List of products

QUARTZ CRYSTAL UNITS

XTAL ‘ 11SMX Page XTAL ‘ 21SMX Page XTAL ‘ 22SMX Page
s_—2 =20
Package rgg:. ‘é?/. 03 -‘:Q.é-“%‘,’ o
Frequency 24.000 MHz ~ 80.000 MHz 20.000 MHz ~ 80.000 MHz 16.000MHz ~ 80.000 MHz
Freg. Tolerance (+25°C) +30 ppm *30 ppm *30 ppm
Freq. Stability / O.T. +30 ppm *30 ppm £30 ppm
Load Capacitane (CL) 7 pF, Typical 8 pF, Typical 8 pF, Typical
Ope. Temperature (O.T)) -20°C ~+70°C -20°C ~ +70°C -20°C ~+70°C
Custom Specs. Custom designed 11SMX Custom designed 21SMX Custom designed 22SMX
XTAL 32SMX(A) Page XTAL 32SMX(B) Page XTAL 53SMX(B) Page
T —__25 , 32
Package @Q; So i
4 <
32 . 5.0
Frequency 12.000 MHz ~ 150.000 MHz 9.840 MHz ~ 50.000 MHz 10.000MHz ~ 300.000 MHz
Freq. Tolerance (+25°C) 30 ppm 30 ppm 50 ppm
Freq. Stability / O.T. 30 ppm 30 ppm 50 ppm
Load Capacitane (CL) 10 pF, Typical 10 pF, Typical 14 pF, Typical
Ope. Temperature (O.T.) -20°C ~ +70°C -20°C ~ +70°C -20°C ~ +70°C
Custom Specs. Custom designed 32SMX(A) n.a. Custom designed 53SMX(B)
XTAL ‘ 53SMX(C) Page XTAL ‘ 53SMX(D) Page XTAL ‘ 97SMX(A) Page
35
Package - Qé;,w\T
/ 2
5.0 _— - 6.0
Frequency 8.000MHz ~ 60.000 MHz 10.000MHz ~ 50.000 MHz 9.000MHz ~ 150.000 MHz
Freg. Tolerance (+25°C) +50 ppm *50 ppm *50 ppm
Freg. Stability / O.T. 50 ppm *50 ppm *50 ppm
Load Capacitane (CL) 14 pF, Typical 14 pF, Typical 16 pF, Typical
Ope. Temperature (O.T)) -20°C ~+70°C -20°C ~ +70°C -20°C ~+70°C
Custom Specs. n.a. n.a. n.a.
XTAL | o1sMx®) | Page XTAL | o7sMX(©) | Page XTAL | oaswx®) | Page
~— 35 p ~— 35 \5‘.0
Package bé%é oo Cb,;%%? 12 “.giag%,b g 111
S S
=~ ‘__’-5?‘ % o %o dﬁ/ 75
Frequency 12.000 MHz ~ 50.000 MHz 10.000 MHz ~ 67.000 MHz 8.000MHz ~ 10.000 MHz
Freq. Tolerance (+25°C) 50 ppm 50 ppm 50 ppm
Freq. Stability / O.T. 50 ppm 50 ppm 50 ppm
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 16 pF, Typical
Ope. Temperature (O.T.) -20°C ~ +70°C -20°C ~ +70°C -20°C ~ +70°C
Custom Specs. n.a. n.a. Custom designed 94SMX(B)
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SMI

XTAL | s4swx(C) | Page XTAL | oswx() | Page XTAL | o3smX Page
Package e
g v‘%&b [
p= % 75
Frequency 6.000 MHz ~ 70.000 MHz 6.000 MHz ~ 70.000 MHz 4.000 MHz ~ 50.000 MHz
Freg. Tolerance (+25°C) +50 ppm +50 ppm +50 ppm
Freq. Stability / O.T. +50 ppm +50 ppm +50 ppm
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 16 pF, Typical
Ope. Temperature (O.T.) -20°C ~ +70°C -20°C ~ +70°C -20°C ~ +70°C
Page XTAL | o2sMxD) | Page XTAL | BGSMX(PN) | Page
50 N
Package g \¢ 21 - ] 0
/ ﬁo 0 ﬁa
Frequency 3.579545 MHz ~ 25.000 MHz 3.579545 MHz ~ 25.000 MHz 3.579545 MHz ~ 32.000 MHz
Freg. Tolerance (+25°C) 50 ppm +50 ppm 50 ppm
Freq. Stability / O.T. 50 ppm 150 ppm +50 ppm
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 16 pF, Typical
Ope. Temperature (O.T.) -20°C ~ +70°C -20°C ~ +70°C -20°C ~ +70°C
XTAL | 8eSMX(MC) | Page XTAL | sosMxMM) | Page XTAL | aHB Page
Package ﬁ? ] - r gjg 42 ,
%0 / ““‘- / 124 -
] - :7\7 <
Frequency 3.579545 MHz ~ 32.000 MHz 3.579545 MHz ~ 32.000 MHz 3.579545 MHz ~ 80.000 MHz
Freg. Tolerance (+25°C) +50 ppm +50 ppm +50 ppm
Freq. Stability / O.T. +50 ppm +50 ppm +50 ppm (AT) £100 ppm (BT)
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 18 pF, Typical
Ope. Temperature (0.T) ~20°C ~ +70°C ~20°C ~ +70°C AN
XTAL | 3B Page XTAL | 2sHLB Page XTAL | HC49U2H | Page
Package SR =)y 20 ~&
g & £ ay..
124 124 ¢ W I ” nE>
a1 a7y 05
Frequency 3.579545 MHz ~ 80.000 MHz 3.579545 MHz ~ 80.000 MHz 3.579545 MHz ~ 61.000 MHz
Freg. Tolerance (+25°C) 50 ppm 50 ppm 50 ppm
Freg. Stability / O.T. +50 ppm (AT) £100 ppm (BT) +50 ppm (AT) £100 ppm (BT) 50 ppm
Load Capacitane (CL) 18 pF, Typical 18 pF, Typical 16 pF, Typical
-20°C ~ +70°C (AT, -20°C ~ +70°C (AT, o o
Ope. Temperature (O.T.) it e EBT; s EBT; -20°C ~ +70°C




List of products

QUARTZ CRYSTAL UNITS

4

XTAL | HC49U3H | Page XTAL | HC49U4H | Page XTAL | w0 | page
Ly, B~ 80
Package ) / /‘\\N;; / /%, ~ _/&fi@‘\ﬁ@ 28
S’J.'ﬂg? 0 nEI % 113 &Y / f =
\ P h I 50 J "
) | o R
Frequency 3.579545 MHz ~ 61.000 MHz 3.579545 MHz ~ 61.000 MHz 6.000 MHz ~ 200.000 MHz
Freq. Tolerance (+25°C) 50 ppm 50 ppm +5 ppm ~ £20 ppm
Freq. Stability / O.T. 50 ppm 50 ppm +10 ppm ~ £30 ppm
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 16 pF, Typical
Ope. Temperature (O.T.) -20°C ~+70°C -20°C ~+70°C -20°C ~ +70°C
XTAL | M| page XTAL | | page XL | e Page
80 L - ) /@ ,
Package 3128 ’:% %) 31/28 N {‘@0 [\\79‘@
)T‘( /;s \ }W/ZA \ ; - 32127
P arrs J_77s 4 >
1.000 MHz ~  1.200 MHz
Frequency 10.000 MHz ~ 200.000 MHz 20.000 MHz ~ 200.000 MHz 6,000 MHz ~ 200.000 MHz
Freg. Tolerance (+25°C) +5 ppm ~ £20 ppm +5 ppm ~ £20 ppm +3 ppm ~ 50 ppm
Freq. Stability / O.T. +10 ppm ~ *30 ppm +10 ppm ~ *30 ppm +10 ppm ~ £100 ppm
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 16 pF, Typical
o o . o -10°C ~ +60°C (SL-Cut
Ope. Temperature (O.T.) -20°C ~ +70°C -20C~+70C -20°C ~ :70”(: EAT.cﬂt;
UM-5 UM-4 HC-49/U(MJ
S Page XL | e Page XTAL | S| page
2 115
Package xf?f a0 A2 & (A ) é‘%;‘\‘g 79 / ~
\ 132027 o 32/27 L] _.\/’ 1357115 € 4
//;N /7‘1\7 IRy Y, !
Frequency 10.000 MHz ~ 200.000 MHz 20.000 MHz ~ 200.000 MHz 1.84320 MHz ~ 200.000 MHz
Freg. Tolerance (+25°C) 3 ppm ~ £20 ppm 3 ppm ~ £20 ppm 5 ppm ~ £50 ppm
Freq. Stability / O.T. +10 ppm ~ £50 ppm +10 ppm ~ £50 ppm +10 ppm ~ £50 ppm
Load Capacitane (CL) 16 pF, Typical 16 pF, Typical 20 pF, Typical
Ope. Temperature (O.T)) -20°C ~ +70°C -20°C ~ +70°C o€ - +h0e
XTAL | fesU | page
Package ) ‘fii v
/-' f/ 135/11.2 /
”
Frequency 1.84320 MHz ~ 200.000 MHz
Freg. Tolerance (+25°C) +5 ppm ~ 50 ppm
Freq. Stability / O.T. *10 ppm ~ *50 ppm
Load Capacitane (CL) 20 pF, Typical
Ope. Temperature (O.T.) :%gzg N :ggzg




List of products

QUARTZ CRYSTAL UNITS 32.768 kHz

SMI

XTAL | 10sMX | Page XTAL | 21sMx | Page XTAL | 31sMX Page
P k 10 ) “"""H.,_
ackage i
= t 05
< '
Frequency 32.768 kHz 32.768 kHz 32.768 kHz
Freg. Tolerance (+25°C) +10 ppm ~ £30 ppm +20 ppm ~ £50 ppm +10 ppm ~ £30 ppm
Freg. Stability / O.T. - - -
Load Capacitane (CL) 9.00r125pF 6.0,7.0,9.0 or 12,5 pF 6.0,9.0 or 12.5 pF
5 5 5 5 -40°C ~ +85°C (Standard)
Ope. Temperature (O.T.) -40C~+85C -40C~+85C -40°C ~ +105°C (Option)
-40°C ~ +125C (Option)
XTAL | a1ssMX | Page XTAL | s2sMx Page XTAL | 124sMX | Page
18 —~—— 15
Package d@‘é} \3 10 114
o
< % 70
Frequency 32.768 kHz 32.768 kHz 32.768 kHz
Freg. Tolerance (+25°C) +20 ppm ~ %50 ppm +20 ppm ~ %50 ppm *5 ppm ~ £50 ppm
Freq. Stability / O.T. - - -
Load Capacitane (CL) 7.0,9.00r 12.5 pF 7.0,9.00r 12.5 pF 3.7,4.4,6.0,7.00r 12.5 pF
Ope. Temperature (O.T.) -40°C ~ +85°C -40°C ~ +85°C -40°C ~ +85°C
XTAL ‘ 90SMX(N) Page XTAL 90SMX(S) Page XTAL ‘ 95SMX Page
—~— 37 ~—_ 37
Package f2d | 24
o oL
Frequency 32.768 kHz 32.768 kHz 30.000 kHz ~ 100.000 kHz
Freg. Tolerance (+25°C) +5 ppm ~ 50 ppm +5 ppm ~ 30 ppm 20 ppm ~ £100 ppm
Freq. Stability / O.T. - - -
Load Capacitane (CL) 6.0 0r12.5 pF 6.0 0r 12,5 pF 12.5pF
Ope. Temperature (O.T.) -40°C ~ +85°C -40°C ~ +85°C -40°C ~ +85°C
XTAL | 26(AM) | Page XTAL | 261 Page XTAL | 12a7mm | Page
Package /' / &8y |2 2 Y
83 d 90 /q 4 47 p
( ~ Vs \ T~ »
s 4 /F ~OL L e 4 »/3.0 /
25 /z 5‘4\/ I 20 2an 3
Frequency 32.768 kHz 32.768 kHz 32.768 kHz
Freg. Tolerance (+25°C) +15 ppm ~ *50 ppm +15 ppm ~ *50 ppm +10 ppm ~ £30 ppm
Freq. Stability / O.T. - - -
Load Capacitane (CL) 12,5 pF 8.0,10.0 0r 12.5 pF 8.0 pF
Ope. Temperature (O.T.) -40°C ~ +85C -40°C ~ +85C -20°C ~ +60°C




