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ENGINEERING SPECIFICATIONS

R

Ordered by MICROELECTEK CO.,LTD.
e RARREUKRIREN T
Product Surface mount type crystal unit
BEMERES

Part No.

HmES

RIVER Code TFX-02S-32.768K132225
itk

Type TFX-02S

LAVERE 32.768KkHz

Nominal frequency

O st EIRIELET.
We submit a new engineering specification.

2 HAHORETEOESIC KD BRI < AFEEE I SN < BFBELLELET,
i, MMDOMARICE L TIFED DI VER 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 BEHOBLECLIDEENZLET.
It is changed by your request.

ZHRENH
Approval signature

ZORENZIREND L 1EMENREAI T &0,
Please return one copy with your signature.

X AMARE (CAT2EMVEDEEIEEFIBETHEOWZLET.
Inquiry regarding this specification, please contact Taiwan.

SENERERAT
TAWAN RIVER CO, LTD.

E%484%F Person in charge of sales

hERESEATtHARENELK 11 28%514553F HE B# Masanori Wakao
3F, No. 14, Lane 128, Secl, Jung Shing Rd, Wu Gu District,
New Taipei City, Taiwan R.0.C KAliEE#E Person responsible for Engineering

TEL (886)2-8988-2811 / FAX (886)2-2983-4785
/NE  7RtE Shigeki Obi

HREEM HEREBAEXAEHE4T H40%FE 145 T160-0023 I i i i
Tokyo 4-40-14 Nishi-Shinjuku Shinjuku-Ku Tokyo 160-0023, Japan i =& Person in charge of Engineering
TEL (03)3377-5444 / FAX (03)3374-2865 =H = Minoru Mochizuki




ZHEERE Revision history
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B EICHRHAARE EDEREE  The difference compared with previous engineering specification.

No.

BHH Date

Page

I5H Items

ZERNZA Contents

ZEIEH Reason

1

Feb 2, 2023

AR
New appliance
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SUBEEE Electrical characteristics

Page 2

miZHEYRAE  Standard conditions
BCIEENRVIRD., BIEFREEL15~35C, BE45~75%, T/E86~106kPalc TITD. BL. HECEEZELIBSE
AE25+1°C, EBE48~52%, <UE86~106kPalcTITD,
Unless otherwise specified, the standard range of atmospheric conditions for measurements and tests are as follows.
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

m ERS IUEREVIEEE

Ratings and electrical characteristics

Spec. No. 132225-T001

BR Items #&  Specifications Unit | f®%Z Notes
Min ‘ Nom ‘ Max
B
1 Type TFX-02S - -
N IR
2 Operating frequency 32.768 kHz )
IRENRE
3 | Overtone ordr Fundamental ) .
EMEREEEH ) q )
4 Operating temperature range 40 25 +125 C
R RE
> Storage temperature range -40 25 +125 T )
BRLA~IL
6 | brive level . 0.1 1.0 uw .
BEsE
7| Load capacitance 12.5 pF )
BIREEFBRE ) B q
8 Frequency tolerance 20 +20 ppm at25+£5%C
o | ERBURERE -0.04 | -0.03 | -0.02 | x106/%C?| referred to 25 C
Frequency versus temperature characteristics ' ' '
10 | BsEE +20 | +25 | +30 c |-
Turnover temperature
e N - - 70 kQ t -40 to 85°C
|y | SEEPUEAE i
Equivalent series resistance ) _ 95 KO at 85 to 125C
MHEE
12 1 Shunt capacitance . B 7 pF at 1 MHz
TR
13 | 1nsulation resistance =00 B ) M2 atDC100 £ 15V
mATESF  Measurement condition
BITERR : Rv NDJ—07FSAH250CIERAER

(T2 URMRLNILF0.1pW & T B)

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

mIETEEIR Specified circuit

TR EHET DEWCTERDOZ &
(1) 285kQE
(Q)RLAIL - 1.OpWILT
Oscillation circuit is required following conditions.

