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SPECIFICATIONS

1. Application

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

2) RoHS compliant
FC-135 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 com ponent or part for the
equipment, which requires an sy stems, and medical equipment, the functional purpose of whi ch 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 Q13FC1350000400.
The model is FC-135.

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 cas e of defects being found with 12 m onths
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 5to6
[6] Notes 7




[ 1] Absolute maximum ratings

Rating value

No ltem 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 4+ 3 °C
2 | Maximum level of drive GL 0.5 < W
Level <1.0uW is also
[ 2 ] Operating range acceptable.
Rating value
No Ttem Symbol | Min. | Typ. | Max. Unit Note
1 | Operating temperature range T use -40 + 105 °C
2 | Level of drive DL 0.01 0.1 0.5 pw
3 | Vibration mode Fundamental
Use CL=12.5pF
1 external capacitor=20pF;
) . Use CL=9pF
tatic characteristi .
[ 3 ] Static characteristics O external capacitorFz12pF
No. Item Symbol Value Unit Cgnditions
1 | Nominal Frequency f nom 32.768 kHz \/
CL=12.5pF
Ta=+25+£3°C
2 | F 1 f tol + -6
requency tolerance ) +20 x 10 Level of drive : 0.1 pW
Not include aging
3 | Motional resistance R1 70 Max.Max: <BOKkQ
. . CI meter : Saunders 140B
4 | Motional capacitance Cl 3.4 Typ. fF Level of drive : 0.5 uW
5 | Shunt capacitance Co 1.2 Typ.MaX' 2p I:pF
Turnover . Values are calculated by
T +25+5 °
] iﬁ%ﬁ;ﬁie temperature ! ¢ The frequencies
.. Parabolic 6 at+ 10, + 25, + 40 °C with
characteristics confhoiont B - 0.04 Max. % 1070 /°C2 C-MOS circuit.
DC 100 V % 15, 60 seconds
7 | Isolation resistance IR 500 Min. MQ Between terminal # 1 and
terminal # 2
o [} + [}
8 | Frequency Aging f age +3 x 10°%/year Ta=+25°C£3°C

Level of drive : 0.1 uW



Sharon
文字方塊
Level <1.0uW is also acceptable.

Sharon
線段

                         Max: <2pF

Max: <80K

Emma.Tsai
文字框
Use CL=12.5pF
→external capacitor=20pF; 
Use CL=9pF
→ external capacitor=12pF

Sharon
線段


[ 4 ] Environmental and Mechanical characteristics

No. Items Value Conditions
100 g dum my(EPSON TOYOCOM Standard), Natural drop
1 |Shock resistance *3A f/f: +8 x 10° |from 1 500 mm height on to the concrete.
3 directions x 10 times *2
10 Hz to 55 Hz amplitude 0.75 mm
. 2
2 | Vibration resistance *3Af/f:+3 x10° 35 Hz t0 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 Af/f:+5x10% | For convention reflow soldering furnace (2 times)
4 |High temperature storage *3Af/f: 4+ 10 x 10° [+ 125 °C x 1 000 h *1
*3Af/f:+7%x10° |+85°C x 1000 h *1
5 |Low temperature storage *3Af/f: 410 x 10° [-55°C x 1000 h *1
High temperature and 6
6 o #3Af/f: £ 10 x 10° |+ 85 °C x 85 %RH x 1000 h *1
humidity
o|-55°Ce>+125°C
7 |Temperature cycle *3IATf:£10x% 10
30 minutes at each temperature x 100 cycles *1
. *3
8 |Sealing L x 10°hPar1/ s Max. For He leak detector
o lsn No peeling-offata |20 N press for 10 + 1 s.
ear 1 rt
soldered pa Ref. IEC 60068-2-21
10 |pull - off No peeling-offata |20 N press for 10 £ 1 s.
ull - o
soldered part Ref. IEC 60068-2-21
1 lsub bendi No peeling-off ata |Bend width reaches 3 mm and hold for
ubstrate bending soldered part Ss+1sx1time Ref. [EC 60068-2-21
Th king shall
12 | Solvent resistance © Marking Sha | Ref. JIS € 0052 or IEC 60068-2-45
be legible
< Notes >

1. *1 Each test done independently.