List of products

QUARTZ CRYSTAL UNITS 32.768 kHz

XTAL | 14Gmm | Page XTAL | 26mm | Page XTAL | 3@mm | Page
4.4 s
Package - // .9?\/ ,ﬁéy
/ %0 é// » %o » Ao
V 4 7
Frequency 32.768 kHz 32.768 kHz 32.768 kHz
Freg. Tolerance (+25°C) +10 ppm ~ £30 ppm +10 ppm ~ £30 ppm +10 ppm ~ £30 ppm
Freq. Stability / O.T.
Load Capacitane (CL) 8.0 pF 125 pF 125pF
Ope. Temperature (O.T.) -20°C ~ +60°C -20°C ~+70°C -20°C ~ +70°C
XTAL | 12a7mm | Page XTAL | 26mm | Page
g 19
Package 4} .9?\/
P /1( 7 / » %0
” B
Frequency 30.000 kHz ~ 100.000 kHz 30.000 kHz ~ 100.000 kHz
Freg. Tolerance (+25°C) +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm
Freg. Stability / O.T.
Load Capacitane (CL) Series or 10 pF 125pF
Ope. Temperature (O.T.) -20°C ~ +60°C -20°C ~ +70°C




List of products

CRYSTAL CLOCK OSCILLATORS

SMI

ClkosC |  21sM0 | Page clkosc | 22M0 | Page ClkosC |  32sM0 | Page
16 - 20 —=— 25
Package \Q 0.75 qu% \t 09 \t 10
Output CMOS CMOS CMOS
Frequency 1.5 MHz ~ 80.000 MHz 1.0 MHz ~ 160.000 MHz 1.6 MHz ~ 170.000 MHz
Freg. Stability (overall) +20 ppm ~ %100 ppm +20 ppm ~ %100 ppm +20 ppm ~ +100 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
_ape o -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard)
10°C ~ +70 C (Standard) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Gipe T e (O e e ((%tsggr%rd) ~40°C ~ +105°C (Option) ~40°C ~ +105°C (Option)
-40°C ~ +125°C (Option) -40°C ~ +125°C (Option)
CLKOSC | 21sMOLC | Page CLKOSC | 22sMOLC | Page CLKOSC | asmoLc | Page
; ~_18 - ?\3.0 T 25
o S5 ) o
7 /25 /25 y )/3(.2
Output CMOS CMOS CMOS
Frequency 6.0 MHz ~ 40.000 MHz 1.250 MHz ~ 50.000 MHz 1.250 MHz ~ 50.000 MHz
Freq. Stability (overall) +25 ppm ~ £100 ppm +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm
Supply Voltage (Voo) +1.8V +0.8V ~ +1.5V +0.8V ~ +1.5V
-20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard)
Ope. Temperature (O.T) ~40°C ~ +85°C (Option) ~40°C ~ +85°C (Option) ~40°C ~ +85°C (Option)
CLK OSC ‘ 99SMO Page CLK OSC ‘ 97SMO Page CLK OSC ‘ 22SMOHG Page
32 T ~—_ 50 - 20
Package T o T~
f\;@ 112 /&;i;‘@/ 113 r@% 1 oo
Output CMOS CMOS CMOS
Frequency 1.0 MHz ~ 220.000 MHz 1.0 MHz ~ 220.000 MHz 4.0 MHz ~ 55.000 MHz
Freq. Stability (overall) +20 ppm ~ %100 ppm +20 ppm ~ %100 ppm +8 ppm ~ 15 ppm
Supply Voltage (Voo) +1.8V ~ +5.0V +1.8V ~ +5.0V +1.8V ~ +3.3V
-20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard) A~ 10E°
Ope. Temperature (O.T.) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) 40°C ~ +85°C (Standard)
CLKOSC | 325MOHG | Page CLKOSC | 99SMOHG | Page CLKOSC | 97SMOHG | Page
25 —~— 32 — < 50
Package = o N T
9 : 2 |10 e;i-‘;‘é" } 105 é?;%&/ )
. /32 - /50 i 70
Output CMOS CMOS CMOS
Frequency 4.0 MHz ~ 55.000 MHz 4.0 MHz ~ 55.000 MHz 4.0 MHz ~ 55.000 MHz
Freg. Stability (overall) +8 ppm ~ 15 ppm +8 ppm ~ 15 ppm +10 ppm ~ £15 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
Ope. Temperature (O.T.) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
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List of products

O
(0]
O
X
—
O

CLKOSC | O7SMOHGU | Page CLKOSC | 99SMOHGU | Page CLKOSC | 32SMOHGU | Page
P k 7‘\3.2
BldiEE K@% 4 Jies 4 | 10
A C? # /
- 5.0
Output CMOS CMOS CMOS
Frequency 55 MHz ~ 160.000 MHz 55 MHz ~ 160.000 MHz 55 MHz ~ 160.000 MHz
Freg. Stability (overall) +8 ppm ~ 15 ppm +8 ppm ~ 15 ppm +8 ppm ~ 15 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
Ope. Temperature (O.T.) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
clKosC | s7smo Page CLKOSC | 32sMO-VP | Page CLKOSC | 99sMO-VP | Page
=3 ~32
Package =2 }1s {09 /ég?g& PRIEE
Output LVPECL LVPECL LVPECL
Frequency 13.500 MHz ~ 400.000 MHz 5.000 MHz ~ 170.000 MHz 5.000 MHz ~ 250.000 MHz
Freq. Stability (overall) +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm
Supply Voltage (Voo) +2.5V or +3.3V +2.5V or +3.3V +2.5V or +3.3V
-20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard)
Ope. Temperature (O.T.) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
-40°C ~ +105°C (Option) -40°C ~ +105°C (Option) -40°C ~ +105°C (Option)
CLK OSC ‘ 67SMO Page CLK OSC ‘ 32SMO-LVD Page CLK OSC ‘ 99SMO-LVD Page
50 . 25 32
Package T — S,
g - & f15 @% T os /H;\";é‘“%) }12
Output LVDS LVDS LVDS
Frequency 13.500 MHz ~ 350.000 MHz 5.000 MHz ~ 170.000 MHz 5.000 MHz ~ 250.000 MHz
Freq. Stability (overall) +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm
Supply Voltage (Voo) +2.5V or +3.3V +2.5V or +3.3V +2.5V or +3.3V
-20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard)
Ope. Temperature (O.T.) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
-40°C ~ +105°C (Option) -40°C ~ +105°C (Option) -40°C ~ +105°C (Option)
ClKOSC |  77sMO | Page XTAL | 325MOHCS | Page XTAL | 99sMOHCS | Page
—~— 50 25 32
Pack S o S5
ackage v/"@;‘%‘@ f1s 7 |oo /cgg-‘i;;“ }12
Output HCSL HCSL HCSL
Frequency 13.500 MHz ~ 220.000 MHz 13.500 MHz ~ 170.000 MHz 13.500 MHz ~ 220.000 MHz
Freg. Stability (overall) +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm +20 ppm ~ £100 ppm
Supply Voltage (Voo) +2.5V or +3.3V +2.5V or +3.3V +2.5V or +3.3V

Ope. Temperature (O.T.)

-20°C ~ +70°C (Standard)
-40°C ~ +85°C (Option)
-40°C ~ +105°C (Option)

-20°C ~ +70°C (Standard)
-40°C ~ +85°C (Option)
-40°C ~ +105°C (Option)

-20°C ~ +70°C (Standard)
-40°C ~ +85°C (Option)
-40°C ~ +105°C (Option)




List of products

CRYSTAL CLOCK OSCILLAORS 32.768 kHz

SMI

CLK 0SC \ 327SMO(E) | Page CLK OSC \ 327SMO@) | Page CLK OSC \ 327SMO(C) | Page
Pack /@ﬂs 4 A T S
fcrage >y ; = B SN
/@%?/ } oo . s S }os
=4 %2 32 /5
Output CMOS CMOS CMOS
Frequency 32.768 kHz 32.768 kHz 32.768 kHz
Freg. Stability +30 ppm ~ -10 ppm at +25°C +28 ppm ~ -18 ppm at +25°C +20 ppm ~ *30 ppm overall
Supply Voltage (Voo) +1.5V ~ +5.5V +1.5V ~ +3.6V +1.8V ~ +5.0V
Input Current 1.5 yA max. 0.8 yA max. 160 pA max.
Ope. Temperature (O.T.) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
CLK 0SC ‘ 327SMO(D) | Page CLK 0SC ‘ 327SMO(F) | Page CLK 0SC ‘ 327SMO(G) | Page

~ 32 —=50

Package s oSy I ﬁ»&? 3 11
(55 e
. %o - /70

Output CMOS CMOS CMOS
Frequency 32.768 kHz 32.768 kHz 32.768 kHz
Freq. Stability (overall) +20 ppm ~ £30 ppm +20 ppm ~ £30 ppm +20 ppm ~ £30 ppm
Supply Voltage (Voo) +1.8V ~ +5.0V +1.8V ~ +5.0V +1.8V ~ +5.0V
Input Current 100 A max. 80 pA max. 80 pA max.
Ope. Temperature (O.T.) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
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List of products