(1)Negative resistance : 285kQ min.
(2)Drive level : 1.0pW max.
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TFX-02S 4Mis<1i% - #8mkEB& Dimensions - Components

Page 3

m~13&K Dimensions

| 3.2+0.1
Unit : mm
W
S ETIGE15))
A Weight(Typ.) | 10-6mg
/)

&) @ o
£ a
<) 2
I 1 ————— [—
H © 4
2-(0.1) =
s
< PIERIEREE
) S— —A = Internal connection
~—
)
B L .
o2 N\ ® < Top view >
0.65+0.1 0.65+0.1

miERERm  Components

1&RERGR Components | #4ERUMIE  Materials and Finish
Uw R 5w R#M[Zw & )L(Ni)+ /) \—JL+4f(Cu)+ER> S (Ag-Cu)]
Lid Clad Metals[Nichel(Ni)+Kovar+Copper(Cu)+Silver solder(Ag-Cu)]
-2 TS=wO(AR03 90%U L) IR
Case Ceramic(Al203 90% and over) Gray

3 ro EUTFTIU(MO)ATSA X+ TILINDNA Y F+E(Au) A v F
Terminals Molybdenum(Mo) metallize +Nickel(Ni) plating +Gold(Au) plating
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TFX-02S #mrosOEREMRE Mechanical and environmental performances Page 4
HE Items %% Conditions #HE Spec.
I FRE KEDDAMIC, BFIESMmMICABETEL0.5mm Lo 20mm  IEER
Bending test DESTIEL. 30MHHRITT 3. iR / Bending tool

Apply pressure in the direction of the arrow at the Board ?ﬂn‘é . A-B-C
rate of (about) 0.5mm/s until the deformation . N roduc
reaches 5mm, then hold for 30 seconds. | i N
45+2mm | 45£2mm ||| RSMM
E&EE EBERMDERIR(CRO.5D5| > EEEZFER LT, REIDFAMEIC ng  LBFEE)
Shear test 20NDEEEENZ . SHRIHRIES 3. SIonEaR  [Cross section]
Apply 20Nstatic load to the core of quartz crystal / \ 5
units in the direction of the arrow using a R0.5 X A-B-C
scratch tool, then hold for 5 seconds. II l i o
\/
;T'g?:luct
EN NS KENDFAMEICRO.SONEEZERL T, FRICIONDFREGE HE MERR
Core body T10WEHRIFT 3. Force  Pushing tool
strength Apply 10N static load to the quartz crystal units l %/ ‘ff‘juct
center in the direction of the arrow using a R0.5 2. —] | A-B-C
. w
pushing tool, then hold for 10 seconds. L 0.6L]
L=W L
MR 5| DEIG10~55~10Hz/73, £fRIEL1.5mm, X-Y-ZAmICEZ25EDHERZ T D,
Vibration T DANIIS C 60068-2-6(CHEHLT B,
Frequency sweep method shall be applied as follows. Quartz crystal units shall be A-B-C
vibrated with the sweeping frequency from 10Hz to 55Hz and return to 10Hz in 1
minute, with 1.5mm amplitude. This vibration shall be applied for 2 hours in each
3 perpendicular axes. Other procedures conform to JIS C 60068-2-6.
MH&EZE IRE : 9810m/s?, fEFREERT : 1ms, X-Y-ZAMICEZ3EENNNY .
Shock T DAIIS C 60068-2-27(CEHLT B,
Quartz crystal units shall be accelerated at 9810m/s2 by 1ms pulse duration. A-B-C
This shock shall be applied 3 times in each 3 perpendicular axes.
Other procedures conform to JIS C 60068-2-27.
[ESES SRE-40+£3°CHROIERME(C 1000 REIME T D, TDAMIIS C 60068-2-1(CEEHLT B,
Cold Quartz crystal units shall be stored in the -40+3°C atmosphere for 1000 hours. B-C-E
Other procedures conform to JIS C 60068-2-1.
&% SEE 100+ 2°CHOIERE(C1000FRHINET D, TDAMIIS C 60068-2-2(CHEHLT B,
Dry heat Quartz crystal units shall be stored in the 100+2°C atmosphere for 100 hours. B-C-E
Other procedures conform to JIS C 60068-2-2.
(RS SRE40+2°C, JEE90~95% R DIERIEIC 10008 HINET B,
Damp heat TDARILIS C 60068-2-3(CHEHLT B, B-C-E
Quartz crystal units shall be stored in the 40+£2°C atmosphere with 90 to 95%
relative humidity for 1000 hours. Other procedures conform to JIS C 60068-2-3.
mEYOIL TRISRUZREY A O)LZ&ERR100ETD, €DARIIS C 0025(CEHLT S,
Change of Quartz crystal units shall be subjected successively 100 cycles of temperature
temperature change shown below. Other procedures conform to JIS C 0025.
JBE Temperature MEKRFE  Duration
o 309
-40+
1| -40£3C 30 minutes B-C-E
5 il 30R2UA
Normal temperature Within 30 seconds
o 309
+
3| 100x2% 30 minutes
4 il 302U
Normal temperature Within 30 seconds
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TFX-02S #mrosOEREMRE Mechanical and environmental performances Page 5
HE Items %% Conditions #HE Spec.
HE (S22 90 CULDHZDHRICSHHRET B.

