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REVISION RECORD

Rev Date NO. Description of Revision History

00 2019-01-22 New Publication
1-5 ECN-RD19003 ESR SPEC: E#t& 90KQ

01 2019-10-10 1-12 ECN-RD19003 J& CO: 0.7 1. 3pF (TYP: 1.0pF) 2 1. 071. 6pF (TYP: 1. 3pF)
1-13 ECN-RD19003 J& C1:4. OfF TYP 29 5. 5fF TYP
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AE RS B3N QUARTZ CRYSTAL UNIT SPECIFICATION

><?E£I1Descr|pt|on : Quartz Crystal
KT ERBYF Product Type . SF-2012
XN E 1% % Measure equipment : S&A 250B
XHES45M Electrical Characteristics
, BB SRR
e . o -
e Sviib Electrical Specification %iE
I'tem "UTR [ s | ER BT Notes
Min. Typ. Max. Units
— QLR 2R
| TR FO 32. 768000 KHz
Nominal Frequency
RHEN
2 Oscillation Mode Fundamental
REBAE
7
3 Load Capacitance oL Pk
$mZR/\
g | BEAE - -20 - 20 ppm At 25°C£3°C
Frequency Tolerance
S BRELEIR
5 | Equivalent Series ESR = - 80 KQ
Resistance
IXEhIH =R
6 QEz.:jJ 2hs DL = 0.1 0.5 uw
Drive Level
R o n
7 = - -0. 04 2
Parabolic Coefficient 0.0 PPI/C
= B &F
8 EME”’“E - -40 - 85 C
Operating Temperature
) B &
9 ﬁ%%?mmgz _ 55 _ 125 °C
Storage Temperature
10 EE%%ﬁt%E - -3 - 3 ppm Per Year
Aging
2 -
1 | SRR . - 500 - - MO At DC 100V
Insulation Resistance
HEBAE
12 1. 1. 1.
Shunt Capacitance co & 3 6 Pk
13 | DBRE . c1 - 5.5 - fF
Motional Capacitance
mERE
14 | BRER Q 13 - - KQ
Qual ity Factor

#3F Notes:
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1. BBEREE Ultrasonic cleaning
— R BB RSB A RE R AR UARERBIN =M. B2, ERXLBEAT, 8F
BB FENARN~mIRHINE E e iRk, AMESHNBESEFETEL, EERFEHN
BRIREERY R, BB S R E AN 1T UENR . General cleaning solutions or ultrasonic
cleaning method may be used to clean our products. However, under certain circumstances,
ultrasonic cleaning machine could generate resonance at the oscillaton frequency of
our products and thus deteriorate the electrical characteristics in devices, and even
damage the overal | structure of devices. Therefore, verification test is recommended
before cleaning.
2. BBE R IRIE Ultrasonic welding
B B AR EREITREMML, XMAEEAERETRARR~EL KRS
8L, RO IR M AIRTIAIREE . Avoid mounting and processing by Ultrasonic welding
this method has a possibility of an excessive vibration spreading inside the crystal
products and becoming the cause of characteristic deterioration and not oscillating.
3. 17 B EnAA Storage temperature description
EEEEMNERT~Mm, MBEMRHMEFEE 5C 40°C, Storage Temperature is only
for the product itself, the temperature for the packing material is 5C~40°C.
4. FT IR M Recommended conditions for manual welding
BE: 35010°C, Bfj8): 3 ) Max , ¥ : 2 X Max . Temperature: 350 £ 10 °C, Time:
3 sec max, Re—solder times: twice max.
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2. FEEREIZK DIMENSIONS (Units:mm)

2.0+0,1

Laxnd

{TOP WIEW:

| | 45 |

0.60max

LAND PATTERHCREFEREMCEX
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3. EP=F MARKING

-_]
<
1=
1=
B33

#

WW: ElPR1EE
Y :Year code
TKD

Year : 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Code : 1 2 3 4 5 6 7 8 9 0
W ERRMEIE

#h% : A-12.5PF, BY9PF, C7PF, D 6PF
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4. N5 LELL INSIDE STRUCTURE