VOLTAGE CONTROLLED CRYSTAL OSCILLATOR

VCX0 \ 22SMOV | Page VX0 \ 32SMOVD | Page VCX0 \ 32SMOVF | Page
- 20 20 25
Package s Y 2
g f‘\‘?ﬁi@ 2 to 2 T = lo
g /25 ’ %z g %2
Output CMOS CMOS CMOS
Frequency 1.3 MHz ~ 100.000 MHz 1.300 MHz ~ 55.000 MHz 1.250 MHz ~ 62.000 MHz ‘62 000 MHz ~ 170.000 MHz
Freq. Stability (overall) +20 ppm ~ *50 ppm +20 ppm ~ *50 ppm +20 ppm ~ *50 ppm
Pulling Range +90 ppm min. +90 ppm min. +90 ppm min. ‘ +100 ppm min.
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +3.3V
Ope. T q -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard)
(125 T -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
vexo | ousmovd | page vexo | oosmove | page vexo | orsmovd | page
32 32 50
Package So S P g S
Sk |12 AT 12 R N
5 = 7,
- 50 /50 70
Output CMOS CMOS CMOS
Frequency 1.000 MHz ~ 55.000 MHz 1.000 MHz ~ 62.000 MHz ‘52 000 MHz ~ 170.000 MHz 1.250 MHz ~ 170.000 MHz
Freg. Stability (overall) +20 ppm ~ +50 ppm +20 ppm ~ +50 ppm +20 ppm ~ £50 ppm
Pulling Range +110 ppm min. +110 ppm min. ‘ +100 ppm min. +100 ppm min.
Supply Voltage (Voo) +1.8V ~ +3.3V +3.3V +3.3V
Ope. T i -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard) -20°C ~ +70°C (Standard)
RELCTIpEIatc -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
vexo | orsmovH | page vexo | sisMovH | page vexo | sssMovH | page
5.0 5.0 32
Package = A S
> B 4 s /ﬁéﬁ—% 2
Output CMOS LVPECL LVPECL
Frequency 1.250 MHz ~ 170.000 MHz 20.000 MHz ~ 250.000 MHz 30.000 MHz ~ 170.000 MHz
Freg. Stability (overall) +20 ppm ~ +50 ppm +20 ppm ~ +50 ppm +20 ppm ~ +50 ppm
Pulling Range +100 ppm min. +80 ppm min. +80 ppm min.
Supply Voltage (Voo) +3.3V +3.3V +3.3V
. o -20°C ~ +70°C (Standard) o .
-20°C ~ +70°C (Standard) o o : -20°C ~ +70°C (Standard)
Ope. Temperature AN~ 1REY - -40°C ~ +85°C (Option) A~ 1RE° ’
40°C ~ +85°C (Option) -40°C ~ +105°C (Option) 40°C ~ +85°C (Option)
vexo | sasmMovH | page vexo | e7sMovH | page vexo | essMovH | page
5.0 32
Package %_\ = -
T =
Output LVPECL LVDS LVDS
Frequency 10.000 MHz ~ 250.000 MHz 30.000 MHz ~ 250.000 MHz 30.000 MHz ~ 250.000 MHz
Freq. Stability (overall) +20 ppm ~ *50 ppm +20 ppm ~ £50 ppm +20 ppm ~ £50 ppm
Pulling Range %70 ppm min. %80 ppm min. +80 ppm min.
Supply Voltage (Voo) +3.3V +2.5V or +3.3V +2.5V or +3.3V
. o -20°C ~ +70°C (Standard) . o
-20'C ~ +70°C (Standard) o o . -20'C ~ +70°C (Standard)
Ope. Temperature A0~ +RE° . -40°C ~ +85°C (Option) AN~ 1R .
40°C ~ +85°C (Option) -40°C ~ +105C (Option) 40°C ~ +85°C (Option)
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SMI
e

VeXO | 63SMOVH | Page

. 25

Package = Tos
/.

Output LVDS
Frequency 40.000 MHz ~ 170.000 MHz
Freq. Stability (overall) +20 ppm ~ £50 ppm
Pulling Range +70 ppm min.
Supply Voltage (Voo) +3.3V

-20°C ~ +70°C (Standard)
Ope. Temperature -40°C ~ +85°C (Option)
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List of products

TEMPERATURE COMPENSATED CRSYTAL OSCILLATORS

TCXO ‘ SX0-1612 Page VC-TCXO ‘ SX0-1612V Page TCXO ‘ SX0-1612HG Page
125 Veontrol 125 125
Pack S R T
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 19.200 MHz ~ 52.000 MHz 19.200 MHz ~ 52.000 MHz 19.200 MHz ~ 52.000 MHz
Freg. Stability / O.T. 2.0 ppm +2.0 ppm 0.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
Ope. Temperature (O..) -40°C ~ +85°C (Option) -40°C ~ +85C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. +8.0 ppm ~ £15 ppm (1/2 Voo £0.8V or £1V) na.
VC-TCXO ‘ SXO0-1612HGV | Page TCXO ‘ SX0-2016 Page VC-TCXO ‘ SX0-2016V Page
Vcontrol " Vcontrol "
Package T RN RN
g @6%«““ y r%%‘%‘b 2 I 07 r%%‘%‘k 4 I 07
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 19.200 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz
Freq. Stability / O.T. 0.5 ppm 2.0 ppm 2.0 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
Ope. Temperature (O.T:) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) +8.0 ppm ~ £15 ppm (1/2 Voo 0.8V or £1V) na. +8.0 ppm ~ £15 ppm (1/2 Voo 0.8V or £1V)
TCXO ‘ SX0-2016HG Page VC-TCXO ‘ SX0-2016HGV | Page TCXO ‘ SX0-2016ED Page
” Vcontrol I, E/D control 16
Package = R——_— = ——_— ey N
@é& : I 07 @é& b tor ‘_,\\;v-cggp 3 I 07
y ,/2( 0 y %0 4 %o
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 13.000 MHz ~ 52,000 MHz 13.000 MHz ~ 52,000 MHz 13.000 MHz ~ 52.000 MHz
Freq. Stability / O.T. +0.5 ppm +0.5 ppm +2.0 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ 433V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
Ope. Temperature (O.:) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. 8.0 ppm ~ %15 ppm (1/2 Voo £0.8V or £1V) na.
TCXO ‘ SX0-2016HGED | Page TCXO ‘ SX0-2200 Page VC-TCXO ‘ SX0-2200V Page
E/D control Vcontrol
Package = =~ S S
&f%vo_%&“’ 4 o @’%@ | os @’%@ [ os
4 / 0 /25 /25
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 13.000 MHz ~ 52,000 MHz 13.000 MHz ~ 52,000 MHz 13.000 MHz ~ 52,000 MHz
Freq. Stability / O.T. +0.5 ppm +2.0 ppm +2.0 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ 433V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
Ope. Temperature (O.:) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) n.a. n.a. 8.0 ppm ~ £15 ppm (1/2 Voo 0.8V or £1V)
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SMI

TCXO ‘ SX0-2200HG Page VC-TCXO ‘ SX0-2200HGV | Page TCXO ‘ SX0-2200HGED | Page
2 Veontrol 20 E/D control 20
Package T T T
h@"?%ﬁé‘" }os heh‘ﬁ'ii;{é? }os Jﬁ% I 08
" " o
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 13.000 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz
Freq. Stability / O.T. +0.5 ppm +0.5 ppm +0.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
Ope. Temperature (O..) -40°C ~ +85°C (Option) -40°C ~ +85C (Option) -40°C ~ +85C (Option)
Voltage Control (Voo) na. 8.0 ppm ~ %15 ppm (1/2 Voo £0.8V or £1V) na.
VC-TCXO ‘ SX0-2200HGEDV | Page TCXO ‘ SX0-3200 Page VC-TCXO ‘ SX0-3200V Page
E/D contro + Vcontrollz 25 Vcontrol 25
Package <o S ==y
*-‘“:}q?% Jos == foo = foo
s 7 4 7
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 13.000 MHz ~ 52.000 MHz 10.000 MHz ~ 40.000 MHz 10.000 MHz ~ 40.000 MHz
Freg. Stability / O.T. 0.5 ppm 2.5 ppm 2.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +85°C (Standard) -30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard)
Ope. Temperature (O.T:) -40°C ~ +85C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) +8.0 ppm ~ £15 ppm (1/2 Voo 0.8V or £1V) na. +8.0 ppm ~ £15 ppm (1/2 Voo £1V)
TCXO ‘ SX0-3200HG Page VC-TCXO ‘ SX0-3200HGV | Page TCXO ‘ SX0-5200 Page
Vcontrol
Package - e S
ackag éi%‘ } oo éi%‘ | oo c;‘% ) J1os
SS 4 =4 <
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 10.000 MHz ~ 40.000 MHz 10.000 MHz ~ 40.000 MHz 6.000 MHz ~ 45.000 MHz
Freq. Stability / O.T. 0.5 ppm 0.5 ppm 2.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +2.8V ~ +5,0V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +75°C (Standard)
Ope. Temperature (O.:) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. +8.0 ppm ~ £15 ppm (1/2 Voo 0.8V or £1V) na.
VC-TCXO ‘ SX0-5200V Page TCXO ‘ SX0-7100 Page VC-TCXO ‘ SXO-7100V Page
Veontrol - Vcontrol
\
Package ng?‘? ] ; 1.05 ] -~
Output CLIPPED SINE CLIPPED SINE CLIPPED SINE
Frequency 6.000 MHz ~ 45,000 MHz 10.000 MHz ~ 26.000 MHz 10.000 MHz ~ 26.000 MHz
Freq. Stability / O.T. +2.5 ppm 2.5 ppm 2.5 ppm
Supply Voltage (Voo) +2.8V ~ +5,0V +2.8V ~ +5,0V +2.8V ~ +5,0V
-30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard) -30°C ~ +85°C (Standard)
Ope. Temperature (O.:) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) +8.0 ppm min. (£1.5V £1V) na. +8.0 ppm min. (¥1.5V £1V)
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List of products

TEMPERATURE COMPEN ED CRSYTAL OSCILLATOR

X0 | sxo2520 | Page X0 | sX0325 | Page X0 | SX05032 | Page
=z =3
= - Tios
Package \&:%%“/ f oo /ﬁgf’ } 105
»A = / 0
Output CMOS CMOS CMOS
Frequency 4.000 MHz ~ 54.000 MHz 4.000 MHz ~ 54.000 MHz 4.000 MHz ~ 54.000 MHz
Freg. Stability / O.T. 2.5 ppm 2.5 ppm 2.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +75°C (Standard)
Ope. Temperature (O..) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. na. na.
TCXO ‘ SX0-7050 Page TCXO ‘ SX0-4053CS Page VC-TCXO ‘ SX0-4053CSV | Page
Veontrol
= =
Package @x s iis
— /70 50
Output CMOS CLIPPED SINE CLIPPED SINE
Frequency 4.000 MHz ~ 54.000 MHz 13.000 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz
Freq. Stability / O.T. 2.5 ppm 0.5 ppm ~ £2.5 ppm 0.5 ppm ~ £2.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
a0 o 18E -30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard)
Ope. Temperature (O.T.) _i’geg N :ggg Egtat?gr‘;i)rd) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
P -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Vo) n.a. n.a. £8.0 ppm ~ £15 ppm (1/2 Voo 0.8V or £1V)
TCXO ‘ SX0-4053CSED | Page TCXO ‘ SX0-4053CM Page VC-TCXO ‘ SX0-4053CMV | Page
E/D control Vcontrol 2
\
Package s s
50
Output CLIPPED SINE CMOS CMOS
Frequency 13.000 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz 13.000 MHz ~ 52.000 MHz
Freq. Stability / O.T. 0.5 ppm ~ £2.5 ppm 0.5 ppm ~ £2.5 ppm 0.5 ppm ~ £2.5 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard)
Ope. Temperature (O.T.) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
-40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. na. +8.0 ppm ~ %15 ppm (1/2 Voo 0.8V or £1V)
TCXO ‘ SX0-4053CMED | Page TCXO ‘ SX0-4075CS Page VC-TCXO ‘ SX0-4075CSV | Page
E/D control Vcontrol
Package =¥ =~ =~
115 |16 116
%o /o /0
Output CMOS CLIPPED SINE CLIPPED SINE
Frequency 13.000 MHz ~ 52.000 MHz 10.000 MHz ~ 40.000 MHz 10.000 MHz ~ 40.000 MHz
Freq. Stability / O.T. £0.5 ppm ~ +2.5 ppm +0.5 ppm ~ *2.0 ppm 0.5 ppm ~ £2.0 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +1.8V ~ +3.3V
-30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard)
Ope. Temperature (O.T.) -30°C ~ +85 C (Standard) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard)
-40°C ~ +85°C (Option) -40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. na. 9.0 ppm ~ £15 ppm (1/2 Voo 0.8V or 1V)
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TEMPERATURE COMPENSATED CRSYTAL OSCIL