Sealing Quartz crystal units shall be soaked in 90°C or higher temperature hot water for 5 F

10 minutes.

BENMERIRLEER(NUDAY—IF 1« FTO5)[CTHRET B,
Quartz crystal units shall be tested by Mass spectrometric leakage detector to G
measure the leakage rate of helium gas.

11| EEZEAL JRESS5E3 CHDERIEIC720+ 1285 (30EM)MET B. B-C-E
Aging Quartz crystal units shall be stored in the 85+3°C atmosphere for 720+12 hours.
(AT TS OREME., BRIIATCREICIHTEZ3.5+0. 5 IRET 5.

Solder-ability Terminals coated with flux shall be immersed in the solder bath for 3.5+0.5
seconds.
BHE Items %M Conditions
[FATZ . _
" 1 Solder Sn-3.0Ag-0.5Cu «
O=>(JIS K 5902)DA45 _J —)L(JIS K
5| FIVIR 8891)BR CEE(FHI25%(E=£Lt)
Flux Approximately 25wt% methanol(JIS K
8891 )solution of rosin(JIS K 5902).
FATTRE o
+
3 Solder temperature 245%5C
(AT RS UZJO-VILFUODEES
Resistance to Reflow soldering method
soldering heat BETOI7IL
Temperature profile
(FATERF
° Soldering
5 260 -
g BR(EREARKE)
2 220 — 4 ‘ Slow cooling(Stored
85 . 60£10s at room temperature)
!,% 2 Pre-heating
‘SE 160 —| B-D
#3 E-H
13
90+10s Within 5s
E—2RE : 260£5°C, SEUA/ANMBERE : 220°CU L, 60+10%
BINNZVEE : 160+£10°C, 90+£10%
BERCRFEHBE T LEISRIFG T IOFIC2EET,
Peak temperature : 260+5°C for within 5 seconds. Soldering temperature : 220°C
or higher for 60+£10 seconds. Pre-heating temperature : 160+£10°C for 90+10
seconds. Quartz crystal units which is put on PCB shall be through reflow soldering
furnace twice with the condition shown above.
Ry hIT7—DiHE
Hot Air method B-C
J X)Lz 10mmBEL. 300£5°C, T7RELI0L/SY, 7+£0.5MME{F1F3, E-H
Apply hot air for 7+£0.5seconds, distance 10mm, 300+5°C, flow 10L/minutes
[l BEAE
Resistance Soak cleaning _ A-B-C
14| to solvents PFERIECVTOEILTILI—ILEERL. BRICTOMMSELEEITD. H -

Quartz crystal units shall be soaked in isopropyl alcohol at normal temperature
for 90 seconds.
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TFX-02S #mrosOEREMRE Mechanical and environmental performances Page

