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DATE: 19" June, 2019
PCN #: 2399

PCN Title: Additional Qualified (AT) Assembly/Test Site & Package Supplier

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

DIC-034 R4 Page 1 of 3
Diodes Incorporated Rel Date: 2/8/2019
www.diodes.com
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PRODUCT CHANGE NOTICE PCN-2399 REV 1
Notification Date: Implelrjna(igj[atlon Product Family: Change Type: PCN #:
19" June, 2019 19" September, 2019 Analog Additional AT Site 2399
Semiconductors
TITLE

Additional Qualified (AT) Assembly/Test Site & Package Supplier

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified an additional AT
site Tianshui Huatian Technology Co (TSHT) located in Gansu, China. In addition, Diodes has qualified an additional
package supplier (NGK) for select crystal products.

Full electrical characterization and high reliability testing has been completed to ensure there is no change to device
functionality or electrical specifications in the datasheet. Refer to the attached qualification / reliability reports (embedded in
this file).

IMPACT

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

PRODUCTS AFFECTED

Table 1 - Qualify Additional Assembly/Test Site (TSHT)
Table 2 - Qualify Additional Package Supplier NGK for Select Crystal Products

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 - Qualify Additional Assembly Site (TSHT)

AL1692S-13

DIC-034 R4 Page 2 of 3
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Table 2 - Qualify Additional Package Supplier NGK for Select Crystal Products
FW1600001 FW2400051 FW2500055 FW3000005 FW3200040 FW4800006
FW1600003 FW2400055 FW2500056 FW3000006 FW3200041 FW4800008
FW1600006 FW2400056 FW2500057 FW3000010 FW3200042 FW4800012
FW1600008 FW2400061 FW2500062 FW3000011 FW3740009 FW4800013
FW1600009 FW2450002 FW2600003 FW3000012 FW3740013 FW4800016
FW1600010 FW2450003 FW2600004 FW3000016 FW3740019 FW4800018
FW1600015 FW2450006 FW2600014 FW3000022 FW3840001 FW4800019
FW1600019 FW2450007M FW2600018 FW3120002 FW3840001G FW4800022
FW1600020 FW2500001 FW2600019 FW3200003 FW3840009 FW4800031
FW1600025 FW2500003 FW2600029 FW3200004 FW3840017 FW4800034
FW1600027 FW2500005 FW2600033 FW3200008 FW3840019 FW4800040
FW1920001 FW2500012 FW2600034 FW3200009 FW3840020 FW4800044
FW2000008 FW2500013 FW2600040 FW3200010 FW3840027 FW4800046
FW2000011 FW2500016 FW2600052 FW3200011 FW3840030 FW4800048
FW2000012 FW2500018 FW2600053 FW3200012 FW3840032 FW4800052
FW2400001 FW2500019 FW2600056 FW3200014 FW4000001 FW4800055W
FW2400007 FW2500020 FW2600059 FW3200018 FW4000015 FW5000003
FW2400011 FW2500021 FW2700004 FW3200019 FW4000018 FW5000006
FW2400014 FW2500022 FW2700011 FW3200020 FW4000021 FW5000008
FW2400015 FW2500026 FW2700012 FW3200021 FW4000025 FW5000009
FW2400016 FW2500027 FW2700017 FW3200023 FW4000031 FW5000011
FW2400022 FW2500031 FW2710001 FW3200024 FW4000034 FW5200001
FW2400023 FW2500036 FW2710005 FW3200025M FW4000042 FW5310001
FW2400030 FW2500038 FW2710014 FW3200026 FW4000043 FW6000003
FW2400031 FW2500048 FW2710015 FW3200031 FW4000046 FW6000005
FW2400033 FW2500050 FW2860003 FW3200032 FW4800002 FW9600003
FW2400039 FW2500052 FW3000002 FW3200034 FW4800005
DIC-034 R4 Page 3 of 3
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Certificate of Design, Construction & Qualification

Description: Qualification of AL1692S-13
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Qual Device 1 Qual Device 1 Qual Device 1 QBS_Device 1
General Part Number AL16925-13 AL16925-13 AL16925-13 AL16925-13
Package S0-8 SO-8 S0-8 S0-8
Wire Bond, Cu Piller, CSP PdCu PdCu PdCu PdCu
MSL Level 1 1 1 1
Package Size 4.9mm*6.0mm*1.6mm 4.9mm*6.0mm*1.6mm 4.9mm*6.0mm*1.6mm 4.9mm*6.0mm*1.6mm
Die Quantity (eg. Die per package) 1 1 1 1
Die Name(1) BNO66BG-2 BNO66BG-2 BNO66BG-2 BNO66BG-2
Die Size (W/L/Thickness 1.46*0.89*0.25mm 1.46*0.89*0.25mm 1.46*0.89*0.25mm 1.46*0.89*0.25mm
Die Process / Technology 1.2um cdmos 1.2um cdmos 1.2um cdmos 1.2um cdmos
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil
Fab Wafer FAB SFAB2 SFAB2 SFAB2 SFAB2
Wafer Diameter 6" 6" 6" 6"
Wafer Thickness 675um 675um 675um 675um
Top Metal Type/Bond Pad Composition AlCu AlCu AlCu AlCu
Top Metal Thickness 1.2um 1.2um 1.2um 1.2um
Die passivation thickness range Si02 5kA/SiN 5kA Si02 5kA/SiN S5kA Si02 5kA/SiN S5kA Si02 5kA/SiN 5kA
No. of bond over active area 0 0 0 0
Glass Transistion Temp 125 125 125 125
Max Junction Temp 150 150 150 150
Max Thermal resistance Junc (case) 6.6°C/W 6.6°C/W 6.6°C/W 6.6°C/W
Max Thermal resistance Junc (amibent) 104°C/W 104°C/W 104°C/W 104°C/W
No of masks Steps 12 12 12 12
Metal Layers 3 3 3 3
Metal Density per Layer 70% 70% 70% 70%
Min Metal Width 4um 4um 4um 4um
Min Metal Spacing 4um 4um 4um 4um
Power Consumption 0.5W 0.5W 0.5W 0.5W
Package Bond Type (at Die) Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material 8200T 8200T 8200T 84-1LMISR4
Leadframe Material Al194 Al194 A194 SOP-8L CTYPE 12ROW
Molding Compound Type CEL-9220HF10TS CEL-9220HF10TS CEL-9220HF10TS EME-G600
Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site TSHT TSHT TSHT CAT
FT Test Site TSHT TSHT TSHT CAT
Realibilit¥ Test Site BCD BCD BCD CAT
Realibilitx TestinE
Test Test Conditions Duration / Limits Test Method Fail/SS X = Test Needed Results_ X = Test Needed Results. X = Test Needed Results. X = Test Needed Results_
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
JESD22 A113  JEDC . .
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 1.STD-020 0/154 X Pass X Pass X Pass X pass
Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass X pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass X pass
Temp Cycle (TC) Mountgjz:?é:g)?r(;?;i};z:r Card) 500 cycles JEDD22 A104 0/77 X Pass X Pass X Pass X pass
1000 cycles 0/77 X Pass X Pass X Pass X pass
JESD22-A101/A110 . . .
HAST 130C, 85%RH 33.3 psia Ve = Op Max 96 Hrs JESD22-A110 0/77 X Pass X Pass X Pass X pass
HTOL Ta=125C, 100% Vcc 168 Hrs JESD22 A108 0/77 QBS to QBS Device 1 QBS to QBS Device 1 QBS to QBS Device 1 X pass
or Ta=150 for 408 hrs 500 Hrs JESD22 A108 0/77 QBS to QBS Device 1 QBS to QBS Device 1 QBS to QBS Device 1 X pass
1000 Hrs JESD22 A108 0/77 QBS to QBS Device 1 QBS to QBS Device 1 QBS to QBS Device 1 X pass
WBS JESD22-B116B Cpk>1.66 AEC-Q100-001 0/5 X Pass X Pass X Pass X pass
WBP MIL-STD883-2011 Cpk>1.66 MIL-STD883-2011 0/5 X Pass X Pass X Pass X pass
Human Body Model HBM (AEC-Q100-002) +-2KV (AEC-Q100-002) 0/3 X Pass X Pass X Pass X pass
Charged Device Model CDM (AEC-Q100-011) +-750V (AEC-Q100-011) 0/3 X Pass X Pass X Pass X pass
Latch-u LUCIass " Max Operating Ta or Tc or Tj 100mA JESD78 0/6 X Pass X Pass X Pass X pass
FG Fault Grading AEC-Q100-007 pass
Cha'r . Typ -40C, 0C, 25C, 85C, 125C Operating Range AEC-Q003 0/30 X Pass X pass
Characterization
Summary:

Submitted By:
Approved By:

Hu Zhen 10/11/2018







RELIABILITY TEST REPORT

REPORT NO.

TEST CATEGORY
TYPE

NOMINAL FREQUENCY
CUSTOMER
CUSTOMER PARTS #
PSE-SD PARTS #

PSE-SD M/O No.

PURPOSE
SAMPLE SIZE

TEST DURATION

ISSUED DATE

PREPARED BY

REVIEWED BY

APPROVED BY

: 20180131002

: M.E. Experiment Test

: FW SEAM X'TAL2.0x1.6 (4P)
: 16.000000 MHz

: N/A

: N/A

: FW1600008

: PT2170395

: NGK PKGI&IE

: 95 PCS
: 7/Nov/2017 ~ 25/Jan/2018
: 31/Jan/2018

i

Iris Han

Tracy Xu

PSE(Shandong) CORPORATION
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1. General $Specification

Electrical Characteristics

Nominal Frequency
Mode of Oscillation
Load Capacitance
Frequency Tolerance

o > w e

Frequency Stability
(REFERENCE TO 25°C FREQUENCY )
Working Temperature Range
Aging

Circuit

9. Drive Level
10. Series Resonant Resistance RR
11. Shunt Capacitance CO
12. Insulation Resistance
13. Storage Temperature Range
14. Spurious Response

16.000000 MHz

Fundamental

12 pF

+10 ppm at 25°C £3C

+ 20 ppm With Working Temperature

-40 T ~ 8 T
3 ppm/year

Measured by Saunders & Associatess 250B

10 uw

150 ohms. (MAX)

0.456~0.684 pF Max

More Than 500 M ohms at DC 100V
-55 T ~ 125 C

<-6 dB max

1-Spec,
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2.