SMI

TCXO ‘ SX0-4075CM Page VC-TCXO ‘ SX0-4075CMV | Page TCXO ‘ SX0-9000C-CS | Page
Vcontrol
50 5.0 50
Package - - “
|16 |16 y |
/ 0 /o 70
Output CMOS CMOS CLIPPED SINE
Frequency 10.000 MHz ~ 40.000 MHz 10.000 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz
Freq. Stability / O.T. +0.5 ppm ~ £2.5 ppm +0.5 ppm ~ £2.5 ppm 0.1 ppm ~ £0.28 ppm
Supply Voltage (Voo) +1.8V ~ +3.3V +1.8V ~ +3.3V +2.7V ~ 45,5V
-30°C ~ +75°C (Standard) -30°C ~ +75°C (Standard) 10O 270
Ope. Temperature (O.T.) -30°C ~ +85°C (Standard) -30°C ~ +85°C (Standard) —4113"(0: o :ggg ggﬂgz;ﬂ;
-40°C ~ +85°C (Option) -40°C ~ +85°C (Option)
Voltage Control (Voo) na. £9.0 ppm ~ %15 ppm (1/2 Voo 0.8V or £1V) na.
VC-TCXO ‘ SX0-9000C-CSV | Page TCXO ‘ SX0-9000C-CM | Page VC-TCXO ‘ SX0-9000C-CMV | Page
Veontrol 50 Veontrol 50
Package - .
y |7 {1
70 70
Output CLIPPED SINE CMOS CMOS
Frequency 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz
Freq. Stability / O.T. 0.1 ppm ~ £0.28 ppm 0.1 ppm ~ £0.28 ppm 0.1 ppm ~ £0.28 ppm
Supply Voltage (Voo) +2.7V ~ +55V +2.7V ~ +55V +2.7V ~ 455V
-10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard)
Ope. Temperature (O.T:) -40°C ~ +85C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
Voltage Control (Voo) +5.0 ppm ~ %20 ppm (+1.65V +1.65V) na. +5.0 ppm ~ %15 ppm (+1.65V £1.65)
TCXO ‘ SX0-9000D-CS | Page VC-TCXO ‘ SX0-9000D-CSV | Page TCXO ‘ SX0-9000D-CM | Page
50 Vcontrol 50 5
Package T T T
[ |17 S
70 7.0 70
Output CLIPPED SINE CLIPPED SINE CMOS
Frequency 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz
Freq. Stability / O.T. 0.1 ppm ~ £0.28 ppm 10.1 ppm ~ £0.28 ppm 10.1 ppm ~ £0.28 ppm
Supply Voltage (Voo) +2.7V ~ +55V +2.7V ~ +55V +2.7V ~ 455V
-10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard)
Ope. Temperature (O.:) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
Voltage Control (Voo) n.a. +5.0 ppm ~ £20 ppm (+1.65V +1.65V) n.a.
VC-TCXO ‘ SX0-9000D-CMV | Page TCXO ‘ SX0-9000E-CS | Page VC-TCXO ‘ SX0-9000E-CSV | Page
Vcontrol 50 Veontrol
T~
Package 17 X
70
Output CMOS CLIPPED SINE CLIPPED SINE
Frequency 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz
Freq. Stability / O.T. *0.1 ppm ~ £0.28 ppm *0.1 ppm ~ £0.28 ppm *0.1 ppm ~ £0.28 ppm
Supply Voltage (Voo) +2.7V ~ +55V +2.7V ~ +55V +2.7V ~ +55V
-10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard)
Ope. Temperature (O.:) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard) -40°C ~ +85°C (Standard)
Voltage Control (Voo) +5.0 ppm ~ 15 ppm (+1.65V +£1.65V) n.a. +5.0 ppm ~ £20 ppm (+1.65V £1.65V)
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List of products

TEMPERATURE COMPENSATED CRSYTAL OSCILLATORS

TCXO ‘ SXO0-9000E-CM | Page VC-TCXO ‘ SX0-9000E-CMV | Page
Vcontrol
Package =3 =3 e
’ sEgy T sEgy T '
%o %o

Output CMOS CMOS
Frequency 10 MHz ~ 40.000 MHz 10 MHz ~ 40.000 MHz
Freg. Stability / O.T. 0.1 ppm ~ %0.28 ppm 0.1 ppm ~ %0.28 ppm
Supply Voltage (Voo) +2.7V ~ +5,5V +2.7V ~ +5,0V

-10°C ~ +70°C (Standard) -10°C ~ +70°C (Standard)
Ope. Temperature (O.T:) ~40°C ~ +85°C (Standard) ~40°C ~ +85°C (Standard)
Voltage Control (Voo) na. +5.0 ppm ~ %15 ppm (+1.65V +1.65V)
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OVEN CONTROLLED CRYSTAL OSCILLATOR

OCXO0 ‘ SX0-8000K Page
Veontrol 0
Package T
’ 632 Te ’

4
Output CMOS
Frequency 5.000 MHz ~ 40.000 MHz
Freq. Stability / O.T. +10 ppb ~ 50 ppb
Supply Voltage (Voo) +3.3V

-20°C ~ +70°C (Standard)

Ope. Temperature (O.T.) ~40°C ~ +85C (Option)
Voltage Control (Voo) +5.0 ppm min. (+1.65V £1.65V)

©)
X
O
=
@)
>
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List of products

MONOLITHIC CRYSTAL OSCILLATORS

MCF | osswF Page MCF | osswF Page MCF | 3sswF Page
Package p ﬁ@‘\? — ‘&%}r‘\i‘;T _?%?‘\33 &
T (S Syt
- 4 2. A2
Frequency (MH2) 14575 MHz ~ 150,000 MHz 21400 MHz ~ 90.000 MHz 45 or 46.350 MHz
No. of Pole 2-pole 4-pole 2-pole
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SMI

Quartz Crystal Units

11SMX STANDARD SMD CRYSTALS

11SMX STANDARD SPECIFICATIONS 11SMX STANDARD FREQUENCIES
[tem Specifications Max. Equivalent
B Fre,\q/lllj_lency Frequency Designator Series Resistance

Package type 11SMX z Ohms (Q) ESR
Frequency range 24.000 MHz to 80.000 MHz 24.000000 240 150
Frequency tolerance +30 ppm at +25°C £3°C 26.000000 260 150
Temperature stability (referred to +25°C) +30 ppm over -20°C to +70°C 32.000000 320 100

rctl s @ Load capacitance (CL) 7 pF, Typical 36.000000 360 100
Shunt capacitance (CO 5pF :

o0ieam ) nt capacitance (C0) pF max | 38.400000 384 80
Drive level (P) 100 yW max. (10 pW for testing) 40.000000 400 80
Aging *5 ppm max. at +25°C *3°C per year 48.000000 480 80
Cut / Oscillation mode AT-Cut/ Fundamental
Reflow condition 10 seconds max. at +250°C £10°C

PART NUMBERING GUIDE

2 11 M260 -7
o PR Package type 1 T | I Load capacitance (CL)
[E AT Circuit calibration condition Frequency designator
L [g HD {Example |
. T > SMI Part No. Package Circuit Calibration Condition Frequency
R _ M = Parallel resonance _
SOLDERING PATTERN 11M260-7 11 = 11SMX CL= 7 pF 260 = 26.000 MHz
= 11S384 11 = 11SMX S = Series resonance 384 = 38.400 MHz

j////% PACKAGE DATA
////% Package 11SMX

Item

0.75

Lid Metal
- AT-CUT Base Ceramic
(PpM)
o0 Sealing Seam
+80
T Terminal Tungsten (metalized)
2 ] : Gold / Nickel
R P Terminal plating (surface) / (under)
“ [ RoHS Compliant (Pb-free)
-60
-80
-100
-45 -30 -15 0 +15 +30 +45 +60 +75  +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS
TAPE SPECIFICATIONS
L s 0 20401 ] g
0 24 -
( ~x—o¢ o0—06
+Spommans. -
[ weea)
M », B F

A B C D F J L M Reel Dia. Qty/Reel

3000pcs
(1000pcs)

184 | 155 | 80 | 35 | 40 | 05 | 025 | 045 180
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SMI

Quartz Crystal Units

21SMX STANDARD SMD CRYSTALS

21SMX STANDARD SPECIFICATIONS 21SMX STANDARD FREQUENCIES
Item Specifications F Max. Equivalent
requency Frequency Designator Series Resistance
Package type 21SMX MHz Ohms (Q) ESR
Frequency range 20.000 MHz to 80.000 MHz 20.000000 200 100
Frequency tolerance +30 ppm at +25°C £3°C 24.000000 240 80
Temperature stability (referred to +25°C) +30 ppm over -20°C to +70°C 25000000 250 80
T Load capamtance (CL) 8 pF, Typlcal 26.000000 260 60
Pyep— Shunt capacitance (CO) 5 pF max. 27.000000 270 60
21SMX Drive level (P) 100 pW max. (10 uW for testlng) 27.120000 271 60
Aging £5 ppm max. at +25°C +3'C per year 28.636300 286 60
~ = Cut / Oscillation mode AT-Cut / Fundamental 30.000000 300 60
é Reflow condition 10 seconds max. at +250°C £10°C 32.000000 320 60
n " PART NUMBERING GUIDE 36.000000 360 60
= 21 M 400 - 8 38.400000 384 60
o - Package type I L Load capacitance (CL) ULl Gl 2
| g 0f Circuit calibration condition Frequency designator 42.000000 420 50
N o | A0 example 44.545000 44545 50
i i :1“6 ““"ﬁd) SMI Part No. Package Circuit Calibration Condition Frequency 48.000000 480 50
SOLDERING PATTERN 21M400-8 21 =21SMX M= Pacr:all-llflgr%ionance 400 = 40.000 MHz
' 218270 21 =21SMX S = Series resonance 270 =27.000 MHz
. _
g %/ - PACKAGE DATA
//% ////% - Package leMX
Lid Metal
. AT-CUT Base Ceramic
- Sealing Seam
P Terminal Tungsten (metalized)
o : : Gold / Nickel
B [ER IR (surface) / (under)
“ = RoHS Compliant (Pb-free)
40045 30 15 0 415 +30 #4560 +75 +90(C)
TAPE SPECIFICATIONS
W\;\ S
> -
T Eﬂﬂ EHaHetfe) ) )
L e L

