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1. BIERES K QUARTZ CRYSTAL UNIT SPECIFICATION

X¥HIA Description : Quartz Crystal
KT mBYF Product Type : SXT-2520
KIKEYIENFER, Crystal cutting type : AT-CUT
KMEZE % Measure equipment . S&A 250B
KES4FM Electrical Characteristics
, BB SRR
R . e
=] Svib Electrical Specification #iE
I tem "CITTR [ i | ER | B Notes
Min. Typ. Max. Units
— po i 2z
g | THRERE FO 19. 200000 MHz
Nominal Frequency
RHIET
2 Oscillation Mode Fundamental
REBE
b L 7. F
3 Load Capacitance ¢ 0 P
gz /\
g | BEAE - -10 - 10 ppm | At 25°C*3°C
Frequency Tolerance
EHRELREIE
5 | Equivalent Series ESR = - 70 Q
Resistance
OXE Iy &R
o | BAE DL - - 100 LW
Drive Level
. Over Operating
rmERfaEE
7 Mt o TC -12 - 12 ppm Temp. Range (Ref. to
Frequency Stability .
25°C)
= N=N=4
g | MERE . -30 - 85 c
Operating Temperature
), N=R~==4
9 ﬁgﬁm:n}; _ —40 _ 85 C
Storage Temperature
10 fE%%1t%; - -0.7 - 0.7 ppm Per Year
Aging
ERIEEINEREE
11 Frequency drift after - -2.0 - 2.0 ppm After two reflows
reflow
2 —
1o | S . - 500 - - MQ | At DC 100V
Insulation Resistance
HEKBEE
13 co .3 - 1.3 F
Shunt Capacitance 0 P
g | ISRE . o1 | 1.8 - 3.1 £F
Motional Capacitance
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mERE
15 | MEREIR Q 75 - - K
Qual ity Factor

IR
16 | Spurious mode series SPUR 1100 - = Q FO: &= 1MHz
resistance

EECE E=d
7 | PRBE - | 2725 | 29.0 | 305 | C |T=To-A2/(3*A3)
Inflection point

A, —FBIZR LA R
18 | First—-order curve A1 -0.4 - -0. 1 ppm/C
fitting parameter

A2, —MrBhZkila 2%

1074

19 | Second—order curve A2 —4.5 - 4.5 /G
fitting parameter PP

A3, ZI RIS R E 10°—5

20 | Third—order curve A3 8.5 11.5 o3

ppm/ C

fitting parameter

#3F¥ Notes:
1. BBERE M Ultrasonic cleaning
_ﬁﬁﬂq/ﬁlnlfﬂ_ﬁhﬁm/&/ﬁ/ﬁﬁ/ﬁjuﬁﬁ;E/ﬁ/ﬁ&ﬂ]qu—Lﬂﬂo 15 Y_%E:b'l\%;ﬂ.-lt, EE
BEFENARN~RIRHINE E e iR, AMmfEss #M%wﬁﬁu%,giﬁﬂﬁﬁ
ROEE(REEM ., Eitk, BB ERERRIHEITIIEN X . 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 overall structure of devices
Therefore, verification test is recommended before cleaning.
2. BB IEREE Ultrasonic welding
B 7 fF B AR TR RAM T, XA A TR R A~ MmN ER £ 3 KR
e, RASEMEREMAIRINBIERE . 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. iZ1FEE B Storage temperature description
1EEEEMERT =%, MBEMEHEREE 5C 40°C., Storage Temperature isonly
for the product itself, the temperature for the packing material is 5°C 40°C
4. =R EITTER
SIO=A3(T-Ty)  +4,(T-Ty)” +4 ; (T-T)+4,

*ERD RS C1, C2, C3FRR=ZINHZEHE . Some customers will use C1, C2 and C3 to
represent the tertiary curve coefficient
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2. DLD #{3E SPECIFICATION FOR DLD MEASUREMENT OF THE CRYSTAL

i =| mA-&/ AESH &

Item Max. -Min. Repeatability Condition
Drive level Freq FDLD <3. Oppm FDLDH <0. 7ppm 0.01 uW to 100 uW to
dependency | ESR | DLD10 <20% DLDH3 <10% 0.01TuW

Notes:

1. MR S%: DLD hEMIKEIS 15 M=, DLD IhERMNSZFK 15 1= . Number of points: 15 points
up and 15 points down = 29 total data points.