Reliability Test Specification And Results Summary Report

Date 25/Jan/2018
EQUIPMENT / CONDICTION TEST CONDITION AND CRITERIA FACILITY/INSTRUMENT | SAMPLE TEST TEST
TEST ITEM TEST CONDITION CRITERIA MAKER MODLE SIZE(PCS) DATE RESULT
- .- NOMINAL FREQ. [ Tol @2500 /CO/RR/FLD2/ + Saunders & Associatess _
Electrical Characteristics DLD2/ SPDB /RLD2/Q/ Ts +15 ppm 2508 95 7/Nov/2017 PASS
IR Reflow Test See the Page 5. 6 +10 ppm SANSEI SRO-NS-205 95 10/Nov/2017 PASS
Freq Vs. Temperature -40°C~85C,5°C / Step,@25°C Fr 20 ppm S&A 2200 95 8/Nov/2017 PASS
Aging Test 85°C,1000HRs +3 ppm SENXIN DGG-9053A 10 4/Jan/2018 PASS
High Temp. Storage 125 +3°C,1000HRs +25 ppm SENXIN DGG-9023A 15 4/Jan/2018 PASS
Resistance To Solder Heat Test Heat_soln_:ier iron to 350. +10°C and apply to the +10 ppm PSE-SD N/A 30 16/Nov/2017 PASS
termination for a duration of 4-5 seconds
Drop Test 75c¢m Height 3 time on 2mm thickness stainless plate +5 ppm PSE-SD N/A 10 20/Jan/2018 PASS
0,
Solderability Test 245+5°C,5 +0.5sec (after 125°C,120sec,preheated) c O%i‘?ED B HT CT-53TF 10 25/Jan/2018 PASS
Low Temp. Storage - 55 +3°C,1000HRs =+ 5 ppm MEILING DW-GW50 15 4/Jan/2018 PASS
Thermal Shock Test -55°C ~ 125°C,Dwell 30Min, Transit 10Min,100 cycles +10 ppm TABAI TSA-71S 15 12/Jan/2018 PASS
. 20G,10 ~ 2000 Hz,1.52 mm,Sweep 20 Min,2HRs for each 9363-EM-
Vibration Test direction +5 ppm KING DESIGN 300F2K-30N80 15 13/Jan/2018 PASS
Mechanical Shock Test 1500G,0.5mSec 3 times for each direction +5 ppm KING DESIGN | DP-1200-25 15 13/Jan/2018 PASS
High Temp.And Humidity Test 85 +2°C, RH95%, 1000HRs #5 ppm TABAI LH-113 10 12/Jan/2018 PASS
1x10 °
Gross Leak Test See the Page 17 Pa.ms FUKUDA MS-5085 95 20/Jan/2018 PASS
i ) ) 1x10 °
Fine Leak Test 4.540.5Kgf/cm2 Helium bombing for 2 HRs Pa. ) LIAN HF-1000 95 20/Jan/2018 PASS
a.m’/s
Blank is
DPA ( Destructive Physical Analysis ) Visual check & Picture (45X) completed and PSE-SD N/A 10 25/Jan/2018 PASS
no broken.
2.Ranntt
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3.1 Physical Dimension

SAMPLE No. No. 1 ~ No. 5
TYPE FW SEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY 16.000000 MHz
TEST INSTRUMENT (MAKER) Mitutoyo
(MODLE) 500-196-20
TEST CONDITION Mitutoyo Digital calipers Calibration
TEST DATE 25/Jan/2018
RESULT PASS
TEST DATA SUMMARY
No. A B C D E F G
1 2.06 1.66 0.49
2 2.06 1.66 0.48
3 2.06 | 1.65 0.48
4 2.06 1.66 0.48
5 2.06 | 1.66 0.48
Min 2.06 | 1.65 0.48 - - -
Max | 2.06 1.66 | 0.49 - - -
Dimensions
2.0+0.2
u4 : #3 ,*‘ - » 0.7 0.575
J \ i | 1)
m o i 5| s #2
7 § of M| W
m © ¥ o
L)) |7 S % m(m
R #4 #3
Bottom View

3-Dimension
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3.2 Electrical Characteristics

FILE NO. 120180131002
SAMPLE No. : No. 1 ~ No. 95
TYPE : FW SEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT :  Saunders & Associatess 250B
TEST CONDITION : NOMINAL FREQ./ Tol @25°C /CO/RR/FLD2/DLD2/SPDB/
RLD2/TS
MEASURE EQUIPMENT :  Saunders & Associatess 250B
TEST DATE 1 7/Nov/2017
RESULT : PASS
TEST DATA SUMMARY
FL FL Co RR FLD2 DLD2 SPDB RLD2 Q TS
ppm Hz pF Ohms ppm Ohms dB Ohms K ppm/pF
1 High 10 0.456~0.684| 150 0
Criteria
Low -10 1
Max. 6.1 15999319.3| 0.6 115.7 3.2 19.3 -9999.0 | 122.2 231.6 3.8
Min. -3.7 159991523 0.5 35.9 0.9 3.0 -9999.0 42.2 73.6 35
AVG 1.98 |15999256.22 | 0.60 74.37 1.94 7.65 [-9999.00 | 80.13 122.66 3.68
STD 1.57 25.93 0.01 19.00 0.49 2.67 0.00 17.63 34.81 0.05

4-Data
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3.3

IR Reflow Test

FILE NO. 20180131002
MEASURE
SAMPLE No. No. ~ No. 50 INSTRUMENT TEST CONDITION
TYPE FW SEAM XTAL 20x16(@P)  |I=5T 20 3iimes
’ ’ CONDITION . () Stage Temerature | Tise
NOMINAL FREQUENCY 16.000000 MHz TEST DATE 10/Nov/2017 % .c, & | Preheat 160120 | 60~1208ec
CRITERIA +10 ppm AV B (P B |@C o
TEST INSTRUMENT SANSEI SRO-NS-205  |RESULT PASS e o I i M|t
TEST DATA SUMMARY
NO. 1(2)|13|4|5)6(7)8]9(10)11|12|13|14(15|16|17(18|19|20(21]|22(23|24|25(26]|27|28|29]|30(31]|32|33(34|35(36|37]|38(39|40|41(42)|43(44|45|46(47]|48]|49(50
INITIAL (ppm) | 23 [ 11 |40 |15 |04 |35 23| 15 |06 |33 )09 |46 | 25|10 |25)|05 01 |35]12[07]|36]|2661]|15[a2]28]37[4a2]|123|-08[14]14a[32]07 02 [12]21[04]-05]37[4a3]|21]|3609]|34a]o08]|27]13]-03]10
FINAL (ppm) |35 |24 |52 |25 |12 |47 34|25 ]| 16|46 |21 |56 25|21 (3616|211 [48]|23|19|48]|39|76|28|56|40]|48([55]|26]07[26]|26[4a2|16]14a[20]31|16[04]49[53]|33]|4as[22]45|17]|43]25[09]22
DEVIATION (ppm)f 12 [ 13 | 12 | 10 {08 [ 12 |22 |20 {20 [23 |22 |21 (22 |22 ) 22|21 |20 23|22 |22 |22 |23 )25 |23 242222 |23 |[23]|]20]21|22[09|09 22|26 |20|]22]09]|22[20]22]22]23|21]00]16](12]12]u12
IN ESR (ohms ) DATA
NO. 112|134 (5[6[7]8]9]10|11|12|13(14(15(16(17]18]19|20|21|22|23(24(25(26(27]|28]29|30|31(32(33(34(35(36|37]|38|39|40|41(42(43(44(45|46|47]|48|49]|50
INITIAL (ohms) |ss1 |107.3] 872 [ 59.1 | 59.4 | 68.3 | 58.3 | 57.3 [ 50.5 | 102.0| 934 [ 56.7 | 67.0 | 66.1 | 59.6 | 600 [ 59.5 | 76.4 | 96.8 [ 93.7 | 78.4 [ 97.4 | 61.4 | 765 [ 60.8 | 639 [107.1 6.0 | 87.3 [ 57.8 | 56.4 | 80.8 [ 86.3 | 562  90.0 [111.8|114.9( 67.7 | 492 | 58.2 [ 67.9 | 556 [107.9] 915 | 795 [ 64.9 | 687 | 720 [ 720 | 420
FINAL (ohms) | 908 [1083] 892 | 604 | 60.4 | 631 [ 59.2 | 57.9 | 511 [1023] 951 | 57.9 | 68.7 | 68.6 [ 61.0 | 61.1 | 60.6 [ 78.8 | 99.1 | 965 | 80.1 | 997 [ 62.0 | 79.6 | 65.2 [ 65.1 |110.6| 67.8 | 89.6 | 59.0 [ 57.4 | 822 | 88.0 | 57.9 | 922 [1155|118.6] 69.4 [ 49.9 | 596 | 69.0 | 55.9 |109.9[ 92.1 | 80.7 | 65.5 [ 70.0 | 736 | 73.6 | 424
DEVIATION (ohms)| 27 [ 11 [ 20 [ 13 ] 1o |-s1fo9 [os o7 |oa 72wz |2as a2 oaf2sfas|17]23]os]32fas|rafza]o)oaz]afoo|w|wr]r)ar]|37 3717 ]or]talrros|f20fo7]12]06]13]16]|16]o4
Freq ohms
PASS 00 28 200
50 pcs
NG
10.0 10.0
0 pcs
R P L oo > R AT . W e = i - i s s I )
PASS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
50 pcs
NG 1100 -100
0 pcs
——Freq. LR —=—DEVIATION (ppm) ——Freq. TR DEVIATION (ohms)