2. *2 Measuring 2 h to 24 h later leaving in room temperature after each test. Drive level : 0.5 uW
3. *3 Pre conditionings( Treat the Reflow 2 times with the following profile) Initial value shall be after 24 h

In

and

at room temperature.

Shift of series resistance at before and after the test should be less than £20 % or less than +15kQ.
case high temperature storage(+ 125 °C x 1 000 h), Soldering heat resistance,shift of series resistance at before

after the test should be less than + 30 % or + 20 kQ.




¢ Conditions of hot air convection reflow
Pre heating temperature :+ 170 °C

Heating temperature

Temperature [ °C ]

+ 220 °C

+170 °C

Pre heating time : 100 s
Heating time : 35 s

+260 °C Max. ~—_

-------- N\ +220°C

N\

35s

100 s

Time [ s ]



[ 5 ] Dimensions and Marking layout

1. Dimensions

3.20%0.1
0.8%0.1
<>
7 Z (V7
. | | |
1l 1 ; 1
=) | | |
i i J I
< ~/ N
(0.35)
<—
[ L]
1.70£0.10 0.65 0.10
C0.2
\ ' N
%1 % [ ] #2 |3
$03 (N.C)
2. Internal Connection
#1 # 2
Type FC-135 Terminal treatment Au plating Unit 1=1mm




3. Recommended soldering pattern

#1

1.0

#2

1.8

1.5

1.0

4. Marking layout

A521N

Nominal Frequency
(A :32.768 kHz)

7

Production year

Production week

Production position

* The above marking layout shows only marking contents and their approximate position

and it is not for font, size and exact position.

Unit: 1 =1 mm

Type

FC-135

Unit

1=1mm




[ 6 ] Notes

1. Max two (2) times reflow is allowed. Once miss soldering is happened, hand work sol dering 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 unit 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

with the crystal unit.
(2) Adjust R so that oscillation can start (or stop).

(3) Measure R when oscillation just start (or stop) in
Rd above (2).
(4) Get the negative resistance
-R =R + CI value.
(5) Recommended -R
|-R|>CIx(5~10)

Cd

7 e

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

6. To avoid mull function, no pattern under or near the crystal is allowed.

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

8. 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.

9. Depending on the conditions, ultrasonic cleaning may cause resonant damage of the internal crystal unit. 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.

10. Ink marking may be damaged by some kind of solvent, please take precautions when choosing solvent by your selves.

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



l PAKING SPECIFICATION SEIKO EPSON CORP.

TAPING SPECIFICATION
T—JREREE

1. APPLICATION i mps

This document is applicable to FC-135 series.
AHFUEFL FC-135 L) —XDF — U ZHREIC OV THIET 5,

2. CONTENTS EBw%

Item No. Item Page
[1] TapingﬁstPf;ggation 1to 2
Inner sleeve
[2] S~ DI 3
[3] Shipping carton
SR~ DI
[4] Maiggng 4
Quantity
[5] US4
[6] Storage environment
PRAE BRI
Handling
[7] U—/VEAR

FC135 TL 0001

Page

1




l PAKING SPECIFICATION SEIKO EPSON CORP.

[ 1] Taping specification &—v> 2t
Subject to EIA-481 , IEC 60286.
[EIA-481]TIEC 60286 | |- #EHiL 925,

(1) Tape dimensions  TE1204L
Material of the Carrier Tape =x+v7>—~#&: PS (Electrically conductive)
Material of the Top Tape rv75—7#u  : PET+PE

2.0+£0.05 1 40+0. —
1004020 S ol 1o 1.0:0.1
o g - 8 0.3£0.05
1.5-0 N 340, |
cD—\ - 4.00.1 v" - ’*
W M D A q '\
\4/\ L/ o/ L/ L/ g “
(4:-1 N '\
T) (= -
® Tep) & ey T5) | | + S
O © @ ) - +l
o ©
Y
+0.2 4.0+0.1 .
®1.0 -0 - - _ . 1.940.1 Top Tape / Unit : mm
\ / * Inner carve of each corner 0.25 mm Max.

