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ENGINEERING SPECIFICATIONS
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Ordered by

LE
Product

REEEKRBIREF
Surface mount type crystal unit

HEHHEES
Part No.

KBS
RIVER Code

TFX-04-32.768KJ01433

itk
Type

TFX-04

DWEIRE

32.768kHz

Nominal frequency

(D FRmALBREZEIRHLET,

We submit a new engineering specification.
LADOHETEOBEICKYAIMOMEREREHATEINKBENBRLET,
id O ERRICELTIEEDLYS T 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).

BEHOBRICIYEERHLETS,

It is changed by your request.

2

= SR ENAH

Approval signature

SAEENEREN D L1 ERELR A TSN,
Please return one copy with your signature.

BENERBIRAT

¥ AEHFEICEHISBMNEDLEEFEZFEETSBELEBLES,

Inquiry regarding this specification, please contact Taiwan.

TAIWAN RIVER CO, LTD.

hERESZAFIETAREDERR1R1288147533F
3F, No. 14, Lane 128, Sec1, Jung Shing Rd, Wu Gu District, New Taipei City, Taiwan R.0.C Hifi&EEE Person responsible for Engineering
TEL (886)2-8988-2811 / FAX (886)2-2983-4785

EEHLE Person in charge of sales
#E BE#  Masanori Wakao

INE B#  Shigeki Obi

HEEEN  ERSEERAFE4T B40E148 T160-0023 A LE P o eh ¢ Engineeri
Tokyo 4-40-14 Nishi-Shinjuku Shinjuku-Ku Tokyo 160-0023, Japan fiv3E erson in charge ot Engineering
TEL (03)3377-5444 | FAX (03)3374-2865 ¥E B Minoru Mochizuki
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EXHIMERE Electrical characteristics

Page 2

WiE#IREE Standard conditions

Spec. No. J01433-T001

HICHEEAEORY , BIEIXRE15~35°C, [BE45~75%, K[EB6~106kPal=TITI, {BL. ¥IEICEHEEELIHEE
mE25+1°C, [BE48~52%, KE86~106kPalZTIT3,

EERAE#HE:-40~+85°C
{RFRE#IE :-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 temperature range:-40 to +85°C
Storage temperature range:-40 to +85°C

BEBRBIVESMMERE Ratings and electrical characteristics

IEH ltems ##& Specifications
NIRRT E
1 | BEERE 32.768000kHz
Nominal frequency
J]
2 2% TFX-04
Type
5 | EERH 1R
Overtone order Fundamental
BREE
4 Load capacitance 9.0pF
5 | BRL AL 0.10.01 4 W
Drive level
FR S BRL N IL
6 Maximum drive level 0.5uW: max.
7 | ARSURE Within =20ppm(at 25-5°C)
Frequency tolerance
8 BIRERES S (-0.03£0.01) x 10-8/°C?
Temperature characteristics Turnover temperature 25°C+5°C
9 %m'ﬁm&h . . 90k Q or less
Equivalent series resistance
HHEE
10 Shunt capacitance 7.0pF or less(at 1MHz)
1 ERER DC100£15VIZT500MQ Ll E
Insulation resistance 500M Q min. at DC100+15V

WEIE L Measurement condition

AVE—FURTFIAP4204ARITREE SR, FHIRL NIL0.1 y WD EHTRIET 5.

Measurements are carried out with Impedance analyzer 4294A on 0.1 ¢ W drive level or it's compatible.

WMIEEEE Specified circuit

TREHEHRYHEBICTERDOZE

(1B MR 270k Q LU E
Q)RIELRIL:0.5 4 WELT

Oscillation circuit is required following conditions.

(1)Negative resistance: 270k 2 min.

(2)Drive level: 0.5 u W max.
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TFX-04 4\#s~ti%-#8REB& Dimensions-Components

Page 3

B~;%K Dimensions

1.6+0.1
Unit:mm
\V
EB(R%(E)

5 Weight(TYP.) 2.7mg

e EEFEE

” Coplanarity(Back face) 80 i m max.
/4

#1

0.86+0.05

O] ) 3
\ g o
7 =)
o IS3
2-(0.07) -
~
o
s
~ R ER IR R
Internal connection
#2 I:I
< Top view >
C0.2 ©
0.4%+0.05 0.4%+0.05

WERERS Components

#AE S Components MERUVMIE Materials and Finish
@ Jyk IR M[= 94 JL(Ni)y+3/ 38— )L+ = v /7 JL(Cu-Ni)+ER 5 5(Ag-Cu-Sn)]
Lid Clad Metals[Nickel(Ni)+Kovar+Copper-nickel(Cu-Ni)+Silver solder(Ag-Cu-Sn)])
T—2R £33V J(A0:90% L L) BBER
Case Ceramic(Al20390% and over) Black
3 imF BT ZTU(W)ARZA X+= 94 JL(Ni) AV F+E (Au) Ay F
Terminals Tungsten(W) metallize+Nickel(Ni) plating+Gold(Au) plating