5-IR Reflow-1
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3.3

IR Reflow Test

FILE NO. 20180131002
MEASURE
SAMPLE No. No. 51 ~ No. 95 INSTRUMENT TEST CONDITION
v TEST 260 3 times fore
TYPE FW SEAM XTAL 2.0x 1.6(4P) CONDITION ) e s |omerse] T
NOMINAL FREQUENCY 16.000000 MHz TEST DATE 10/Nov/2017 ‘E .c. & | Preheat 160120 | 60~1208ec
CRITERIA +10 ppm VA B | Prinary Beat | 2200 »605ec
TEST INSTRUMENT SANSEI SRO-NS-205  |RESULT PASS T o I i M|t
TEST DATA SUMMARY
NO. 51(52|53|54(55|56|57|58|59(60|61|62(63|64|65|66|67(68|69|70(71|72(73|74]|75(76|77|78(79180(81|82]|83(84|85|86(87|88([89(90]91(92]|93|94|(95
INITIAL (ppm) | 23 [ 31|02 |35 |36 |07 |07 |20]|30 3124|123 |21]238 21|27 |-04af[03]|-03[2732]36[22]|15]|-04[16]01[10]43]|18[32]a1|[-37|30]13[37]26]37[28]14a5]|120]o06](35]34
FINAL (ppm) 34 | 42 | 17 |48 |51 |20 |20 |32|46)41|36|25]|36)34]|36|30]|08]15]|120([39]46]49]|24(|30]08]29]|13 2156|3045 |53]|-25)|44]|-03|48]39]|49]|40|25]60]21]|18]|a7]37
DEVIATION (ppm)| 12 | 11 | 14 [ 13 [15 | 13 | 13 [ 12 [ 16 |09 |12 [12 [15 |21 |15 |13 [12 |12 |23 |12 |24 )23 )02 |25 |22 |22 |22 21|23 ]|22 |23 212224202223 ])22|21|[22]16]|21|12]12]03
IN ESR (ohms) DATA
NO. 51152|53|54(55(56|57|58]|59|60|61|62|63(64(65(66|67|68|69|70|71|72(73[74(75|76]|77]|78|79|80|81(82(83(84|85|86|87|88|89(90(91(92(93|94]95
INITIAL (ohms) | 836 [6es.1 | 925 [1037| 486 | 646 [ 827 | 966 | 80.9 | 37.5 | 646 [ 70.9 | 80.8 | 77.9 [ 96.8 | 808 | 624 [ 595 | 611 [ 73.2 | 540 | 67.0 [ 89.2 | 69.4 [113.0| 77.3 | 85.4 [ 74.4 | 359 [ 926 [ 68.9 | 963 [ 96.3 | 71.0 | 908 [ 37.2 | 547 | 73.3 [115.7] 387 [ 62.3 | 65.1 | 63.4 [ 80.8 | 1045
FINAL (ohms) | 863 |69.7 | 955 [106.3| 49.1 | 65.6 [ 84.3 | 99.4 [ 814 | 37.4 | 666 [ 73.4 | 830 | 813 [1002] 828 | 63.7 | 61.0 | 64 [ 750 | 5.7 | 67.9 [ 90.7 | 711 [117.3| 77.1 | 87.9 [ 76.9 | 36.3 | 95.3 [ 69.5 | 985 [ 97.7 | 721 | 92.9 [ 417 | 5.4 | 75.0 [118.6| 392 632 | 65.7 | 641 [ 82.1 |100.1
DEVIATION (ohms)| 27 [ 16 | 30 | 26 | 05 [ 09 [ 16 [ 28 J o6 |00 20|15 (22|34 342t | 35|31 |1s]s]oo]|s|wrfazfo03]25)25oa |27 06|22 ]tarr]|ar|[asfos]|17]20]05]|10fo06]o07]12]4a
Freq ohms
PASS 200 ppm 20.0
45 pcs
NG 100 100
0 pcs
ESR L == S e e v i S v SRS Zam . e e mnm m i e o I 0.0
PASS 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 8 8 8 8 8 8 & 8 90 91 92 93 94 95
45 pcs
NG -10.0 -10.
0 e ——Freq. LR —=—DEVIATION (ppm) —Freq. TR DEVIATION (ohms)
-20.0 -20.@_II

6-IR Reflow-2
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mperature

3.4 Freq Vs. Temperature
FILE NO. 20180131002
SAMPLE No. No. 1 ~ 95
TYPE FW SEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY 16.000000 MHz
TEST INSTRUMENT S&A
2200
TEST CONDITION -40°C~85°C,5°C / Step,@25°C Fr
TEST DATE 8/Nov/2017
CRITERIA + 20 ppm
RESULT PASS
TEST DATA SUMMARY
TEMPERATURE V.S. FREQUENCY
30
25 _ .
20 —s —u
s i
0 W
5 g
£ e —
\Q'../O 50 51
g 54 — 55
Ls S o
10 N e l—
15 s 32
-20 o o
25 -
-30 ‘

7-TC
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3.5 Aging Test

FILE NO. : 20180131002
SAMPLE No. : No. 1 ~ No. 10
TYPE : FWSEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY : 16.000000 MHz

TEST INSTRUMENT (MAKER) : SENXIN
(MODLE) DGG-9053A

TEST CONDITION : 85°C,1000HRs
TEST DATE © 4/Jan/2018
CRITERIA : %3 ppm

RESULT . PASS
TEST DATA SUMMARY :

IN FREQUENCY ( FL ) DATA
NO. 1 2 31415 6 7 8 910
INITIAL (ppm)| 35 | 24 |52 |25 | 12 |47 | 34 | 25 | 16 | 46
FINAL (ppm)| 23 | 09 [ 40 |15 |00 [ 37 |20 | 14 |02 | 28
DEVIATION (ppm)| -1.2 | -1.5 | -1.1 [ -1.0 | -1.2 | -1.0 | -1.4 | -1.1 | -1.3 | -1.8

6o T FREQUENCY DEVIATION
PASS 3.0
10 pcs
p 00 I I I I I I I I I
NG 6\3_——6——-0‘&——0\3_——6\8\1’0
0 pcs -3.0
6.0

IN ESR (ohms ) DATA
NO. 12]3]a]s]e|[7]8]09]10
INITIAL (ohms)| 90.8 [108.3 | 89.2 | 60.4 | 60.4 | 63.1 | 59.2 | 57.9 | 51.1 [102.3
FINAL (ohms)| 89.9 |107.8 | 88.4 | 60.1 | 59.8 | 63.0 | 58.8 | 57.6 | 50.4 [103.7
DEVIATION (ohms)[ -0.9 | -05 | -08 | -0.3 | -0.6 | -0.1 | -04 | -0.3 [ -0.8 | 1.3

ohms ESR DEVIATION
20.0
PASS
10.0
10 pcs
NG 0.0 — ‘ L e — ¢ — "
0 3 v 5 6 7 8 ? 10
pcs
-10.0
2200

8-Aging
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3.6 High Temp. Storage

FILE NO. : 20180131002

SAMPLE No. : No. 11 ~ No. 25
TYPE : FW SEAM X'TAL 2.0 x 1.6(4P)
NOMINAL FREQUENCY : 16.000000 MHz
TEST INSTRUMENT : SENXIN

DGG-9023A
TEST CONDITION : 125 +3°C,1000HRs
MEASURE INSTRUMENT :  Saunders & Associatess 250B
TEST DATE : 4/Jan/2018
CRITERIA : +25ppm
RESULT : PASS

TEST DATA SUMMARY

IN FREQUENCY ( FL ) DATA
NO. 11112113(14(15]16117|118(19(20|21122]|23|24]| 25
INITIAL (ppm) | 1.3 [49 [16 [12 |27 |08 |02 |37 |12]09 |35 |27 |64 |18 |43
FINAL (ppm) |14 [50 [15 |09 |27 |05 |00 |39 |14 |08 |31 |27 |67 |18 |46
DEVIATION (ppm)| 0.2 | 0.1 [-0.1]|-0.3| 0.0 [-0.3]-03 |02 |03 |-02[-0.4|00 |03 [00 |03

w00 2om FREQUENCY DEVIATION
PASS 200
NG ' 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25
0 pcs -20.0
-40.0

IN ESR (ohms) DATA
NO. 11 (12|13 14(15(16|17|18(19]20| 21 (22| 23| 24| 25
INITIAL (ohms) |95.1 [57.9 |68.3|68.3 [61.0 [60.9 |60.8 78.9 [98.3 |97.2|82.3 [100.0|62.3 | 79.9 | 61.9
FINAL (ohms) |94.2 [57.6 {68.3 |67.1 [59.8 |60.3 |60.6 |77.6 [98.2 |95.9|80.2 [100.1 | 62.6 [ 79.1 | 64.3
DEVIATION (ohms)|-0.9 [-0.4 [ 0.0 |-1.2|-1.2 [-05 [-0.2 |-1.3 [-0.1 [-1.2 |-2.2| 0.1 | 0.3 |-0.9 | 2.4

ohms ESR DEVIATION

20.0

PASS
15 pcs

10.0

NG OO I a [ I I I a | V. I - I . I I I p 4' L
0 pos ~ 12 1 n 6 1 T v P> » »n ¥

-10.0

-20.0

9-High Temp.






3.7 Resistance To Solder Heat Test

FILENO. : 20180131002

SAMPLE No. : No. 11 ~ No. 40
TYPE : FW SEAM XTAL 2.0x 1.6(4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT : PSE-SD

N/A
TEST CONDITION : Heat solder iron to 350 £10°C and apply to the termination for a duration of 4-5 seconds
MEASURE INSTRUMENT :  Saunders & Associatess 250B
TEST DATE : 16/Nov/2017
CRITERIA : £10 ppm
RESULT : PASS

TEST DATA SUMMARY
IN FREQUENCY (FL ) DATA
NO. 11112 (1314|1516 |17 [18[19]|20 |21 | 22|23 |24|25|26[27 282930 |31[32]33]|34|35[36]|37]38] 39|40
INTIAL (ppr)| 21 | 56 | 25 | 21 [ 36 | 16 | 11 | 48 [ 23 [ 19 |48 |39 |76 [ 28 |56 |40 |48 [55 [26 |07 |26 |26 |42 |16 |14 )29 |31 [16]04]49
FINAL (ppm)| 1.3 [ 49 | 1.6 | 1.2 [ 27 |08 |02 [37 |12 |09 |35 |27 |64 |18 [43 |30 |38 |44 |15 |-03|17 [17 |34 |07 [05]| 16|21 [05]|-04]39
peviarion o | 0.8 | -0.7 | -1.0 [ -0.9 [ -1.0 | -08 |-09 |-1.1 [-1.1 |09 |-13|-12 |-1.2 [-1.0 |-13 |-10 |-1.0 [-1.1 [-11|-11]-09 |-08 |08 |-09|-09|-1.3|-1.0[-11]-08 |-1.0

200 ppm FREQUENCY DEVIATION
PASS 100
30 pcs
NG W0 60 "o "o oo o ¢ o' ¢ ¢ ¢ ¢ ¢ ¢ 6 ¢ & ¢ 06"¢"0 "0 o ¢ ¢ ¢
I 12 13 M4 15 1 17 18 1O 2 1 2 23 24 25 26 27 28 20 30 31 32 3 34 3 % 3 3 39 40
0 pcs 100
-200
IN ESR (ohms) DATA
NO. 1112|1314 (15|16 1718 (1912021 [ 22|23 |24 [25|26| 2728|2930 31[(32)|33]34[35]|36]37|38]|39]40
INITIAL (ohms)| 95.1 | 57.9 | 68.7 | 68.6 | 61.0 | 61.1 | 60.6 | 78.8 | 99.1 | 96.5 | 80.1 | 99.7 | 62.0 | 79.6 | 65.2 | 65.1 |110.6| 67.8 | 89.6 | 59.0 | 57.4 | 82.2 | 88.0 | 57.9 | 92.2 |115.5|118.6 | 69.4 | 49.9 |59.6
FINAL (ohms)| 95.1 | 57.9 | 68.3 | 68.3 | 61.0 | 60.9 | 60.8 | 78.9 | 98.3 | 97.2 | 82.3 [100.0| 62.3 | 79.9 | 61.9 | 65.0 [110.8| 68.1 | 90.0 | 59.0 | 57.2 | 81.4 | 87.7 | 57.8 | 92.8 [114.3|116.9| 69.1 | 49.9 [59.5
DEVIATION (0m9) 0.0 | 0.0 | -04 | -03 | 00 |-03 |02 |01 |-08]|07|23]|]03]|03]|03]|-33|-02]02])]02]04]00]-02]-07]-03]|]-02]06 |-12]-17]-03]0.0 |-01
ohms
b ESR DEVIATION
PASS 100
30 pcs
NG 00 FO——0——o— o0 ¢o——0—0 u‘/‘\‘tt“ —————————¢ o L ———— . _——o——o
1 12 13 14 15 1 17 18 19 2 2 2 23 A 26 27 2% 29 30 31 32 33 34 35 6 38 39 40
0 pes
-100
-20.0

