0 34 0.10
Ave 34368003.0 34368005.7 2.7 0.08
30 26.6 25.6 9.2 0.27
Min 34367989.8 34367993.2 -3.3 -0.09
Max 34368018.5 34368016.8 6.8 0.20
N 10 10 10 10

@ EOS TEST
We added the excessive voltage and made them break down until we troubled between Vcc-GND.
And we check diode characteristics (Vcc-GND, Output-GND)
— n=2pcs used
It breaks down by Vcc=12V. Output is no-oscillation. Icc is 18-20mA at Vcc=3.3v.
And another breaks down by Vcc=10V. Output is no-oscillation. Icc is 18-20mA at Vcc=3.3v.
— That's no oscillation, but the oscillation items no oscillation of the return items is different from
Icc 0.2-0.62mA in the state small.
And also different in 2, F+ and F- items, the state is less than 2.0 mA of Icc .
—  We infer that it isn't a EOS factor.
@ EOS TEST
HEDOVee-GNDREIZ, MET H2FTHRENEEZMA T, HESE. TOERZOT A+ — FiFHEEHER
- n=2{EIZx LT
Vee=12V T #E : EERFHIE Vee=3.3VE lcc 18~20mA
Vee=10V T #E : EERFHIE Vee=3.3VE lcc 18~20mA
- FRIERTHIN, BAZOFHERRIE lcc 0.2~0.62mA L/hE KREHEL D,
F+. FFRD2MIZDWVTE Icc 20mAUT ThYKRENEL D,
— EOSERTIFE ARSI D,
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The claim items
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About a possibility of the reverse loading.
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TEST AFTER 10V

TEST 1 After
10V
impressing
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Reverse loading is assumed and the voltage is impressed between Output - GND (n=1pcs).

— It breaks down by 9V: Output is no-oscillation.

Icc is 20mA at Vcc=3.3V

— It'll be the no oscillation by applying an overvoltage and an over-current to a Output terminal.

The no oscillation items of the return items is Icc 2.0mA and different in the state.

—We infer that it isn't a reverse loading factor.

@ FEHDOEEEMIZDINT
WHHEEFE L. Output-GND RHIZEEZ D
—9V  THE : EERAFFEIR Vee=3.3VH

(n=1pcs)
lcc 20mA

—Outputii FITBERE - BERERTHZ ETTFRIREG DM
BRAIMOFFIRSAE. lcc 2.0mATH YIREHNERL D,
S REHERTEENEHRNSN D,

@ ESD TEST

It was tested until it was no oscillation or oscillation unusualness at machine model and human body model .
— Machine Model (MM)
— Human Body Model (HBM)

r/n=3/5pcs no oscillation at 500V

¥ The specification is (MM) V==2200V (C=200pF, R=0Q)

(HBM) V==1500V (C=100pF, R=1500Q)

Requirements: The electrical characteristics are satisfied.

r/n=3/7pcs oscillation unusualness at 6000V (frequency shift )
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@ ESD TEST
YLV VETI EaAa—TURTAETIL T THRIEROFREELLDILANLETEREL,
- IVUETIL 500VT. r/n=3/5 FFik
- Ea—<UETI 6000VT, r/n=3/7 RIREE (FEIRHEILX)
X{E# : (MM) V=200V (C=200pF, R=0Q)
(HBM) V=+1500V (C=100pF, R=1500Q)
HEEE BRHWFEICEREEI L,

= Machine model(MM): 3pcs of no oscillation at 500V and 2pcs of good products at 400V ware measured diode
characteristics between Output — GND.

— The abnormality like this defect is confirmed about 3pcs of no oscillation items.

YV UETIL 500VTAFHIR3pcs& . 400V THEES2pcsFOutput-GNDREID & f +— R4 ZAIE
— FIHEIRM3IpcsIZDOVT, SEDFEEGLEKDEE TR

0.05
0.04 MM model test Output-Gnd
0.03
—~0.02 | —e—nG1
ec
‘:O-Oé NG 2 ol
80.01 23 g
50.02 OK1
-0.03 | —s—ox>e
0.04
0.05

-1 -0.8-0.6-0.4-0.2 0 0.204 0608 1
voltagelv)

- Human Body Model (HBM) :  4pcs of oscillation unusualness at 6000V and 3pcs of good products at 5000V ware

measured diode characteristics between Output — GND.

