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Product Surface mount type crystal unit
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Part No.

HEES

RIVER Code TFX-025-32.768K132368
pice

Type TFX-02S

IR R 32.768KHz

Nominal frequency

D FimAHEERIZE LT,
We submit a new engineering specification.
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i, MMOARKICE L TIEEDDIZEVER A,
We would like to apply specification change by the reason of our manufacturing
process, as following sheets. And, there follows no other change(s).

3 BHOBE(CIDEBENEZULET,
It is changed by your request.

ZARENHR
Approval signature

ZRENZIREND L 1BMERAI T &0\,
Please return one copy with your signature.

X KHRE (CET 3EMVEDE RIFAEFIEXRTHREVWEULET.
Inquiry regarding this specification, please contact Taiwan.

GENBERERAT
TAIWAN RIVER CO, LTD.

BB Person in charge of sales
#=RE B8  Masanori Wakao

hERESEEHMILHAKREPEIE1ER1288145%3F

3F, No. 14, Lane 128, Secl, Jung Shing Rd, Wu Gu District, New Taipei City, FiE{EE Person responsible for Engineering
Taiwan R.0.C

TEL (886)2-8988-2811 / FAX (886)2-2983-4785 INE TREE Shigeki Obi

HREEN  ER#EXFEHE4TB40E145 T160-0023 $$#iEZE Person in charge of Engineering
Tokyo 4-40-14 Nishi-Shinjuku Shinjuku-Ku Tokyo 160-0023, Japan

TEL (03)3377-5444 / FAX (03)3374-2865 &F PE#E  Takahiro Asari
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mAIEHREMAARE EDEREE  The difference compared with previous engineering specification.
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miZ#ERAE  Standard conditions

BFTEENRVRD . BIEIFEE15~35C, EEA5~75%, UE86~106kPalCTiTD,
BE25+1C, EE48~52%, KUE86~106kPalcTITD,

Unless otherwise specified, the standard range of atmospheric conditions for measurements and tests are as follows.

Spec. No. J32368-T002

BL. HIECHREZLELLHESRE

Ambient temperature : 15 to 35°C, Relative humidity : 45 to 75%, Air pressure : 86 to 106kPa
If there is any doubt about the results, measurement shall be made within the following limits.
Ambient temperature : 25+1°C, Relative humidity : 48 to 52%, Air pressure : 86 to 106kPa

mEEHS LUESTHIMERE Ratings and electrical characteristics

IEH Items & Specifications Unit | = Notes
Min ‘ Nom ‘ Max
1 %%e TFX-02S - -
2 ggg\}r?iﬁ\iyfrequency 32.768 kHz | -
3 E}E\,ngfne ordr Fundamental - -
4 %ﬂggﬂ?ﬁzﬁmperature range -40 25 +125 < -
> 1é?ifr}a:%é:{f%E.perature range -40 25 | +125 T -
5 | Drive love S o [ o | |-
/ i@ﬁ%pacitance 6.0 pF -
8 Egiiif/{?irance -20 - +20 ppm |at25+£5C
9 Eﬁi{ﬁiﬁflgmperature characteristics -0.04 -0.03 -0.02 | x10%/°C2| referred to 25 C
10 Eﬁﬁir temperature +20 | +25 | +30 T -
1 agaﬁiﬁibﬁes resistance : - " © HAe T
- - 95 kQ at 85to 125 °C

12 jS]%:jill]ﬁ%apacitance - - 7 pF -
13 IEZ%%EEn resistance 500 - - MQ | atDC100 + 15V

mEIESMS Measurement condition

BESR : Ry hD—D7FSAH250CX FRAER

(T2 URRLANILZ0. 1pW & T D)

Measurement equipmemt : Network Analyzer 250C or it's compatible.
(However, the measurement drive level shall be 0.1 yW.)

miETEEEE Specified circuit
TREMERE I DOECTERADT &
(1)EMHE : 285kQ
)MRLANIL : 1.0pWILT

Oscillation circuit is required following conditions.