10-Resistance
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3.8 Drop Test

FILE NO. : 20180131002

SAMPLE No. : No. 66 ~ No. 75
TYPE : FWSEAM XTAL 2.0x1.6 (4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT : PSE-SD

N/A
TEST CONDITION : 75cm Height 3 time on 2mm thickness stainless plate
TEST DATE : 20/Jan/2018
CRITERIA : &5ppm
RESULT : PASS

TEST DATA SUMMARY

IN FREQUENCY ( FL ) DATA

NO. 66 | 67 | 68|69 (70| 71| 72| 73|74 | 75
INITIAL (ppm)| 2.3 | -1.0 [ 04 |-21 [ 22 | 25 [ 30 | 24 | 09 |-11

FINAL (ppm)| 1.3 | -1.0 | -04 [-11 [ 21 | 26 | 31 | 04 [ 09 [-12
DEVIATION (ppm)[ 0.0 [ 0.0 [ 0.0 | 00 |-0.1 | 0.0 [ 0.1 [-20|-0.1 |-0.1

0o PPm FREQUENCY DEVIATION
PASS 5.0
10 pcs

0.0 ————————0——¢————0_ —A——
NG 66 67 63 69 70 7 7 74 75
0 pcs 5.0

-10.0

IN ESR (ohms ) DATA
NO. 66 | 6768|6970 70727374 75
INITIAL (ohms)| 80.8 | 62.6 | 59.5 | 61.9 | 73.3 | 54.2 | 66.6 | 88.2 | 69.7 [113.4
FINAL (ohms)| 75.9 | 62.1 | 58.4 | 60.9 | 71.5 | 53.4 | 66.1 | 84.5 | 67.8 |110.9
DEVIATION (ohms)[ -5.0 | -05 | -1.1 | -0.9 | -1.7 | -0.8 | -0.6 | -3.7 | -1.9 | -2.5

LR ESR DEVIATION

200
PASS

10.0
10 pcs
NG 00 o | ‘ ‘ ‘

66 67 g 0 71 N ~p—T—%

0 pcs

2100

2200

11-Drop
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3.9 Solderability Test

SAMPLE No.

TYPE

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION
MEASURE INSTRUMENT
TEST DATE

CRITERIA
RESULT

FILE NO. 20180131002

No. 26

FW SEAM X'TAL 2.0x1.6 (4P)

16.000000 MHz

O H T

CT-53TF

245+5°C,5 +0.5sec (after 125°C,120sec,preheated)

N/A

25/Jan/2018
95% COATED
PASS

12-Solderability
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3.10 Low Temp. Storage

FILE NO. ;20180131002

SAMPLE No. : No. 26 ~ No. 40
TYPE : FWSEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY : 16.000000 MHz
TEST INSTRUMENT : MEILING

DW-GW50
TEST CONDITION : -55=+3C,1000HRs
MEASURE INSTRUMENT :  Saunders & Associatess 250B
TEST DATE . 4/Jan/2018
CRITERIA : £5ppm

RESULT . PASS
TEST DATA SUMMARY :

IN FREQUENCY ( FL ) DATA

NO. 26 | 27 | 281293031 |32|33|34|35|36(|37(38(39]40

INITIAL (ppm)| 3.0 [ 38 | 44 | 15 (-03 | 17 |17 |34 |07 [ 05 |16 |21 |05 |-04] 39

FINAL (ppm)( 23 | 29 (37 | 05 |-13 |08 |06 | 25 [-02]-06 |04 |09 |-05](-15] 31

DEVIATION (pm)| -0.7 | -0.8 | -06 | -1.0 | -10 | -09 | -12 ]-09]-09|-11]-11]-12]-10]-1.0 | -0.8

0o Dem FREQUENCY DEVIATION
PASS 50
14 pcs 0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
NG 6 28 %4
0 pcs 30

-10.0

IN ESR (ohms) DATA

NO. 26 | 27 | 281293031 |32|33|34|35|36(|37(38(|39]40

INITIAL (ohms)| 65.0 |110.8 [ 68.1 | 90.0 | 59.0 | 57.2 | 81.4 | 87.7 | 57.8 [ 92.8 |114.3|116.9( 69.1 | 49.9 | 59.5

FINAL (ohms)| 62.8 |105.4 | 64.9 | 86.2 | 56.8 | 55.7 | 76.1 | 84.4 | 54.9 | 88.3 [(107.7 |112.7| 66.7 | 48.6 | 57.5

DEVIATION (ohms)| -2.1 | -54 | -32 | -38 | -23 | -15 [-54 |-33 |-28 |-45|-66 | -42 |-24 |-13 | -2.0

20.00hms ESR DEVIATION
PASS 100
14 pcs
NG 0.0
27 Y 2% g
0 pcs
-10.0
-20.0

13-Low Temp.
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3.11 Thermal Shock Test

FILE NO. : 20180131002

SAMPLE No. : No. 51 ~ No. 65
TYPE : FWSEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT . TABAI

TSA-71S
TEST CONDITION : -55°C ~ 125°C,Dwell 30Min, Transit 10Min,100 cycles
MEASURE INSTRUMENT . Saunders & Associatess 250B
TEST DATE : 12/Jan/2018
CRITERIA : =10 ppm

RESULT . PASS
TEST DATA SUMMARY :

IN FREQUENCY ( FL ) DATA
NO. 51| 52|53 (54 |55[56|57|58|59|60(|61|62|63|64]| 65
INITIAL (ppm) | 34 |42 | 1.7 | 48 [ 51 |20 [20 |32 |46 |41 |36 |25 |36 |34 |36
FINAL (ppm) 18 |29 [-02 |31 32|04 |02 |15 |33 27|18 |07 |14]|15]15
DEVIATION (ppm) | -1.7 | -1.3 [ -19 | -16 [ -1.9 | -17 [ -1.8 | -16 | -1.3 [ -1.4 | -18 | -1.8 | 22 | -1.9 | -21

200 2om FREQUENCY DEVIATION
PASS 10.0
15 pcs
p OO 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NG O . R (R S S . T Y (R
0 pcs -10.0
-20.0

IN ESR (ohms) DATA
NO. 51|52 [53]54|55]56|57]|58[59]60[61]62]63]64]865
INITIAL (ohms) 86.3 | 69.7 | 95.5 [106.3|49.1 | 65.6 | 84.3 | 99.4 | 81.4 | 37.4 | 66.6 | 73.4 | 83.0 | 81.3 |100.2
FINAL (ohms) 81.8 1673 ]191.3 (989|485 633|805 |94.2 755|370 1634 |711|794 |753 935
DEVIATION (ohms)| -45 | -24 | -42 | -74 | -06 |23 | -39 |-53 |-59 | -05 |-31 [-23|-35|-59 | -6.7

ohms ESR DEVIATION

20.0

PASS 10.0
15 pcs

NG 0.0
0 pcs

-10.0

-20.0

14-Thermal Shock
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3.12 Vibration Test

FILE NO. : 20180131002
SAMPLE No. : No. 66 ~ No. 80
TYPE : FWSEAM X'TAL 2.0x1.6 (4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT :  KING DESIGN
9363-EM-300F2K-30N80
TEST CONDITION : 20G,10 ~ 2000 Hz,1.52 mm,Sweep 20 Min,2HRs for each
direction
MEASURE INSTRUMENT :  Saunders & Associatess 250B
TEST DATE : 13/Jan/2018
CRITERIA : x5ppm

RESULT . PASS
TEST DATA SUMMARY :

IN FREQUENCY ( FL ) DATA

NO. 66| 67 | 6869 | 70| 71|72 73| 74|75 76| 77|78] 79| 80

INITIAL (ppm) | 30 | 08 |15 |10 |39 |46 |49 |24 |30 |08 |29 |13 |21]56]30

FINAL (ppm) | 13 | <10 [-04 |-11|22 |25 |30 |24 |09 |[-1.1|08 [-04|03 |35 |11

DEVIATION (ppm)| -1.7 -1.8 -19|-21|-17|-20|-19|00 |-20(|-19|-20|-17|-19|-20 | -19

0o 2o FREQUENCY DEVIATION
PASS 50
10 pcs
OO L L L L L L L y . L L L L L L L
NG 6—6‘—6—@—%\3\———78/73\3——8—6——?—784——@
0 pcs 50
-10.0

IN ESR ( ohms ) DATA

NO. 66 | 67 |68 (69| 70| 71|72 73| 74|75 76| 77| 78] 79| 80

INITIAL (ohms) | 82.8 | 63.7 |61.0 [64.1 [75.0 [55.7 | 67.9 | 90.7 | 71.1 [117.3| 77.1 | 87.9 | 76.9 | 36.3 | 95.3

FINAL (ohms) |80.8 | 626 |59.5 |61.9 |73.3 [54.2 [66.6 |88.2 |69.7 |113.4|75.1 [84.1 | 75.4 | 35.4 | 92.9

DEVIATION (ohms)| -2.0 -1.2 -151-22(-18|-15|-12|-25|-13|-39|-20|-38|-15|-09 |-24

ohms ESR DEVIATION

200
PASS 100
10 pcs

NG OO 1 1 1 1 1 1 1 1 1 1 1 1 1 1
et ety D »

0 pcs

-10.0

-20.0

15-Vibration






nnnnnnnnnnnn

3.13 Mechanical Shock Test

FILE NO. : 20180131002

SAMPLE No. : No. 81 ~ No. 95
TYPE : FWSEAM XTAL 2.0x1.6 (4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT :  KING DESIGN

DP-1200-25
TEST CONDITION :  1500G,0.5mSec 3 times for each direction
MEASURE INSTRUMENT : Saunders & Associatess 250B
TEST DATE : 13/Jan/2018
CRITERIA : &5ppm
RESULT . PASS

TEST DATA SUMMARY

IN FREQUENCY ( FL ) DATA

NO. 81| 82 [83|84|85(86|87|88(89]90]|91(92]93]94(95

INITIAL (ppm) | 45 | 53 |-25 |44 |03 |48 |39 |49 |40 |25 |60 |21 |18 |47 |37

FINAL (ppm) | 26 | 36 |[-41 |23 |-20(37 |19 |30 |20 |06 |35 |02|-02]26]20

DEVIATION (ppm)| -1.9 | -1.7 |-17 |-21|-17|-12|-20]|-19|-20-19|-25]-19|-21-21]-16

00 2om FREQUENCY DEVIATION
PASS 50
10 pcs
NG 0.0 : : ‘ ‘ : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 pcs 50
-10.0