RIVER ELETEC CORPORATION



TFX-04 #WAKRUIEEMEE Mechanical and environmental performances Page 4
HEB ltems %1% Conditions #1%& Spec.
% FIRE KENOARIZ. HIFIESMmIZA S ETENH90.5mm®D o 20mm MEBR
Bending test FESTHEL. 30 EERET 5, iR &30 / Bending tool

Apply pressure in the direction of the arrow at the rate B°ard\ o %uz . A-B-D
of (about) 0.5mm/s until the deformation reaches 5mm, L 2 © ucl
then hold for 30 seconds. | 1 BN
45+2mm | 45+2mm R5mm
Eip=gkd EHERDHRKRIZROSDEI>MNEREZFERALT. RO AMIC \ [ E )
Shear test 20N(2.04kgNDEHEZE MR , SHRIRIET 5. g';affwol [Cross section]
Apply 20N(2.04kgf) static load to the core of quartz crystal
units in the direction of the arrow using a R0.5 scratch tool, mm g A-B-D
then hold for 5 seconds. #a
Product
FINRE KEDOAMICRO5DMEEZEERAL T, FRIZ5N(0.51kgf)D E MERE
Core body strength | B ET10#RRIFT 5, Force " Pushing tool
Apply 5N(0.51kgf) static load to the quartz crystal units l Fm m_ Plr;duct
center in the direction of the arrow using a R0.5 pushing / - A-B-D
tool, then hold for 10 seconds. 0.6L
L;w L
i 14 R3IDBIE10~55~10HZ/%, £HRIE1.5mm, X-Y-ZARIZZ285H DRERET 5,
Vibration ZDHhJIS C 60068-2-61-FEWT B,
Frequency sweep method shall be applied as follows. Quartz crystal units shall be A-B-D
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.
ittt HNIRFE : 9810m/s?(1000G), EFABFE: 1ms, X-Y-ZARIZZ3EENNMNT %,
Shock ZDO1thJIS C 60068-2-27(Z#EMT B,
Quartz crystal units shall be accelerated at 9810m/s? by 1ms pulse duration. A-B-D
This shock shall be applied 3 times in each 3 perpendicular axes.
Other procedures conform to JIS C 60068-2-27.
[ BE-40£3°CHDIERIEIZ1000RME S 5. TD1JIS C 60068-2-11=HHLT 5,
Cold Quartz crystal units shall be stored in the -403°C atmosphere for 1000 hours. B-D-F
Other procedures conform to JIS C 60068-2-1.
g8k JRE100:2°CHh DIERFEIZ100FRE I %, TDHEJIS C 60068-2-2(2 KLY 5,
Dry heat Quartz crystal units shall be stored in the 1002°C atmosphere for 100 hours. C-D-F
Other procedures conform to JIS C 60068-2-2.
i 1% mE40£2°C, IBE90~95%F DIERIEIZ 1000 RE T S,
Damp heat FDHJIS C 60068-2-3IZ£HT 5, B-D-F
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.
BEYAIIL TRIRLIZBETC2)LEEK100E1TS, ZDHJIIS C 002512 #H#T 5,
Change of Quartz crystal units shall be subjected successively 100 cycles of temperature change
temperature shown below. Other procedures conform to JIS C 0025.
JBE Temperature TRERFRE Duration
o 309
40+
1|40£3C 30 minutes B-D-E
2 iR 308 LA
Normal temperature Within 30 seconds
o 305
+
100£2°C 30 minutes
iR 308 LA
Normal temperature Within 30 seconds
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TFX-04 #WAKRUIEEMEE Mechanical and environmental performances

Page 5

IEH ltems

%44 Conditions

#R#& Spec.

Sealing
10

#HiE(REM)

90°CLU LD ZDHISAERET Do
Quartz crystal units shall be soaked in 90°C or higher temperature hot water for 5 minutes.

BEMMBRABEBZANIIL)—ITATIRITERET S,
Quartz crystal units shall be tested by Mass spectrometric leakage detector to measure the
leakage rate of helium gas.

BEFEIL

1" Aging

JRESS 3 CHMIERIEIZ720+ 125 (30 E)RET 5.
Quartz crystal units shall be stored in the 85+3°C atmosphere for 720+ 12 hours.

C'D-F

12

[FATAFITHE
Solder-ability

TV RERE., BRILATREICIHFER%3.50.5/MZET 5.
Terminals coated with flux shall be immersed in the solder bath for 3.5+0.5 seconds.