% 21—F—DMN R 1% 0.25 Max.
K a—F— O E 7 —/3—{% 5°Max.

(2) Reel dimensions : EIAJRRM ®180 mm Tape Wide 12 mm
Material of the Reel v—r4E: PS

&

+0-3.0 )
180.00 15.40% 1]
+0.3-0.3
13.00
|
o
@
hsS
< e L L
7 =
7 A S |
$21£0.8

Form and Size of reel window shows are one of the example
V=L DEDTGIRITRE BB HL,

FC135 TL 0001 Page »




l PAKING SPECIFICATION SEIKO EPSON CORP.

(3) Packing iuwmne
(a) Tape & Reel F <1z

Tape Reel 7—7y—n

Label s~

Top Tape rv75—7

Carrier tape v V77—~

OO0 O0O0O00O0O0

Direction of unreeling

riovv
‘v
o |
riow

Sl LM
(b) Start & End Point 5L segf s 00— Al oo s
End Start
) ) | ) |
‘ User Direction of feed Empty Pocket Top Tape
Tape Trailer Side oAy b Ll
5l LM =T My 7 TF—7

‘4 >‘ - >

Tape Leader
Empty Pocket Reel Side U —&—Hh(5| & H L JeE)
FL—F—E&ES AT >y U —)

N 5N W B ] S >

ltem Empty Space Note
JEEAN—R ks

Tape Leader Top Tape Min. 1 000 mm Feeding in the Top tape, the tip
is fixed with tape.
My 7T — TR I L, SR T — 71
EORE,

(Bl = HLSEEAM) Carrier Tape Min. 80 mm Winding method is a diagram
of the above
U= ~O% XY FiEE, EROMEY,

Tape Trailer Top Tape Min. 0 mm

(V—7u181) Carrier Tape Min. 80 mm Tip is fixed to the reel.
Sedmidy — VIZIE E,

(4) Peelforce of the cover tape +v77—7 o Hggim

(a) angle : cover tape during peel off and the direction of unreeling shall be 165° to 180°.
HIEEF S 7 — 7 DB TN X L 165~180 [EXT 5,

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

| FC135 TL 0001 Page




l PAKING SPECIFICATION SEIKO EPSON CORP.

[ 2] Inner sleeve
a) Packing to antistatic bag #s~oui

Sealing #>—n
~— ~

N Antistatic bag #ap -4

Label 51 @\ Desiccant il

b) Packing to inner sleeve =y —7 ~oiuih

[ 3 ] Shipping Carton #1456~k
¢ Put inner sleeve into an outer box.
SNERE DO~ A =T EIUHT 5,
o If there are room in the outer box, material is put in a shock absorbing together.

ZEMIMTEIREL, 7o ar ME D,

Taping far—7

Label 5~1

FC135 TL 0001 Page 4




l PAKING SPECIFICATION SEIKO EPSON CORP.
[ 4 ] Marking %
(1) Reel marking v—r~o#%

¢ Reel marking shall consist of

TRARZY—LREICRFTEDTLEID,

1) Parts name %4 %

2) Quantity #ug%ck

3) Manufacturing Date or symbol #&ofisa: A 3o nzgs=di s

4) Manufacturer’s Date or symbol #gofiisss 3z ok

5) Others (if necessary) = ofyEm

(2) Shipping carton marking 445 ~» %%
¢ Shipping carton marking shall consist of :
TRNAEEIMEFH R IR R TELTINE[ED,
1) Parts name %4 %
2) Quantity 8%kt

[ 5] Quantity Uit
¢ 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.
R L, FESCERDS 3000 pes ([ZH 72 720 EA1L, T ORRY TiXZ2u,
s B L, RERBIR O 14 4, 15 H1I2 X D,

14th and 151?)5%9;)’( 1(:1f*£\r(1)g%ct number. Quantity
00 3 000 pcs
01 Vinyl Bag(Bulk)
11 Any Quantity
12 250 pcs
13 250 pcs
14 1 000 pcs
15 2 000 pcs