4

A

_|/—l

= -
- B PR
) COMPONENTS MATERIALS
1 B e
Package Ceramic (A1203)
5 IhT KV&4&
LID KV (Fe/Co/Ni)
3 KR ZE R
Crystal blank Si02
4 AR Au. Ag
Electrode (Au+Ag)
5 EE wBE. R
Adhesive Resin., Ag
5. ZE3ea % [E EQUIVALENT CIRCUIT
Ci R L1
T
b —0

Equivalent Circuit
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6. B3 PACKING (Units:mm)
MEHTAA CARRIER TYPE

J F N G H
-~ =
DN NN
/ L7 AN I VAN ) \D ----- Y | User Direction
2 o=l —P of feed
00 P O = I P C D Bl b B e
K 1 W ) & - =
Start & End Paint
NG
A
- —
I
t
A B C D E F G H J K t
1.4 2.3 8.0 3.5 1.75 4.0 2.0 4.0 1.5 0.75 0.25
%3¥ REMARK :
|= Parts =I: Tape Leader =__I
| < -l R -
Trailer User Direction of feed Leader 350 mm min
(300mm min)

*¢[&]% REEL: 3000 PCS/Reel

P C.EMNLARGE
| —= =
N
|
%{ - é/ i
C u
[ | |
Q
M N P Q R S u
178 60. 2 1.5 8.0 2.5 11.0 13.0
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7. EIfIEEE thZk REFLON PROFILES

&5 REFER: JEDEC J-STD-020D

Profiles Feature

Pb—Free Assembly

Preheat/Soak

Temperature Min (Ts min)
Temperature Max (Ts max)

Time (Ts) from (Ts min to Ts max)

150°C
200°C
60-120 seconds

Ramp—up rate (TL to TP)

3°C/second max.

Liquidous temperature (TL) 217°C
Time (TL) maintained above TL 60-150 seconds
Peak/Classification Temperature (TP) 260xX5°C

Time within 5°C of actual Peak
Temperature (TP)

20740 seconds

Ramp—down rate (TP to TL)

6°C/second max.

Time 25 ° C to peak temperature

8 minutes max.

Suggest reflow times

3 Times max

TP
WP [~~~ """ T T T TS T T I
I
Ramp Up Rate —> I S~ Ramp Down Rate

I

TIL -~~~ ~~=~=~~ ==~ "= - m-m—mm - - : ““““““
Ts max :
| .
I |
1
I
Ts min |
I
________ & I
I
I
I
I
<« T —> I
I
Preheat Area |
I
1
I
. I
25C t
I
1

| —————— Time 25°C to Peak
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8. TWIEEMEIALE RELIABILITY SPECIFICATION

&E¥5 Ak REFER JIS C 6701
o | BH MR WRIE
I TEM CONDITIONS Criteria
M180cmfi & S B BEANR L, 760 HE, BNHEEREIX.
1 Bk% Dumy:150g, Height:180cm;Dropped Cycle:3 Cycle B.C

FREE FALL |DROP IT ONTO A CONCRETE BOARD FOR 6 DIRECTIONS (XX', YY'ZZ')

THIS SHOULD BE 1 CYGLE.

WEhSHZE: 10755 Hz, #EM@: 1.5mm*15%, BHE): BN AM=@
15T X\ Yy 2) BiREH2/NEE

VIBRATION | FREQUENCY: 10~—55Hz;AMPLITUDE (TOTAL EXCURSION) : 1.5mm=*

15%SWEEP TIME: 2-3MIN, 3 DIRECTION(X, Y, Z) EACH FOR 2 Hrs.

mIERBNREFES, 5. KEEF1000X

THE CRYSTAL UNIT SHALL BE SUBJECTED TO 100 SUCCESSIVE CHANGE

OF TEMPERATURE CYCLES

+85+4/-0°C
Ao '
3 | TEMPERATURE +25£2°C A.C.G
CYCLE -40+0/-6°C
30x3min
3min. max.

<——— 1 Cycle - >
SE M S5EHFRAE: 5.075.5Kg/cm2, HRJERTE]: 2 /B
FINE LEAK | HELIUM BOMBING 5.0~5.5 Kgf / cm? FOR 2 HOURS.
AR M RmE: 260E£5°C, RiHETE: 2X0.6 #

5 | SOLDERABILI | THE LEAD IS IMMERSED IN A 260£5°C SOLDER BATH WITHIN 2X0. 6 F
TY SECONDS.
=18 =18
1= /L =) /ML

SEREE: 6012°C, SBEF: 90%795%, {REATE: 5004/ B
6 | HIGH TEMP. & im C ilr’: b 95%, FRIFHYIE] N A.C.D.G
AUMID 1Ty | STORED AT 60E2°C AND HUMIDITY 90~95% FOR 500+ 12H.