(1)Negative resistance : 285kQ min.
(2)Drive level : 1.0pW max.
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m 3K Dimensions

| 3.2+0.1
Unit : mm
\
S ERE(REMME)
& Weight(Typ.) | 10-6Mg
)

0.8 max
(0.1)

2-(0.1) —~
i
s
<+ PIER TR
) S— —A = Internal connection
—
e
— A
N\ < i >
0.2 ® Top view
0.65+0.1 0.65+0.1

miERERS  Components

18rkERR Components | #4ERUMUEE  Materials and Finish
® Uw |k 5w RM[Zw 4 )L(Ni)+3/\—=JL+if(Cu)+iR3 S (Ag-Cu)]
Lid Clad Metals[Nichel(Ni)+Kovar+Copper(Cu)+Silver solder(Ag-Cu)]
@ T—R TS = w2 (AL0s 90%LL L) ke
Case Ceramic(Al203 90% and over) Gray
G ¥ EUITFT(MO)AGTSA X+ )L(ND) A wF+E(Au) A v F
Terminals Molybdenum(Mo) metallize +Nickel(Ni) plating +Gold(Au) plating

RIVER ELETEC CORPORATION
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miEER  Construction

EB(KIE)

Weight(Typ.) | 10-6mg

miERERARm  Components
1&mkERs  Components MERUYIE  Materials and Finish
® Dw R 5w R#M[Zw & )L(Ni)+3/\—)L+8f(Cu)+iR> S (Ag-Cu)]
Lid Clad Metals[Nichel(Ni)+Kovar+Copper(Cu)+Silver solder(Ag-Cu)]
® T—X 5= wO(AL0s 90%BL L) e
Case Ceramic(Al203 90% and over) Gray
® K& IKER
Crystal blank Quartz crystal
@ TR 20/ (CH)+&(Au)
Electrode Chromium(Cr)+Gold(Au)
® AIEBIR T EUITFTU(MO)RAISA X+ IL(NI)A Y F+E(Au) Ay F
Internal terminals Molybdenum(Mo) metallize +Nickel(Ni) plating +Gold(Au) plating
® FHIEAASSAX EUITFTU(MOYAGSA X+ )L(NDN AV F+E(AU) AW F
Metallize for sealing Molybdenum(Mo) metallize +Nickel(Ni) plating +Gold(Au) plating
%) BEMHEER R(Ag)+>U I—4thE
Electric conductive adhesive | Silver(Ag)+Silicone resin
¥ EUITFTU(MOYAGSA X+ )L(ND AV F+E(AU) AV F
Terminals Molybdenum(Mo) metallize +Nickel(Ni) plating +Gold(Au) plating
© AV TISERET X5 L+ B RIS + IR D -« 5 —
Moisture getter Dibasic ester+Thermoplastics resin+Inorganic filler
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IEH Items

£+ Conditions

##E Spec.

High Temperature
Exposure(Storage)

Quartz crystal units shall be stored in the 125+2°C atmosphere for 1000 hours.
Other procedures conform to MIL-STD-202 Method 108.

C-D-F

Temperature
Cycling

Quartz crystal units shall be subjected successively 1000 cycles of temperature
change shown below. Other procedures conform to JESD22 Method JA-104.

HEKFE  Duration
305>

30 minutes

30F A

Within 30 seconds
304>

30 minutes
307U

Within 30 seconds

JBE Temperature

1| -40£3C

==l
2 a/m
Normal temperature

3| 125+£2C

==
4 R /m
Normal temperature

Biased Humidity

Quartz crystal units shall be stored in the 85+2°C atmosphere with 85% relative
humidity for 1000 hours at operating condition(DL=0.1uW). Other procedures
conform to MIL- STD-202 Method 103.

Operational Life

Quartz crystal units shall be stored in the 125+2°C atmosphere for 1000 hours at
operating condition(DL=0.1pyW). Other procedures conform to MIL-STD-202
Method 108.

5 Resistance to
Solvents

Note: Also aqueous wash chemical - OKEM clean or equivalent. Do not use banned
solvents. Other procedures conform to MIL-STD-202 Method 215.