IN ESR (ohms) DATA
NO. 81| 82 [83]8a]85]86]87][88]89][90]91]92]93]04a]05
INITIAL (ohms) | 69.5 98.5 97.7 | 721 1929 | 41.7 | 55.4 | 75.0 |118.6| 39.2 | 63.2 | 65.7 | 64.1 | 82.1 [100.1
FINAL (ohms) | 68.6 95.9 95.7 | 70.6 | 90.5 | 37.6 | 54.7 | 73.1 |116.5|38.2 | 61.8 | 64.8 | 63.1 | 80.7 | 99.4
DEVIATION (ohms)| -0.9 -2.5 20(-15|1-24|1-41|-08)]|-19|-21|-10]-15]-09|-10]-13]-07

ohms ESR DEVIATION

20.0
10 pcs
NG 0.0 :

81 4 g7 90 92 3 9% 95

0 pcs

-10.0

-20.0

16-Mechanical Shock
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3.14 High Temp.And Humidity Test

FILENO.  : 20180131002

SAMPLE No. : No. 41 ~ No. 50
TYPE : FWSEAM XTAL 2.0x1.6 (4P)
NOMINAL FREQUENCY © 16.000000  MHz
TEST INSTRUMENT : TABAI

LH-113
TEST CONDITION : 85 +2°C, RH95%, 1000HRS
TEST DATE : 12/Jan/2018
CRITERIA ;15 ppm
RESULT . PASS

TEST DATA SUMMARY

IN FREQUENCY ( FL ) DATA
NO. 41 1 42 | 43 (44 | 45 ) 46 | 47 | 48 | 49 | 50
INITIAL (ppm)| 5.3 | 33 | 48 [ 22 | 45 | 1.7 [ 43 [ 25 | 09 | 22
FINAL (ppm)| 45 | 20 | 39 [ 12 |37 |06 |32 |15 |-03] 03
DEVIATION (ppm)| -0.8 | -1.3 | -0.9 [ -1.0 | -0.8 | -1.1 |-1.1 | -1.0 | -12 | -1.9

S0 PPm FREQUENCY DEVIATION
PASS 10.0
10 pcs

0.0 : : : ‘ ‘ ‘ ‘ ‘
NG 4] 43 44 45 46 48 9
0 pcs -10.0

-20.0

IN ESR (ohms ) DATA
NO. 414243444546 47| 48] 4950
INITIAL (ohms)| 69.0 | 55.9 [109.9 | 92.1 | 80.7 | 65.5 | 56.6 | 70.0 | 73.6 | 42.4

FINAL (ohms)| 68.2 [ 55.6 |109.1 | 91.4 | 80.1 | 65.4 | 55.8 | 69.3 | 72.9 | 42.3

DEVIATION (ohms)| -0.8 | -0.2 | -0.8 | -0.7 | -0.7 | -0.1 [ -0.8 | -0.7 | -0.7 | -0.1

ohms ESR DEVIATION
20.0
PASS
100
10 pcs
NG 0.0 | * | | * | —
b 4 435 a4 45 46 41 4 4 50
0 pcs
2100
200

17-High Temp.And Humidity
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3.15 Gross Leak Test

FILE NO. 20180131002
SAMPLE No. No. 1 ~ No. 95
TYPE FW SEAM X'TAL 2.0x1.6 (4P)

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION

TEST DATE

CRITERIA
RESULT

16.000000
FUKUDA
MS-5085

AUTO MACHINE TEST

MHz

20/Jan/2018
1 %10 -5Pa.m3/s
PASS

18-Gross Leak
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3.16 Fine Leak Test

FILE NO. : 20180131002

SAMPLE No. : No. 1 ~ No. 95
TYPE : FWSEAM XTAL 2.0x1.6 (4P)
NOMINAL FREQUENCY :16.000000 MHz
TEST INSTRUMENT : LIAN

HF-1000
TEST CONDITION : 4.540.5Kgf/cm2 Helium bombing for 2 HRs
TEST DATE : 20/Jan/2018
CRITERIA : 1x10 -9 Pa.m3/s
RESULT : PASS

19-Fine Leak
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3.17 DPA ( Destructive Physical Analysis )

SAMPLE No.

TYPE

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION
MEASURE INSTRUMENT
TEST DATE

CRITERIA
RESULT

FILE NO. : 20180131002
No. 66
FW SEAM X'TAL 2.0x1.6 (4P)
16.000000 MHz
PSE-SD

Visual check & Picture (45X)

N/A

25/Jan/2018
Blank is completed and no broken.
PASS

20-DPA





RELIABILITY TEST REPORT

REPORT NO.

TEST CATEGORY
TYPE

NOMINAL FREQUENCY
CUSTOMER
CUSTOMER PARTS #
PSE-SD PARTS #
PSE-SD M/O No.

PURPOSE
SAMPLE SIZE

TEST DURATION

ISSUED DATE

PREPARED BY

REVIEWED BY

APPROVED BY

: 20180131003

: M.E. Experiment Test

: FW SEAM XTAL 2.0 x 1.6 (4P)
: 32.000000 MHz

: N/A

: N/A

: Fw3200012

: PT2170397

: NGK PKG #&1F

: 95 PCS
: 7/Nov/2017 ~ 27/Jan/2018
: 31/Jan/2018

i

Iris Han

Tracy Xu

PSE(Shandong) CORPORATION
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1. General $Specification

Electrical Characteristics

Nominal Frequency
Mode of Oscillation
Load Capacitance
Frequency Tolerance

o A~ WD

Frequency Stability

( REFERENCE TO 25°C FREQUENCY )
Working Temperature Range
Aging

Circuit

9. Drive Level
10. Series Resonant Resistance RR
11. Shunt Capacitance CO
12. Insulation Resistance
13. Storage Temperature Range
14. Spurious Response

32.000000 MHz

Fundamental

12 pF

+ 10 ppm at 25 °C £3 C

+ 15 ppm With Working Temperature

-40 T ~ 8 T
3 ppm/year
Measured by  Saunders & Associatess 250B

10 uw

60 ohms. (MAX)

0.592~0.888 pF Max

More Than 500 M ohms at DC 100V
-55 T ~ 125 C

<-3 dB max

1-Spec,






DrCOES.
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2.

Reliability Test Specification And Results Summary Report

Date 27/Jan/2018
EQUIPMENT / CONDICTION TEST CONDITION AND CRITERIA FACILITY/INSTRUMENT | SAMPLE TEST TEST
TEST ITEM TEST CONDITION CRITERIA MAKER MODLE SIZE(PCS) DATE RESULT
- .- NOMINAL FREQ. [ Tol @2500 /CO/RR/FLD2/ + Saunders & Associatess _
Electrical Characteristics DLD2/ SPDB /RLD2/Q/ Ts +15 ppm 2508 95 7/Nov/2017 PASS
IR Reflow Test See the Page 5. 6 +10 ppm SANSEI SRO-NS-205 95 14/Nov/2017 PASS
Freq Vs. Temperature -40°C~85C,5°C / Step,@25°C Fr +5 ppm S&A 2200 95 8/Nov/2017 PASS
Aging Test 85°C,1000HRs +3 ppm SENXIN DGG-9053A 10 4/Jan/2018 PASS
High Temp. Storage 125 +3°C,1000HRs +25 ppm SENXIN DGG-9023A 15 4/Jan/2018 PASS
Resistance To Solder Heat Test Heat_soln_:ier iron to 350. +10°C and apply to the +10 ppm PSE-SD N/A 30 16/Nov/2017 PASS
termination for a duration of 4-5 seconds
Drop Test 75c¢m Height 3 time on 2mm thickness stainless plate +5 ppm PSE-SD N/A 10 20/Jan/2018 PASS
0,
Solderability Test 245+5°C,5 +0.5sec (after 125°C,120sec,preheated) c O%i‘?ED B HT CT-53TF 10 25/Jan/2018 PASS
Low Temp. Storage - 55 +3°C,1000HRs =+ 5 ppm MEILING DW-GW50 15 4/Jan/2018 PASS
Thermal Shock Test -55°C ~ 125°C,Dwell 30Min, Transit 10Min,100 cycles +10 ppm TABAI TSA-71S 15 13/Jan/2018 PASS
. 20G,10 ~ 2000 Hz,1.52 mm,Sweep 20 Min,2HRs for each 9363-EM-
Vibration Test direction +5 ppm KING DESIGN 300F2K-30N80 15 13/Jan/2018 PASS
Mechanical Shock Test 1500G,0.5mSec 3 times for each direction +5 ppm KING DESIGN | DP-1200-25 15 13/Jan/2018 PASS
High Temp.And Humidity Test 85 +2°C, RH95%, 1000HRs #5 ppm TABAI LH-113 10 13/Jan/2018 PASS
1x10 °
Gross Leak Test See the Page 17 Pa.ms FUKUDA MS-5085 95 20/Jan/2018 PASS
i ) ) 1x10 °
Fine Leak Test 4.540.5Kgf/cm2 Helium bombing for 2 HRs Pa. ) LIAN HF-1000 95 20/Jan/2018 PASS
a.m’/s
Blank is
DPA ( Destructive Physical Analysis ) Visual check & Picture (45X) completed and PSE-SD N/A 10 27/Jan/2018 PASS
no broken.
2.Ranntt
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3.1 Physical Dimension

SAMPLE No.
TYPE

NOMINAL FREQUENCY

TEST INSTRUMENT (MAKER)
(MODLE)
TEST CONDITION

No. 1 ~ No. 5

FW SEAM X'TAL 2.0 x 1.6 (4P)
32.000000 MHz

Mitutoyo

500-196-20

Mitutoyo Digital calipers Calibration

TEST DATE 25/Jan/2018
RESULT PASS
TEST DATA SUMMARY
No. | A | B | C D E | F| G
1 | 206 | 1.65 | 048
2 | 206 | 1.66 | 0.48
3 | 206 | 1.66 | 0.48
4 | 206 | 1.66 | 0.48
5 | 206 | 1.66 | 0.48
Min | 206 | 1.65 | 048 | - N R B
Max | 206 | 166 | 048 | - N I R
Dimensions
2.0+0.2
(]
#4 |, #3 | p—— - LHALTE
" N
TThls S o
o o o
; 3 Srmm
E!l ‘ !B ©o = o
\ : e 3
#1 #2 #4 #3
Bottom View

3-Dimension
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3.2 Electrical Characteristics

FILE NO. 120180131003
SAMPLE No. : No. 1 ~ No. 095
TYPE : FW SEAM X'TAL 2.0x 1.6(4P)
NOMINAL FREQUENCY :32.000000 MHz
TEST INSTRUMENT :  Saunders & Associatess 250B
TEST CONDITION : NOMINAL FREQ./ Tol @25°C /CO/RR/FLD2/DLD2/SPDB/
RLD2/TS
MEASURE EQUIPMENT :  Saunders & Associatess 250B
TEST DATE 1 7/Nov/2017
RESULT : PASS
TEST DATA SUMMARY
FL FL Co RR FLD2 DLD2 SPDB RLD2 Q TS
ppm Hz pF Ohms ppm Ohms dB Ohms K ppm/pF
1 High 10 0.592~0.888 60 0
Criteria
Low -10 1
Max. 7.6 32000182.3| 0.9 27.2 6.8 20.1 -9999.0 35.3 203.9 6.2
Min. -3.4 319998315 0.7 121 0.3 0.2 -9999.0 12.6 76.5 6.0
AVG 4,43 [32000082.22 | 0.82 16.64 2.94 211 |-9999.00 | 18.19 153.10 6.09
STD 1.62 51.76 0.02 3.01 0.76 3.11 0.00 4.23 25.16 0.06