A B C D F J L M Reel Dia. Qty/Reel

3000pcs
(1000pcs)
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Quartz Crystal Units
22SMX STANDARD SMD CRYSTALS

22SMX STANDARD SPECIFICATIONS 22SMX STANDARD FREQUENCIES
[tem Specifications Frequency Frequency Sngfai)éé%‘elg;;a;?nn:e
Package type 22SMX MHz Designator Ohms (Q) ESR
Frequency range 16.000 MHz to 80.000 MHz 16.000000 160 80
Frequency tolerance +30 ppm at +25°C £3°C 16.367660 1636 80
Temperature stability (referred to +25°C) +30 ppm over -20°C to +70°C 18.000000 180 80
Load capacitance (CL) 8 pF, Typical 19.200000 192 80
ize @
/-(\)c(t)l:;lss;ze . | Shuntcapaciance (CO 5 pF max. 20.000000 200 60
. m (Wt.
’ Drive level (P) 100 yW max. (10 pW for testing) 20.250000 2025 60
v 225MX Aging +5 ppm max. at +25°C +3°C per year 22.000000 220 60
~ = Cut / Oscillation mode AT-Cut / Fundamental 22.579200 2257 60
g HD Reflow condition 10 seconds max. at +250°C £10°C 24.000000 240 60
24.545400 2454 60
" D PART NUMBERING GUIDE 24576000 ot 50
— 22 M 480 - 8 :
08 . oV Package type T . Load capacitance (CL) 25000000 250 %0
- . g Circuit calibration condition Frequency designator 26.000000 260 60
5 27.000000 270 60
IREI [ msw Sai - S —— : 27.120000 n 60
™ 09 | # # ) a 0. ackage ircuit Calibration Condition requenc
L—’ <#2.& #: Grounded to metal lid> g M=p el q y 28.636360 2863636 60
= Parallel resonance
SOLDERING PATTERN 22M480-8 22 = 225MX CL= 8 pF 480 = 48.000 MHz 30.000000 300 50
225320 22 = 22SMX S = Series resonance | 320 = 32.000 MHz 32.000000 320 50
DATA 33.000000 330 50
v PACKAGE 33.868800 338 50
/ Package ZZSMX
2 Item 36.000000 360 40
.
Lid Metal 38.400000 384 40
. Base Ceramic 40.000000 400 40
e Sealing Seam 44.000000 440 40
= Terminal Tungsten (metalized) 45.000000 450 40
- | Gold / Nickel 48.000000 480 40
R [EiElpay (surface) / (under)
© X 52.000000 520 40
- — RoHS Compliant (Pb-free)
54.000000 540 40
-10045 30 15 0 +15 430 445 460 +75 +90 (C) 74100000 741 40
TYPICAL TEMPERATURE CHARACTERISTICS 80'000000 800 40
TAPE SPECIFICATIONS
( ~ :
. )B)@:@@@Lﬂ) :
T B C D F T L ‘M_~ Reel Dia. Qty/Reel
28 | 23 | 80 | 35 | 40 | 105 [025 | 075 | 180 &ggggz;
26 27




Quartz Crystal Units
32SMX(A) STANDARD SMD CRYSTALS

32SMX(A) STANDARD SPECIFICATIONS 32SMX(A) STANDARD FREQUENCIES
Item Specifications Max. Equivalent Max. Equivalent
Frequency Frequency Series Frequency Frequency Series
Package type 32SMX(A) MHz Designator Resistance MHz Designator Resistance
Ohms(Q) ESR Ohms(Q) ESR
T UETE A 9.843 MHzto  60.000 MHz (Fundamental)
Gy Lt 60.000 MHz to 150.000 MHz (3rd overtone) 12.000000 120 100 25400000 254 50
Frequency tolerance £30 ppm at #25°C £3C 12.288000 122 100 25.804800 258 50
- 3 o o 12.500000 125 100 26.000000 260 50
Temperature stability (referred to +25 C) *30 ppm over -20Cto +70C
rooe 10 pF, Typical (Fund ) 12.679170 126 100 27.000000 270 50
clual size . pF, Typical (Fundamental
0.0165 gm (wt) Load capacitance (CL) Series resonance (3rd overtone) 13.000000 130 80 27.120000 271 50
323MX(A) Shunt capacitance (CO) 5 pF max. 13.08148 1308 80 27.456000 2745 50
, : 13.500000 135 80 28.224000 2822 50
2y Drive level (P) 100 W max. (10 pW for testing)
2 < - N 25°C +3° 13.560000 1356 80 28.375000 283 50
- T . + T
R @ Aging 5 ppm max. at+25 C £3 C per year 14.318180 143 80 28.636360 2863636 50
— AT-Cut/ Fundamental / 9.843MHz to 60.000MHz
= «2 Cut / Oscillation mode AT-Cut /3rd overtone / 60.000MHz to 150.000MHz 14.745600 147 80 30.000000 300 50
 E— Reflow condition 10 seconds max. at +250°C £10°C 15.360000 153 80 $2.000000 520 50
01210 opviews 16.000000 160 80 32.256000 3225 50
] i PART NUMBERING GUIDE 16.368000 16368 80 32.736000 3273 50
C s - Jjﬂﬂ J 32 M 130 - 10 (A) 16.369000 16369 80 32.768000 32768 50
3 o -1
“ ® <#2 Z{M:Gmunded to ms:; lid> PaCkage type T T PaCkage type 16384000 163 80 33000000 330 50
SOLDERING PATTERN Circuit calibration condition Load capacitance (CL) 16.670000 1667 80 33.330000 3333 50
Frequency designator 16.756990 1675 80 33.333300 333333 50
16.920000 1692 80 33.600000 336 50
SMI Part No. Package Circuit Calibration Condition Frequency 16.934400 1693 80 33750000 337 50
M = Parallel 17.634160 1763 80 33.868800 338 50
= Parallel resonance
32M130-10(A) 32(A) = 32SMX(A) CL=10 pF 130 = 13.000 MHz 18.432000 184 80 36.000000 360 50
18.870000 188 80 36.480000 3648 50
AT-CUT PACKAGE DATA 19.069928 19069928 80 38.000000 380 50
(ppm)
o e Package 32SMX(A) 19.200000 192 80 38.400000 384 50
| Lid Metal 19.440000 194 80 39.000000 390 50
h T Base Ceramic 19.500000 195 80 40.000000 400 50
At O == : 19.660800 196 80 40.500000 405 50
2= Sealing Seam
“0 —— T ined 19.680000 1968 80 40.659300 4065 50
. ermina ungsten (metalized) 19.800000 198 80 41.000000 410 50
0 . . Gold / Nickel
5w B 0 s w6 w0 B (e 20.000000 200 50 41.600000 416 50
TYPICAL TEMPERATURE CHARACTERISTICS () Termlnal platlng (Surface) / (under)
P Compliant (Pb-f 20.480000 2048 50 44.000000 440 50
0 ompliant (Pb-free
TAPE SPEC!!:JCAHONS P ( ) 20.500000 205 50 48.000000 480 50
L oy, we ] 3 21.948718 2194 50 49.152000 491 50
7 \0\0 — —— - 22.000000 220 50 50.000000 500 50
I NLFARmEE o) e 22.118400 221 50 2. 2
+ )U}Q@LJUUU} 52.000000 520 50
22.579200 2257 50 54.000000 540 50
AlB|lcCc|D]|F J L | M | ReelDia. | Qty/Reel 23.104000 23104 50 55.466700 5546 50
35 | 28 | 80 | 35 | 40 | 105|025 | 10 | 180 &gggzz; 24.000000 240 50 67.500000 675 140 (3rd OT)
24.190660 2419 50 114.285000 114.285 100 (3rd OT)
24.545400 2454 50 141.302083 141.302 100 (3rd OT)
24576000 245 50
25.000000 250 50
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Quartz Crystal Units

53SMX FAMILY STANDARD SMD CRYSTALS

53SMX(B)

Actual size -

0.0238 gm (wt.)
53SMX(C)
Actual size -
0.0413 gm (wt.)
53SMX(D)

Actual size -

STANDARD SPECIFICATIONS
Item Specifications
Package type 53SMX(B) 53SMX(C) 53SMX(D)
Frequency range 10.0 MHz 0 300.0 MHz | 8.0MHZt060.0MHz | 8.0 MHZ to 50.0 MHz
Frequency tolerance +50 ppm at +25°C £3°C
Temperature stability (referred to +25°C) +50 ppm over -20°C to +70°C
Load capacitance (CL) 14 pF, Typical
Shunt capacitance (C0) 5 pF max.

Drive level (P)

100 pW max. (10 uW for testing)

Aging

+5 ppm max. at +25°C +3°C per year

Cut/ Oscillation mode

AT-Cut/ Fundamental / 8.000 MHz to  70.000 MHz

AT-Cut/ 3rd overtone / 70.000 MHz to 170.000 MHz

AT-Cut/ 5th overtone / 170.000 MHz to 300.000 MHz

Reflow condition

10 seconds max. at +250°C £10°C

PART NUMBERING GUID

E
53 M
%

Package type

Circuit calibration condition

1

IR

43 - 14 (C)

Package type

Frequency designator

Load capacitance (CL)

SMI Part No.

Package

Circuit Calibration Condition

Frequency

30

0.0564 gm (wt.)

53SMX(B)
5.0+0.2

#4 #3

#1 #2 E

[ — {1

12 26 12 <Top View>

#1 ém Wi" '7){3

| o]

I E

#4 #3 #1 #2

<#2 & #4 : Grounded to metal lid>

53SMX(C)

5.0£0.2

a A
A )
Height(H)

53SMX(1.3C) | 1.3 mm max.
53SMX(L1C) | 1.1 mm max.

