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P.4 [2] GPS Quality Specifications [ Condition ]

Residual frequency stability
slope

(residual = difference from
fifth-order curve fit)*

Ta=-30°Cto+85°C

Ta=-30°Cto-15°C
Ta=-15°Cto+70°C
Ta=+70°Cto +85°C

[ Specification ]

150 (Max.) +100 (Max.)
150 (Max.)
+100 (Max.)

~1.0 °C/min

~1.0 °C/minute




SPECIFICATIONS

1. Application
1) This document is applicable to the crystal unit that is delivered to QUALCOMM, INC from Seiko Epson Corp.

2) RoHS compliant
FA2016AS contains lead in Low melting type solder which is exempted in RoHS directive.

3) This Product supplied (and any technical information furnished, if any) by Seiko Epson Corporation shall not
be used for the development and manufacture of weapon of mass destruction or for other military purposes.
Making available such products and technology to any third party who may use such products
or technologies for the said purposes are also prohibited.

4) This product listed here is designed as components or parts for electronics equipment in general consumer use.
We do not expect that any of these products would be incorporated or otherwise used as a component or part
for the equipment, which requires an systems, and medical equipment, the functional purpose of which is to
keep extra high reliability, such as satellite, rocket and other space life.

2. Product No. / Model

The product No. of this crystal unit is X1E000371000400.
The model is FA2016AS.

3. Packing

It is subject to the packing standard of Seiko Epson Corp.

4. Warranty

Defective parts which originate with us are replaced free of charge in the case of defects being found with
12 months after delivery.

5. Amendment and/or termination
Amendment and/or termination of this specification is subject to the agreement between the two parties.

6. Contents

Item No. Item Page
[1] 38.4 MHz Crystal specification 2-3
[2] GPS Quialification 3-7
[3] Thermistor Specifications 7
[4] Environmental and mechanical characteristics 8
[5] Dimensions and circuit 9
[6] Recomme_nded soldering pattern 10

and marking layout

[7] Notes 11




[1] 38.4 MHz Crystal Specifications

/2

mStandard 4-pin crystal footprint with the crystal connected between pins 1 and 3

Table 1 38.4 MHz 2016 package size crystal specifications

Parameter Min Nom Max Units Notes
Operating frequency 384 MHz
Mode of vibration AT-cut
fundamental
Initial frequency tolerance +10 x 1078 Frequency tolerance: 25 °C +3 °C
the Drive level test conditions 10uW
for the initial frequency tolerance specs
Tolerance over temperature +12 x 1078 -30 °C to +85 °C; above +85 °C
tolerance over temperature bound by
the third-order coefficient range in
Section A5
Aging +0.7 | x107%/year
Frequency drift after reflow +2 x 1076 After two reflows
Operating temperature -30 +105 °C
Storage temperature -40 +105 °C
Equivalent series resistance 50 Q Minimum Q, drives a smaller ESR, i.e.,
design the crystal to the minimum Q
Quality factor (Q) 75000 The minimum Q value calculated from
ESR and L is smaller than this
specification.
Spurious mode series resistance 1100 Q +1MHz
Pullability 7 16 x 10-%/pF
Load capacitance 8 pF The load capacitance is measured
according to IEC Standard #60444-7.
Inflection point 275 30.5 °C C2
t=(to——)
3C3
C1, first-order curve fitting parameter | -0.40 -0.10 | x10°%°C | The curve fitting parameter is obtained
Refer to the Curve Fit Calculation from the Qualcomm crystal curve fitting
Table Spreadsheet(80-V9690-23) algorithm using the temperature
inflection point t0 = 29 °C.
C2, second-order curve fitting -4.5 0 45 x104 The curve fitting parameter is obtained
parameter Refer to the Curve Fit x 1076/°C2 | from the Qualcomm crystal curve fitting
Calculation Table algorithm using the temperature
Spreadsheet(80-V9690-23) inflection point t0 = 29 °C.
C3, third-order curve fitting 85 10 115 x10- The curve fitting parameter is obtained
parameter Refer to the Curve Fit x 106/C3 | from the Qualcomm crystal curve fitting
Calculation Table algorithm using the temperature
Spreadsheet(80-V9690-23) inflection point t0 = 29 °C.
Drive level 1 200 puw
Insulation resistance 500 MQ
Package 20x16 mm?