4-Data
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3.3

IR Reflow Test

FILE NO. 20180131003
MEASURE
SAMPLE No. No. ~ No. 50 INSTRUMENT TEST CONDITION
TYPE FW SEAM XTAL2.0x1.6 (4P) TEST 260, 3 fimes -
) ) CONDITION . (s Staze | Temeratms|  Time
NOMINAL FREQUENCY 32.000000 MHz TEST DATE 14/Nov/2017 % .c, & | Preheat 160120 | 60~1208ec
CRITERIA +10 ppm AV B (P B |@C o
TEST INSTRUMENT SANSEI SRO-NS-205  |RESULT PASS e o I i M|t
TEST DATA SUMMARY
NO. 1(2)|13|4|5)6(7)8]9(10)11|12|13|14(15|16|17(18|19|20(21]|22(23|24|25(26]|27|28|29]|30(31]|32|33(34|35(36|37]|38(39|40|41(42)|43(44|45|46(47]|48]|49(50
INITIAL (ppm) |63 |59 |50 [39 |37 |09 |53 |34 |58 |40]03 (53|43 |as5 (42|53 (63|49 |52 [51]|38|4a9 (38|31 [34]52]30([58|46[62|20]14[69]|62]4a2[53]|35[3947]39[20]|63]|6230]41|ae6]a5]|as(57]4s
FINAL (ppm) | 76 [ 72 |60 | 48 [ 46 | 20 [ 63 |48 |69 [48 |20 |64 |52 |54 |56 |65]|74 60|61 |61 |48 ]|60[53]| 42|47 63|41 |[70]|56]72[30]|22|78]|70]|52[63]|43|4657]45[36]|73]|71[38]51[55]|54]59][s66]60
DEVIATION (ppm)f 14 [ 13 | 10 | 09 [ 08 [ 11 | 21|24 [12 08 | 27 | 21|20 |09 )23 |22 |21 [20]| 20|21 |[20|21]25]|21|[22|]22]22]22[20]09] 20|08 |09]08]20|20(f07|06]| 2120|0607 ]09]09]|o08|09]09]|10f11]08]urs
IN ESR (ohms ) DATA
NO. 1(2]|13|4|5|6(7)8]9(10)11|12|13|14(15|16|17(18]|19|20(21]|22(23|24|25(26]|27|28|29]|30(31]|32|33(34|35(36|37]|38(39|40|41(42)|43(44|45]|46(47]|48]|49(50
INITIAL (ohms) | 138 | 146 | 134 [ 183 | 167 [ 146 | 151 | 168 [ 135 | 182 | 269 [ 17.6 | 154 [ 13.9 | 150 | 160 [ 151 | 175 | 189 [ 22.4 | 141 [ 148 | 159 | 154 [ 164 | 176 [ 250 | 144 | 210 [ 134 | 240 | 206 [ 182 | 217 [ 156 | 121 | 134 [ 183 | 156 | 121 [ 151 | 125 [ 155 | 146 | 181 [ 153 | 181 [ 180 [ 180 | 217
FINAL (ohms) |138 [ 148 | 135|183 | 167 | 141 151 | 168 | 135 [ 19.1 | 271 | 17.6 | 154 | 139 [ 128 | 16.0 | 153 [ 18.4 | 189 | 225 | 141 | 150 [ 160 | 15.4 [ 165 [ 17.8 | 249 [ 143 | 20.9 | 135 [ 235 | 202 [ 184 | 218 | 156 [ 120 | 134 | 184 [ 156 | 121 152 | 127 | 158 [ 147 | 17.4 | 178 [ 184 | 180 [ 180 | 229
DEVIATION (ohms)| 00 [ 02 [ o1 | 00 | 00 |-06 |00 [ 00 |00 ] 09 ]o2]-00]00|o00f31]00]03]09|o0of[oof[oo]or]or]oofoof|or|-01]00]-01]00|-05[-04f[02]01]00]-00f00for]oo]oo]or]|orfos|for]-o6]25]03]or|or]i12
Freq ohms
PASS 200 220 200
50 pcs
NG
10.0 10.0
0 pcs
ESR )
0.0 e i L — —— %899 % %8 v &8 ¥V 9 9 S E8 S EE SB SS SE e E e s =
PASS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 5 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
50 pcs
NG 1100 -100
0 pcs
——Freq. LR —=—DEVIATION (ppm) ——Freq. TR DEVIATION (ohms)

5-IR Reflow-1
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3.3 IR Reflow Test
FILE NO. 20180131003
MEASURE
SAMPLE No. No. 51 ~ No. 95 INSTRUMENT TEST CONDITION
v TEST 260 3 times fore
TYPE FW SEAM XTAL20x1.6 (4P) CONDITION ) iy e S
NOMINAL FREQUENCY 32.000000 MHz TEST DATE 14/Nov/2017 ‘E .c. & | Preheat 160~180C | 60~1208ec
CRITERIA +10 ppm SR . B | Primery Beat 200 | 3608
TEST INSTRUMENT SANSEI SRO-NS-205  |RESULT PASS T o I i M|t
TEST DATA SUMMARY
NO. 51(52|53|54(55|56|57|58|59(60|61|62(63|64|65|66|67(68|69|70(71|72(73|74]|75(76|77|78(79180(81|82]|83(84|85|86(87|88([89(90]91(92]|93|94|(95
INITIAL (ppm) | 32 [ 45| 43 |56 [30 |38 |55 |55 |46 |42 |46 |53 |4a5]|76|13]|37|36[40]|62|59|60]|50(4a4]|4a]|-34a[48]|32|16]40]|52[31]68[33|70]35([a7]|49]|28(a5]|a5|72]27]70](a8]61
FINAL (ppm) 41 |54 |51 ]|65|40 |46 )63 |66|53|52]|53]|64|53|66]|23]42|4a1|a7]|71]|67|69|61]|53]|49|24|48)|39]|23|[48|63|38|76|42|80]43]|51|58]|35]|53]|53([82]36]80]54]so
DEVIATION (ppm)| 20 | 09 | 08 [ 09 [ 20 | 09 | 08 [ 21 [07 | 20|08 |21 08| 20|09 |05 0508|0808 |o09]21]o09|o05|21]01]o07|o06|08]|22]|07|08]|09]|210|07 |04 ]|09]07|08|08]11]|210]10]|06]08
IN ESR (ohms) DATA
NO. 51152|53|54(55(56|57|58]|59|60|61|62|63(64(65(66|67|68|69|70|71|72(73[74(75|76]|77]|78|79|80|81(82(83(84|85|86|87|88|89(90(91(92(93|94]95
INITIAL (ohms) | 198 [ 164 | 165 143 | 133 | 150 [ 135 | 130 | 169 | 13.4 | 198 [ 17.3 | 146 | 27.2 [ 17.7 | 135 [ 169 | 17.6 | 155 [ 164 | 138 [ 15.9 | 149 | 207 [ 17.0 | 180 | 142 [ 17.3 | 183 [ 182 | 20.4 | 141 [ 175 | 139 | 148 [ 145 | 158 [ 17.3 | 131 | 149 [ 148 | 189 [ 188 | 159 | 192
FINAL (ohms) |[197 163|164 143 | 135|152 135|124 [ 170 | 133 | 168 [ 17.4 | 147 [ 27.5 [ 17.7 | 136 [ 17.0 | 17.3 | 156 [ 163 | 139 [ 164 | 150 | 206 [ 169 | 19.4 | 142 [ 17.3 | 183 [ 17.3 | 20.3 | 142 [ 17.6 | 138 | 149 | 152 | 159 [ 17.4 | 131 | 149 [ 150 | 187 [ 188 | 16.0 | 188
DEVIATION (ohms)[ -0.1 01 | -01 ] 00 | 01 [ 02 [ 00 [-07] 0000|3001 |01 |02]00]0o]0o[-03[00f[o00]or]os]oof|oofoo]|14s]00]00]00o[-09[-01fo01]o0r]-01]00ofo7|[or]or]oo]oo]o2|-02]o00]o1]-04
Freq ohms
PASS 200 ppm 20.0
45 pcs
NG 100 100
0 pcs
ESR 00 Pr e e e S T L — T ——  C——— 4 o W#;i, —— 8w N R
PASS 51 52 53 54 55 56 57 58 59 60 6k 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 8 8 8 8 8 8 8 & 8 90 91 92 93 94 95
45 pcs
NG -10.0 -10.
0 e ——Freq. LR —=—DEVIATION (ppm) —Freq. TR DEVIATION (ohms)
-20.0 -20.@_II

6-IR Reflow-2





3.4 Freq Vs. Temperature

30

25

20

15

Fr Dev. ((gpm)

(&)

N
o

-15

-20

-25

-30

FILE NO. 20180131003
SAMPLE No. No. 1 =~ 95
TYPE FW SEAM X'TAL2.0x 1.6 (4P)
NOMINAL FREQUENCY 32.000000  MHz
TEST INSTRUMENT S&A

2200
TEST CONDITION -40°C~85°C,5°C / Step,@25°C Fr
TEST DATE 8/Nov/2017
CRITERIA + 15 ppm
RESULT PASS
TEST DATA SUMMARY

TEMPERATURE V.S. FREQUENCY

-40 -35 -30 -25 -20 -15 -10 -5 O

5 10 15 2q_625 3

mpera ure3 50)40

45 50 55 60 65 70 75 80 85

46
48

—5)
—50

54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94

47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
7
79
81
83
85
87
89
91
93
95

7-TC
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3.5 Aging Test

FILE NO. : 20180131003
SAMPLE No. : No. 1 ~ No. 10
TYPE : FW SEAM XTAL2.0x1.6 (4P)
NOMINAL FREQUENCY : 32.000000 MHz

TEST INSTRUMENT (MAKER) : SENXIN
(MODLE) DGG-9053A

TEST CONDITION : 85°C,1000HRs
TEST DATE © 4/Jan/2018
CRITERIA : %3 ppm

RESULT . PASS
TEST DATA SUMMARY :

