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ENGINEERING SPECIFICATIONS

IR
Ordered by MICROELECTEK CO.,LTD.
S REXRFRKRIREF
Product Surface mount type crystal unit
HHEMRES
Part No.
HURES
RIVER Code TFX-02S-32.768KJ21058
1
% & TFX-02S
ype
NFRES
ks 32.768kHz

Nominal frequency

(D #mmA L BEIRILET,

We submit a new engineering specification.

LHDOHETREDOEMEICEYRMDMMAHREREEH AT EIN<BSEVOBLES,
it OEFRICEALTEEDYSEVFER 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).

BHOBRICKYEEHLET,
It is changed by your request.

2

ZHREN{R

Approval signature

SZEAENZEIREN D L 1ERELRA TS,
Please return one copy with your signature.

X AEHREICETIEMEVELERIFIEEFEETEBELELET,

Inquiry regarding this specification, please contacTaiwan.

BENERMDERAT
TAIWAN RIVER CO, LTD.

EX#ENE SH R

In charge Yasuhiro TAKADA
PEREAZEFILHRRE S ER1EE128%5125%3F
3F, No. 14, Lane 128, Sec1l, Jung Shing Rd, Wu Gu District, New Taipei City, Taiwan R.O.C ;ﬁ{,ﬁﬁ{%% ;LE IEEE

TEL (886)2-8988-2811 / FAX (886)2-2983-4785

RIEEM
Tokyo

TEL (03)3377-5444 | FAX (03)3374-2865

Approved by Masahide MARUMO
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WATEREMALHRELOZEER The difference compared with previous engineering specification.
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New appliance
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4 HE Electrical characteristics

Page 2

WiZ#IKEE Standard conditions

HZHEEALLRY . BIFE XBE15~35°C, [ZE45~75%, R[IE86~106kPal=TIT5, {EL. #IFICREZEL-EA(E
SBEE25+1°C, JRE48~52%, KE86~106kPal=T1TI,

BN {ERE SR -40~+85°C
RiFEESRH:-40~+85°C

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

Operating temperaturerange: -40 to +85°C
Storage temperature range-40 to +85°C

BERBLIUESMMEE Ratings and electrical characteristics

ER ltems ##& Specifications
/\ =] 3]
1 | AHERS 32.768000kHz
Nominal frequency
1]
2 25 TFX-02S
Type
5 | EERH 1%
Overtone order Fundamental
EHAE
4 Load capacitance 12.5pF
5 | BRLAL 0.1%0.014W
Drive level
6 | BFBIRL AL 1LOUW max.
Maximum drive level
7 | BERBREE Within =20ppm(at 25+5°C)
Frequency tolerance
8 ARSRESHT (-0.03%0.01) x 10°¢/°C2
Temperature characteristics Turnover temperature 25C +=5°C
R
9 %ﬁﬁgﬂ*&h . . 70kQ or less
Equivalent series resistance
WHEE
10 Shunt capacitance 7.0pF or less(at 1MHz)
11 R DC100+15VIZT500MQ Ll
Insulation resistance 500MQ min. at DC100+15V

WBIFEEH Measurement condition

FYRT—=9F7F54H250C, FRLNIL0.IUWDEHTHIET 5.

Measurements are carried out with Network analyzer 250C on 04 W drive level.

WiEEM@EE Specified circuit

TREHZHRESHEEICTEADIE

(HEMER: 210kQ U £
QRERLARIL:0.5u WELTF

Oscillation circuit is required following conditions.

(1)Negative resistance 210k min.

(2)Drive levet 0.5 ¢ W max.
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TFX-02S #sMig~ti&-#BER& Dimensions-Components Page 3

B~ Dimensions

| 3.2+0.1
Unit: mm
\
= BE(REE)
o ERRIE
A Weighy(Typ.) | 10-6mg
—
/]
@ @ %
£ =
\‘ 2 s
i 1 P — —
H © 0
2-(0.1) =
s
<+ RER L
) — — A Internal connection

1.3+0.1

0 O Ged

< i >
C02 N\ 3 Top view

0.65%0.1 0.65%0.1

WMiEMRERMA Components

#RER S Components MERUVIIE Materias and Finish

)k 95 9R# [= 4 JL(Ni)+3/3—)L+8f(Cu)+E#R A5 (Ag-Cu)]

Lid Clad Metals[Nichel(Ni)+Kovar€opper(Cu)+Silver solder(Ag-Cu)]
) 7= 5399 (Al203 90% L L) IRE