— Abnormality wasn't seen between Output-GND.

(We guess output terminal isn't a breakdown from the point that products don't come to the no oscillation.)

cE2—TUETIL 6000VT EIEEE4pcsE . 5000V THEES3pcsEOutput-GNDRID 4 A 4 — K4t % 5
— Output-GNDREICEE IR ONFHEATLEFHEIRIZCE > TULAELEDN S 3 Outputli F (FHEE & (4> TLVALY)

0.05
0.04 HH model test Output-Gnd
0.03

"_"O. 02 . NG 1

~—0.01 NG 2

2 0 NG 3

Zo.01

588; —— O 1

-0.04 —— OK 2
-0.05 . O EL

-1-0.80.6040.2 0 (8.2 040608 1
voltagelv)
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Conclusion

ESD test, Machine model confirmed that no oscillation occurs in 500V.

(The terminal to which the voltage has been added in a ESD test is Vcc-GND, Vce-Output.
Vcc-Veont, Output-Vcont, Output-GND, Vcont-GND)

The one which is a machine model more than a human body model, the degree of destruction can see the big tendency.
It seems the symptom near the return items.

Oscillation check is being performed at the time of our shipment.

We think that it occurred after shipment — transportation - your company evaluation.

I"d appreciate it if you confirm these concerns and can evaluate again.

If you'd accept it, I'll prepare and ship a sample for evaluation (later of arrangements for 10 days).
Thank you.

+ =
0 aff

ESDEER YL UETIICT 500VIST FERSRETHOEZHRELELT

(ESDEERIC TEE %M X =3 F[FVee-GND, Vee-Output. ,Vee-Veont, Output-Veont, Output-GND, Vcont-GND)
Ea—IUETLEYLIOVETILOADNBRENKE MERARONET,
REAGISGEWVERERDAET

MUHGERE, RIRFvIZ2ToTHEY .. BUHHEEE~ER~EH CFRBOBRICRELIZEEZFET,

WBBTIEVETD, ChoDBERZCHEIRETHED CFHEREFNLIEENTT,
CTARIETELEL, JFHERY Y TILEER - AWV LEY (FE%K108)
FBHLLBELWV=LET,

Lk,

10



Fig.1

FTA attribution analysis of an IC breakdown

The investigation

The bad contents Factor(1) Factor(2) Assumed bad mode Survey result Judgment
contents
IC breakdown IC supplier Factor by IC manufacturing Breakdown by ESD and EOS The shipment Unacted _
process test data is
Factor after IC production Transportation and the Confirmation by In good order.
breakdown when conveying KDS TCXO — O
check
KDS IFactor by the IC loaded To the active side of the IC, Electrical The abnormality wasn't confirmed by an
process break and chip. characteristic — electrical characteristic. @)
confirmation
Temperature | | The abnormality wasn't confirmed by the 0O
Specification temperature special quality.
Outward | [Unacted _
appearance
Factor after oscillator Breakdown by ESD and EOS Electrical The abnormality wasn't confirmed by the
—|mounting characteristic —|temperature special quality. O
confirmation
| _|Temperature || The abnormality wasn't confirmed by the e
Specification temperature special guality.
Voltage—current Unconfirmed. Because there is no electrical
|_Icharacteristics | {characteristic abnormality, it's judged to be no @)
problem.
| {ESD and .EOS Unacted —
measure in a
Customer Thermal shock ® Breakdown by ESD and EOS Voltage—current i o
characteristics normality
Factor before oscillator Breakdown by EOS Voltage—current lit o
mounting @ characteristics normaiity
| _|Factor after oscillator Breakdown by ESD and EOS Voltage—current | | .
mounting MISS @ characteristics normality O
Factor after oscillator Breakdown by ESD Voltage—current ,
— . @ . — abnormality X
mounting characteristics