32402

<53SMX(L5C)>
13 24 13
<Top View>

<53SMIX(L3C)>
10 30
<Top View>

o

53M320-16(8)

53(B) = 53SMX(B)

M = Parallel resonance

320 =32.000 MHz

CL=16pF
53M143-14(C) 53(C) = 53SMX(C) M = Paralle) resonance 143 = 14.31818 MHz
= pF
535184(D) 53(D) = 53SMX(D) S = Series resonance 184 = 18.432 MHz
PACKAGE DATA
- Package 53SMX(B) 53SMX(C) 53SMX(D)
Lid Metal Ceramic Ceramic
Base Ceramic Ceramic Ceramic
Sealing Seam Glass Glass
Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized)
; . Gold / Nickel Gold / Nickel Gold / Nickel
Terminal plating (surface) / (under) (surface) / (under) (surface) / (under)
RoHS Compliant (Pb-free) Compliant Compliant
53SMX(D)
5.0£0.2
#4 #3
a B
#1 #2 ﬁl E
é 26 é “ <Top View> P
| [ro]
] IE ] il
#4 #3 #1 #

<#2&#4:NC>

SOLDERING PATTERN
53SMX(B) & 53SMX(D)

53SMX STANDARD FREQUENCIES

a7 5 Max. Max. Max.
Frequency | Frequency qs“é‘r’ia;:m Frequency | Frequency Eqsu:rliilgnt Frequency | Frequency Eqé’é‘r’;lgm
7// %// MHz Designator Reaee MHz Designator REssEEE MHz Designator FES SR
4 | Ohms (Q) ESR Ohms (Q) ESR Ohms (Q) ESR
% 8.000000 080 300 19.312500 193125 50 40.000000 400 50
9.000000 090 300 19.440000 194 50 40.500000 405 50
9.519200 09519 100 19.500000 195 50 41.600000 416 50
9.600000 096 100 19.660800 196 50 41.850000 418 50
9.830400 098 100 19.680000 1968 50 42.000000 420 50
9.843750 0984 100 19.800000 198 50 44.000000 440 50
10.000000 100 100 20.000000 200 50 45.000000 450 50
10.178125 1017 100 20.250000 2025 50 45.158400 451 50
11.059200 1105 100 20.480000 2048 50 48.000000 480 50
AT-CUT 11.289600 1128 100 20.500000 205 50 49.152000 491 50
o) 12.000000 120 100 20.945000 20945 50 50.000000 500 50
+100 12.272700 1227 100 21.250000 2125 50 52.902500 529 50
+80 12.288000 122 100 22.000000 220 50 54.000000 540 50
o 12.500000 125 100 22.118400 21 50
420 12.504000 12504 100 22.168000 2216 50
Aff 0 —F= . 12.600000 126 100 22579200 225 50
20 12.731930 1273 100 22.579600 225796 50
:Z ~_ 12.800000 128 100 23.104000 23104 50
80 13.000000 130 100 24.000000 240 50
e 13081480 1308 100 24.288000 242 50
TYPICAL TEMPERATURE CHARACTERISTICS 13.225625 1322562 100 24.504200 24504 50
13.440000 1344 100 24.545450 2454545 50
TAPE SPECIFICATIONS 13500000 1% 100 24553500 255 50
0201 B 13.560000 1356 100 24.576000 245 50
t 9‘5\&;‘1 20401 E 14.187500 1418 100 25.000000 250 50
e — 14.296875 1429 100 25.140000 2514 50
4 ( = m A mEaa ol o 14.300000 143 100 25.400000 254 50
i )U}Q [ g e ) 14.318180 1431 100 26.000000 260 50
" N 5 F 14.400000 144 100 26.973100 2697 50
- ~ = 14.745600 147 100 27.000000 270 50
535MX(B) 15.000000 150 50 27.120000 271 50
[AleJc]o[F]a] L [m]Reba | Qyree |
|54 | 35 [120] 55 | 80 | 16 | 025 10 | 180 | 1000pcs | 15.360000 153 50 21.648000 216 50
53SMX(C) 15.600000 156 50 27.820800 2782 50
[A]8c o[ F 3] [w]Freon | oyred | 15.968000 159 50 28.224000 282 50
[ 55 a7 [120 55 [ 80 [ 15| 03 [165] 180 | 1000pcs | 15.974400 1597 50 28.322000 2832 50
53SMX(D) 15.978000 15978 50 28.375000 283 50
[As[c o[ F ]3]t w] revn oyred ] 16.000000 160 50 28.500000 285 50
[ss[as [wofss[eofrs oa]ua s [ womes | 16050000 1605 50 28636360 | 2863636 50
16.367000 16367 50 28.636363 2863 50
16.368000 16368 50 29.491200 294 50
16.369000 16369 50 29.498900 294989 50
16.370000 1637 50 30.000000 300 50
16.384000 163 50 30.080000 3008 50
16.500000 165 50 32.000000 320 50
16.670000 1667 50 32.110000 321 50
16.800000 168 50 32.720000 327 50
16.900000 169 50 32.768000 32768 50
16.920000 1692 50 33.000000 330 50
16.934400 1693 50 33.231000 332 50
17.328000 173 50 33.330000 3333 50
17.581400 175 50 33.333000 33333 50
17.734475 1773 50 33.750000 3375 50
18.000000 180 50 33.868800 338 50
18.414000 1841 50 34.368000 343 50
18.432000 184 50 35.280000 3528 50
19.069928 19069928 50 35.328000 353 50
19.069929 1906 50 35.468950 354 50
19.200000 192 50 36.000000 360 50
19.312000 193 50 36.864000 368 50
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Quartz Crystal Units
97SMX FAMILY STANDARD SMD CRYSTALS

SOLDERING PATTERN

97SMX(A) STANDARD SPECIFICATIONS 97SMX STANDARD FREQUENCIES
Item Specifications ISR STEIE) Frequenc Frequenc Max.SEqL_livaIent Frequenc . Max. Equivalent
u re
Package type STSMX®) STSMX(®) S7SMX(C) l(\]/IHz ’ Des(i]gnatoyr Resfsrtlgﬁce I(\]/IHz ! Des(i];r?gt(:)yr Regg{gﬁce
Frequency range 9.0MHz10150.0 MHz | 12.0 MHzto 50.0MHz | 10.0MHzto 67.0 MHz Ohms(Q) ESR Ohms(Q) ESR
Frequency tolerance +50 ppm at +25°C £3°C 9.84375000 0984 60 19.800000 198 40
Actual size ) Temperature.z stability (referred to +25°C) +50 ppm over -20°C to +70°C iggggggg 182 Zg gggggggg ;gg jg
0.0585 gm (wt) Load capacitance (CL) 16 pF, Typical 10.752000 1075 60 20.480000 2048 20
97SMX(B) Shlunt capacitance (C0) 5 pF max. 11.059200 1105 50 20.600000 206 40
Drive level (P) 100 uW max. (10 uW for testing) 11.289600 1128 50 20.657500 2065 40
Aging +5 ppm max. at +25°C £3°C per year 11.298000 11298 50 20.945000 20945 40
_ AT-Cut/ Fundamental / 9.000 MHz to  54.000 MHz LA LA kil 21.250000 2125 40
Cut / Oscillation mode oo 12.288000 122 40 21.700000 217 40
AT-Cut/ 3rd overtone / 44.000 MHz to 150.000 MHz izz 12504000 12504 40 22.000000 220 40
Reflow condition 10 seconds max. at +250°C £10°C 60— 12.582910 125 40 22.118400 221 40
acualsze (D s 12.600000 126 40 23.920000 2392 40
0,031 gm (wt) PART NUMBERING GUIDE o et I 12.750000 1275 40 24000000 240 40
97 M 240 - 16 (C) o 12.779520 1277 40 24.545400 2454 40
97SMX(C) T T — 12.800000 128 40 24.553500 2455 40
Package type Package type 12.989690 129 40 24576000 25 40
Circuit calibration condition Load capacitance (CL) 100 - -
Frequency designator P W:(S:ALTE;F,ER,::EREC;S;RACT;‘:SHC;GG 475 +90 (C) 13.000000 130 40 25.000000 250 40
13.248000 132 40 25.488330 2548 40
TAPE SPECIFICATIONS 13.400000 134 40 25.808400 258 40
SMI Part No. Package Circuit Calibration Condition Frequency agao 13.454880 1345 40 26.000000 260 40
st sz 97M120-10(A) 97(A) = 97SMX(A) M= Pgrf":e'l[)e;g“ance 120 = 12.000 MHz L %v"‘\ln . _ - i;gggggg 1133551 28 23:332323 2267109 38
00549 gm (wt) 975250(8) 97(B) = 97SMX(B) S = Series resonance 250 = 25,000 MHz 4 C H\%\l Vﬁvﬁuﬁu o 13560000 1356 40 21.820800 2182 40
97SMX(A) 97M240-16 _ M = Parallel resonance _ f )u}g guuy ) 13.567000 13567 40 2iio o303 225 ui
(C) 97(C) = 97SMX(C) CL= 16 pF 240 =24.000 MHz . 7 T - 13.567200 135672 40 28.800000 288 40
u 5 - 97SMIX(A) = 13.568750 13568 40 29.498928 2949892 40
@ g E PACKAGE DATA ("] clo F[ s [ v]w]reoa| oyre] 13.700200 137 40 30.000000 300 40
L ) ‘" |64 |40 [120] 55 [ 80|15 03|20 | 178 | 1000pcs | 13.824000 138 40 32.000000 320 40
“ ” ltem A 97SMX(A) 97SMX(B) 97SMX(C) 97SMX(B) & 97SMX(C) 14.318180 143 40 32.768000 32768 40
ﬁ‘i Lid Metal Ceramic Ceramic } @AA } ;9 }15,0} :5 } ;o } 1J5 } 0: } ys } RET;E } ffé?f! } L = 40 pooeh) £ oL
i Base Ceramic Ceramic Ceramic 14.725000 14725 40 36.000000 360 40
;5 - 1; 4 o “ Sealing Seam Epoxy Epoxy 14.745600 147 40 38.880000 368 40
- i I S, : : , , 14.850000 1485 40 39.000000 390 40
EL [ 0 }_J] Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized) 14.900000 149 40 40.000000 400 40
IE L P Terminal plating Gold / Nickel Gold / Nickel Gold / Nickel 15.000000 150 40 44.000000 440 100 (3rd OT)
# 1 (;MGMEW mﬁd) (surface) / (under) (surface) / (under) (surface) / (under) 15.360000 153 40 44545000 445 100 (3rd OT)
RoHS Compliant (Pb-free) Compliant (Pb-free) Compliant (Pb-free) 15.600000 156 40 48.000000 480 100 (3rd OT)
97SMX(B) 16.000000 160 40 49.152000 491 40
— 97SMX(C) 16.367000 16367 40 50.000000 500 40
“ = b 16.368000 16368 40 52.074000 5207 100 (3rd OT)
g E . 16.384000 163 40 54.000000 540 40
) ] 16.524800 1652 40 70.933300 7093 100 (3rd OT)
: : 16.800000 168 40 78.587500 7858 100 (3rd OT)
c—: 17.792000 1779 40 78.737500 7873 100 (3rd OT)
18.000000 180 40 78.780000 7878 100 (3rd OT)
;15 20 1; R 18.08000 1808 40 87.395000 8739 100 (3rd OT)
] I ER 18.414000 1841 40 106.250000 106.25 100 (3rd OT)
b - EWDH] 18.432000 184 40 125.000000 125 100 (3rd OT)
- N S M - 19.069900 1906 40
w28 #iNC 19.200000 192 40
19.440000 194 40
19.660800 196 40
19.680000 1968 40
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Quartz Crystal Units
94SMX FAMILY STANDARD SMD CRYSTALS