[ 6 ] Storage environment &85z

(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.
BEAR AT OB T, LA +30 °C ME 85 %RH LU F TOMRELZL TRV,
AR WRBET 6 7 A INDO A HELTLET,

(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.
i FIECRT £ CHIARE T, SSBAE213 6 7 H LI O R HESEL £,
R +30 °C, MEE 85 %RH LU F T, AT AN AR E T,

(3) Not to storage with some erosive chemicals.
LIS E DR E 2 BT 5,

(4) Nothing is allowed to put on the reel or carton to prevent mechanical damage
PSR DD DN ER N LS E e SMNEDB DI RNIDITRE L TT S,

[ 71 Handling V— v Bk

To handle with care to prevent the damage of tape, reel and products.
U=V OEHBNZONWTL, POT—7 WG EEBSERNIDICLTTI,

FC135 TL 0001 Page s




PROCESS QUALITY CONTROL

FC-135 2015.03.10
No.C-0102-AGE-1 FC135_Q_0001
Manufacturing process chart ; No. Saction In Charge Standards Inspection Control Item i Inspection Methods Instruments Record
1 iInspection Section Purchasing Specification Appearance Sampling Visual Inspection In—coming Inspection
Crystal I R Incoming Inspection Standard Dimension Sampling iToo! Microscope Data Sheet
2 iSUB-CONTRACTOR Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
SUB-CONTRAGTOR Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
) SUB-CONTRACTOR Manufacturing Instruction Sheet Appearance 100% Inspection ‘Microscope Process Data Sheet
::;;Zn;tllr;i Crystal Setting ) o Height Measure Sampling _Ngln‘spectiun Jig
5 ISUB-CONTRACTOR Manufacturing Instruction Sheet: Appearance 100% Inspection icroscope Process Data Sheet
6 SUB-CONTRACTOR _ iManufacturing Instruction Sheet Appearance___ 100% Inspection §Micrpscope Process Data Sheet
Mounting 7 ISUB-CONTRACTOR Manufacturing Instruction Sheet Frequency 100% Inspection :Frequency Adjust- Data Sheet
B ment Machine
Lid Sealing 8 ISUB.CONTRACTOR Manufacturing Instruction Sheet Appearance 100% Inspection Microscope Process Data Sheet
. i Marking Strength Sampling Rubbing Test Data Sheet o
Annealing 9 (SUB-CONTRACTOR éManufacturing Instruction Sheet Frequency 100% Inspection Characteristics In~ Process Data Sheet
: Crystal Inpedance 100% Inspection spection Machine
Hermetic Sealing o Appearance 100% Inspection Microscope
10 [SUB-CONTRACTOR Specification Electrical Characteristics [Sampling Measuring Equipment ;Outgoing Inspection
Frequency Adjustment Qutgoing Inspection Standard Appearance S;r;pling Microscope Data Sheet
P Dimension Sampling Tool Microscope
Marking 11 |SUB-CONTRACTOR Packing Instruction Customers _——— ——— Shipment List
Finish Producis Dally Shipping List L _ e e
Quantity ——— ———

Shipping

Inspection & Taping

Qutgoing Inspection

Packing




Structure Diagram #:&K

Model
Rz

FC-135

Document No.

& 1No.

FC135_D_0001

Terminal
iHF (SMERELE)

Package

Nylr—9o

Lid
Frv7

Sealing
BEH

Crystal chip
K&

Sealing
Hib#t

OO ® 0 e

Crystal Adhesive
KBIEE

Name of Part
EiERES




RELIABILITY TEST DATA
Product Name : FC-135

The Company evaluation condition
We evaluate environmental and mechanical characteristics by the following test condition . No. F-C-0102-04-007EMH