Case Ceramic(Al203 90% and over) Gray

i F EYTTUMO)ARTAX+=07 JL(ND) AV +E (Au) Ay F

Terminals Molybdenum(Mo) metallize Nickel(Ni) plating +Gold(Au) plating

RIVER ELETEC CORPORATION



TFX-02S #HaM R UIREEMEE Mechanical and environmental performances  Page 4
HE Items &% Conditions #R1%& Spec.
I F R KENOARIZ, HIFIESMmMIZAE5ETEM$50.5mmD Lom 20mm AR
Bending test FEETHEL. 30 RERET 5, AR / Bending tool
1 Apply pressure in the drection of the arrow at the rate Board o fgﬂnfé , AB-C
of (about) 0.5mm/s untilthe deformation reaches 5mm, ropue
then hold for 30 seconds. ‘ T BN
45+2mm . 45+2mm [l| RSmm
EE BROFRKICROSDE>NEARZHEALT, KENOHMEIZ g WEE)
Shear test 20N(2.04kgf) DEFH EEMZ  SHRIRET 5. Somem  [Cross section
Apply 20N(2.04kgf) static loadto the core of quartz crystal / \
2 units in the direction of the arow using a R0.5 scratch tool, ké% AB-C
then hold far 5 seconds. II l # o
¥
B
Product
RIREE KENOARIZROSDME#EZEHEAL T, 1 3RIZ10N(1.02kgf) D E MERR
Core body strength | B ETLOMHERET 5. Force ~ Pushing tool
. . RO 5] 15
3 Apply 1_0N(1.0_2kgf) static loadto the quartz crystal units l mn f‘rg‘ém A-B-C
center in the direction of he arrow using a R0.5 pushing /W — -
tool, then hotl for 10 seconds. L 0.6L
L2w L
iR iE #5IDEIE10~55~10Hz/%, £RIE1.5mm, X-Y-ZARIZE 2B OREET 5,
Vibration ZDhJIS C 60068-2-61-##T B,

4 Frequency sweep method shall be apfied as follows. Quartz crystal units shall be A-B-C
vibrated with the sweeping frequency fsm 10Hz to 55Hz and return to 10Hz in 1 minute,
with 1.5mm amplitude. This vibraion shall be applied for 2 hours in each

3 perpendicular axes. Other procedres conform to JIS C 60068-2-6.

[EEE 3 ANEFE : 9810m/s%(1000G), fEFEER : 1ms, X-Y-ZA RIZ&3EENMNT %,
Shock ZDHhJIS C 60068-2-27 24T 5,

5 Quartz crystal units shallbe accelerated at 9810m/s2 by 1ms pulse duration. A-B-C
This shock shall be applied 3times in each 3 perpendicular axes.
Other procedures conform b JIS C 60068-2-27.

Normal temperature

Within 30 seconds

[GE-3<3 RE-40£3°CHDIERMEIZ1000FFHIRET 5. TDALIIS C 60068-2-1IZ#HT 5,
6 | Cold Quartz crystal units shallbe stored in the -40=+3°C atmospherefor 1000 hours. B-C-E
Other procedures conform to JIS C 60068-2-1.
i EviE RE100+:2°CHOERIEICI00FHIRE S 5. T D IS C 60068-2-21#HLY 5,
7 | Dry heat Quartz crystal units shal be stored in the 100+2°C atmospherefor 100 hours. B-C-E
Other procedures conformto JIS C 60068-2-2.
[t Ak JRE40£2°C, [ E90~95% DRI 10008 MET 5,
g | Damp heat ZDO1JIS C 60068-2-3(ZHEHLT B, BC-E
Quiartz crystal units shal be stored in the 40£2°C atmosphere with 90 to 95% relative
humidity for 1000 hours. Other procedues conform to JIS C 60068-2-3.
BEYIIL TRISRUBEY MY Z2ELL00ETS, ZTDHIIS C 0025(2##T 5,
Change of Quartz crystal units shall be subjected siccessively 100 cycles of temperature change
temperature shown below. Other procedues conform to JIS C 0025.
J2FE Temperature ERRE Duration
AN
1 |-40%3%C 307
9 30 minutes
o | BB 307 LUK B-C-E
Normal temperature Within 30 seconds
AN
3| 100%2°C 307
30 minutes
4 iR 307 LAA
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TFX-02S #Ma R IREMRE Mechanical and environmental performances
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IBER Items

%4 Conditions

#R#& Spec.

10

[EMH
Sealing

0 CU LD ZDHIZEHIRET 5.
Quartz crystal units shall be soaked in 96C or higher temperature hot water for 5 minutes.

F

HEMHURNRERANIIL)—ITATIRITRET %,
Quartz crystal units shall be tested by Mass spectrometric leakage detector to measure the
leakage rate of helium gas.

11

BERZE
Aging

JBESS+3°CrhMIER 12720+ 1285 (0B M) KE S 5.
Quartz crystal units shall be stored in the 8+3°C atmospherefor 720£12 hours.

