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SPECIFICATIONS

1. Application

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

2) This product complies with 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 X1A000061000600.
The model is FC-12M.

3. Packing
It is subject to the packing standard attached.

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] Absolute maximum ratings 2
[2] Operating range 2
[3] Static characteristics 2
[4] Environmental and Mechanical characteristics 3to4
[5] Dimensions and Marking layout 5t06
[6] Notes 7
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[ 1] Absolute maximum ratings

Rating value

No Item Symbol Min. | Typ. | Max. Unit Note
Suppose to be within CI
- + o
1 | Storage temperature range T stg 55 125 C STD at + 25 °C + 3 °C.
2 | Maximum level of drive GL 0.5 uw
[ 2 ] Operating range
Rating value
No Item Symbol Min. | Typ. | Max. Unit Note
1 | Operating temperature range T use -40 + 85 °C
2 | Level of drive DL 0.01 0.1 0.5 uw
3 | Vibration mode Fundamental
[ 3 ] Static characteristics
No. Item Symbol Value Unit Conditions
1 | Nominal Frequency f nom 32.768 kHz
CL=7pF
Ta=+25+3°C
+ -6
2 | Frequency tolerance f tol +20 x 10 Level of drive : 0.1 W
Not include aging
3 | Motional resistance R1 90 Max. kQ
. . CI meter : Saunders 140B
4 | Motional capacitance Cl1 6.4 Typ. fF Level of drive : 0.5 W
5 | Shunt capacitance Co 1.3 Typ. pF
Turnover . Values are calculated by
Ti +25+£5 °C
6 feﬁqgigtcée temperature The frequencies
charicteristics Parabolic -6 jo(2 at + 10, + 25, +40°C with
coefficient B - 0.04 Max. x 10°/°C* | C-MOS cireuit.
DC 100 V+ 15, 60 seconds
7 | Isolation resistance IR 500 Min. MQ Between terminal # 1 and
terminal # 2
. Ta=+25°C+£3°C
+ -6
8 | Frequency Aging f age +3 x 10%/year Level of drive : 0.1 W
Ver.20170516
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[ 4 ] Environmental and Mechanical characteristics

No. Items Value Conditions
. 100g dummy(Epson Standard), Natural drop from
1 |Shock resistance *3Af/f:+20 x 10 .
1 500 mm height on to the concrete.
3 directions x 10 times *2
10 Hz to 55 Hz amplitude 0.75 mm
2 | Vibration resistance *3Af/f:£5%x10° |55 Hz to 500 Hz acceleration 98 m/s>
10 Hz — 500 Hz — 10 Hz 15 min./cycle
6 h (2 hours , 3 directions) *2
3 | Soldering heat resistance *3Af/f: £ 8 x 10° | For convention reflow soldering furnace (3 times)
4 |High temperature storage *AfF:+15%x 100 |+125°Cx1000h *1
AL +7x10°% [+85°C x 1000h *1
5 |Low temperature storage *3Af/f:£10x 10 |-55°Cx 1000 h *1
High temperature and
6 . *Af/F: 210 x 10° |+ 85°C x 85%RH x 1 000 h *1
humidity
-55°C > +125°C
7 | Temperature cycle *3A T+ 10 x 10
30 minutes at each temperature x 100 cycles *1
. *3
8 |Sealing | x 10%hPa1/ s Max. For He leak detector
No peeling-off at a 10 N press for 10 £ 1 s.
9 |[Shear
soldered part Ref. IEC 60068-2-21
No peeling-off at a 10 N press for 10 £ 1 s.
10 [Pull - off
soldered part Ref. IEC 60068-2-21
' No peeling-off at a Bend width reaches 3 mm and hold for
11" | Substrate bending soldered part Ss+1sx1time Ref IEC 60068-2-21
More than 95 % ip i i i
12 | Solderability 0 Dip into metlolyl alcohol solution of rosin for 3 sec.
covered by solder at+235£5°C
< Notes >

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

*3

Pre conditionings

1.+125°C x24hto+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 test should be less than + 30 % or less than + 20 kQ.
In case high temperature storage(+ 125 °C x 1 000 h), Soldering heat resistance,shift of series resistance at before

and after the test should be less than + 40 % or + 30 kQ.
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¢ Reflow condition (follow to IPC / JEDEC J-STD-020C)