Mechanical Shock

Quartz crystal units shall be accelerated at 981m/s? by 6ms pulse duration. This
shock shall be applied in each 3 perpendicular axes. Other procedures conform to
MIL-STD-202 Method 213 Condition C.

Vibration

Quartz crystal units shall be vibrated with the sweeping frequency from 10Hz to
2000Hz and return to 10Hz in 20 minutes, with 1.5mm amplitude or accelerated
at 49m/s2(5G) is smaller value. This vibration shall be applied for 4 hours in each
3 perpendicular axes. Other procedures conform to MIL-STD-202 Method 204.

Resistance to
Soldering heat

Reflow soldering method

Temperature profile

260 |

200

1507

Soldering temperature

Pre heat Main heat

Peak temperature: 260°C for within 30 seconds.

Main heat temperature: 217°C or higher for within 60 to 150 seconds.
Pre-heating temperature: 150 to 200°C for within 60 to 120 seconds.

Quartz crystal units which is put on PCB shall be through reflow soldering furnace
twice with the condition shown above. Other procedures conform to J-STD-020D.

@
—m

Solderability

Terminals coated with flux shall be immersed in the solder bath for 3.5+/-0.5
seconds. Other procedures conform to J-STD-002.

Solder : Sn-3.0Ag-0.5Cu Temperature : 245+/-5C.

Flux: Approximately 25wt% methanol(JIS K 8891) solution of rosin(JIS K 5902).

RIVER ELETEC CORPORATION
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IHH Items %M Conditions #4& Spec.
Board Flex Apply pressure in the direction of the arrow at the 10mmm/ Bending tool
rate of (about) 0.5mm/s until the deformation Board
reaches 2mm, then hold for 60 seconds. \ N Product
10 Other procedures conform to AEC-Q200-005. ‘ \..,.y A-B-D
| !
ii ast2mm | _4s<2mm ||| RSMM
Terminal strength | Apply 17.7N(1.8kgf) static load to the core of quartz Seratch tool [Cross section]
crystal units in the direction of the arrow using a R0.5
scratch tool, then hold for 60 seconds. Other = 7 .
11 procedures conform to AEC-Q200-006. l 8 A-B-D
1l /
N
Product
g  Specifications
A TESHMHIBERUIEEORENE N &
Without mechanical damage such as breaks and satisfy sealing specification.
B B CE : £5ppmIA
Frequency change : Within £5ppm
C B LE : £15ppmBA
Frequency change : Within £15ppm
D EHMBEHTHIEHZELE : £5kQUA
Equivalent series resistance(E.S.R.) change : Within £5kQ
E EMBEFIEHZLE © £10kQLURA
Equivalent series resistance(E.S.R.) change : Within £10kQ
B, EREEEPCIRENE URET D
F After conditioning, quartz crystal units shall be subjected to standard atmospheric conditions for 1 hour,
and measured.
G AERH SER LIzRUEN BN &
Without repetitive leaking bubbles from quartz crystal units.
H 1x10°Pa-m3/s or less
J NERICEUVLVLWEENEBNC &
Without distinct deformation in appearance.
K TP FAHIND &
Marking shall be legible.
L REEPIDIS%U EFHUWWIATZTEONTWLWSZ &
Minimum 95% of immersed terminal shall be covered with new uniform solder.
mEiBREIFE  Test circuit
BIERS : v ND =077 F S/ H250CR FA%ER
(F=RZ UBHRL ~NILIF0.1pW &5 B)
Measurement equipmemt : Network Analyzer 250C or it's compatible.
(However, the measurement drive level shall be 0.1 pW.)
1.0 1.5 1.0

SREREAMR  Test board
ME : HSRAMEMIRFIAE(FR-4EZ(SHEHR)

#RE : 1.6mm
$ASEE S 35um

1.8

Material : Glass fabric base epoxy resin.(FR-4 or equivalent)
Thickness of board : 1.6mm

Cupper foil thickness : 35um

i
i
i
|
i
I
|

> RFER(Unit : mm)
Land dimensions
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TFX-02S %7 Marking Page

m&E  Product
HROFRA(C(PRDIEEHZFRRI Do
Marking on the product.