B-C-E

12

[FATERITHE
Solder-ability

TS5vHREGE., BRITAFEICIHE FE%3.50.50ERET 5.
Terminals coated with flux shall be immersed in the solder bath for 350.5 seconds.

HE Items %4 Conditions

[TAT
Solder

Sn-3.0Ag-0.5Cu

B2 IS K 5902)D A4/—)L(JIS K 8891)
5 | FIVIR BB TREXF25%(EEL)

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

FATERE

5O
Solder temperature 255£5¢C

13

AT B
Resistance to
soldering heat

Doa—YILEY T Di5E
Reflow soldering method BETOI7PAIL

Temperature profile

[FATZHFIF
Soldering
260 —
BRAEBERKE)
Slow cooling(Stored
> atroom temperature)

220 —

FE
Pre-heating

160 —

Soldering temperature

[FATHRE(C)

90+10s

E—%:RE : 260+5°C, 58 LIR/AMBLERE : 220°CLLE, 60107

RTANSVGERE : 160+£10°C, 90+ 10%)

ERICHRFEHETLERICSTRI EHTYIR—FI2EET,

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 unitswhich is put on PCB shall be through reflow soldering furnace

twice with the condition shown above.

Within 5s

m @
I 0o

RYRI7—(BAH FR-802,A-1124B(¢ 2.5 > 25 IL)DIBE
Hot Air (HAKKO FR-802,A-1124B(¢ 2.5)single) method

JXLFEIHELOMmEEL . 300£5°C, T7HiE10L/4Y, 7058 REM+5,
Apply hot air for 7£0.5seconds, distance 10mm, 3005°C, flow 10L/minutes

m @
o

14

[iipe3ikE
Resistance
to solvents

RIERS

Soak cleaning

HERITAVTOELTILI—LEFERL, BRICTOMMZERSEETS,
Quartz crystal units shall be soaked in isopropyl alcohol at normal temperature
for 90 seconds.

A-B-C

15

FETHRER
Free fall

10090 & BICERY =R EE TEE150cm&Y AR EAX-Y-ZA B IZ&2EE T T 5,
Quartz crystal units attached on jig of 100g in weight shall be dropped from height of
150cm onto stone plate. This shock shall be applied 2 times in each 3 perpendicular axes.

A-B-C

AIVER
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TFX-02S ##Wa R UIREMSEE Mechanical and environmental performances — Page

#R#%&  Specifications

A BIRERMHMEERUVIEEORENENCE
Without mechanical damage such as breaks and satisfy sealing specification.

BiE#ZE{\LE : £5ppml RN

B Frequency change: Within ®=5ppm
c | BEEIUERIEIE: £5kQ LK

Equivalent series resistance(E.S.R.) changeWithin 5k
o | BEEIUEREICE: £10kQ LUK

Equivalent series resistance(E.S.R.) changeWithin 10k

ek, BEEEEDICIBMKRELAETS
E After conditioning, quartz crystal units shall be subjected to standard atmospheric conditions for 1 hour,
and measured.

REMSEFRLI-RBNENE

F Without repetitive leaking bubbles from quartz crystal units.
G 1x10°Pa-m%/s or less
H HEIZELVEENENE
Without distinct deformation in appearance.
3 RENFEARNDZE
Marking shall be legibé.
K BB DIBWLLEFHLWNEAEZTEDATINAILE

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

M EREIEE Test circuit

FYNT—=UTFZ54F250C, BRLANIL0.1u WD EHTRIES 5.
Measurements are carried out with Network analyzer 250C on 0.1fEW drive level.

1.0 15 1.0

MiERER Test board

M HSRAEEMIRT D BIEFR-AFITHEL M) -
#R/E:0.8mm -
fAEES:18um i

N 4
i
i
i
i

1.8
PRI P g |

Material: Glass fabric base epoxy resin.(FR-4 or equivalent)
Thickness of board: 0.8mm
Cupper foil thickness: 18 um

|
|
|
|
i
1
\ 1 i
|

S RFER(UNit: mm)
Land dimensions
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TFX-02S %=& Marking Page

WA Product

BROXREICERDEEERRT B,
Marking on the product.

@ AFFE LA 32.768kHz)
Nominal frequency(A:32.768kHz)
Q@ ARRERS(TILER) A OA0O0O

Abbreviated load capacitance(Refer to following)

BRRE ZD 1t

Load capacitance 12.5pF | 9.0pF 7-0pF Others

Bs

Abbreviated

@ HWEEKS: A
Abbreviated manufacture's name: A

@ nybES H£ARA(TESR)

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

& ABERELN
Year : Last digit of year

A B C 4

B |Jan.[Feb.|Mar.| Apr.|May.| Jun.| Jul. | Aug.| Sep.| Oct. | Nov.| Dec.
Month| 1 | 2 | 3|a|5|6|7|8|9|Xx|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
Da

Yy |19th | 20th [ 21st [22nd| 23rd| 24th| 25th | 26th| 27th| 28th| 29th| 30th [ 31st X 1£011EB<
K L M [ N P Q| R S T U vV [wW]| X Except "I, "O"

W')—)L, B%% Reel, Packing box

FNNIZZRDEBERTYT %,
Marking on the label.