RA-w/V: ERENEFHR K EMR/NMEFNEE. XTESR, BUERR (HFX - &/ /& <20%,
Max — min: Difference between the maximum and minimum in a two—way measurement. For
ESR, the change rate is (max — min)/min < 20%.

AIESEM: ERERTREUNENES . XTESR, THEZ (ESR2 - ESR1) /ESR1 < 10%,
Repeatability: Repeatabil ity of two—way measurement in the above condition. For ESR, the
change rate is (ESR2 — ESR1) /ESR1 < 10%.

4. ESR1: EBNIRHERINE FRE— ) MERIPE$T. First measurement on each drive level
5. ESR2: ZEEBANIFFISMITIER RS USRI 5lan, s E® NS . Second

measurement on each drive level; for example, how to specify each parameter.

N

w

l peatability

Max_-min

Vv
B ... | Repeatabilty
ESRZ | 1 Repeatability l Repeatability l REDEET%%

Tl ESR1 T T
6. DLD &AM E1AB Test instructions for DLD measurement of the crystal
DLD MK iZzfEE Mg & L#HIT, LUENGEISERE, isR, LRBNS, HInESAIIEEMT
BE. DLD testing should be done on every device to detect fabrication issues such as

contamination, particles of dust, and so on, and to verify proper crystal functionality.
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3. GPS #I3E GPS QUALITY SPECIFICATIONS

Crystal perturbation specification 1 (residual frequency stability slope)

il =| 4 A ELiva
Item Condition Specification Unit

Residual frequency stability slope
(residual = difference from Ta = -30°C to +85°C +50 (Max.) ppb/°C

fifth—-order curve fit)*
5 °C small orbit hysteresis 1% Ta

-30°C to +85°C +50 (Max.) ppb/°C

* Must meet the 1A and 1B conditions:

B Condition 1A -Test condition (continuous temperature rate change of ~1.0 °C/min) :

[] Measure FT points every 1°C, heating up from -30 ‘C to +85 ‘C, subtract a fifth—order
polynomial best fit and then calculate the slope of the residual.

[] The residual slope should be within *£50 ppb/°C.

B Condition 1B-Hysteresis 1 test condition (continuous temperature rate change of ~1.0
‘C/min) :

[ ] Measure FT points every 0.5 ‘C while cycling temperature over a 5°C small temperature
orbit; an example 5 ‘C small orbit temperature cycle is +30°C to +35°C to +30°C

[ ] During every individual heating/cooling cycle there should be 11 points;discard the first
point of each heating and cool ing cycle; this leaves 10 points for each heating and cool ing
cycle. Subtract the fifth—-order polynomial best fit from 1 A for each of the 10 points,
and then calculate the slope of the residual for each of these heating and cooling 10
point curves.

[] The residual slope should be within *£50 ppb/°C.

Crystal perturbation specification 2 (small orbit hysteresis 2)

Item Condition Specification Unit

5 °C small orbit hysteresis 2% |Ta = -30°C to +85°C| 100 (magnitude) magnitude

* Must meet condition 2:

B Condition 2 - Hysteresis 2 test condition (continuous temperature rate change of ~1.0
‘C/min) :

[ ] Measure FT points every 0.5 °C while cycling temperature over a 5 'C small temperature
orbit; an example 5 ‘C small orbit temperature cycle is +30 ‘C to +35 ‘C to +30 °C.

[l During every individual heating/cooling cycle there should be 11 points; discard the
first and last point of each heating and cool ing cycle, which results in nine temperature
points. Calculate the average measured peak—to—peak frequency difference for these nine
temperature points.