Table 2 Specification for DLD measurement of the crystal

Item Max. — Min. | Repeatability Condition
Drive level Freq <6x10° <0.7x 10°°
dependency ESR <20 % <10 % 0.01 uW't0 200 uW t0 0.01 uW
Notes:

1. Number of points: 15 points up and 15 points down = 29 total data points.

2. Max - min: Difference between the maximum and minimum in a two-way measurement. For ESR, the change
rate is (max - min)/min < 20%.

3. Repeatability: Repeatability of two-way measurement in the above condition. For ESR, the change rate is
(ESR2 - ESR1)/ESR1 < 10%.

4. ESR1: First measurement on each drive level.
5. ESR2: Second measurement on each drive level; for example, how to specify each parameter.

max.-min

ESR2 'lRepeatability

l peatability

... | Repeatabil
lRepeatability l Repeatabnhtyl y

i

ESR1

f

]

Figure 1 Crystal perturbation specification 3 (DLD testing requirements)

6. Test instructions for DLD measurement of the crystal:

o DLD testing should be done on every device to detect fabrication issues such as contamination, particles of

dust, and so on, and to verify proper crystal functionality.




[2] GPS Quality Specifications /\

Table 3 Crystal perturbation specification 1 (residual frequency stability slope)

Item Condition Specification Unit
Residual frequency stability slope Ta=-30°Cto-15°C 4100 (Max.)
(residual = difference from fifth-order curve fit)* | Ta =-15 °C to +70 °C +50 (Max.) ppb/°C
Ta=+70°Cto +85 °C +100 (Max.)
5 °C small orbit hysteresis 1* Ta=-30°Cto+85°C +50 (Max.) ppb/°C

* Must meet the 1A and 1B conditions:
m Condition 1A — Test condition (continuous temperature rate change of ~1.0 °C/minute):

o Measure FT points every 1 °C, heating up from -30 °C to +85 °C, subtract a fifth-order polynomial best fit and
then calculate the slope of the residual.

o The residual slope should be within +50 ppb/°C.

m Condition 1B — Hysteresis 1 test condition (continuous temperature rate change of ~1.0 °C/minute):

o Measure FT points every 0.5 °C while cycling temperature over a 5 °C small temperature orbit; an example 5 °C
small orbit temperature cycle is +30 °C to +35 °C to +30 °C.

o During every individual heating/cooling cycle there should be 11 points; discard the first point of each heating
and cooling cycle; this leaves 10 points for each heating and cooling cycle. Subtract the fifth-order polynomial
best fit from 1 A for each of the 10 points, and then calculate the slope of the residual for each of these heating
and cooling 10 point curves.

o The residual slope should be within +50 ppb/°C.

Table 4 Crystal perturbation specification 2 (small orbit hysteresis 2)
Item Condition Specification Unit

5 °C small orbit hysteresis 2** Ta=-30°Cto+85°C 100 (magnitude) | ppb pk-pk
** Must meet condition 2:
m Condition 2 — Hysteresis 2 test condition (continuous temperature rate change of ~1.0 °C/minute):

o Measure FT points every 0.5 °C while cycling temperature over a 5 °C small temperature orbit; an example 5 °C
small orbit temperature cycle is +30 °C to +35 °C to +30 °C.

o During every individual heating/cooling cycle there should be 11 points; discard the first and last point of each
heating and cooling cycle, which results in nine temperature points. Calculate the average measured peak-to-peak
frequency difference for these nine temperature points.

o The average difference is the magnitude of the small orbit hysteresis 2.