IEH Items

LA
Solder

%4 Conditions

Sn-3.0Ag-0.5Cu

O (JIS K 5902)D A%/—)L(JIS K 8891)
2 TIIDR BIRCTREITHI25%(EE L)

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

FATZRE

+ O,
Solder temperature 245£5%C

13

LA T BRI
Resistance to
soldering heat

=Ry Ve DNZZN0F: 1=
Reflow soldering method BETOTIFAL

Temperature profile

[FATZAFIF

Soldering

260 —
RB(BEBERRE)

. Slow cooling(Stored

> at room temperature)

220 —

FE
Pre-heating
160 —

Soldering temperature

IFATHRE(C)

90£10s ™ Within 55

E—2IERE:260+5°C, 5FLIN/AINEEE : 220°CLL L, 60+ 10F)

AIINEVEE : 160+10°C, 90+ 10F)
ERICHEFEHE TLRISRT EHTYIO—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 units which is put on PCB shall be through reflow soldering furnace

twice with the condition shown above.

nw
<m

RYPI7—(BAE FR-802,A-1124B(02.5)> 25 IL)DiGE

Hot Air (HAKKO FR-802,A-1124B( ¢ 2.5)single) method

JRILHEHHZE10E1mmBEL ., 300+£5°C, T7HE10+0.5L/4, 7+0.58E{+1+5,
Apply hot air for 7+0.5seconds, distance 10+ 1mm, 300+5°C, flow 10+0.5L/minutes

nw
Lo

it At
Resistance
14 | to solvents

RIEES

Soak cleaning

FEREAVTOELTILO—LEFERAL, BRICTIOMHEBERSEEITI,
Quartz crystal units shall be soaked in isopropyl alcohol at normal temperature
for 90 seconds.

A-B-D
J-K

RIVER ELETEC CORPORATION




TFX-04 #WAKRUIEEMEE Mechanical and environmental performances

Page

#R1& Specifications

WIRERHMNBRERUIELORENENL

A Without mechanical damage such as breaks and satisfy sealing specification.
B BiRHEILE: £5ppmLlA
Frequency change: Within =5ppm
c FR#ZELE: =10ppmLLA
Frequency change: Within ==10ppm
D | BMEFHERZEE: £5kQ UM
Equivalent series resistance(E.S.R.) change: Within 5k Q
E EMESIEMEILE: £10kQ LUK

Equivalent series resistance(E.S.R.) change : Within =10k Q

Rk, BEERRICIBMKELAETS
F After conditioning, quartz crystal units shall be subjected to standard atmospheric conditions for 1 hour,
and measured.

RE,MSEFRLI-KANENL

G Without repetitive leaking bubbles from quartz crystal units.
H 1% 10°Pa-m3/s or less
J NEIZELVEENENE
Without distinct deformation in appearance.
K RENFEAINDIE
Marking shall be legible.
L RIEBEEBDDB%LUEFHLWNIAFLTELA TG,

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

WEEREIER Test circuit

AVE—F U RTF T4 4294AR (ERIF & . FHIRL N0 y WD EETRIET 5,
Measurements are carried out with Impedance analyzer 4294A on 0.1 1 W drive level or it's compatible.

0.5 0.6 0.5

WEREREMR Test board

ME ASAMEMIRF OBEFRAF ) | 1 ..
#R/E:0.8mm
tRSEES 18 um

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

1.0

S REEB(Unit:mm)
Land dimensions

RIVER ELETEC CORPORATION




TFX-04 =7 Marking Page
W& Product
HRORAICIEIROEEERTT .
Marking on the product. f N
@ A¥EKS 32.768kHzDIES A
Nominal frequency Code of 32.768kHz: A AAOOO
@ﬂﬁ%ﬂ]ﬁ%—'ﬂ A A A
Abbreviated manufacture's name: A A fa
@ AvrES . £AB(THLSR) D@ B
Lot No.: Year Month Day(Refer to following)
F AEREIH
Year: Last digit of year
A |Jan.|Feb.|Mar.| Apr. |May. Jun.| Jul. | Aug.| Sep.| Oct. | Nov.| Dec.
Month| ¢4 | 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
A 1 2 314 1|5 6 718 9 | A|B|C|D|E|F|G|H|UJ
Da
Y [19th | 20th | 21st |22nd| 23rd | 24th| 25th | 26th| 27th| 28th| 29th| 30th | 31st X 1£01EEK
K|{L|M|N|P|Q|R|S|T|U|]V]|W]|X Except "I", "O"
W')—)L, 8% Reel, Packing box
FRIVIZIERDIBEEERTT %,
Marking on the label.
@ B#EAES PartsNo. @ E#4E Type @ AFFEKE Nominal frequency @ BvkES Lot No.
® #=E Quantty ® /3—3—FK Barcode @ ¥#t&®E3—F Code name ® QRI—F QR code
© LF:Lead free ROHSxti: ROHS-COMPLIANCE
Z~JL(C-3) Label(C-3) AEFETNIL Label of box
@ Parts No. CRYSTAL UNITS
(CIBKATI] (@< ROHS-COMPLIANCE > CODENO. | @ Parts No.
@ Lot No. MODEL 2 Type © LF
FREQUENCY | 3 Nominal frequency
LOT NO. 4 Lot No.
® Barcode QTY ® Quantity
@ Code name
CRYSTAL UNITS @ Type @LF QR cod
® Nominal frequency @ Code name QRode code @< ROHS-COMPLIANCE >
A 1VER eacsmape N Japan AIVER  MADE IN JAPAN