[ ] The average difference is the magnitude of the small orbit hysteresis 2.
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GPS Test instructions and purpose of these tests/specifications
Testing:

DLD testing should be done on every device to detect fabrication issues such as
contamination, particles of dust, etc., and to verify proper crystal functionality.

..

Specifications 1A, 1B, and 2 process control confirmation testing is recommended to be
done at a minimum on a sampling basis for every lot.

2. The purpose of the specifications:

B Specification 1A:

[ ] Verify that the FT curve can fit with a fifth—-order polynomial.

[ 1 Verify that there are no package resonances and no micro—jumps that exceed the residual
frequency stability slope specification.

[] See Figure 2.

B Specification 1B:

[] Verify that the small orbit hysteresis 1 is controlled to less than 50 ppb/°C residual

slope in the crystal

(departure from FT curve over small orbits).

[1See Figure 3.

B Specification 2:

[] Verify that hysteresis 2 (the gap between the cooling and heating FT curves) over small
orbits is of a reasonable value.

[ ] These are the rapid shifts that occur when changing from cooling—to—heating or

heating—to—cool ing.

See Figure 4.

Measurement technique for specifications 1 and 2:

Rl

Standard thermocouple should not be used since it has a 0.1 ‘C temperature resolution
and therefore can fail a 50 ppb/°’C test due to measurement quantization (i.e., which
is not part of the real crystal FT performance curve).

B A preferable technique to measure temperature is to use the internal thermistor (or an
external thermistor located near crystal on the PCB board). As an example, voltage
measurement is a feature of the 34970A Data
Acquisition Unit from Agilent. Frequency can be measured via the 53131A_132A 225 MHz
Agilent frequency counter.

B A continuous temperature rate change of 1.0 °C/min is recommended for all tests.
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measurement
fifth-order best fit

Resonance or
microjump

Frequency

-30°C Temperature (C) +85°C

measurement — polyfit |

Residual Frequency Error (ppm)

| \
_30°C Temperature (C) +85°C

Figure 2 Measurement to locate resonances or micro—jumps

= measurement
— fifth-order best fit

Undesired behavior
for small orbits

Frequency

Temperature (C)

-30°C +85°C

E

o

=

s

fre

oy

2 measurement — polyfit ‘

1

o

o

[N

= 22

p=1

=

w

QO

= | \
-30°C Temperature (C) +85°C

Figure 3 Measurement to locate small orbit hysteresis 1
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,Gap is small
+* orbit

=

Frequency

30°C Temperature +85°C

Figure 4 Measurement to locate hysteresis 2

4. B PEAAE THERMISTOR SPEGIFICATIONS

1 . 2 ____:l7

4 3
R~FSize : 0. 6mmx0. 3mm
S TR | b | EFR | B &1
Parameter Min TYP. Max Unit Condition
= B &
SRR 0 o |
Operating temperature
) N=N =
PR Y " o |
Storage temperature
?E'BH 100 KQ 25°C
Resistance
s g
ke 4250 K 25-50°C
B—constant
JAN
nE ~1.0 .0 | %
Tolerance
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5. FZERE4E DIMENSIONS (Units:mm)

25+0.1 PIN COMMECT
H1 Crystal
#4 #
B — 42 GND
o
P MARKING H3 Crystal
n
d H4 Sensor
#1 #2
4-R0.1
y <TOP VIEW>
°
=
#e
<BOTTOM WilEW? LAND PATTERMN(REFERENCED
095 10 095
Bl —— —_ #~
H W \\ Iy
@
NE: . 2
I S
-+ =
r =2 n
#4 i3¢) = N N\ ]
07501

6. E== MARKING

Frequency (MHz)
eg. 19.2=19.200000MHz

19.2

TYWW
Week of the year
Y: Year code
TKD

Year code: 1234567890 (Last 1 digit of the year)