@ DINEIRE(A : 32.768kHz)
Nominal frequency(A : 32.768kHz)
@ aEs=Els(TiEsR) #1 AO9d9 000 #2
Abbreviated | oad capacitance(Refer to following) s 4 a R
BfEaE T A
Load capacitance 12.5pF | 9.0pF | 7.0pF Others
)
Abbreviated A B c z
Q@ HEEHES: A
Abbreviated manufacture's name : A

@ Oy h&ES . FAE(TEER)

Lot No. : Year Month Day(Refer to following)
F : EEREL
Year : Last digit of year

g | Jan.|Feb.| Mar.| Apr.| May.| Jun.| Jul.|Aug.| Sep.| Oct.| Nov.| Dec.
Month 1 [ 2 | 3| 4|5 |6 |7 |8|9|X]|Y]|Z

1st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th| 11th|12th| 13th|14th|15th|16th|17th|18th
= 1 2 3 4 5 6 7 8 9 A B C D E F G H J

Day |19th| 20th| 21st|22nd| 23rd| 24th| 25th| 26th| 27th| 28th| 29th| 30th| 31st| y |4 ope<
K| LI{M[N|[P|lQ|R|SsS|T|uUu|[V]|]W]|X Except "I", "O"

m—)lL, @34 Reel, Packing box
SNIVICIERDIEEZERRYT Do
Marking on the label.
@ SHERES Parts No. @ B4 Type @ A¥HEKEL Nominal frequency @ Ow h&ES Lot No.
® #E2 Quantity ® /{—1—FRK Barcode @ ¥t&EHE 11— R Code name QRI—R QR code
®© LF : Lead free @ ROHS3¥i&: ROHS-COMPLIANCE

SANJL(C-3) Label(C-3) BEFESNL  Label of box
O Parts No. CRYSTAL UNITS
® Quantity @< ROHS-COMPLIANCE > CODE NO. @ Parts No.
@ Lot No. MODEL @ Type @ LF
FREQUENCY | ® Nominal frequency
LOT NO. @ Lot No.
® Barcode Q'TY ® Quantity
@c
ode name
CRYSTAL UNITS @ Type ®LF QR code g
® Nominal frequency @ Code name QR code @< ROHS-COMPLIANCE >
A1VER EIAJ C-3 MADE IN CHINA AIVER MADE IN CHINA

@ Owv hESOIER Lot No. Explanation
(6] (9]

— Ff® Reserve
TEEEHES(01~990w b : 01~99, 100~1090w b : AO~A9,

110~1190w b : BO~BILE. C, D---7ILIT 7w NIE)
Process control number(01~99 lot : 01~99, 100~109 lot : AO~A9,
110~119 lot : BO~B9 After this, C,D- - -,in alphabetical order.)

KIEH(1~12A : 01~12) Mounth(Jan. to Dec. : 01 to 12)
FUEF(TABEFRE) Year(Last one digit of AD number)
KIEMES  Factory number

RIVER ELETEC CORPORATION



TFX-02S %7 Marking
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mRDIIFIE Position

SARJL(C-3)
Label(C-3)

DEFE aEESINIL
Packing box Label of box

RIVER ELETEC CORPORATION



TFX-02S @% - >—E>% Packing - Taping Page 9
m>—E>4J Taping W45 Packing box
Unit : mm
$1.5+0.1/-0 4.0+0.1 | | 2.0£0.05 E 1.0%0.1
W \ ~ L =i
. = 3U—)LLTF
@ _\\ @__N@_@__@__@___@___@_\\_i, g Materi_al : Cardboard
S ':r_ | | | | | | | 3 Quantity : 3 reels max.
d = -
R ERRRER]
- \ [ N R S L
o
H
= Unit : mm
4.0£0.1 $1.0+0.2/-0
L W H
o= P T 188 | 185 [ 70
>oT—TF =] Outer dimensions | (185) | (190) | (23)
Seal tape o H A~ 185 | 183 63
(W9.3xT0.050mm) 165 to 180 ! . )
A v °, A Inner dimensions | (180) | (180) | (20)
( )NDEEN 1Y —)LRBERTETT.
sET—T Parenthesised numbers indicate the
Carrier tape dimensions of one reel packing box.
mUJ—JL Reel m>—E>JA% Taping
Unit : mm
18.4 max.
=g BRFEDD st U—45EB
235} Empty section Containing section Empty section Leader part a5
End | T Start
160mm and over
$13+0.2 | (40pitch and over) (zlé)(got%g&i)cmhss)
o
i ~ IR 400 to 560mm
D % Q % Running direction
& RO.5 b