VALUE #] *2 FTEST FAIL
No. ITEM TEST CONDITIONS AT/f Qry | Oty
[1 %107 [n3]ln]
1080 g durmrmy (Epson Tovocom Standard)
1 | Shock drop from 1 560 mm height on to the *3 + 8 22 0
concrete 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 3 <3 2 0
10 Hy — 500 Hz — 10 Hz 15 min / cycle
6h (2hx 3 directions )
3 Rcsmt;.mcc o For air reflow soldering furnace {2 times) x5 22 U
soldering heat
4 High temperature a}+125°C x 1 000 h *3 a} = 10 aj22] a0
storage b) +85 C x 1 000 h 3 by =7 B 22l B0
5 10w temperature 55°C % 1 000k “ L 10 2 0
storage
g | [emperatire +85°C x 85 %RH x 1000 k "3 + 10 21 0
humidity storage
S5C e +125°C
1 *3 + 10 22 4]
7 | Temperature cycle 30 min at each temp. 100 cycles
g | Sealing For He leak detector *3 1% 10% hPa - 1/sMax.] 11 g
9 20N pressfor 10s=1s No peeling - offat a 1 0
Shear Ref. IEC 60068-2-21 solder part
10 20Npressfor 105+ 15 No peeling - off'at a 1 0
Pull - off Ref, IEC 60068-2-21 solder part
Bend width reaches 3 mm and hold for No peeling - offat a
11 | Substrate bending 584 1sx1time solder part 11 0
Ref TEC 60068-2-21
12 | Solvent resistance Ref JIS C 0052 or IEC 60068-2-45 The marking shall be legible | -11 0

MNotes

*1  Each test done independently.
*2  Measuring 2 h to 24 h later leaving in room temperatare after each test. DL: 0.5 pW
*3  Pre conditionings Initial value shall be after 24 b at room temperature,
Shift of series resistance at before and afler the test should be less than 220 % or less than £15 k0,
I case high temperature storage(+125 °C x 1 000 h), Soldering heat resistance,shift of series resistance at befors
and after the test should be less than 30 % or 20 k{2

Qualification Data




Product Name : FC-135

Af/T No. F-C-0102-04-008EMH
1. Shock 2. Vibration 3.Resistance to
1 500 mim % 3 direstions 100 ¢ £ Hz to 53 Hz amplitude 0,75 mm soldering heat
s 16 times 35 Hz jo 500 Hz acceleration 98 m/s® For air reflow soldering fursace
15 min/cyele 6 5{2h - 3 directions ) (Ztimes)
15.0 13.0 £ 150 f
0.0 16.0 | 4.0 L
5 50 2, 50t €50 |
X 00 X o0 — % 90 F
5.0 5.0 L 5.0 L
-10.0 -10.0 L -10.0 |
S50 e e o b B -15.0 -15.0
4, High temp. storage 4. High tcmp. storage 5. Low temp. storage
a} +125 °C = 1 000 h b) 3 C = 1000 357 % 1000 b
15.0 F 150 F 15.0 [
0.0 L 0.0 16.0 |-
X 50 | 50 |
N F %) N
o3 L} =
X 0.0 = 00 b— -E G0 h
50| T ose 5.0 .
-10.0 | 00 L -1¢.0 |
5.0 Lot 150 N -15.0
10 20 30 ] 10 0 30 0 16 0 30
[pos. [ pos. T [pes. T
6. Temp. humidity storage 7. Femp. cycle
HB5 T x85%RHx 1000k S5Ce+125T
160 evcles
150 [ 150
16.0 00 L
50 | . osplL
& ¥
T L]
2 oo [ 500
-5.0 | : 50t
-10.0 L -H8
S15.0 bt -15.0
0 1G {4 30 ¢ 10 20 30
ipcs.]z [pes. ]

