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SPECIFICATIONS

1. Application
1) This document is applicable to the crystal unit that are delivered
_Llid from Seiko Epson Corp.

2) This product complies with RoHS Directive.

3) This Product supplied (and any technical information furnished, i 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 tcchnologics for the
said purposes are also prohibited.

4) Tliis 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 regnires 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 X1A000061000200.
The model is FC-12M,

[WE

. Packing
Tt is subject to the packing standard attached.

4. Warranty
Defectiverparts which originate with us"are replaced free ofcharge in the case of defects being found with 12 months
dfter delivery.

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

A

6. Contents

Ttem No. Itemn Page
(1] Absolute maximum ratings 2
[2] Operating range 2
[3] Static characteristics 2
[4] Environmental and Mechanical characteristics 3104
5] Dimensions and Marking layoul 5t00
6] Notes 7
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[ 1] Absolute maximum ratings

Rating value

No. Item Symbol | Min. | Typ. | Max. Unit Note
c= Suppose to be within T
b 8. - + 125 2
1 | Storage temperature rangs T stg 55 12 C STD at + 25 °C + 3 °C.
2 Maximun: level of drive GL 0.5 pwW
[ 2 ] Operating range
Rating value
No ftem Symbol | Min. | Tvp. | Max. Unit Note
1 Operaling temperalure range T use - 40 + 85 °C
2 | Level of drive DL 0.01 0.1 0.3 W
3 | Vibration mode Fundamentyl
[ 3 ] Static characteristics
No. Item Symubol Value Unit Conditions
1 | Nominal Frequency {,nem 32.768 kHz
CL =125 pF
Ta=+25+3°C
3 n o 176
2 Ereguency tolgrance f tol +20 ® 1 Level of drive - 0.1 pW
Not include aging
3 | Motional resistance R1 90 Max. kO
. . CT meter : Saunders 140B
4 | Motional capacitance €1 6.4 Typ. iF Level of drive - 0.5 W
5 | Shunt capacitance Co 1.3 Typ. pf
_ Turnover . < Values arc calculated by
AERE : T + + o &
6 i Ziq‘;jf:lcgre teimperature ! BES ¢ The frequencies
) cfnfact(crislics Parabolic o | AT 10+ 25, +40°C with
) coelTicient B - 0.04 Max. < 107/°C7 | C.MOS circait.
BC 100 V+ 1560 seconds
7 Isolation resistance IR 500 Min, MQ Between terminal # 1 and
terminal # 2
. Ta=+25°C+3°C
8 |F - Ag f ag +3 “ly ,
requency Aging © age + % 107 vear Level of drive : 0.1 yW
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[ 4 ] Environmental and Mechanical characteristics

No. Ilems Value Conditions
. .1 100g dummy(Epson Toyocom Standard), Natural drop from
1 | Shock resistance *¥IA R £ 20 % 107 )
1 300 mm height on to the concrete.
3 directions x 10 times ®2
10 Hz 1o 55 He amplitude (.75 nun
2| Vibration resistance #IALHL:+£5 107 | 55 Hy to 500 Hz acceleration 98 m/s”
10 Hz - 500 Hz ~» 10 Hz 15 min./cycle
6 1y (2 bours | 3 dircctions) ¥
3 | Soldering heat resistance #IA ;£ 8 x 10° | For convention reflow soldering furnace (3 times)
4 | High temperature storage BIADL 215 % 10° |+125°Cx 1000 #]
#IANL:+7 % 107 [ +85°C % 1000 h *]
5 | Low temiperature storage FIATE: 410 % 10° | -35 <Cx Y000k *]
High temperature and g y
6 L *IA A WO IOV + 85 °C(85%RH x L 000 H *]
homidity
o |- 330y E 125 °C
7 | Temperature cycle *IAT A0 107 ) .
30 minnles 4l cach temperature x 100 cycles *1
8 | Seali *3 Bor'He leak d
calimg 1w 10 RE1 T s Masx, or’He leak detector
_ No peeling-off at a 10 Npressfor 10 £ 1 s.
9 | Shear i
soldered part Ref IEC 60068-2-21
No peeling-off at a 10 Npressfor 10+ 15
10 [Pull - off pectine press ¥
soldered part Ref. IEC 60068-2-21
_ . No peeling-off at a Bend width reaches 3 mimn and hold for
11| Substratc bending soldered part 5s+1sx 1time Ref TEC 60068-2-21
- More than 95 % Dip into methyl aleohol solution of rosin for 3 sec,
12 | Solderability af
’ covered by solder at+235+5°C
< Notes >

*1 Each test shall be done independently.
*2 Measuring 2 I to 24 h later leaving in room temperature after each test. Drive level : 0.5 pnW