GPS Test instructions and purpose of these tests/specifications
1. Testing:

m DLD testing should be done on every device to detect fabrication issues such as contamination, particles of dust,

etc., and to verify proper crystal functionality.

m Specifications 1A, 1B, and 2 process control confirmation testing is recommended to be done at a minimum on a

sampling basis for every lot.
2. The purpose of the specifications:
m Specification 1A:
o Verify that the FT curve can fit with a fifth-order polynomial.
o Verify that there are no package resonances and no micro-jumps that exceed the residual frequency stability
slope specification.
o See Figure 2.

m Specification 1B:

o Verify that the small orbit hysteresis 1 is controlled to less than 50 pph/°C residual slope in the crystal
(departure from FT curve over small orbits).
oSee Figure 3.
m Specification 2:
o Verify that hysteresis 2 (the gap between the cooling and heating FT curves) over small orbits is of a
reasonable value.
o These are the rapid shifts that occur when changing from cooling-to-heating or heating-to-cooling.
o See Figure 4.
3. Measurement technique for specifications 1 and 2:

m Standard thermocouple should not be used since it has a 0.1 °C temperature resolution and therefore can fail a 50
ppb/°C test due to measurement quantization (i.e., which is not part of the real crystal FT performance curve).

m A preferable technique to measure temperature is to use the internal thermistor (or an external thermistor located
near crystal on the PCB board). As an example, voltage measurement is a feature of the 34970A Data Acquisition
Unit from Agilent. Frequency can be measured via the 53131A 132A 225 MHz Agilent frequency counter.

m A continuous temperature rate change of ~1.0 °C/minute is recommended for all tests.

= measurement
fifth-order best fit

Resonance or
microjump

Frequency

-30°C Temperature (C) +85°C

‘ = measurement — polyfit‘

Residual Frequency Error (ppm)

-30°C Temperature (C) +85°C

Figure 2 Measurement to locate resonances or micro-jumps
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Frequency

Residual Frequency Error (ppm)

= measurement
—  fifth-order best fit

Undesired behavior
for small orbits

Temperature (C)

-30°C +85°C
— measurement — polyfit ‘
-]
| | >
30°C Temperature (C) +85°C

Figure 3 Measurement to locate small orbit hysteresis 1



Frequency

_Gap is small
«" orbit

30°C Temperature 185°C
Figure 4 Measurement to locate hysteresis 2
[3] Thermistor Specifications
Table 5 Thermistor specifications
Parameter Min. Nom Max. Units Notes
Operating temperature -30 +105 °C
Storage temperature -40 +105 °C
Resistance 100 kQ 25°C
B-constant 4250 K 25°C-50°C
Tolerance 1 %




[4] Environmental and mechanical characteristics
Item No.3 to No.6 shall be tested after following pre conditioning.

Pre conditioning : Test crystal must be leaving in room temperature for 24 h after reflow x 3.
(The company evaluation condition : We evaluate it by the following examination item and examination condition.)

Value *1 *2
No. Item Test Conditions
AF/f[1 x 1078
150 g dummy Jig (SE Standard) drop from 1
1 Drop (2) +2 500 mm height on the Concrete 3 directions
10 times
10 Hz to 55 Hz amplitude 0.75 mm
I 55 Hz to 500 Hz acceleration 98 m/s?
2 |Vibration 2) 2 10 Hz — 500 Hz — 10 Hz 15 min /cycle
6 h (2 hours , 3 directions)
3 High temperature storage Q) +2 +85°C x 1000 h
4 Low temperature storage 1) 2 -40 °C x 1 000 h
-40 °C <> +125°C
S Temperature cycle @ 2 30 minutes at each temp. 100 cycle
g | Temperature humidity ) 2 485 °C x 85 %RH x 1 000 h
storage
. . For convention reflow soldering furnace
7 Resistance to soldering heat 12 (3 times)
. . Bend width reaches 3 mm and hold for
8 Substrate bending No peeling-off at a soldered part 5541 sx 1 time Ref. IEC 60068-2-21
T 10 N press for 10s +1s
9 Shear No peeling-off at a soldered part Ref IEC 60068-2-21
. 10 N press for 10s 1 s
10 |Pull - off No peeling-off at a soldered part Ref. IEC 60068-2-21
. Dip termination into solder bath at
. Terminals must be 95 % covered
. o + o
11 [Solder ability With fresh solder. +23_0 C _1_0 Cfor5s
(Using Rosin Flux)
< Notes >