Qualification Data




Product Name : FC-135

ACI No. F-C-0102-84-809EMH
1 Shock 2. Vibration 3, Resistance to
I 500 mm -~ 3 directions - 100 ¢ 1 Hz i 55 Hz amplitude 0.75 mm soldering heat
~ 1 times 55 Halo 500 Hz acceleration 98 mfs’ For air reflow soldering furnace
£S5 min / evele 6B(2hE 3 directions } 1IMIE
2.0 © ‘ 0.0 {2 times)
f 200 F
150 150 L 150 L
140 0.0 - 10,0 | ——
= 50 | = 50 L —
g : s_;; s .0+
- 2.0 w— 0.0 e—— 200 -
5.0 L S0k -8.0
-10.0 100 - -10.0 |
-15.0 I «150 b -15.0
-20.0 20.8 TR RO -20.0
0 14 20 30 10 20 30 ] 10 20 30
[ pes. ] [pes. ] [ pes. ]
4. High temp. storgge 4. High temp. storage 5. Low temp. storage
ay+125"C = 10001 b} +85°C = 1 000 h SSTC 10000
200 ¢ 200 F 200 ¢
150 | 150 L 15.0
(0.0 r 10.0 100 |
— 50 | e = 50 L
= 0.0 L = 0.0 _u = N e ——
501 5.0 - -5.0 L
100 | 100 L 100 L
150 L -15.0 3 -15.0 F
2200 Lot 200 L D00 L oo b
18] 20 30 18 20 30 10 20 30
[ pos. ] [pes ] [ pes. }
6. Temp. humidity storage 7. Temp. cycle
+85°C % 85 %RH x 1 D00 h S5T & +125T
184 cycles
26.0 20.0
15.0 | 150 ¢
18.0 0ot
50 | 5.0
— Mn
g oo [ g oot
50 | T
-10.0 | 0.8
-15.0 -153.0 L
0.0 200 e
0 10 20 30 10 20 30
[pes. ] [pes. ]

Qualification Data




EPSON

EXCEED YOUR VISION

Certificate of Compliance

We certify that the product listed below is in compliance with the Directive 2011/65/EU
and (EU)2015/863 of the European Parliament, and of the Council on the restriction of
the use of certain hazardous substances in electrical and electronics equipment. (1 July

2011, RoHS Directive)

Product model

Exemption

FC-135

This product contains Lead (Pb) exempted under
Exemption No. 7(c)-I .

The restricted substances reffered to in the RoHS Directives (EU) 2015/863 are as listed below.

Maximum concentration values tolerated by weight in

Substance homogeneous materials.
Lead (Pb) 0.1% (1000 ppm)
Mercury (Hg) 0.1% (1000 ppm)

Cadmium (Cd)

0.01% (100 ppm)

Hexavalent chromium (Cr 6+)

0.1% (1000 ppm)

Polybrominated biphenyls (PBB)

0.1% (1000 ppm)

Polybrominated diphenyl ethers (PBDE)

0.1% (1000 ppm)

Bis(2-cthylhcxy1) phthalate (DEHP)

0.1% (1000 ppm)

Butyl benzyl phthalate (BBP)

0.1% (1000 ppm)

Dibutyl phthalate (DBP)

0.1% (1000 ppm)

Diisobutyl phthalate (DIBP)

0.1% (1000 ppm)

Company name: SEIKO EPSON CORPORATION

Company Address: 8548 Nakaminowa, Minowa-machi, Kamiina-gun,
Nagano-ken, 399-4696 JAPAN

Signature: Kﬁé\] 5[% Bﬂ

Name(Title): Hiroaki Ohashi

(General Manager / TD CS Quality Assurance Department)

Issue Date: May 6, 2019




EPSON

EXCEED YOUR VISION

Information on substances of Very High Concern in our products

In the following product, the content of the Substances of Very High Concern (SVHC)
included on the candidate list according to articles 59 (1,10) of EC Regulation Number
1907/2006 ("REACH") is as follows.

Product model

Candidate List Effective Date

Number of SVHC

FC-135

June 25, 2020

209

This product contains SVHC in a concentration above 0.1% weight by weight.

Substance Name CAS No.

Lead titanium trioxide

12060-00-3

Company name:

Company Address:

Signature:

Name(Title):

Issue Date:

SEIKO EPSON CORPORATION

8548 Nakaminowa,Minowa-machi,Kamiina-gun,

Nagano-ken,399-4696 JAPAN

e 6 BA

Hircaki Ohashi

(General Manager/ TD CS Quality Assurance Department)

July 2, 2020