Temperature [ °C]

300 |
TP 1+ 260 °C |
+ 255 °C
tp;20s to 40
250 I Avg. Ramp-up pi20s °
TL :+ 217 °C 3°C /s Max. tL Ramp-down
| Tsmax; +200°C 60s t0 150's 6°C/s Max.
200 (+217°C over)
Tsmin;+150° ts
150 IF 60s to 180 s
(+ 150 °C to +200°C)
100 |
50 |
Time + 25 °C to Peak
| | | | | | | | | | | |

0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time[s]
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[ 5 ] Dimensions and Marking layout

1. Dimensions
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2. Internal Connection
#1 e
Type FC-12M Unit 1=1mm
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3. Recommended soldering pattern

#1

A

0.7

|

#2

1.4

Y

4. Marking layout

945

A

/4

4
N
7t

(A : 32.768 kHz)

Nominal Frequency /

Production year

\Internal ID

Production week

* The above marking layout shows only marking contents and their approximate position
and it is not for font, size and exact position.

Unit: 1=1mm

Type

FC-12M

Unit

1=1mm

goooooooooo
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[ 6 ] Notes

1. 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 s)

2. Patterning should be followed by our recommended one.
3. Applying excessive excitation force to the crystal resonator may cause deterioration damage.

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

How to check the negative resistance.

Rf (1) Connect the resistance (R) to the circuit in series

vV V with the crystal resonator.

< [: b (2) Adjust R so that oscillation can start (or stop).

(3) Measure R when oscillation just start (or stop) in

Rd above (2).
R (4) Get the negative resistance
‘_| |:| -R =R + CI value.
X’tal (5) Recommended -R
Cg —— cd —— |-R|>CIx(5~10)

7 .

5. The shortest patterning line on board is recommendable.
Too long line on board may cause of abnormal oscillation.

6. This device must be stored at the normal temperature and humidity conditions before mounting on a board.

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

8. Depending on the conditions, ultrasonic cleaning may cause resonant damage of the internal crystal resonator. Since we are
unable to determine the conditions (type of cleaning unit, power, time, conditions inside the bath, etc.) to be used in your
company, we cannot guarantee the safety of this unit when it is cleaned in an ultrasonic cleaner.

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

Ver.20170516
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l PACKING SPECIFICATION SEIKO EPSON CORP.

TAPING SPECIFICATION
T—JHREREE

1. APPLICATION i ftipH

This document is applicable to FC-12M.
AREAERT FC-12M OFT —E > Z A SWTHRET 5,

2. CONTENTS H%

Item No. Iltem Page
[1] Tapin_gﬁstpf;ggation 0103
2 ;
[3] Maiggng
4 iy :
[5] Storage{;ég{;ifgnment
o s
[ FC12M_TL_1001 o
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l PACKING SPECIFICATION

SEIKO EPSON CORP.

[ 1 ] Taping specification F—r> 2tk
Subject to EIA-481 , IEC 60286 , JIS C0806.
[EIA-481] [EC 60286 [JIS C0806 ] (ZHEHLT 2,

(1) Tape dimensions  TE0804L

Material of the Carrier Tape *x+v7>—~7#%: PS (Electrically conductive)

Material of the Top Tape rv75—7#E : PET+PE
10P : 40+0.15
=
2.0£0.05 4.0+0.1 9
+0.1 Lo
6150 - g - :
X Y
\ A o By A A
© A"y AV, 4 hd [Ye)
o
oS
By 3
VAR VAR JERN yEA ™ +
( )J W/ N\ Y ( g
4.0+0.1
$1.0£0.1 e 1.45%0.1
el —

(2) Reel dimensions
Material of the Reel v—rirE: PS

¢ 0-15

+
180.00

0.25+0.05

2.25+0.1

0.75+0.1

L

Unit : mm

* Inner carve of each corner 0.25 mm Max.

% a2 —+—»"AN R 1% 0.25 Max.

K a—F—DFE T — /3= 5°Max.

11

+
11.40

+3-0

9.00

=

—

Form and Size of reel window shows are one of the example

U= DEDILIRITNR G & e,

|
| Page
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l PACKING SPECIFICATION

SEIKO EPSON CORP.