1. Item No.1 to No.7 resistance at before above tests should be less than +20 % or less than £10 Q.
2. *1 Each test done independently.
3. *2 Measuring 2 h to 24 h later leaving in room temperature after each test.

(1) Measuring 24 h later leaving in room temperature after each test.
(2) Measuring 2 h later leaving in room temperature after each test.

Reflow condition (follow to IPC / JEDEC J-STD-020D.1)

Temperature [ °C ]

300 |

TP ; +260 °C OVER A

+255°C > tp;atleast30s

250 Ramp-up rate /

TL - 4217 °C +3 °Cis Max. / tL \ Ramp-down rate

(i T ] \ -6 °C/s Max.
|  _Tsmax ;+200°C 60s to 150 s

200 (+217°C over)

Tsmin ;+150°C ts
150 - >

60s to 120s

100

50

(+150 °C to +200 °C)

Time +25 °C to Peak

120 180 240

300 360

420 480 540 600

660 720 780

Time[s]



[5] Dimensions and Circuit

1) Dimension (Unit : mm)

2.0%0.1 | 0.60+0.05
= 13 ‘
=7 / 1
7
- % r W72/
#1 #2
0.805+0.10
RO. 135
b [_4-0.085 4-0.67+0.1
§ / #2
s
=
-
o #4 #3 _
S 2-0.6620.14 o
I 5
2-0.385+0. 1 3
2) Circuit
TOP VIEW
Pin | Connection
#3 1 | XTAL
2 | GND, thermistor
3 | XTAL
" 4 | Thermistor

Terminal treatment : Au plate

Thermistor size : 0.6x0.3




[6] Recommended soldering pattern and Marking layout
1) Recommended soldering pattern (Unit : mm)

0.7

2) Marking layout

Nominal frequency 3 8 4 T P

unit : MHz

Symbol mark

month

d \
Pin #1 identified mark
x Factory identify No.
Production

Production year

Production month

January February | ... October November | December
1 2 | L X Y Z

o Nominal frequency is only one example.
o Nominal frequency omits the figure below the first place of decimals.
Ex) 38.4 MHz...... [384]
o The above marking layout shows only marking contents and their approximate
position and it is not for font, size and exact position.

10



[7] Notes

1. Max three (3) times re-flow is allowed. Its recommended to manually solder when not enough/no solder detected.
('Using soldering iron at +280 °C Max. x within 5 seconds)

2. Patterning on a board should follow our company recommended pattern.
3. Applying excessive excitation force to the crystal resonator may cause deterioration damage.

4. Start up time of oscillation may be increased or no oscillation may occur unless adequate negative resistance is
allocated in the oscillation circuit In order to avoid this, please provide enough negative resistance to the circuit
design.

How to check the negative resistance

(1) Connect the resister(R) to the circuit in series with the crystal Unit.

Rf
INV (2) Adjust R so that oscillation can start (or stop).
{>° (3) Measure R when oscillation just start (or stop) in above (2).
Rd (4) Get the negative resistance
‘ R -R=R+Cl value.
' D (5) Recommended -R
X’tal [-R]>Cl x5
Cg —— Cd

77 h

5. It is recommended to do patterning to the oscillator as short as possible. Abnormal oscillation may happened if the
line is too long.

6. To avoid malfunction, no pattern across or near the crystal is allowed.

7. Few data or readings taken at user side may be different from our company’s data. Confirmation of the different
value is necessary before application.