#HE  Specifications

R EHMIRERUREEORENMENC &

A Without mechanical damage such as breaks and satisfy sealing specification.
B EREZE{CE : £5ppmIA
Frequency change : Within £5ppm
c EHMEHIERFIZLE : £5kQUA
Equivalent series resistance(E.S.R.) change : Within £5kQ
D EMBEFIEHZLE © £10kQLURN
Equivalent series resistance(E.S.R.) change : Within £10kQ
HERE, FEEET(CIREME URIET D
E After conditioning, quartz crystal units shall be subjected to standard atmospheric conditions for 1 hour,
and measured.
F AEHSERE L IEREN BN &
Without repetitive leaking bubbles from quartz crystal units.
G 1x10°Pa-m3/s or less
H NERICEUVVLEENEBNC &
Without distinct deformation in appearance.
j TN FGHEIND &
Marking shall be legible.
K REDDISYUUEF UWFALTEON TS &

Minimum 95% of immersed terminal shall be covered with new uniform solder.

mAESM Measurement condition
BIESS . *v ND—0U7F S 250CIHRAER

(T2 URRL-~IUE0. 1pW &9 D)

Measurement equipmemt : Network Analyzer 250C or it's compatible.or it's compatible.

mitBREAR  Test board

WM& : HSRMEMIRFAHBE(FR-4FE /2 (IBHGR)

#RE : 0.8mm

EEE : 18um

Material : Glass fabric base epoxy resin.(FR-4 or equivalent)
Thickness of board : 0.8mm

Cupper foil thickness : 18um

(However, the measurement drive level shall be 0.1 pW.)

1.0 1.5 1.0

1.8

|
|
T
|
|
|
|
|
|
|
|
|
i
|

S > RIFAR(Unit : mm)
Land dimensions

AIVER

RIVER ELETEC CORPORATION




TFX-02S %= Marking Page

m &5 Product
HRORA CIIRDEBZRRT D,
Marking on the product.

@ DFNEIREI(A : 32.768kHz)
Nominal frequency(A : 32.768kHz)

@ BEaERS(TREsR) A OA00O0
Abbreviated | oad capacitance(Refer to following) s 4 a .
=VEIEa == oAt
Load capacitance 12.5pF | 9.0pF | 7.0pF Others
[ 206 @

o A B C Z

Abbreviated

Q HEHEES . 4
Abbreviated manufacture's name :

@ Ov +&ES . FAH(T&ER)

Lot No. : Year Month Day(Refer to following)

F : BBRELNT
Year : Last digit of year

A8 |Jan.|Feb.|Mar.| Apr.|May.| Jun.| Jul.|Aug.| Sep.| Oct.| Nov.| Dec.
Monthf 1 | 2 | 3 |4 |56 |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 ]
Day |19th|20th| 21st|22nd|23rd| 24th| 25th| 26th| 27th| 28th| 29th| 30th| 31st % 10 <

K L M N P Q R S T u V| W | X Except "I", "O"

mUJ—)L, B%&5 Reel, Packing box
SRIVICIFRDIEEZER LRI D,
Marking on the label.
© BHEmES Parts No. @ Ef Type @ N#EKEZX Nominal frequency @ Ow &S Lot No.
® #&E Quantity ® /\—O—K Barcode @ ¥#tEIE1—K Code name ® QRI—K QR code
© LF : Lead free @ ROHSx#it: ROHS-COMPLIANCE

SA~JL(C-3) Label(C-3) BEFESN)L  Label of box
O Parts No. CRYSTAL UNITS
© Quantity @< ROHS-COMPLIANCE > CODENO. | @ 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 )
® Nominal frequency @ Code name QR code ®< ROHS-COMPLIANCE >
A1 VER & c3maDE IN CHNA AIVER _ MADE IN CHINA

@ Ov hESDMERK Lot No. Explanation
(6] (9]

 —— F{@E Reserve
TEEEHES(01~990w b : 01~99, 100~1090w b : AO~A9,

110~11900w b : BO~BIBE. C, D---FILT7Rw KIE)
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.)