*3 Pre conditionings
L4+125°Cx 24 hto+85°C x 85 % x 168 h + 1 h — reflow 3 times
2. Initial value shall be after 24 h at room temperature.
Shift of series resistance at before and after the eest should be less than + 30 % or less than + 20 kO,
In case high temperature storage(+ 125 °C = 1 600 h), Seldering heat resistance,shifl of series resistance at before
and after the test should be less than + 40 % or 230 k(2

L2


Administrator
新建图章


+ Reflow condition (follow to TPC / JEDEC J-STD-020C)

Temperature [ °C ]
O 5 .ios0ec
+ 255 °C ‘
tp: 20 40
250 Avg. Ramp-up P 20s ® 409
TL__ +217°C  3°C/s Max t Ramp-down
| Tsmax;+200°C €0s to 1505 69C /s Max.
200 (+217°C over)
Tsmin; + 150 ¢ ts
150 80s to 1808
(+ 150 °C to + 200 °C)
100
50 -
Time + 25 °C to Peak
a a | | E | a | | a

0 60 120 (180 240-300 360 420 4807640 600660 7202780
Time[s]
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[ S | Dimensions and Marking layout
1. Dimensions
2.65+0.05
&
=
A
[=3 i
. f
.
0.10 L
| F
| 0.6 Max.
g P b4

1.

“0.445 1)
=
:{.:

2. Internal Conncction
Package : Ceramic{AL )
Terminal Au plate | 0.3 pn Min.
Lid ; Metal
Tvpe FC-12M Unig 1=1mm

L
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3. Recommended soldering patiern

#1

0.7 0

8

#2

1.4

4. Marking layout

25

L

12

rs

Nominal Frequency

\Pradactim} position

Uit :

(A 132768 ki) Prodnot
Production year Production week  Marking | Factory Country
Name
1 INA lapan
Y AEC Japan
L EIMY Mulavsia
* The above marking favout shows only marking contents and their approximste posilion
and it is not for font, size and exact position.,
Type FC-12M Unit 1=1mm

O
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1.

6.

[ 6] Notes

Max three (3) times reflow is allowed.  Once miss soldering is happened, hand work soldering by soldering iron is
recommended. (+ 350 °C x within 5 g)

Patterning should be followed by onr recommended one.
Applving excessive excitation force to the orystal resonator may cause deterioration damage,

Unless adequate negative resistance is allocated in the oscillation circuit, start up time of oscillation may be increased. or
no oscillation may occur.

How 10 check the negative resistance.

RT (1) Connect the resistance (R) to the circuit in serics
Y with the crystal resonator,
) l: { {23 Adjust R so that oscillation can start (or stop).
{3) Measure R when osgillatron just start (or $top) in

g Rd above {2y

R 3y Gefithe negative resistance
"_| D I_O—’\/\/\/—O—" -R =R} Chvalue.
X'tal {5} Resommended 2R
Cg == Cd oo FR [ CLx el

7 >

The'shortest patterning line onboard is recommendable,
Too long Hne on béard may cause of abnormal oscillation.

This device must be stored at the normal temperatore and humidity conditions before moynting on a board.

Too mnch exciting shock or vibration tay cause deterioration on damage.
Depending on the condition such as a shock in assembly machinery. the products may be damaged.
Please check vour condition in advance to maintain shock level to be smallest.

Dcpending on the conditions, ultrasonic cleaning may cause resonant damage of the internal crystal resonator. Since we
are imable to determine the conditions (tvpe of cleaning unil, power, time, conditions inside the bath, et¢.) to be vsed in

vour company, we cannot guarantee the safety of this unit when it is cleaned in an ultrasonic cleaner.

Please refer to packing specification regarding how to storage the products in the pack.
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TAPING SPECIFICATION

I. APPLICATION

This document is applicable to FC-12M.

2. CONTENTS

Item No. Item Page
[1] Taping specification lto2
[2] Inner carton 3
[(3] Shipping carton
[ 4] Marking 4
3] Quantity
[6] Storage environment
[7] Handling
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[ T ]Taping specification
Subject to E1A-481 | IEC 60286.
(1) Tape dimensions TEI204L
Material of the Carrier Tape  : PS (Electrically conductive)

Material of the Top Tape : PET+PE
10P ; 40015
D40 ] = (. 7520, 1
- H —
" 0. 250, 03
5 o o\-8 '
‘ 1 o=k
+ S i 3|
o s 1
1 D B, S 4
bl o3 ‘F
‘ |
$1.0+0. 1 20D
nitimm
{2} Recl dimensions
Material of'the Reel  (PS
+0-1.5
@ “
18000 1840 e
+ 3-0
.00
Y S
o
= 0.5
“ 200 1
3
¥ R /<" ‘
[ ‘} i
.."“.\‘}_r
G208 $13=02

Form and Size of reel window shows are ong of the example
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(3} Packing
(a) Tape & Reel