8. Too much exciting shock or vibration may cause deterioration on damage.
The product may damage depends on the condition such as a shock in assembly machinery.
Please check your process condition in advance to minimize and maintain the shock level.

9. This product may be affected to ultrasonic cleaning. It is depends on the cleaning conditions.
(Cleaning machine type/power/time/content/position etc.)
The warranty will not cover any damage due to this type of usage. Check conditions prior to use.

10. Condensation may occur when used/stored under high humidity condition.
Please take precautions to prevent condensation.

11. Please refer to packing specification for the storage method and packing standard.

11



l PAKING SPECIFICATION SEIKO EPSON CORP.

TAPING SPECIFICATION A
T—JHREREE

1. APPLICATION s#m#im

This document is applicable to FA2016AS
AEHEET FA2016AS DT —E U TBAIZOVTHRET %,

2. CONTENTS B%

Item No. Item Page
Taping specification
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[2] P E R~ DI 4
Marking
[3] 0
Quantity
[4] s E 5
[5] Storage environment
RERE
Handling
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l PAKING SPECIFICATION

SEIKO EPSON CORP.

[ 1] Taping specification 7—r> 4 t#

Subject to EIA-481 ,
FEIA-481) TIEC 60286

(1) Tape dimensions

IEC 60286 , JIS C0806.
rJIS C0806. I=#489 5.

TEO0804L

Material of the Carrier Tape vy 757—7#%: PS

Material of the Top Tape +v757—7#aE PET+PE
10P: 40£0.15 =
+0.1 A2.010.1 - % — < 0:7£0.1
1.5-0.0 NN N 0.25+0.05 _ || _
(D—\ o 4.0£0.1 g -
N NN WA A L
\J \4 A4 A\ A\ A\ A\ A\ \5/ 8“
) 2l o ~ A
< & & < L g %
/ ° ~ Y
/ Y
4.0+0.1
©0.5£0.05 / - - _ ~1.820.1 TW Unit : mm

(2) Reel dimensions

EIAJ-RRM08B60

(a) Center material #i#E

. PS

(b) Material of the Reel y—u#&: PS

P180+0-3 ——>

* Inner carve of each corner 0.25 mm Max.
#£3—F—®DAR (X 0.25 Max.

11.4+1.0

9.00+0.3

o

2.00+0.3-0

®13£0.2 | —,

©21£0.8 ‘

Unit : mm

FA2016AS_TL_1001

Page




SEIKO EPSON CORP.

PAKING SPECIFICATION
(3) Packing m#aze
(a) Tape & Reel /31 zunshAiE

Tape reel (7—7Fy—)

Label
Top tape (r v 75— )

Carrier tape (¥+V 75—7)

- User Direction of feed

31 LT

M
)

M

Bupyen
Bupepn

(b) Start & End Point 3= L&BERRT Y —LEIORE
End Start
O O O 0O 0 0 0 0 0 ([0 0 0 0 ©° O 0
NO0000OENENEN))EENENO0000
- Enpty pocket Top tape
Tape Trailer Side Pull out direction ZAR7 b by IT=T
SIS LR Tape leader
J—H—ER (Bl EH L%kEE)

Empty pocketReel side
FL—F—8(ZERT Y b —ILAD

ltem Empty Space Note
BB EEIAR—X &%
Tape Leader Top Tape Min. 1 000 mm Feeding in the Top tape, the tip is
ClEL= 1% 1) fixed with tape.
by TF—TEBTRYB L. %kl T—
JIZEYEE,
Carrier Tape Min. 100 mm Winding method is a diagram of
the above
U—LAOEERY AR, LROBEY.,
Tape Trailer Top Tape Min. 0 mm Tip is fixed to the reel.
(=LA Carrier Tape Min. 160 mm TR VIS BE

(4) Peel force of the cover tape +v77—JozigtmeE
(a) angle : cover tape during peel off and the direction of unreeling shall be 165° to 180°.