SOLDERING PATTERN

34

94SMX(B) STANDARD SPECIFICATIONS 94SMX STANDARD FREQUENCIES
Item Specifications 94SMX(B)5§ 34SMX(C) Max. Equivalent Max. Equivalent
Frequency Frequency Series Frequency Frequency Series
Package type 94SMX(B) 94SMX(C) 94SMX(D) MHz Designator Resistance MHz Designator Resistance
Frequency range 8OMHz101000MHz | 6.0MHZto70.0MHz | 6.0 MHz 10 70.0 MHz 000000 0 Ohmss(gl)ESR 0000000 o0 Ohms(;!)ESR
o . . 40. 4 5
T Al R . 0P 2S CEC 6.144000 061 80 455555000 455 50
Actual size Temperature stability (referred to +25°C) +50 ppm over -20Cto +70°C 7.372800 073 80 49.152000 491 50
01213gm (w) Load capacitance (CL) 16 pF, Typical 7.600000 076 80 56.448000 564 80 (3rd OT)
Shunt capacitance (C0) 5 pF max. 8.000000 080 80 56.500000 565 80 (3rd OT)
94SMX(C) Dive level P) 100 W max. (10 W for testing) 9.216000 092 80 57.645000 576 80 (3rd OT)
Aging 5 ppm max. at +25°C +3°C per year 9.830400 098 80 61.440000 614 80 (3rd OT)
9.843750 0984 80 64.000000 640 80 (3rd OT)
Ut/ oseillation Mode AT-Cut/ Fundamental / 6.000 MHz to 50.000 MHz o) 10.000000 100 60 70.537600 705 80 (3rd OT)
AT-Cut/ 3rd overtone /30.000 MHz to 100.000 MHz o 10.245000 10245 60 72303330 723 80 (3rd OT)
Reflow condition 10 seconds max. at +250°C +10°C o =— 10.368000 103 60 72.837500 728 80 (3rd OT)
ncval size . - _ 11.059200 1105 60 76.210000 762 80 (3rd OT)
D125 9m ) PART NUMBERING GUIDE o T 12.000000 120 60 77.500000 775 80 (3rd OT)
94 M 800 - 16 (D) 30T : 12.288000 122 60 78.555000 7855 80 (3rd OT)
94SMX(D) T —r o © D~ 12.800000 128 60 78.587500 7858 80 (3rd OT)
Package type Oscillation mode 13.000000 130 60 80.000000 800 80 (3rd OT)
Circuit calibratign condition PaFkage type W e T e (O 13.500000 135 60 80.910000 809 80 (3rd OT)
Frequency designator Load capacitance (CL) TYPICAL TEMPERATURE CHARACTERISTICS 13560000 1356 60 81.840000 818 80 (3fd OT)
TAPE SPECIFICATIONS 13567200 135672 60 85.250000 852 80 (3rd OT)
SMI Part No. Package Circuit Calibration Condition Frequency Oscillation mode age } 13.824000 138 60 86.784000 867 80 (3rd OT)
Actual size - 945945(B)30T 94(B)= 94SMX(B) | S = Series resonance = 945=94500MHz | 30T = 3rd Overtone - e’f;@\zm e _ £ i:?;gégg 1411‘7‘25 28 50462%00000000 1%‘;?0 gg gg gg
01249gm() | 9aM160-18(C) 94(C)=9uswx() | MTFEELTRIN | 160=16000MHz | o iaion i PN ~Sompmans - 14.745000 r %0
94SMX(B) ) 1 = Parallel resonance ) i EPEgged) 15.360000 153 60
s 94M800- 16(D)30T 94(D) = 94SMX(D) SL 16 pF 800=80.000MHz | 30T = 3rd Overtone L 7 - 16.000000 160 50
i (500 @ 94SMX(B) 16.368000 16368 50
% PAC KAG E DATA [A[8]c]o[FJa] L] m]ReDa | Qyreel | 16.384000 163 50
| ) 2 EEREE ST TS T [ 7353 ]160] 75 [80] 15 03|19 ] 18 | 1000pcs | 16.670000 1667 50
o 2 Iltem 94SMX(C) & 94SMX(D) 18.000000 180 50
. Lid Metal Ceramic Ceramic o T R B B e 18.432000 184 50
ﬁ %E Base Ceramlc Ceramlc Ceramlc 79 54 | 160 | 75 8.0 15 03 18 178 1000pcs 19.660800 196 50
[T R T, <TopView> Sealing Seam Epoxy Epoxy 20.000000 200 50
- % M }—:3 Terminal Tungsten (m.etalized) Tungsten (m-etalized) Tungsten (m-etalized) iggjgggg 22&285 28
d:gi :[]HD i Terminal plating (su(r%fglge/) ’/\léﬁl:ﬁiler) (su?fglgeg ’l\"((ljﬁedler) (su(r;fglge; ’/\‘Eﬁl:ﬁiler) ;1'2‘215000 22124 50
b "o i Gt el RoHS Compliant (Ph-free) Compliant (Pb-free) Compliant (Pb-free) 2327(1)222 233:7 gg
24.576000 245 50
4SMX(C) 94SNMX(D) 25000000 250 50
u_oma 6 B 27.000000 270 50
. f 1. 28.224000 282 50
L ) 3 E 28.600000 286 50
ﬂ w > - 28.636363 2863 50
o — | 29.498928 2949892 50
i e e 30,000000 300 50
T | \ 31.914800 319 50
la B w_ on : - - 33.333000 33333 50
E = i: ] Mj p LT Bt 33.553000 335 50
[%: L : 35.328000 353 50
w P P P 35.468950 354 50
- rarNe 36.000000 360 50
36.864000 368 50
39.600000 396 50
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Quartz Crystal Units
93SMX FAMILY STANDARD SMD CRYSTALS

93SMX(A) STANDARD SPECIFICATIONS 93SMX STANDARD FREQUENCIES

o . Max. Equivalent Max. Equivalent Max. Equivalent Max. Equivalent Max. Equivalent
ltem Specmcatlons Frequency | Frequency Series Frequency | Frequency Series Frequency | Frequency Series Frequency | Frequency Series Frequency | Frequency Series
MHz Designator | _Resistance MHz Designator | _Resistance MHz Designator | _Resistance MHz Designator | _Resistance MHz Designator | _Resistance
Ohms (Q) ESR Ohms (Q) ESR Ohms (Q) ESR Ohms (Q) ESR Ohms (Q) ESR
Package type 93SMX(A) 93SMX(B) 4.000000 040 300 13500000 | 135 50 17.258400 | 1725 50 24557200 | 2455 50 35468800 | 354688 50
Frequency range 4.000 MHz t0 50.000 MHz | 4.000 MHz to 8.000 MHz 5000000 050 250 13560000 | 1356 50 17.262700 | 172 50 24576000 | 245 50 35637500 | 356 50
R . 5175000 | 0517 250 13564980 | 13564 50 17.664000 | 176 50 24858900 | 248 50 35795500 | 357 50
Frequency tolerance 50 ppm at +25C+3C 5845000 | 0584 250 13567178 | 135671 50 17.734475 | 1773 50 25000000 | 250 50 36.000000 | 360 50
Temperature stability (referred to +25°C) +50 ppm over -20°C to +70°C 6.000000 060 250 13567200 | 135672 50 18.000000 | 180 50 25140000 | 2514 50 36.200000 | 362 50
- : 6.750000 | 0675 250 13568750 | 135687 50 18.080000 | 1808 50 25670000 | 2567 50 36.818178 | 36818178 50
. - Load capacitance (CL) 16 pF, Typical 7200000 | 072 250 13568800 | 13568 50 18108600 | 181 50 25804800 | 258 50 36.818200 | 368182 50
Actual size Shunt capacitance (C0) 5 pF max 7.372800 073 250 13570300 | 1357 50 18300000 | 183 50 26000000 | 260 50 36.864000 | 3686 50
0.1667 gm (wt) : . 7.500000 075 250 13570313 | 135703 50 18.355000 | 1835 50 26800000 | 268 50 37.500000 | 375 50
93SMX(B) Drive level (P) 300 uW max. (10 yW for testing) 8.000000 080 200 13574000 | 13574 50 18425200 | 1842 50 26.973050 | 26973 50 33.000000 | 380 50
Aging +5 ppm max. at +25°C +3°C per year 8.192000 | 08192 200 13575600 | 13575 50 18432000 | 184 50 26973100 | 2697 50 38.035000 | 3803 50
— 8.664000 086 200 13575630 | 135756 50 18437500 | 18437 50 26.980000 | 2698 50 38.352000 | 3835 50
Cut/ Oscillation mode AT-Cut/ Fundamental 9.000000 090 200 13577000 | 13577 50 18.544000 | 18544 50 27.000000 | 270 50 38400000 | 384 50
Reflow condition 10 seconds max. at +250°C +10°C 9.185183 091 200 13577400 | 135774 50 18.937500 | 1893 50 27120000 | 271 50 40.000000 | 400 50
9.216000 092 200 13577500 | 135775 50 19.000000 | 190 50 27.500000 | 275 50 40190000 | 401 50
PART NUMBERING GUIDE 9.509375 095 120 13580000 | 1358 50 19.069920 | 1906992 50 27.700000 | 277 50 40320000 | 403 50
9510000 | 0951 120 13580600 | 135806 50 19.069929 | 19069929 50 27.823900 | 27823 50 40500000 | 405 50
93 M 100 - 16 A 9.830400 098 120 13580625 | 1358062 50 19.138600 1913 50 27.870000 2787 50 40.737600 407 50
1 9.843750 | 0984 120 13585500 | 13585 50 19.170000 | 1917 50 28.000000 | 280 50 41600000 | 416 50
s - Package type Package type 9.845310 | 09845 120 13.750000 1375 50 19.176000 | 19176 50 28.125000 281 50 42954540 | 4295 50
Actual size Circuit calibration condition Load capacitance (CL) 9.859380 | 0085 120 13824000 | 138 50 19.200000 | 192 50 28.224000 | 282 50
0.208 gm (wt.) Frequency designator 9.861818 | 098618 120 13912800 | 139 50 19.247000 | 1924 50 28.244000 | 2824 50
9.861820 | 09861 120 14000000 | 140 50 19.260000 | 1926 50 28322000 | 2832 50
93SMX(A) 9.864375 | 0986437 120 14129688 | 1412 50 19.390000 | 193 50 28.350000 | 2835 50
= SMI Part No Package Circuit Calibration Condition Frequency 9.864380 | 09864 120 14.187500 | 1418 50 19500000 | 195 50 28.375000 | 283 50
1 2 : 9.874380 | 0087 120 14237500 | 1423 50 19.660800 | 196 50 28496100 | 284 50
g M = Parallel resonance
B 5 H 93M100-16(A) 93 = 93SMX \ 100 = 10.000 MHz 10000000 | 100 100 14250000 | 142 50 19.670000 | 1967 50 28500000 | 285 50
L ) CL=16 pF 10.000500 | 100005 100 14264000 | 1426 50 19.687500 | 19687 50 28.604900 | 28604 50
938360(A) 93 - 93SMX S - Serles resonance 360 - 36000 MHZ 10.178000 1017 100 14.284800 1428 50 19.800000 198 50 28.625000 2862 50
| 10.178125 | 101781 100 14318180 | 143 50 19.968000 | 199 50 28636363 | 2863 50
93M040-8(B) 93(B) = 93SMX(B) M = Parallel resonance 040 = 4.000 MHz 10250000 | 1025 100 14.464063 | 1446 50 19.990000 | 1999 50 28724000 | 287 50
15, 50 15 CL =8 pF ' 10.260000 | 1026 100 14721000 | 1472 50 19.993700 | 19993 50 28.900000 | 289 50
<Top View>
_ w 11000000 | 110 100 14745600 | 147 50 20000000 | 200 50 29.000000 | 290 50
L = T PACKAGE DATA 11.059200 | 1105 100 14750000 | 1475 50 20250000 | 2025 50 29.491200 294 50
e - - Package 11150000 | 1115 100 15000000 | 150 50 20480000 | 2048 50 29.498900 | 294989 50
ltem 93SMX(A) 93SMX(B) 11250000 | 1125 100 15360000 | 153 50 20499800 | 2049 50 20498928 | 2049892 50
93SMX(B) Lid Ceramic Ceramic 11289600 | 1128 100 15954500 | 1505 50 20500000 | 205 50 29700000 | 297 50
a0s02 . . 11208000 | 11298 100 15968000 | 1506 50 20736000 | 2073 50 30.000000 | 300 50
- R Base Ceramic Ceramic 11.894400 | 11894 100 15.974400 | 1597 50 20.945000 | 20945 50 30.275000 | 3027 50
3 : 11895100 | 11895 100 15992000 | 1599 50 21000000 | 210 50 30.720000 | 307 50
kS Sealing Glass Glass
L J 11805104 | 118951 100 16000000 | 160 50 21047200 | 2104 50 31000000 | 310 50
Terminal Tungsten (metalized) = Tungsten (metalized) 11968000 | 1196 100 16.069900 | 1606 50 21047236 | 21047 50 31104000 | 31104 50
—— 7 Gold / Nickel Gold / Nickel 11980800 | 1198 100 16.110000 | 1611 50 21120000 | 211 50 31.400000 | 314 50
— Termi :
erminal plating 11995200 | 1199 100 16.128000 | 1612 50 21.213000 | 2121 50 31.948800 | 31948 50
surface) / (under surface) / (under : : - :
2 2 <Topviw ( )/ ( ) ( ) ( ) 12.000000 | 120 80 16200000 | 162 50 21.250000 | 2125 50 31987500 | 3198 50
% IER RoHS Compliant Compliant 12288000 | 122 80 16.384000 | 163 50 21477270 | 2147 50 32000000 | 320 50
| [ M M ,,,,, | 12.331800 | 1233 80 16500000 | 165 50 21544400 | 215 50 32223200 | 3222 50
L J - i AT-CUT TAPE SPECIFICATIONS 12.500000 125 80 16.647300 1664 50 21544415 2154 50 32.720000 327 50
(o) so0 12580000 | 1258 80 16.656000 | 1665 50 21.667000 | 216 50 32.768000 | 32768 50
SOLDERING PATTERN . ] o
s - L B, 2 g 13000000 | 130 50 16.666000 | 1666 50 22118400 | 221 50 33.000000 | 330 50
9355MX(A) . . - 13.083600 | 130836 50 16.667000 | 166 50 22450000 | 224 50 33145300 | 331 50
o ( g % R 13083840 | 1308384 50 16.670000 | 1667 50 22579200 | 2257 50 33.231000 | 332 50
- _ S NRlFARDLE °
= ) }QJ e ) 13125000 | 1312 50 1677000 | 1677 50 22.900088 | 229 50 33.333000 | 33333 50
R O s B ﬂ 13.225000 | 13225 50 16777200 | 167 50 23000000 | 230 50 33.333333 | 33333333 50
o —- K e 13.225600 | 132256 50 16.900000 | 169 50 23040000 | 2304 50 33.528000 | 3352 50
93SMX(B) ) ~ [afefcTo[F[a]t[w]reba [ oyrel | 13205625 | 1322562 50 16.915000 | 1691 50 24000000 | 240 50 33.868800 | 338 50
a7 © |84 |48 [160] 75 |80 | 15 [ 03 [ 20| 330 | 1000pcs |
13.333300 | 133333 50 16.920000 | 1602 50 24000100 | 240001 50 34.560000 | 345 50
-100
6@ 15 0 W5 w0 w5 w0 B 900 13.333333 | 13333333 50 16.934400 | 1603 50 24545400 | 245454 50 35328000 | 3532 50
TYPICAL TEMPERATURE CHARACTERISTICS
o 13400000 | 134 50 17.177600 | 171 50 24.545454 | 24545454 50 35468750 | 354687 50
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Quartz Crystal Units