Tape Reel

Label
s — — - - el —. — \\
x . P 3 J VIS |
8 .,.......W Direction of unreeling
= /
|
(b) Start & End Point
% ] Start
] 1} i by

FEmpty Pocket Top Tape
Empiy Pocket @ S .
Reel Side

User Phrsetion of fead

T Tape Trailer Side Tape Leader
r ‘\\_
BT oEe el i < L
‘\\\
Ttem Empty Space
Tape Leader Top Tape M, 1 000 mm
Carrier Tape Min. 30 nmm
Tape Trailer Top Tape Min. 0 mim
Carrier Tape Min. R0 mm

{4} Peel force of the cover tape
{a) angle ; cover tape during peel off and the direction of unreeling shall be
163° to 180°.
{b) peel speed : 300 mm/min
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| 2 | Inner Carton

a) Packing te antistatic bag

= Sealing

® Antistatic bag

T.abel Bosiccant;
b) Packing to inmercarton
_ Label
e 7
R T ey > g
.. \“x\
P — \
// M\\ [; \\\\\\\
i | W
[ L~ W A
R d T
sl i R |
b \\ ,f \‘ / / f
\“—! L /
N - E

[ 3 ] Shipping Carton

« Pyt inner boxes inte an outer box,

Il there are room in the outer box,material is put in a shock absorbing logether.

/ Taping
I/Z/ / ; / / / /" /// /,"l ) /

2,
P

/ i

L2
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[ 4 ] Marking
{1 Reel marking
» Reel marking shall consist of
1) Parts name
2y  Quantity
3)  Manufacturing Date or symbol
4)  Manufacturer’s Date or symbol
3} Others (if necessary)

{2) Inner carton marking
e Same as Reel marking,

{3) Shipping carton marking
¢ Shippmg carton marking shall consist of
1) Parts name
2)  Quantity

[ §] Quantity
» 3 000 pes./recl

[ 6 | Storagesenvironment

(1 Before open the packing,we recgmmend (o keep'less than +30 °C and 85 %RH of Humidity,
and 10 usc it less than 6anonths afier delwery.

(2} Werecommend to open Packape in nmmediately before use. After open Package,
Wigrccommend-to keeps less than 6 month. No need dry air before soldering work if it is
lesg than temperature +30 *C, 83 hunudity %RH.

(3} Not to storage with some erosive chemicals.

(4) Nothing 15 allowed to put on the reel or carton to prevent mechanical damage

[ 7 ] Handling

To handle with care to prevent the damage of tape, reel and products.
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Structure diagram FC-12M

LIST
Name of part Material

1T Crystal Adhesive Ag Paste
& Sealing Seal ring
e Crystal chip tuning fork

@ Sealing Au/Ge

) Lid Kovar

6 Package Ceramic (AlI203)
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RELIABILITY TEST DATA

Product Name

: FC-12M

The Company evaluation condition

We evaluate environmental and mechanical characteristics by the following test condition .

Neo. F-C-0702-06-004E

VALUE *1 *2 TEST| FAIL
No. ITEM TEST CONDITIONS Qty Qty
Arif ; ’
P || fn]
[1 > 107
100 g dummy (ETC Standard)
I | Shock resistance drop from 1 500 mm height on to the *3 + 20 22 0
concrete 3 directions [0 times
10 Hz to 55 Hz amplitude 0.75 mm
) ) 55 Hz to 500 Hz acceleration 98 m/s2
ati . *®
2 | Vibraton 1esistance |y vy 500 Hz — 10 Hz 15 min/eycle | 3 22 0
6h (2h =3 directions )
Resist 1 .
3 | Tooslanes 1 IPC/IEDEC J-STD-020C Reflow (3 times) + g 22 0
soldering heat
A High temperatuore Ay +125CT < 1000 1 *3 ay A1S a) 22 ao
storage b) +85 °Cx 1000 h 530 by o+ 7 m22| o
5 | Low temperature -55°Cx 1000 b *3 + 10 22 0
storage
o | Temperature humidity | oo gsaipit 1 000 h +3 = 10 22 0
storage
w35 °C & H28050
’ ; * + 10 )
7 jremperature ol 30 min at each'témp. 109 gycles . I 22 {
*3
8 | Scaling For Heleak detector _ 5 11 0
1X 107 hPa-1/sMax
TONpressfor 10s £15s No peeling - off at 2
¢ 7
Y | S Ref, [EC 60068-2-21 solder part i v
10 Npressfor 10s +1s No peeling - off at a
Lo} Pull - off Ref, [EC 60068-2-21 solder part 1 0
Bend width reaches 3 mm and hold for No peeling - off al 2
11 | Substrate bending 55+ 1sx1time P ol dcf art i 11 0
Ref, IEC 60068-2-21 P
Dip termination into solder bath at Termination must be
12 | Solderability +235°C=5CHords 95 % covered 11 ]
(Using Rosin Flux) with fresh solder
Notes