WW : Week of the year
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7. RNEREEHIAESREIZE INSIDE STRUCTURE

4
3 2
c i 1
= d | }/—_
]
7 5
- it HRRH
) COMPONENTS MATERIALS
1 e BE
Package Ceramic (A1203)
" IhR KV&E
LID KV (Fe/Co/Ni)
3 KebA “EEE
Crystal blank Si02
. AR EEY
Electrode Noble Metal (Au)
- R Rtk 9
Adhesive Resin., Ag
. ABBIE BE
Thermistor Ceramic (A1203)+ Ag+Ni
- ey S &%
Solder Sn
8. Zriel BX[E EQUIVALENT CIRCUIT
Ci R L4
o— —0
Co
1
Equivalent Circuit
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9. €13 PACKING (Units:mm)
& 28 CARRIER TYPE

J F N G H
1 =
e \JeT
\ ALy VY
/ L o L 5] HD
B 1T A N P G ! e Uzer Direction
[ I TS CE ] E | —P offeed
\ \x\ \ b N IR N
'\-..A_d- I:!
. Start & End Point
_:H— K
t
A B C D E F G H J K t
2.40 2.90 8.0 3.5 1.75 4.0 2.0 4.0 1.55 1.10 0.25
£ 3F REMARK: - Farts -“-‘—i= Tape Leader _
/
C. .O O q I .O C .C. .O-
O0mh E
= | 'II =
] |
- — = - -
Trailer .—[ User Direction of feed Empty Pocket Top Tape é
(200mm MIN) (200mm MIN) (200mm MIN)
3%¢[& % REEL: 3000 PCS/Reel
P C.EMLARGE
@%\ oy ;
| .
SOy i s
c - |
[ — |—
Q
M N P Q R S U
178.0 60. 2 11.5 8.0 2.5 11.0 13.0
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10. [EI574E 8 B #hZ% REFLOW PROF ILES

&£ ¥ 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) 260E5°C

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

20740 seconds

Ramp—down rate (TP to TL)

6°C/second max.

Time 25 ° G to peak temperature

8 minutes max.

Suggest reflow times

3 Times max

TP
P [~~~ ~"~"~"~"~"~"~"~"~""~"~"TTTo T s s s s s TS I
I

Ramp Up Rate — I & Ramp Down Rate
I

B R el : """"""

Ts max :
l .
I |
1
I
Ts min |
v :
"""" - I
I
I
I
<~ s —> I
I
Preheat Area |
I
1
I
I
25°C 1
I
1

| —————— Time 25°C to Peak
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11. ASEMRIE RELIABILITY SPECIFICATION
S5/ REFER JIS C 6701
NO =S| MR & M FRE
' | TEM CONDITIONS Criteria
1 k% M100cmii B S E, BHESEEARR L, & AC
FREE FALL FREE DROPPING FROM 100 cm HEIGHT 3 TIMES ON A HARD '
PRENSNZE: 10755 Hz, #RIE: 1. 5mmE15%, BJE): ENAMN=E
2 R FREQUENCY: 10—55Hz A.C
VIBRATION ) '
AMPLITUDE (TOTAL EXCURSION) : 1.5mm=15%,
SWEEP TIME: 1MIN, 3 DIRECTION(X, Y, Z) EACH FOR 2 Hrs.
miABANRIEFEF, 5. REREIF1000%
THE CRYSTAL UNIT SHALL BE SUBJEGTED TO 100 SUCCESSIVE
CHANGE OF TEMPERATURE CYGLES
+85+4/-0°C
Ao [ 30+ 3min
3 TEMPERATURE +25%2°C A.C.H
CYCLE -40+0/-6'C
30*3min )
3min. max.
<—— 1 Cycle - >
4 SEM (KR | fREEBIEEEEXNR .
GROSS LEAK STANDARD SAMPLE FOR AUTOMATIC GROSS LEAK DETECTOR
4 SZMH (MR) SIESFRAE: 5.075.5Kg/cm2, fNIERTE]: 2 /\BF .
FINE LEAK HELIUM BOMBING 5.0~5.5 Kgf / cm? FOR 2 HOURS.
m—¢5'|‘$ IJII].}-._ 260+5 Cg /1$5ET|E—|J 2+O 6 ?II\
5 SOLDER;;ILITY THE LEAD 1S IMMERSED IN A 260X5°C SOLDER BATH WITHIN G
2730. 6 SECONDS.
R ~
e S 60°C £ 2 90%"~95% 8] : 500/ /)\R
6 | HieH Tewp. o | BE: 60C C, MEEL: 90% 95%, {REFAIIE): Wt A.C.D.H
STORED AT 60*2°C AND HUMIDITY 90~95% FOR 50012 H.
HUMIDITY
EEIRE. 85°C £ 2°C, BYjE: 50012 /B
= i MREFFREEEXRESTIOE A TURIERZ FEVE RN
. HIGH STORED AT 85Z%2°C FOR 500 12H. A C.H
TEMPERATURE | If Customer's temperature request is higher than the o
STORAGE standard, Temperature test must be done for customer
requirements
REEME | KEREE: -40°C £ 2°C, AfE: 50012 4N/At
8 LOW STORED AT -40%x2°C FOR 500 12H. A.C.H
TEMPERATURE | I REZ PRV E E KSR TH0E, MR IEE 2RV ZE KK
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STORAGE If Customer's temperature request is lower than the
standard, Temperature test must be done for customer
requirements