FlgAE  T—TOEEEICH L 165~180 B LT 5,

(b) peel speed : 300 mm/min
FB#EE - 300 mm/min &5 5%,

(c) peel strength : 0.1~1.0 N
FIB#EE :01~1.0N

Page

| FA2016AS_TL_1001



l PAKING SPECIFICATION SEIKO EPSON CORP.

[ 2 ] Shipping carton st 5~ ok
a) Packing to antistatic bag ~nux##

S Sealing #—1

<7
,

b) Packing to shipping carton st~ o
If there is space in the outer box, material is put in a shock absorbing together.
EEMATERRE, JvarMEAnD,

il

Antistatic bag gEmirs

S
/

Ik

Label s~

Card board xitx

Taping

@
i
\
[
N

4

Aé(l/

/’mmwmmn
[ 3] Marking %=

(1) Reel marking v—i1~0%x
¢ Reel marking shall consist of
TRERNBEEZU—LREICKRTTEDISANEED, ¢
1) Parts name #& 4%
2) Quantity sigas%e
3) Manufacturing Date or symbol #go#EEARIEhERTES
4) Manufacturer’s Date or symbol ®ignfELEXEzOKS
5) Others (if necessary) znituERE

|:‘| Label 5~

(2) Shipping carton marking s #&HE~0%&®
¢ Shipping carton marking shall consist of :
TRABENERREIRTTEDLIINLEMSD, !
1) Parts name &%
2) Quantity siax%e

FA2016AS_TL_1001 Page




l PAKING SPECIFICATION SEIKO EPSON CORP.

[ 4 ] Quantity ixmsE
¢ 3 000 pcs./reel (Standard)

However it is not the limit, in case that the order quantity does not fill with 3 000 pieces.

Packing quantity is defined by 14th and 15th digit of product number.
BL. EXHEEAM 3000 pes A LMERIT, TORY TIFAEL,
IRBEIL. HREED 1441, 15HI2& D,

14th and 1;225%93} afﬁgr?sd%ct number. Quantity
00 3 000 pcs
01 Vinyl Bag(Bulk)
11 Any Quantity
12 250 pcs
14 1000 pcs
18 5000 pcs

[ 5] Storage environment #&®E

(1) Before open the packing, we recommend to keep less than +30 °C and 85 %RH of Humidity,
and to use it less than 6 months after delivery.
MIRBIO B RIL. B +30°C. ;B 85 %RH UTFT COREELTTE,
EHMAK, BRFAHTE s ALADEREZHELET,

(2) We recommend to open Package in immediately before use. After open Package, We
recommend to keeps less than 6 month. No need dry air before soldering work if it is less than
temperature +30 °C, 85 humidity %RH.

HAEMFE CRET T, REAHEZRIT6 s ALNORELHELES,
BE +30°C. JRE 85 %RH LT Tk, [FALMIFELAICEBRETT,

(3) Not to storage with some erosive chemicals.
LR2ERBLOREZEITS,

(4) Nothing is allowed to put on the reel or carton to prevent mechanical damage
NEFNPAELRNE S E. AENPADHNESICRELTT S,

[ 6 ] Handling v — /LB

To handle with care to prevent the damage of tape, reel and products.
J—=ILOBIEWZDOVNTEK, dOT7—7 - BREEBSELZVELSITLTTEL,