$2140.8

(2.0)

$178+2.0

12.4+2.0/0

ME  BEMHRUIFL>
#E : 3000 T/YU—IL
Material : Conductive Polystyrene
Quantity : 3000 pieces max./Reel

5lHUrE
R

Qrﬂit:i rection

===
Seal tape

KD

Carrier tape Sprocket holes

=)L —TME(FEHLE) : sSRUTFL >F L ITHL— NPET)+RUIFL > REE(PE)

EET—TIME  §BHRURFL>

ST FEONRESEVEZD, BFET—THBEHELIED L TRV E

ReefEFr# - OfEFR/U—J)L

> —)L7—T5I5RDMEE : 10NME
EDROREL W FOFFREFIOE Y FTE0.1mmUAA
S —)LT—TRBEE : 0.2~0.7NMAGRE : 300mm/73
Ry hEPEC U, BEICTCERNNESDT L.
&l

RN —ILFT—TF (B LRN &,

AE : 165~180°)

Material of the seal tape(Anti-static) : Polyethylene terephthalate(PET)+Polyethylene resin(PE)

Material of the carrier tape : Conductive Polystyrene

The seal tape shall not cover the sprocket holes, and not protrude from the carrier tape.

Empty component pockets : O/reel
Tensile strength of the seal tape : 10N and over.

Tolerance of the cumulative pitch of sprocket hole : within £0.1mm(10 pitches)
Peeling force of the seal tape : 0.2 to 0.7N(velocity : 300mm/min, angle : 165 to 180°)
When the pocket is moved upside down, quartz crystal units shall be fallen naturally.

Quartz crystal units shall not be clung to the seal tape.

RIVER ELETEC CORPORATION
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mEAEDFE  Precautions for use

D D0 (FARMIFEZ2EMANTEERT V. (IO (FAZRME)
SBEZE150CEHX DHEHNAAER (ZEITTT V. ARREHERTEEALTEDFRA. X—F2ITDBERZ
HOFRA. ERBEARVTUMNEREZZOBERESEETTTIO,

Please use reflow soldering method within twice(Do not perform flow soldering).

Please avoid sudden exposure to temperature over 150°C. This product doesn't use the moisture-proof package.
There is no necessity of the baking.

Please avoid ultrasonic cleaning with the unit and unit mounted on the printed circuit board.

mREHIBR Storage period
JBES5~35C, iEE45~85%, T/E86~106kPaTCESIHLEEIHEE LIBE1ERM.

When being kept within temperature 5 to 35°C, 45 to 85% of the humidity, atmospheric pressure
86 to 106kPa without direct sunlight : 1 year.

m{E5ES5E Priority language
AAEZBESELVZLET.
Priority language is Japanese.

mEEFESEE Important Notice

HKEEPmIE. EaCBDDARMITTEHDFERA. EaCENDDIARCEHEDRNTTSV. FlELTE ERD
ErEPD . £ COEFRARLE,

This crystal component is not designed for any life-threatening usage or applications. Do not use this product for
any life-threatening applications. Examples of life-threatening applications include main functions of medical
devices and all kinds of military applications.

mROHSX& RoHS-compliant

FOMNESFRITDIBEEMEMEAHIR(RoHS: Restriction on Hazardous Substances)iE51 (CxG L TLET,

This products is in compliance with the RoHS(Restriction of the use of certain Hazardous Substances in electrical
and electronic equipment) directive.

mAEC-Q200:@E&™ Conformity to AEC-Q200
ABF(E. AEC-Q200(CEHLL TULET,
This product is designed and manufactured with reference to AEC-Q200.
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