THYE : 3mm, {R¥EFATE): S5sec, IRE : 0. 5mm/sec

SHALL BE PRESSURIZED AT A SPEED OF APPROX. 0. 5mm/sec IN THE
DIRECTION INDICATED BY THE ARROW UNTIL THE

rEREHRIXIE | BENDING WIDTH REACHES 3mm AND HELD FOR 5 SECONDS.
9 TERMINAL A.C

STRENGTH Li- RODRO

RODER20

farE: 10N, fR¥FRTE): 107, jAR: RO.5(HI@MEIAAE)

A RO.5 JIG SHALL BE USED TO APPLY A 10N DEAD LOAD IN THE
DIRECTION INDICATED BY THE ARROW TO THE ELEMENT AND
$FHRHEFiIS | RETAIN IT FOR 10 SECONDS.

10 STICKING TeR03 A.C
TENDENCY

i SAMPLE

f7TE: 10N, fR¥FEfE: 10 #, ;AE: RO.5(HIMmAPOMIE)
A RO.5 PRESSURIZED BAR SHALL BE USED TO APPLY A 10N
ARAATRTEIRIE | LOAD IN THE CENTER OF ELEMENT AND RETAIN IT FOR 10

1 ELEMENT SECONDS. s | o | AC
ASSEMBLY e e
STRENGTH g o Q i
v Gk
L
SPECIFICATIONS
A FREQUENCY CHANGE PERMITTED. AF<5PPM
B FREQUENCY CHANGE PERMITTED. AF<10PPM
C EQUIVALENT SERIES RESISTANCE CHANGE PERMITTED. ACI<5Q or 15%
D INSULATION RESISTANCE >500MQ
E PRESSURE GAP LESS THAN <1*¥1E-4 Pa -+ m’/sec
F LEAK RATE LESS THAN <1*¥1E-9 Pa - m’/sec
G A NEW UNIFORM COATING OF SOLDER SHALL COVER A MINIMUM 95% OF THE SURFACE
H THEN 2522°C OVER 2Hr BEFORE TESTING

Remark:
s%Each test done independently
% Measurement condition:Electrical characteristics measured by S&A250B or equivalent.
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12. B=E4Y)E2S =70 HARMFUL SUBSTANCE CONTENT STATEMENT
FEMN SREEHE FRFRBRAT] SXT-2520 =5
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LID ND ND ND ND ND ND
Electrode ND ND ND ND ND ND
Adhesive ND ND ND ND ND ND
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