IN FREQUENCY ( FL ) DATA
NO. 1 2 3 4 5 6 7 8 9 |10
INITIAL (ppm)| 7.6 | 7.2 | 60 | 48 | 46 | 20 | 63 | 48 | 6.9 | 48
FINAL (ppm) | 6.4 | 57 | 45 | 32 [ 31 |10 |50 |37 |61 | 34
DEVIATION (ppm)| -1.2 | -15 | -1.5 [ -1.6 | -1.5 | -1.0 | -1.3 | -1.0 [ -0.9 | -15

o PP FREQUENCY DEVIATION
PASS 3.0
10 pcs
p 00 I I I I I I I I I
NG — ¢ 3 4 4
0 pcs -3.0
6.0

IN ESR (ohms ) DATA
NO. 12]3]a]s]e|[7]8]09]10
INITIAL (ohms)| 13.8 | 14.8 | 13.5 | 18.3 | 16.7 | 14.1 | 15.1 | 16.8 | 135 | 19.1
FINAL (Oth) 13.7 1149 | 134 | 18.2 | 16.7 | 143 | 15.0 | 16.8 | 13.4 | 184
DEVIATION (ohms)f -0.1 | 0.1 | -0.1 ]1-0.1]-0.11]1 02 [-0.1]| 00 |-0.1|-0.7

ohms ESR DEVIATION
20.0
PASS
10.0
10 pcs
NG 0.0 *r—— 4 + 4 * * * 9
0 pcs 1 2 3 4 5 6 7 8 9 10
-10.0
2200

8-Aging
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3.6 High Temp. Storage

FILE NO. 20180131003
SAMPLE No. No. 11 ~ No. 25
TYPE FW SEAM X'TAL 2.0 x 1.6(4P)
NOMINAL FREQUENCY 32.000000 MHz
TEST INSTRUMENT SENXIN
DGG-9023A
TEST CONDITION 125 +3°C,1000HRs
MEASURE INSTRUMENT Saunders & Associatess 2508
TEST DATE 4/Jan/2018
CRITERIA +25 ppm
RESULT PASS
TEST DATA SUMMARY
IN FREQUENCY ( FL ) DATA
NO. 11112(13114(15)116(17118(19|120(21122(23|24| 25
INITIAL (ppm) | 16 | 6.1 |51 |50 |55 |64 |72 |59 |65 |63 |49 |74 |51 |43 |45
FINAL (ppm) |12 |61 |47 (48|54 |65|71 (52|58 |60|53|6.0]|55 46|49
DEVIATION (ppm)|-0.4 | 0.0 [-0.4 |03 |00 [0.1 [-01[-07]-07[-03]04 [-1.4]04 |03 |04
0o 20 FREQUENCY DEVIATION
PASS 20.0
15 pcs 00 A R R R N R R R R R N L R
NG Sl 12 13 4 15 16 17 18 19 2 2 » 23 24 2%
0 pcs -200
-400
IN ESR (ohms ) DATA
NO. 11112(13114(15)116(17118(19|120(21122(23|24| 25
INITIAL (ohms) [24.1 [17.5]15.3|13.8 [12.7 |15.9 [15.0 [18.6 |18.9 [22.5 |14.0 |14.9 [15.9 | 15.3 | 16.4
FINAL (ohms) |[23.4 [17.515.3|13.8 [12.8|15.9[15.1 [17.4 |18.9 [22.4 [14.1 |14.9 [16.0 | 15.3 | 16.4
DEVIATION (ohms)|-0.7 | 0.0 [ 0.0 [0.0 | 0.0 [00 |01 |-12.2|00 00|01 |00 |00 |00 |00
ohms ESR DEVIATION
200
PASS
100
15 pcs
NG 00 [ g——o——o—o—o oo -+
1 12 13 14 15 16 17 1 9 20 21 2 23 24 25
0 pcs
-10.0
200

9-High Temp.






3.7 Resistance To Solder Heat Test

FILENO. : 20180131003
SAMPLE No. No. 11 ~ No. 40
TYPE FW SEAM XTAL 2.0 x 1.6(4P)
NOMINAL FREQUENCY 32.000000 MHz
TEST INSTRUMENT PSE-SD
N/A
TEST CONDITION Heat solder iron to 350 £10°C and apply to the termination for a duration of 4-5 seconds
MEASURE INSTRUMENT Saunders & Associatess 250B
TEST DATE 16/Nov/2017
CRITERIA +10 ppm
RESULT PASS
TEST DATA SUMMARY
IN FREQUENCY (FL) DATA
NO. 11112113114 (15]116 17181912021 (22|23 |24 |25[26|27]|28[29|30)31]32[33|34]35|36(37]38]39]40
INITIAL (opm)| 2.0 | 64 | 52 [ 54 | 56 | 65 |74 |60 |61 |61 |48 |60 |53 |42 |47 |63 |41 |70 |56 |72 |30([22|78|70]|52|63]|43 |46 |57 |45
FINAL (ppm)[ 1.6 | 6.1 | 51 | 50 [ 55 | 64 | 72 |59 |65 |63 |49 |74 |51 |43 |45 |61 |36 |69 |58 |71 |31 |23 ([80]|70]|50]63]|44 |45 |56 |44
peviaion gem [ -0.4 | 0.2 | -02 [-04 | 01 |-01|-02|-01]|03 |02 01|15]|-02]|01|-02|-02]|-05]|-01|01|-01]01]|02]f02]|00]-00]00]|01]|00]-02]|-01
00 ppm FREQUENCY DEVIATION
PASS 100
30 pcs
NG I T S S S e T e e A S S
1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
0 pcs 100
-20.0
IN ESR (ohms) DATA
NO. 11112113114 15]116 171819120 2122|2324 |25[26|27]|28[29|30)31]32(33|34]35|36(37]38]39]40
INITIAL (ohms)| 24.7 | 17.6 | 15.4 | 13.9 | 12.8 | 16.0 | 15.3 | 18.4 | 189 [ 22.5 | 14.1 | 15.0 | 16.0 | 154 | 165 | 17.8 | 24.9 | 14.3 | 20.9 | 135 [ 235 | 202 | 18.4 | 21.8 | 15.6 | 12.0 | 13.4 | 18.4 | 156 |12.1
FINAL (ohms)| 24.1 | 17.5 | 15.3 [ 13.8 | 12.7 | 15.9 | 15.0 | 18.6 | 18.9 | 22.5 | 14.0 | 14.9 | 159 | 153 | 16.4 | 17.8 | 25.3 | 14.3 | 20.8 | 13.3 | 23.2 [ 19.9 | 185 | 21.8 | 155 [ 11.8 | 13.3 | 185 | 155 [12.0
peviaTion oim9| 0.6 | -0.1 [-0.1 [ 01 |-01|-01|-03]| 02|00 |00 ]|-01]|-01]00]|-01|-01]|00]04]|-01]|01]|-01|-04|-02]|01]00](-01|-02]|-01]00][-01]-01
ohms ESR DEVIATION
PASS 100
30 pcs
NG 00 00— "0 04— 00009
5 1 12 13 14 15 16 17 18 19 20 21 2 25 24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39 40
pcs
-10.0
-20.0

10-Resistance
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3.8 Drop Test

SAMPLE No.

TYPE

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION

TEST DATE

CRITERIA

RESULT

TEST DATA SUMMARY

FILE NO.

No. 66 No. 75

FW SEAM XTAL2.0x1.6 (4P)
32.000000 MHz

PSE-SD

N/A

20180131003

75cm Height 3 time on 2mm thickness stainless plate

20/Jan/2018
+5 ppm
PASS

IN FREQUENCY ( FL ) DATA

NO. 66 | 67 |1 68|69 | 70 (7172|7374 ]| 75
INITIAL (ppm)[ 22 [ 22 [ 25 | 47 | 45 | 45 | 35 | 3.1 | 29 | -48
FINAL (ppm)| 24 | 23 | 26 | 48 | 45 | 47 [ 33 | 31 | 27 | -49
DEVIATION (ppm)| 0.1 ( 01 | 01 | 02 | 00 | 0.2 |-0.2 ] 0.0 |-0.2 | -0.1

0o PPm FREQUENCY DEVIATION
PASS 5.0
10 pcs

0.0 . & & < *———o — oo
NG 66 67 68 69 70 71 72 73 74 75
0 pcs 5.0

-10.0

IN ESR (ohms) DATA

NO. 66 | 67 |1 68|69 | 70 (7172|7374 ]| 75
INITIAL (ohms)| 13.6 | 16.9 | 17.0 | 15.4 | 16.3 | 13.8 | 16.0 | 14.9 | 20.6 | 19.2
FINAL (ohms)| 13.5 | 16.8 | 17.0 | 15.3 | 16.3 | 13.8 | 15.3 | 14.9 | 20.6 | 17.0
DEVIATION (ohms)[ -0.1 | 0.0 [-01 | 0.0 | 00 [ 00 [-07 | 00 [ 0.1 |-2.2

ohms ESR DEVIATION

20.0
PASS

10.0
10 pcs
NG 0.0

66 67 68 69 70 71 7 73 74

0 pcs

-10.0

-20.0

11-Drop
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3.9 Solderability Test

SAMPLE No.

TYPE

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION
MEASURE INSTRUMENT
TEST DATE

CRITERIA
RESULT

FILE NO. - 20180131003

No. 26

FW SEAM X'TAL2.0x1.6 (4P)

32.000000 MHz

O H T

CT-53TF

245+5°C,5 +0.5sec (after 125°C,120sec,preheated)

N/A

25/Jan/2018
95% COATED
PASS

12-Solderability
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3.10 Low Temp. Storage

FILE NO. 20180131003
SAMPLE No. No. 26 ~ No. 40
TYPE FW SEAM X'TAL20x1.6 (4P)
NOMINAL FREQUENCY 32.000000 MHz
TEST INSTRUMENT MEILING
DW-GW50
TEST CONDITION - 55 +3°C,1000HRs
MEASURE INSTRUMENT Saunders & Associatess 250B
TEST DATE 4/Jan/2018
CRITERIA + 5 ppm
RESULT PASS
TEST DATA SUMMARY
IN FREQUENCY ( FL ) DATA
NO. 26 |1 2712829303132 (33(34|35|36|37(38]|39] 40
INITIAL (ppm)( 6.1 | 36 | 69 | 58 | 71 [ 31 |23 |80 (70 |50 | 63 |44 | 45 | 56 | 44
FINAL (ppm)| 50 | 24 | 59 | 41 | 62 | 17 | 10 | 66 | 58 | 40 [ 50 | 31 | 33 | 45 34
DEVIATION (ppm)| -12 | -1.2 | -1.0 | -2.7 | -09 | -14 |-13 |-15|-12|-11(-13|-12]-12|-11 | -1.0
0o Ppm FREQUENCY DEVIATION
PASS 50
14 pcs 0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
NG A A %% % B
0 pcs 30
-10.0
IN ESR (ohms) DATA
NO. 26 |1 2712829130131 |32(33(34|35]|36|37(38]|39] 40
INITIAL (ohms)| 17.8 | 25.3 | 14.3 | 20.8 | 13.3 | 23.2 | 19.9 | 185 | 21.8 | 15,5 | 11.8 | 13.3 | 185 | 155 | 12.0
FINAL (ohms)| 17.6 | 24.8 | 14.2 | 21.0 | 13.3 | 234 | 19.7 | 185 | 21.6 | 154 | 11.8 | 13.2 | 184 | 154 | 120
DEVIATION (chms) -0.1 | -05 | 00 | 0.2 | 00 | 0.2 |-02 | 00 |-02|-02 |00 |-01]00 | 00 | 0.0
2O.Oohms ESR DEVIATION
PASS 10.0
14 pcs
NG 00 Fo——o——0—"——¢——0—0—"—0—0—0—0——0—0—0—0—¢
26 27 28 29 3 31 32 33 34 35 3 37 38 39 40
0 pcs
-10.0
-20.0

13-Low Temp.
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3.11 Thermal Shock Test

SAMPLE No.