(3) Packing it
(a) Tape & Reel 7 1wk

Tape Reel 7—7v—n

Label s~1

Top Tape +v75—7

Carrier tape vV 77—~

OO0 OO0 0O0O0

Direction of unreeling

(1T06Y
(TO6Y
(TO6Y
(TO6Y

FlEHLITM
(b) Start & End Point 7L Jesifi & 0 — Lo
End Start
)) ) | ) |
_ ) ‘ User Direction of feed Empty Pocket Top Tape
Tape Trailer Side S > - e 1 ~ e

- >

B -
Empty Pocket Reel Side
PL—F—E(ZEER Ty Y —/L)

L 1B T T T

Tape Leader
U — =51 & H L 5EE)

10 I S R »

Item Empty Space Note
ZEEANR—R kel

Tape Leader Top Tape Min. 1 000 mm Feeding in the Top tape, the tip
is fixed with tape.
by 7T — 7 HMTHD L, BT — 71
LV E,

(B L SegaA) Carrier Tape Min. 80 mm Winding method is a diagram
of the above
U= ~DEXIY HikE, EMOED,

Tape Trailer Top Tape Min. 0 mm

(V—/1H) Carrier Tape Min. 80 mm Tip is fixed to the reel.
JEIRIELY — A E,

(4) Peelforce of the cover tape +v75—7oHfsaE

(a) angle : cover tape during peel off and the direction of unreeling shall be 165° to 180°.

FIEfEfA B 7 — 7 OB HIIKL 165~180 LT3,

(b) peel speed : 300 mm/min
HIBEHE : 300 mm/min &35,

i Page 3
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l PACKING SPECIFICATION SEIKO EPSON CORP.

[ 2 ] Shipping Carton #4455 ~oiin
a) Packing to antistatic bag #~oii#

Sealing #:—n
S~—_ -

Antistatic bag #5114

Desiccant i

Label s~1
et oy

b) Packing to shipping carton #4468 ~oiih
If there is space in the outer box, material is put in a shock absorbing together.
ZERINTEIRHL, Ty iariia And,

Card board it

i

0

//mmﬂm,!uu:a!nin"

Taping @gr—7

|:‘| Label 5~n

[ 3 ] Marking #75
(1) Reel marking v—nr~o#%

¢ Reel marking shall consist of
TRNAEY— A REICRRTEETINED,
1) Parts name 4%
2) Quantity s
3) Manufacturing Date or symbol #ifoflsas A i nasdins
4) Manufacturer’'s Name or symbol #0433z ok &
5) Others (if necessary) zoffy s

(2) Shipping carton marking #h45 ~mn %k
¢ Shipping carton marking shall consist of :
TRNAFEEREEICFK R TEDTIVEMD,
1) Parts name #1475
2) Quantity L

AA T 1NN1 I
L1001 | Page

.
ITCL.1OVU-12J9
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l PACKING SPECIFICATION SEIKO EPSON CORP.

[ 4 ] Quantity ks
¢ 3 000 pcs./reel (Standard)
However it is not the limit, in case that the order quantity does not fill with 3000 pieces.

Packing quantity is defined by 14th and 15th digit of product number.
B L, FESCECRDS 3000 pes (Zhi7z 2 WAL, T ORRY TIXZ2W,
IR Bk, TR O 14 17, 15 HHC L D,

14th and 1;22};%902[ ﬁf*gr(l)g%ct number. Quantity
00 3 000 pcs
01 Vinyl Bag(Tape cut)
11 Any Quantity
12 250
14 1 000 pcs
18 5 000 pcs

[ 5] Storage environment {#%& 855

(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.
BAARAT OB IL, IR +30 °C, 1% 85 %RH LL F COREELTFEY,
B AL SERBAENT 6 - A LIND EIEEZHELEL £,

(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.
e P EL R = CREMRE T, 4SBAE 21 6 » H LINDEEEAHEREL F9,
IR +30 °C, IBJE 85 %RH LL T Tl (XA EERNCHRAE T,

(3) Not to storage with some erosive chemicals.
LIRS DR B2 T D,

(4) Nothing is allowed to put on the reel or carton to prevent mechanical damage
SRERBD I ERNEIEI SMEDDDBIROEINREL T FE,

[ 6 ] Handling V—v Bl
To handle with care to prevent the damage of tape, reel and products.
V=L OBARNZAOWTIE, FOT —7 B E RS ERNIIICL TFEN,

|
T | Page
00000 aaaats Fet-459-1290-5940
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PROCESS QUALITY CONTROL