FA2016AS_TL_1001 Page 5




- Process Quality Control - A\

No. A-1303-01-AAE-1 SMD TYPE CRYSTAL UNIT : FA2016AS (Crystal+Thermistor )
FA2016AS_Q_0001
2015.12.04
Manufacturing Process Chart No. Section Standard Inspection, Control items | Inspection method Instrument Record
Crystal block 1 |Inspecting section. Purchasing specification Size. Sampling. Measure. In-coming inspection
Incoming inspection standard Outer appearance. " Visual inspection. data sheet.
Inner appearance. " Visual inspection.
In-coming inspection 1’ |Inspecting section. " Size. Sampling. Comparator. "
Outer appearance. " Micro scope.
Wafer cutting 2 |Inspecting section. Manufacturing instruction sheet |Cut angle. Sampling. X-ray raido grafic. Process data sheet.
Ceramic base @5 Wafer thickness. " Comparator.
v Wafer lapping 3 |Producing section. " Frequency. Sampling. Frequency counter. "
| (I) Wafer thickness. " Comparator.
@ In-coming (4 Photo process 4 |Producing section. " Size. Sampling. Comparator. "
|nspect|on Frequency. " Frequency counter.
Outer appearance. " Micro scope.
Lid Mounting 5 |Producing section. " Outer appearance. All insprcion. Micro scope. "
1
$ In-coming Frequency adjustment 6 |Producing section. " Frequency. Sampling. Network analyzer. "
inspection
7 |Producing section. " Outer appearance. Sampling. Micro scope. "
@ Welding
8 |Producing section. " Airtightness check. All insprcion. Leak tester. "
@ Leak test
Thermistor 9 |Producing section. " Outer appearance. Sampling. Micro scope. "
v Q@ Marking
$ In-coming 10 |Producing section. " Drive Level Dependency |All insprcion. Inspectional machine. "
inspectiol [E Characteristic inspection 1 Insulation resistance. " "
11 |Producing section. Outer appearance. Sampling. Micro scope. "
Thermistor Mounting
12 |Producing section. " Crystal impedance. All insprcion. Inspectional machine. "
@ Characteristic inspection 2 Frequency. " "
Thermistor resistance. " "
Temp. characteristic. Sampling. "
Outer appearance. All insprcion. Micro scope.
E§ Out-going inspection 13 |Inspecting section. Out-going inspection standard Crystal impedance. Sampling. Inspection M/C. Out-going inspection
Frequency. " " data sheet.
Insulation resistance. " "
19 Taping 14 |Producing section. Manufacturing instruction sheet |Tape-peel strength. Sampling. Peelinf force tester. Process data sheet.
Packing 15 |Product control section. Manufacturing instruction sheet |Address. Delivery slip.
Packing instruction sheet Quantity. — —




Structure Diagram #:&R A

Rev.04

Model
b=y

FA2016AS

Document No.
= IENo.

FA2016AS_D_0001

Name of Part
e

Lid
Yy b

Package
W=y

Crystal Adhesive
KRS

Crystal chip
K&EF

Solder
AT

Thermistor
¥-32%

Terminal
I F

SHCHOMOMISHONS




RELIABILITY TEST DATA A\
Product Name FA2016AS

The Company evaluation condition

We evaluate environmental and mechanical characteristics by the following test condition . No. DTA-1523
VALUE *1 *2 TEST| FAIL
No. ITEM TEST CONDITIONS INTA Qty | Qty
[1x107] [nl][n]
150g dummy Jig (SEIKO EPSON Standard)
1 |Shock drop from 1500 mm height on the Concrete +2 22 0
3 directions 10 times
10 Hz to 55 Hz amplitude 0.75 mm
. 2
2 | Vibration 55 Hz to 500 Hz acceleration 98 m/s +2 22 0
10 Hz — 500 Hz — 10 Hz 15 min/ cycle
6 h (2h x 3directions)
g | High temperature | oo 1 000 h +2 2| o
storage
4 | Lowtemperature | 50¢ x1.000h +2 22 | o
storage
-40°C & +125°C
+
5 | Temperature cycle 30 min at each temp. 100 cycles *2 22 0
g | Temperawre +85 °C x 85 %RH x 1 000 h +2 2 | o
humidity storage
Resistance to For convention reflow soldering furnace
7 . . +2 22 0
soldering heat (3 times)
Bend width reaches 3.0 mm and hold for N i  at
8 | Substrate bending 5s+1sx1time 0 peelcljng i ot ata 11 0
Ref. IEC 60068-2-21 solder par
10 Npressfor10s+1s No peeling - off at a
9 | Shear Ref. IEC 60068-2-21 solder part 1 0
10N pressfor10s+1s No peeling - off at a
10 | Pull - off Ref. IEC 60068-2-21 solder part 1 0
Dip termination into solder bath at Termination must be
11 | Solderability +235°C+10°Cfor5s 95 % covered 11 0
(Using Rosin Flux) with fresh solder
Notes