#] Each test shall be done independently.
*2 Measuring 2 h 1o 24 h later leaving in room temperature after each test, Drive level : 0.5 o w

#3 Pre conditionings

1.+125°C « 24 hto +85°C x 85 % x 168 h + 1 h-» reflow 3 times

2. Initial value shall be after 24 h at room temperature.
Shift of scries resistance at before and afier the test should be less than £30 % or less than £20 kQ).
In casc liigh temperature storage(+125 °C x 1 000 h), Soldering heat resistance.shift of serics resistance at before
and after the test should be less than +40 % or +30 k€2

Qualification Data
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Product Name

: FC-12M

Af/f No. F-C-0702-06-005E
1. Shock 2, Vibration 3. Resistance to
1 560 mm X 3 directions » 100 g 10 Hzto 33 He amplitude 0,73 nun SO[CECI‘il‘Ig heat
x 18 tinkes 55 Hz to 500 Hz acceleration 98 mys” et = S
. o For convention reflow
13 min/ eyele 6 1 (2 h <3 directions ) )
15.0 50 furnace (3 times) Afier 24 h
- 5.
150 F
10.0 10.0
— —_ 10.0
® 30 s —
= = >0 os0 L
X o00 P — 200 p— ” 0.0 e
5.0 | 5.0 = 50
-14.0 -10.0 100
«13.0 -15.0 S50
1] 10 24 30 0 16 20 30 0 14 20 34
[ pes. | [fpestd [opes. ]
4, High temp. storage 4. High' temp. sforage 5. Low'temp, storage
a)+125 Tx 1 000 b by 83 T 1000 h SRR h
130 F 150 F 130 [
10 0t 10,0 1 1.0
" — - - -
cg 5.0 =;£ 30 w 03 50
: 0.0 : 0.0 :i 0.0 ————————
R B 501 =50
«10.0 -10.0 -10.0 |
~15.0 =150 -15.0
0 i 20 30 ] 10 20 30 0 14 20 30
fpes | fpes | [ pes. ]
6. Temp. humudity storage 7. Temp. cycle
85 U= 85 %R =1 000 h AAC G HIST
100 cveles
1530 5.0
14.0 .0
o s0 | 2. 50
Zooo L X oot
50 5.0
-10.0 -10.0
-15.0 -15.0
( 10 20 30 O 14 20 30
[ pes. | [ pes. ]

Qualification Data
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Product Name

: FC-12M

ACI No. F-C-0702-06-006E
1. Shock 2. Vibration 3. Resistance to
1 506 mm = 3 directions » 100 g 10 Hz 10 35 Hz amplitude .73 mm SO]dOFng heat
» 10 tinses 55 H?: Lu'S()(} Hz accclcmt;(.m 92.5' mis For convention reflow
S min/ ove. 6 h{2 h <3 directions } . . .
soldering furnace {3 times)
15.0 150 After 24 I
150 F
100 |
100 10.0
— 3.0 — 501 50
Z 00 i — AN G g e
3.0 S0 1 =50
-10.0 -10.6 | -10.0 b
-13.0 -15.0 -15.0
0 i0 20 30 0 10 20 30 10 20 30
[ pes. | [ pes. | | pes. |
4, High temp. storage 4, High temp. storage 5. Lowtemp, storage
a)+125Cx 1000 h b3+83 TCx 1000 h SSSTE= 0000
130 1 130 15.0
10.0 0o L M0
— 50 e 50 AT
o G o
-3.0 1 50 S50 L
~10.0 Shol -10.0
-15.0 -153.0 =130
{0 ) 20 30 0 il 20 30 £ 10 20 3G
[ pes. | [pes ] [ pes. |
6. Temp. humudity storage 7. Temp. cycle
85 Ux 3 BRI = 10000 330 & H25TC
100 cveles
15.0 150
1480 10.0
— 39 3.0
G o
S0 — =00 —
-3.0 -5.40
-14.0 L -10.0
-15.0 -15.0
{ 10 20 30 0 14 20 30
[ pes. | Fpes. ]
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To: Meizu technology.,ltd

Product Name: FC-12M
Subject: ESD and MSL

Thank you for choosing Seiko Epson Corp. as your Timing Device supplier.

We would like to report our reply about above issue as below,

1) ESD
-‘Machine Model
(C=200 pF;R=0 Q) : > +100 Volt

‘Human Body Model
(C=100 pF;R=1 500 Q3) - >»3200 Volt

2) MSL
FC-12M; MSk) Level 1

EPS

EXCEED YOUR VISION

No.ST12-483
Dec.21.2012

SEIKO EPSON CORPORATION
TD-CS Quality Assurance Dept.



Administrator
新建图章