FC-12M
No. C-0702-AME-1

2015.03.10
FC12M_Q_0001

DINPUBLL MMM: B
goooooog

Manufacturing process chart No. | Section Ing:lﬁrge Standard Inspection Control Item Inspection Methods Instruments Record
. 3 = . . . . . .
c | 1 Inspection Section Purchasing Specification Appearance Sampling Microscope In-coming Inspection
rystal . ) . . .
4 Incoming Inspection Standard Demension Sampling Tool Microscope Data Sheet
Base,Lid 2 Production Section Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
) 3 Production Section Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
. Crystal Setting ) ) . .
1 In-coming 4 Production Section Manufacturing Instruction Sheet - - - -
Inspection 5  Production Section Manufacturing Instruction Sheet — — — —
Frequency Adjustment
| Base Mounting 6  Production Section Manufacturing Instruction Sheet Appearance 100% Inspection Machine Data Sheet
7  Production Section Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
US Cleani 8  Production Section Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
eanin
g 9  Production Section Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
Annealin 10 Production Section Manufacturing Instruction Sheet Frequency 100% Inspection Characteristics In-
9 Crystal Inpedance 100% Inspection spection Machine Process Data Sheet
. Appearance 100% Inspection Microscope
Frequency Adjustment T - o ; : :
11 Production Section Specification Electrical Characteristics Sampling Measuring Equipment . .
. . ; ; Outgoing Inspection
Lid Sealing Outgoing Inspection Standard Appearance Sampling Microscope Data Sheet
Ball Demension Sampling Tool Microscope
A4 . . 12 Production Section Packing Instruction Customers — —
Hermetic Slealing ) o ) - )
Daily Shipping List Type — — Shipping List
Quantity — —

Shipping

Marking

Finish Products
Inspection & Taping

Outgoing Inspection




Structure Diagram #i&RX

Rev.02

Bt

Model

FC-12M

B IENo.

Document No.

FC12M_D_0001

©)

io

®

pd
o

Name of Part
LT

Lid
AN

Package
Nyir—o

Crystal adhesive

EEM

Crystal chip
K&

Terminal
I F

@O ® 0 0 e

Seal hole
k7L

goooooooooon

Web:www.manduic.com

Tel:150-1290-5940
Email:sales@manduic.com



RELIABILITY TEST DATA
Product Name : FC-12M

The Company evaluation condition
We evaluate environmental and mechanical characteristics by the following test condition . No. F-C-0702-06-004E

VALUE *1 *2 TEST| FAIL
No. ITEM TEST CONDITIONS Qty Qty
Af/f (0] (0]

[1 %107

100 g dummy (ETC Standard)
1 | Shock resistance drop from 1 500 mm height on to the *3 + 20 22 0
concrete 3 directions 10 times

10 Hz to 55 Hz amplitude 0.75 mm

55 Hz to 500 Hz acceleration 98 m/s2
. . . « 4
2 | Vibration resistance 10 Hz — 500 Hz — 10 Hz 15 min / cycle 3 5 22 0

6 h (2h x 3 directions )

Resistance to

3 . IPC/JEDEC J-STD-020C Reflow (3 times) + 8 22 0
soldering heat
A High temperature a) +125°Cx 1 000 h *3 a) + 15 a)22 a)0
storage b) +85 “Cx 1000 h *3 b)) £ 7 22| 1b)o
5 | Low temperature -55°Cx 1000 h *3 + 10 2 0
storage
¢ | Temperature humidity | oo o g5 0ipm « 1 000 b %3 + 10 22 0

storage

S5CTe&+125C
7 * +
Temperature cycle 30 min at each temp. 100 cycles 3 10 22 0

*3
8 | Sealing For He leak detector 3 11 0
1 X 10™ hPa*1/s Max.