D EHMBRES PatsNo. Q EE Type O 2AFEKE Nominal frequency @ Ovk&ES Lot No.
® #E Quantity ® /3—2a—FK Barcode @ ¥#EEI1—F Codename ® QRI—F QR code

SAJL(C-3) Label(C-3) BEFSNIL Label of box
@ Parts No. CRYSTAL UNITS
® Quantity CODE NO. @ Parts No.
@ Lot No. MODEL 2 Type LF
FREQUENCY | @ Nominal frequency
LOT NO. 4) Lot No.
® Barcode QTY B Quantity

@ Code name

CRYSTAL UNITS @ Type LF QR code
® Nominal frequency @ Code name OR code
A1VER EIAJ C-3 MADE IN CHINA A1VER MADE IN CHINA
X LF:Lead free X LF:Lead free

@ OyrBE B O Lot No. Explanation
(4][5][6] [9]

t F1{%E Reserve
IEEEES(01~99Avk:01~99, 100~109Avk: AO~A9,

110~1198vk:BO~BILE. C, D---FILI7RUKE)
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.)

#EA(1~12A:01~12) Mounth(Jan. to Dec.:01 to 12)
B FE (FEKRE) Year(Last one digit of AD number)
HERES  Factory number

AIVER
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TFX-02S %= Marking

Page 8

WEEYHFLE Position

FRIL(C-3)
Label(C-3)

BEH BEFESNIL
Packing box Label of box

AIVER
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TFX-02S @%-7—E>% Packing-Taping Page 9

EBT—E>% Taping BE%EF Packing box
Unit: mm
.
¢1.5+0.1/-0 4.0£0.1 , 2.0+0.05 b
b HE A
- HE:3)—ILUT
N A YN A A sl AN Material : Cardboard
—~ | U U o G/ Ay A .
o Quantity: 3 reels max.
< <
L e nRet
N
R L
1\ +H .
= Unit: mm
40+0.1 ¢1.0+0.2/-0
L w H
S LF—T 8 Sh<t ) ) 188 | 185 70
Sealtape ¥ __ 3 Outer dimensions | (185) | (190) | (23)
(W9.3x T0.050mm) 165 to 180° ® 2R} 185 | 183 63
ey Inner dimensions | (180) | (180) | (20)
OROBIENL)—IVRaERTETT,
gEET—T Parenthesised numbers indicate the
Carrier tape dimensions of one reel packing box.
H')—/L Reel BT—EYJ A% Taping
Unit:mm
18.4 max.
ZEHR B REEEER ZEHR DEs
&1 Empty section Containing section Empty section Leader part thed
End I 1 Start
100 to 200mm
160mm and over (25 to 50pitches)
(40pitch and over)
] = 400 to 560mm
4 SltHLAR
2 Running direction
S,
(2.0)
¢178+2.0 12.4+2.0/0
)

ME - BEBHRIRFLY
& : 3000fE LA TF/Y—IL
Material : Conductive Polystyrene
Quantity : 3000 pieces max./Reel

Seal tape

®ET—7 EYR
Carrier tape Sprocket holes

U= T—THE (HEHLRE): R TFLLTLIFL—MPETD+RY TF L R AE(PE)
EET—IHME BEMRIRFLY

=TT EEYRESSVEY  EEFET—ThBFAELIYLTOENE

R S {ERTEL: Of@RT/)—IL

L—IILT—TBIRYAE 10N E

EYRDBRBEYF DHFEREFI0EYF TE0.1mmELA

D=L T—TRIBERE : 0.2~0.7N LAR(GEREE : 300mm/ 4> A& :165~180° )

Material of the seal tape(Anti-static) : Polyethylene terephthabte(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° )
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%O)ﬁﬂ Others Page 10

B;IEZEIE Remarks
)70—[FARER FEH2EUATEER TS, (FA—[FATZRE)
REZ150°CEMR HREMGREETE T TTIV, AEREHERAZFERALTEYFERAA—F VT OLEFIHYEE A,
Please use reflow soldering methodwithin twice(Do not perform flow soldering).

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

W{R:IH#AR Guarantee period

IBES5~35°C, JBE45~85%, RE86~106kPaTE A HAEEITRELIIHALEM,
When being kept wihin temperature 5 to 35°C, 45 to 85% of the humidity, atmospheiic pressure
86 to 106kPa without drect sunlight: 1 year.

AIVER Draw. No. RSOZA041 (1/1)
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