TYPE

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION
MEASURE INSTRUMENT
TEST DATE

CRITERIA

RESULT
TEST DATA SUMMARY

FILE NO. 20180131003

No. 51 ~ No. 65

FW SEAM XTAL2.0x1.6 (4P)

32.000000 MHz

TABAI

TSA-71S

-55°C ~ 125°C,Dwell 30Min,Transit 210Min,100 cycles

Saunders & Associatess 250B

13/Jan/2018
+10 ppm
PASS

IN FREQUENCY ( FL ) DATA

NO. 51 [ 52| 53|54 (55|56 |57|58|59]|60(61|62]63|64]| 65
INITIAL (ppm) | 41 [ 54 | 51 |65 |40 | 46 |63 |66 [53 |52 |53 |64 |53 /(86|23
FINAL (ppm) 21 136 (30 |41 |18 |19 |38 |44 |30 |34 |36 )40 |29 (6802
DEVIATION (ppm) | -21 [ -19 |21 |-23 |-22 | -27 |-25 | -22 | -23 [-18 | -1.7 | -23 | -24 | -1.8 | -21
oo PP FREQUENCY DEVIATION
PASS 10.0
15 pcs
p OO 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NG # TSt & & &% % B
0 pcs -10.0
-20.0
IN ESR (ohms) DATA
NO. 51 [ 52| 53 | 54 55|56 |57 |58|59]|60(61|62] 6364|065
INITIAL (ochms) | 19.7 | 163 | 16.4 | 143 [ 135 | 15.2 | 135 [ 12.4 | 17.0 | 13.3 | 16.8 | 17.4 | 147 | 275 | 17.7
FINAL (ohms) 19.9 1 16.2 | 16.4 | 14.2 [ 134 | 152 | 135 | 12.3 [ 16.9 [ 134 | 16.7 | 17.3 | 145 | 27.3 | 17.8
DEVIATION (ohms){ 02 | 00 | 00 |-01|-01 |00 |00 |-01]-01|00 |-01]-01]-02]-01] 0.0
ohms ESR DEVIATION
20.0
15 pcs
NG 00 ————0——0o——0—0—0——¢ * *————0——0——0——¢
51 52 53 54 55 56 57 58 59 60 6l 62 63 64 65
0 pcs
-10.0
-20.0

14-Thermal Shock
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3.12 Vibration Test

FILE NO. : 20180131003
SAMPLE No. : No. 66 ~ No. 80
TYPE : FW SEAM XTAL2.0x1.6 (4P)
NOMINAL FREQUENCY :32.000000 MHz
TEST INSTRUMENT :  KING DESIGN
9363-EM-300F2K-30N80
TEST CONDITION : 20G,10 ~ 2000 Hz,1.52 mm,Sweep 20 Min,2HRs for each
direction
MEASURE INSTRUMENT :  Saunders & Associatess 250B
TEST DATE : 13/Jan/2018
CRITERIA : x5ppm
RESULT : PASS

TEST DATA SUMMARY

IN FREQUENCY ( FL ) DATA
NO. 66 67 68169 | 70| 7172|7374 (75|76 77|78 79| 80
INITIAL (ppm) | 42 | 41 |47 | 71|67 |69 [61 |53 |49 |-24|428 |39 [23]48]63
FINAL (ppm) | 22 | 22 |25 |47 |45 |45 (35 |31 |29 |-48 |27 |20 |-02] 28|38
DEVIATION (ppm)| 20 | -1.9 |-22 |24 |-22 |23 |-25 |23 |-20|-25 |-21 [-19 |-24 | -20 | -25

0o 2om FREQUENCY DEVIATION
PASS 50
10 pcs
NG OO L L L L L L L L L L L L L L
—&—Q 9 ¥ ¥ Vg ¥ 3
0 pcs 50
-10.0

IN ESR ( ohms ) DATA
NO. 66| 67 |es|6o| 7071727374 7576|7778 79 ] 80
INITIAL (ohms) 13.6 17.0 173 1156 | 16.3 | 13.9 | 16.4 | 15.0 | 20.6 | 16.9 | 194 | 14.2 | 17.3 | 183 | 17.3
FINAL (ohms) | 13.6 16.9 170|154 |16.3 | 13.8 | 16.0 | 149 | 206 | 19.2 | 195|141 |17.3 | 18.2 | 16.9
DEVIATION (ohms)| 0.0 -0.1 -031-02|-01]-01|-05]-011]-01]231]01 00 | 00 |-01]-04

ohms ESR DEVIATION
200
PASS 100
10 pcs
OO o o o & & A AAAAAAA &
NG 00 [ ——0——0——0——6——0——9o—0——¢ *——o—0——0——»
6 67 68 69 70 71 72 73 74 15 76 71 78 19 8
0 pcs
-10.0
-20.0

15-Vibration
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3.13 Mechanical Shock Test

SAMPLE No.

TYPE

NOMINAL FREQUENCY

TEST INSTRUMENT

TEST CONDITION

MEASURE INSTRUMENT

TEST DATE

CRITERIA
RESULT

TEST DATA SUMMARY

FILE NO. - 20180131003

No. 81 ~ No. 95

FW SEAM X'TAL2.0x1.6 (4P)
32.000000 MHz

KING DESIGN

DP-1200-25

1500G,0.5mSec 3 times for each direction

Saunders & Associatess 250B

13/Jan/2018
+5 ppm
PASS

FREQUENCY ( FL ) DATA

NO. 81| 82 [(83(84|85|8|87[88]89]|90|91(92|93]94] 95
INITIAL (ppm) | 3.8 76 42 |80 | 43 |51 |58 [35(53 )53 |82 |36 ](80]54]69
FINAL (ppm) | 1.8 5.4 19 | 57 |22 |27 |36 |14 |31 |29 |60 |13 |56 32|44
DEVIATION (ppm)| -2.0 -2.2 23 |-23|-21|-24|-22|-21]|-21]|-23|-22]|-23|-24]-22]-25

0o P FREQUENCY DEVIATION
PASS 50
10 pcs
NG 0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : . :
0 pcs 50
-10.0
IN ESR (ohms) DATA

NO. 81| 82 [83|184|85|86(87|88|89]90|91(92]|93]|94] 95
INITIAL (ohms) [ 203 | 142 |17.6 |13.8 |14.9 | 152 (159 | 17.4 | 13.1 [ 149 | 150 [ 18.7 | 18.8 | 16.0 | 18.8
FINAL (ohms) |203 | 141 |17.4|13.8 |14.8 |14.8 (158 |17.4 [13.0 |14.8 |14.7 |18.9 [18.8 [ 159 | 18.6
DEVIATION (ohms)| -0.1 -0.1 -01|00|-01|-04|-01]00]-01]-01]-03]02]-01]-01]-01

200 ohms ESR DEVIATION
10 pcs
NG 0.0 FO——0——0—0——0—0—06—0—"—0—"—0—0——0—"—0—0—¢
81 8 8 84 8 8 8 8 8 90 91 92 93 94 95
0 pcs
-10.0
200

16-Mechanical Shock






nnnnnnnnnnnn

3.14 High Temp.And Humidity Test

FILENO.  : 20180131003

SAMPLE No. : No. 41 ~ No. 50
TYPE : FW SEAM XTAL2.0x1.6 (4P)
NOMINAL FREQUENCY : 32.000000  MHz
TEST INSTRUMENT : TABAI

LH-113
TEST CONDITION : 85 +2°C, RH95%, 1000HRS
TEST DATE : 13/Jan/2018
CRITERIA ;15 ppm
RESULT . PASS

TEST DATA SUMMARY

IN FREQUENCY ( FL ) DATA
NO. 41 | 42 | 43 | 44 | 45| 46 | 47 | 48| 49 | 50
INITIAL (ppm)| 3.6 | 73 | 71 | 3.8 | 51 | 55 [ 54 | 59 | 66 | 6.0
FINAL (ppm)| 1.9 | 6.1 [ 64 [ 25 | 34 | 6.0 | 35 | 44 [ 50 | 44
DEVIATION (ppm)| -1.7 | -1.2 | -0.8 | -1.3 | -1.7 | 05 [-2.0 | -1.5 | -1.6 | -15

200 PP FREQUENCY DEVIATION
PASS 10.0
10 pcs
0.0 ‘ ‘
NG Py 43 4 46
0 pcs -10.0
20,0

IN ESR (ohms ) DATA
NO. 414243444546 47| 48] 4950
INITIAL (ohms)| 15.2 | 12.7 | 15.8 | 14.7 | 17.4 | 19.4 | 16.3 | 18.4 | 18.0 | 22.9

FINAL (ohms)| 15.2 | 13.2 | 159 | 14.6 | 17.4 | 185 | 16.2 | 185 | 17.6 | 21.6
DEVIATION (ohms)l 00 | 05 [ 0.1 | 00 |01 |09 [-01] 01 |-04]-13

ohms ESR DEVIATION

20.0
PASS

100
10 pcs
NG 00 | ——¢—+— oo

41 £ 8 4 45 M 41 48 4

0 pcs

2100

200

17-High Temp.And Humidity
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3.15 Gross Leak Test

FILE NO. 20180131003
SAMPLE No. No. 1 ~ No. 95
TYPE FW SEAM X'TAL20x1.6 (4P)

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION

TEST DATE

CRITERIA
RESULT

32.000000
FUKUDA
MS-5085

AUTO MACHINE TEST

MHz

20/Jan/2018
1 %10 -5Pa.m3/s
PASS

18-Gross Leak
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3.16 Fine Leak Test

FILE NO. : 20180131003

SAMPLE No. : No. 1 ~ No. 95
TYPE : FW SEAM X'TAL2.0x1.6 (4P)
NOMINAL FREQUENCY :32.000000 MHz
TEST INSTRUMENT : LIAN

HF-1000
TEST CONDITION : 4.540.5Kgf/cm2 Helium bombing for 2 HRs
TEST DATE : 20/Jan/2018
CRITERIA : 1x10 -9 Pa.m3/s
RESULT : PASS

19-Fine Leak






nnnnnnnnnnnn

3.17 DPA ( Destructive Physical Analysis )

SAMPLE No.

TYPE

NOMINAL FREQUENCY
TEST INSTRUMENT

TEST CONDITION
MEASURE INSTRUMENT
TEST DATE

CRITERIA
RESULT

FILE NO. : 20180131003
No. 66
FW SEAM X'TAL20x1.6 (4P)
32.000000 MHz
PSE-SD

Visual check & Picture (45X)

N/A

27/Jan/2018
Blank is completed and no broken.
PASS

20-DPA