#iEH(1~128 : 01~12) Mounth(Jan. to Dec. : 01 to 12)
BUEF(FBERE) Year(Last one digit of AD number)
BIEFRES  Factory number
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TFX-02S %= Marking

Page 8

miEDHFALE Position

SANJL(C-3)
Label(C-3)

e

20 BERESNIL
Packing box Label of box
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TFX-02S @% - 7—E>% Packing - Taping Page 9

m>—E>% Taping m3EFE  Packing box
Unit : mm
$1.5+0.1/-0 4.0%0.1_, | [2.0%0.05 3 1.0£0.1
n
~ ME R
=2 3U—ILUAT
T g Yo-b-o-0-olo-o) . Material : Cardboard
= ; b Quantity : 3 reels max.
&l = pe
— L g L
o
H
3 Unit : mm
4.0£0.1 $1.0+0.2/-0
L w H
- _ By ST 188 | 185 70
é/e;tbanQjK 3 Outer dimensions | (185) | (190) | (23)
(W9.3xT0.050mm) 165 to 180° e Py 185 | 183 | 63
Ay °y Inner dimensions |(180) | (180) | (20)
(ADEIEN 1Y —)LABRFETETT .
wET—T Parenthesised numbers indicate the
Carrier tape dimensions of one reel packing box.
mU—)L Reel m>—E>JA% Taping
Unit : mm
18.4 max.
=8B HREED Z=EB U—45Ep
[235) Empty section Containing section Empty section Leader part a8
End | T T Start
160mm and over 100 to 200mm
$13+0.2 | (40pitch and over) (25 to 50pitches)
z S LAE 400 to 560mm
l’ =]
D ‘."’ Q é Running direction
ﬁ _
RO.5 <

$21+0.8

5l U7smE

@nin}j‘i rection

(2.0)

$178+2.0 12.4+2.0/0

T
ME  GBMRUIFL>
#&E : 3000fAUF/VU—IL

Material : Conductive Polystyrene

Seal tape
Quantity : 3000 pieces max./Reel

s — XD
ffrija;r tg;e Sprocket holes

S —I)ILT—TIHMEB(EERLLEUR) : RUTFL>FLIFL— MNPET)+RUIFL > %408 (PE)
FET—TME . EEHRURFL>

S T=FEBEDNERSVED, BEST—THSEHBLEDLTLVRNS &

& GeEFRER : Of&FR/Y—IL

S—IL7—TBI3R0D®EE : 10N L

EDNROREE Y FOHFAREFI0E Y FTE0.1mmBlA

> —)LT—TRIBHRERE 1 0.2~0.7NBIAGRE : 300mm/4y B : 165~180°)

Row hEHEE(CUERE. BECTREMNESDC S,

HEHS—IILT—F(TABLRNT &,

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 : 0/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.
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Z DAt Others Page 10

mEHALFDOFEE  Precautions for use

U D 0—FARNFEZEEMANTHEERT 0. (T0O—(FATZRME)

REZ150CEBR DHEMNAMER ST TT V. ARREHERBZFEBLTEDEBA. R—F2IDRER
HHFEEA.

BIREAROT Y > MEREEROBERER BT TT S0,

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.

m{FEHIPR Storage period

JRES5~35C, EE45~85%, T/E86~106kPaTHEETHtZEIHRE LIS 1M,
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.

mB5EE5E  Priority language
BAREEEESEELVNVZLET,
Priority language is Japanese.

mEETFESEIE Important Notice

HKEE@E. EHRICEADIARMITTRESDFERA. EMICEADDIARIC(HEDIRNT TSV, flELTE. EH&HD
EROEHED. £ COESHRRL,

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 automotive
or medical devices and all kinds of military applications.

mROHSH/&:  RoHS-compliant

BRMESFRITO IBEYE[EAFIBR(RoOHS: Restriction on Hazardous Substances)ig 1 ICHIELTLET,
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&ME  Conformity to AEC-Q200

AR AEC-Q200(CHERL TLET,
This product is designed and manufactured with reference to AEC-Q200.
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