1.*1 each test done independently.
2.*2 measuring 2 h to 24 h later leaving in room temperature after each test.
3. *3 Item No.1 to No.6 shall be tested after following pre conditioning.

4, Item No.1 to No.11 resistance at before above tests should be less than £20 % or less than +10 Q.

5. Pre conditioning : Test crystal must be leaving in room temperature for 24h after reflow x 3.

Qualification Data




Product Name FA2016AS

Aflf No. DTA-1523
1. Shock 2. Vibration 3. High temp. storage
150g x 1500 mm x 10 Hz to 55 Hz amplitude 0.75 mm +85°C x1000h
3 directions x 10 times 55 Hz to 500 Hz acceleration 98 m/s?
3.0 [
30 f 3.0
a 20 |
20 |
20 L
—_ — 10 |
T 10 | =10 | 2
=1 o 0.0
x 0.0 [ : 00 | : )
2 — —.10 |
-1.0 | —_1.0 ' :
20 | 20 | -20 |
0 10 20 30 0 10 20 30 0 10 20 30
[ pes. ] [ pes.] [pes.]
4. Low temp. storage 5. Temp. cycle 6. Temp. humidity
-40°C x 1000 h -40°C & +125°C storage
100 cycles +85 °C x 85 %RH x 1 000 h
3.0 [ 30 F 30 [
20 | 20 | 20 |
o 10 | — 10 | o100 |
2 oo B : -
x 0.0 [ x 00 L[ x 0.0
— — —
10 | .10 -— .0 |
20 | 20 | 20 L
0 10 20 30 0 10 20 30 0 10 20 30
[pes.] [ pes.] [ pes.]
7. Resistance to
soldering heat
For convention reflow soldering
furnace (3 times)
3.0 F
20 |
o010 |
S ——
x 0.0 F
—
—-1.0 |
20 L
0 10 20 30
[ pes. ]

Quialification Data




Product Name FA2016AS

ACI No. DTA-1523
1. Shock 2. Vibration 3.High temp. storage
150g x 1500 mm x 10 Hz to 55 Hz amplitude 0.75 mm 485 °C x 1 000 h
3 directions x 10 times 55 Hz to 500 Hz acceleration 98 m/s?
15.0 150 [
150 F
100 |
100} 10.0 |
50 | 50 | '_|5.0 N
< . S0 E——
E.0.0 H E.0.0 : 200
5.0 | 50 | 5.0 |
-10.0 | -10.0 | -10.0 |
150 Lo o b 150 L o o b 150 Lo b
0 10 20 30 0 10 20 30 0 10 20 30
[ pes.] [ pes.] [ pes.]
4. Low temp. storage 5. Temp. cycle 6. Temp. humidity storage
-40°Cx1000h -40°C & +125C +85 °C x 85 %RH x 1 000 h
100 cycles
150 F 150 150
100 | 100 | 100 |
5.0 5.0 5.0 |
3 T B=— z
=00 ._ Soo P o0
50 L -50 | -5.0 |
-10.0 | -10.0 | -10.0 |
150 Lo ol ;150 Lo o L 150 Lo b
0 10 20 30 0 10 20 30 0 10 20 30
[ pes.] [ pes.] [ pes.]
7. Resistance to
soldering heat
For convention reflow soldering
furnace (3 times)
15.0 [
10.0 |
50 |
.C_:. 00 r
-5.0 |
-10.0 |
150 L 1 s
0 10 20 30
[pes. ]

Quialification Data