10 Npressfor 10s = 1s No peeling - off at a

9 | Shear Ref. IEC 60068-2-21 solder part 1 0
10 Npressfor 10s = 1s No peeling - off at a

10'| Pull - off Ref. IEC 60068-2-21 solder part 1 0
Bend width reaches 3 mm and hold for No peeling - off at a

11 | Substrate bending 5s+1sx1time psol de% art 11 0
Ref. [EC 60068-2-21 P
Dip termination into solder bath at Termination must be

12 | Solderability +235°C+5CHor3s 95 % covered 11 0
(Using Rosin Flux) with fresh solder

Notes
*1 Each test shall be done independently.
*2 Measuring 2 h to 24 h later leaving in room temperature after each test. Drive level : 0.5 uw
*3 Pre conditionings
1. +125 °C x 24 h to +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 test should be less than £30 % or less than £20 k2.
In case high temperature storage(+125 °C x 1 000 h), Soldering heat resistance,shift of series resistance at before
and after the test should be less than +40 % or +30 kQ.

Qualification Data
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Product Name

: FC-12M

Af/T No. F-C-0702-06-005E
1. Shock 2. Vibration 3. Resistance to
1 500 mm X 3 directions x 100 g 10 Hz to 55 Hz amplitude 0.75 mm SOldCI‘il’lg heat
x 10 times 55 Hz to 500 Hz acceleration 98 m/s’ For convention reflow
15 min / cycle 6 h (2 h x3 directions ) .
150 F 15.0 furnace (3 times) After 24 h
| 150 T
10.0° | 100 |
— —_ 10.0 |
ERREUN 2 50| S
= = s 50|
z 0.0 | — z 0.0 |e————— < 0.0 h_
5.0 | 5.0 | — 50|
-10.0 | -10.0 | -10.0 |
-15.0 -15.0 -15.0
0 10 20 30 0 10 20 30 0 10 20 30
[ pes. | [ pes. ] [ pes. |
4. High temp. storage 4. High temp. storage 5. Low temp. storage
a)+125°Cx 1000 h b)+85 Cx 1 000 h -55°Cx 1000 h
150 F 150 F 150 F
10.0 | 10.0 | 10.0 |
— ——— — —
92 50 F 92 5.0 F 99 50 L
z 0.0 | i 0.0 | i 0.0 p—  s——
5.0 L S0 L 5.0 L
-10.0 | -10.0 | -10.0 |
-15.0 -15.0 -15.0
0 10 20 30 10 20 30 0 10 20 30
[ pes. ] [pes. ] [ pes. ]
6. Temp. humidity storage 7. Temp. cycle
+85 ‘Cx 85 %RH x 1 000 h S5Ce+125°C
100 cycles
15.0 F 150 [
10.0 | 10.0 |
% 5.0 L 92 5.0 k
200 | Z 00|
S0 L 5.0 |
-10.0 | -10.0 |
-15.0 -15.0
0 10 20 30 10 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
1 500 mm x 3 directions x 100 g 10 Hz to 55 Hz amplitude 0.75 mm SOldCI‘il’lg heat
% 10 times 55 HZ to 500 Hz acceleraticfn 92.3 m/s” For convention reflow
15 min/ cve. 6 h (2 h %3 directions ) . .
soldering furnace (3 times)
150 F 150 After 24 h
150 F
10.0 |
1001 10.0 |
— 50 |
— 50 | — 50
E G c H
= 00— = 00 e—— =00 |
5.0 © 5.0 | S50 L
-10.0 | -10.0 | -10.0 |
-15.0 -15.0 -15.0
0 10 20 30 10 20 30 0 10 20 30
[ pes. | [ pes. ] [ pes. ]
4. High temp. storage 4. High temp. storage 5. Low temp. storage
a)+125°Cx 1000 h b) +85 “Cx 1 000 h -55°Cx 1000 h
150 F 150 F 150 F
10.0 | 10.0 | 10.0 |
— 50 L — 50 [ — 50 L
G G
%0-0-_ i0,0— i0,0_
5.0 © 5.0 | 5.0 ¢
-10.0 | -10.0 | -10.0 |
-15.0 -15.0 -15.0
0 10 20 30 10 20 30 0 10 20 30
[ pes. ] [ pes. | [ pes. ]
6. Temp. humidity storage 7. Temp. cycle
+85 “Cx 85 %RH x 1 000 h 55°C & +125°C
100 cycles
15.0 F 150 F
10.0 | 10.0 |
— 50 L — S50 L
G G
200 Br— =00 p—
5.0 L S0 L
-10.0 | -10.0 |
-15.0 -15.0
0 10 20 30 0 10 20 30
[ pes. ] [ pes. ]

Qualification Data
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