@ OyrE SO Lot No. Explanation
(6] El

TTE

Fi# Reserve
IREEES01~990vk:01~99, 100~1090vk:A0~A9,
110~1198vk:BO~BLIEE. C, D--- 7ILI7RUHIE)

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.)
&R (1~128:01~12) Mounth(Jan. to Dec.:01 to 12)
HEE(FERE) Year(Last one digit of AD number)

HEFES Factory number

RIVER ELETEC CORPORATION




TFX-04 #%°= Marking

Page 8

WERYFHIFHRIE Position

SRL(C-3)
Label(C-3)

B BEEINIL
Packing box Label of box

ER

RIVER ELETEC CORPORATION



TFX-04 a%-57—E>% Packing:Taping Page 9

B7—E>% Taping Wa%EF Packing box
Unit:mm
¢ 1.5+0.1/-0 4.0%0.1 | 20+005 G
8 HE
< HE4)—LUT
Nﬁ\ A N ; \ S Material : Cardboard
§ 3 (&) A\ ¥ Q ‘ Lﬂ Quantity: 4 reels max.
H < rt_l ®
e _ I - | z
® l L‘rl L LBK 0
=]
+ ;
0 Unit:mm
4.0%0.1 ($0.5) @
L w H
YT 8 LS 188 | 185 | 70
Seal tape ¥~ b Outer dimensions | (185) | (190) | (23)
(W5.3 x T0.05mm) 165 to 180° & A=t 185 | 183 | 63
) °y Inner dimensions | (180) | (180) | (20)
(NDOEEM)—ILRABERETETT,
EET—7 Parenthesised numbers indicate the
Carrier tape dimensions of one reel packing box.
H')—)L Reel BT—E> YAk Taping
Unit:mm
11.4%£1.0
ki ESEE Z=E =58
8’y Empty section  Containing section Empty section Leader part LT
End Start
100 to 200mm
160mm and over (25 to 50pitches)
$13+0.2 40pitch and over)
o 400 to 560mm
< SItHLAR
3 Running direction
-,

$21+0.8

12) 3IHLAR
$180+0/-3 9.0+03 ngd"ec“"”
)
HE:BBHEARRFLY SN
48 50008 L F/— L o~

= TF—=7

Material : Conductive Polystyrene Seal tape

Quantity: 5000 pieces max./Reel
EYIR

fr = -
whT—7 Sprocket holes

Carrier tape

= T—THE(BEHIENIE). R T FLUTLIFL—RPET)+RY TF L2 %t iE(PE)
HEET—IHE BEMHRIRFLY

= T—=TIEBEYRESSWNEY  EEFT—TMDIEHHLIEZYLTULVRNZ &

R SAEFTEL: OfEFRR/)—IL

L—ILT—TBI5RYSRE  1ONLL L
BYRDRBEVFOHRBREIFI0EYFTE0.1mmELRA
O—ILT—TRIBIEE 1 0.2~0.7NLIRGERE : 300mm/% fAE:165~180° )
RryhEFSICUE, BEICTHRNELSIL,

HEN—ILT—T B LRI E,

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



Page 10

ZF Mt Others

W{FEALDEE Precautions for use

)70—[FAEFIFEH2E LA TEERTEN, (F0—FAERIE)

BEZE150°CEHBZ DBEMTMEE ST TTIV, AERIFHEBEREEALTEYERA A—F T DREFHYFER A,
ERBEARUTYU N EIREEZ OB BEREEITTTIL,

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.

BREHR Storage period
BE5~35°C, [EE45~85%, RE86~106kPaTES A8 (TRE LGS 1EM,
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.

WMELSEE Priority language
BAEEZEBASHEBLES,

Priority language is Japanese.

BEEFESEIE Important Notice
LKBEME, £ERICEDLLIRAERRITTEHYFEL A EGICEAHLLIARICIIEDLLVTTEN, HIELTIE, EHEOCERDERTS.

ETOESEHRRE,

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.

BMRoHSXfIi: RoHS-compliant
FRE S #1701 E Y E 3 A #IBE(RoHS:Restriction on Hazardous Substances)}& < IS L TULVET,
This products is in compliance with the RoHS(Restriction of the use of certain Hazardous Substances in electrical
and electronic equipment) directive.
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