SIRIRE: 12522°C, BFE: 100012 4N/Bt
=8 7#fi% | STORED AT 125+2°C FOR 10002 12H.

. HIGH MR FREERESTIRE NwAFURIER A B9 Z KM B.C.G
TEMPERATURE | |f Customer's temperature request is higher than the T
STORAGE standard, Temperature test must be done for customer

requirements
RIRIRE: -40+2°C, BYE): 50012 AN/t
STORED AT -40%£2°C FOR 500 12H.

RiRFHE

LOW s g s . s . s « s
8 | reyperature | PREFHMREBRRETAOE NLMRBESANERAL | ACO
STORAGE If Customer's temperature request is lower than the

standard, Temperature test must be done for customer
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requirements
THE: 3mm, {RIFETE): 5sec, IRE: 0. 5mm/sec
SHALL BE PRESSURIZED AT A SPEED OF APPROX.0.5mm/sec IN THE
sriaghi | DIRECTION INDICATED BY THE ARROW UNTIL THE
1% BENDING WIDTH REACHES 3mm AND HELD FOR 5 SECONDS.
? TERMINAL || messne H
STRENGTH | v -
R5 _.-""‘\, —1 _.-""‘\, R5
| ey
e ] e
farE: 10N, {R¥EETE]: 10 #, JAR: RO.5(HIMMLHARIE)
A RO.5 JIG SHALL BE USED TO APPLY A 10N DEAD LOAD IN THE
_ . .. |DIRECTION INDICATED BY THE ARROW TO THE ELEMENT AND
ﬁ?ﬂiﬁfjjﬁt RETAIN IT FOR 10 SECONDS.
10 E“‘L JIGROS H
STICKING
TENDENCY l .
farE: 10N, {R¥FETE]: 10 &, JAR: RO.5(HmHIE)
A RO.5 PRESSURIZED BAR SHALL BE USED TO APPLY A 10N
A{KRETEIX | LOAD IN THE CENTER OF ELEMENT AND RETAIN IT FOR 10
1 IGELEMENT | SECONDS. e H
ASSEMBLY
STRENGTH
SPECIFICATIONS
A FREQUENCY CHANGE PERMITTED. AF<10PPM
B FREQUENCY CHANGE PERMITTED. AF<20PPM
C EQUIVALENT SERIES RESISTANCE CHANGE PERMITTED. ACI<5KQ or 20%
D INSULATION RESISTANCE >500MQ
E LEAK RATE LESS THAN <1*1E-9 Pa - m’/sec
F A NEW UNIFORM COATING OF SOLDER SHALL COVER A MINIMUM 95% OF THE SURFACE
G THEN 25%2°C OVER 2Hr BEFORE TESTING
H NO PEELING-OFF AT A SOLDERED PART
Remark:

s%Each test done independently

% Measurement condition:Electrical characteristics measured by S&A250B or equivalent.
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9. BEYFRE=EAH HARMFUL SUBSTANCE CONTENT STATEMENT
BN REHE FREBRAT SF-2012 =&

EEAEYRI T ENERAEER
ES8EYRS T E
MRIZFR n - = NN ZIRBK | ZIRTKE i
# (Pb) & (He) ® (Cd) (Cr (V1)) (PBB) (PBDE)

BLANK ND ND ND ND ND ND
Package ND ND ND ND ND ND
LID ND ND ND ND ND ND
Electrode ND ND ND ND ND ND
Adhesive ND ND ND ND ND ND

FERE n
O: ZRZESEEVREZDEFREHRM PR ESEITE SU/T11363-2006 MERIREERUT

X: BRZEFEEVRELEZBHHIE—IRMB PSS EREHSI/T11363-2006 HERIREEK.
(R A RS EEMRHEE R H#ITIRS, FHRBUERBIHITIEENRE, MF8# B EE RN T IBHHITEER
B R E3#R)
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