92SMX FAMILY STANDARD SMD CRYSTALS

92SMX(CN)

Actual size -

0.2568 gm (wt.)

92SMX(D)

Actual size -

0.2355 gm (wt.)

92SMX(CN)

[

5.5+0.2

STANDARD SPECIFICATIONS

Item Specifications
Package type 92SMX(CN) 92SMX(D)*
Frequency range 3579545 MHz 0 30.0 MHz | 3.579545 MHz to 40.0 MHz
Frequency tolerance *50 ppm at +25°C £3°C
Temperature stability (referred to +25°C) *50 ppm over -20°C to +70°C
Load capacitance (CL) 16 pF, Typical
Shunt capacitance (C0) 5 pF max.
Drive level (P) 300 pW max. (10 uW for testing)
Aging +5 ppm max. at +25°C £3°C per year

Cut / Oscillation mode

AT-Cut / Fundamental

Reflow condition

10 seconds max. at +250°C £10°C

*Formerly 49SMX-CB(N)

PART NUMBERING GUIDE

Package type
Circuit calibration condition
Frequency designator

92 M 040 - 16 (CN)
1 jn

Package type
Load capacitance (CL)

SMI Part No. Package

Circuit Calibration Condition Frequency

92M040-16(CN) | 92(CN) = 92SMX(CN)

M = Parallel resonance 040 = 4.000 MHz

Package Height (H) | Sealing | _RoHS CL = 16pF
I TT T =l |eesuxaso)iseoimmmax| Epoy | Qoo _
ST 20z | s | Complnt 92M060-20(D) 92(D) = 92SMX(D) M= Pzérillzezlzrgsgnance 060 = 6.000 MHz
: e PACKAGE DATA
1 1
# | sw | B w ltem R 92SMX(CN) 92SMX(D)
92SMX(D) Lid / Cover Ceramic Metal
Bomac Base Ceramic Glass on Metal
[ ﬂ Insulator n.a. n.a.
- Sealing See drawing Resistance
— Terminal Tungsten (metalized) Alloy (FeNiCo)
20,_30_20 . . Gold / Nickel Gold / Nickel
= _Tover et ety (surface) / (under) (surface) / (under)
[Mz { 0 } RoHS Compliant (Pb-free) | Compliant (Pb-free)
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SOLDERING PATTERN

925MX STANDARD FREQUENCIES

92SMX(CN)
Max. Equivalent Max. Equivalent
Frequency Frequency Series Frequency Frequency Series
MHz Designator Resistance MHz Designator Resistance
Ohms(Q)ESR Ohms(Q)ESR
3.579545 035 200 24.000000 240 50
3.648000 0364 200 24.576000 245 50
3.686400 0368 200 25.000000 250 40
4.000000 040 150 26.540000 2654 40
4.032000 0403 150 27.000000 270 40
7 4.096000 0409 150 28.636363 2863 40
% 4.194304 041 150 29.491200 294 40
7 4.433619 044 150 30.000000 300 40
%///% 4.800000 048 150 32.000000 320 40
4.915200 049 150 33.000000 330 40
AT-CUT 5.000000 050 150 35.468950 354 40
oom) 5.333000 05333 150 36.864000 368 40
w 5.699623 056 150 37.745000 377 40
60— 6.000000 060 100 39.000000 390 40
o0 6.144000 061 100 40.000000 400 40
e 6.176000 0617 100
2 7.372800 073 100
:Z [ 7.600000 076 100
) 7.680000 0768 100
M w15 0 s w0 w5 w0 +90 (C) 8.000000 080 100
TYPICAL TEMPERATURE CHARACTERISTICS 8 192000 08192 100
8.400000 084 100
TAPE SPECJEOICATIONS 9000000 090 100
L, ] ] 9.216000 092 100
‘0\; _, - 9.600000 096 100
( "[%ﬂ ﬁ{\ O 9.830400 098 100
<) i BHeHeHe) ) 10.000000 100 80
10.202000 102 80
AT 10.245000 10245 80
A B [ D ngsJMX(LCN) M Reel Dia. Qty/Reel 11059200 1105 80
122 58 | 20| s | 120 | |03 |20 | 30 fggggg: 12.000000 120 80
92SNIX(D) 12.288000 122 80
[A[8]c]o[F]a] L] m]Reba | Qyreel | 13.000000 130 80
|13 53 [240[m5 120 17 [ 03 [ 27 | 30 | 1000pcs | 13.248000 132 80
13.500000 135 80
14.000000 140 50
14.318180 143 50
14.400000 144 50
14.745600 147 50
15.000000 150 50
15.360000 153 50
16.000000 160 50
16.384000 163 50
17.700000 177 50
17.734475 1773 50
18.000000 180 50
18.432000 184 50
19.660800 196 50
20.000000 200 50
20.480000 2048 50
22.118400 221 50
23.000000 230 50
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Quartz Crystal Units

86SMX FAMILY STANDARD SMD CRYSTALS

STANDARD SPECIFICATIONS

86SMX(LPN)

Actual size -

0.344 gm (wt.)
86SMX(CSM)

Actual size -

0.6703 gm (wt.)

86SMX(LPN)

124401

<#2&#3:NC>

86SMX(CSM)

12.8 max.

Ol

Package Height(H).
86SIX(5.1CSM)
86SMX(4.2CSM)

<Top View>

<#2 & #3:NC>

SOLDERING PATTERN
86SMX(LPN)

94

1

86SMX(CSM)

40

[tem Specifications
Package type 86SMX(LPN) 86SMX(CSM)
Frequency range 3.579545 MHz to 32.000 MHz
Frequency tolerance #50 ppm at +25°C +3°C
Temperature stability (referred to +25°C) *50 ppm over -20°C to +70°C
Load capacitance (CL) 16 pF, Typical

Shunt capacitance (C0)

5 pF max.

Drive level (P)

100 W max. (10 pW for testing)

Aging

*5 ppm max. at +25°C +3°C per year

Cut / Oscillation mode

AT-Cut / Fundamental

Reflow condition

10 seconds max. at +250°C £10°C

PART NUMBERING GUIDE

86 M 0368 -16 (LPN)
LeN

Package type Package type
Circuit calibration condition Load capacitance (CL)
Frequency designator

SMI Part No. Package Circuit Calibration Condition Frequency

86M0368-16(LPN)

86(LPN) = 86SMX(LPN)

M = Parallel resonance

0368 = 3.68640 MHz

CL = 16pF
86M073-18(CSM) | 86(CSM) = 86SMX(CSM) | ™ = P%ﬁ'f'{ggﬁ“ance 073 = 7.37280 MHz
PACKAGE DATA

o Package | 8gSMX(LPN) 86SMX(CSM)
Outer Package / -
S Plastic Metal
Base n.a. Metal
Insulator n.a. 46 nylon

- Press-fit :
Sealing (3x10mm built-in) Resistance
Terminal lead frame 42 alloy 42 alloy

. . Tin / Nickel .
Terminal plating (surface) / (under) Tin
RoHS Compliant Compliant (Pb-free)

AT-CUT 86SMX STANDARD FREQUENCIES
(ppm)
+100 Max. Equivalent Max. Equivalent
a0 Frequency Frequency Series Frequency Frequency Series
e MHz Designator Resistance MHz Designator Resistance
‘;Z Ohms(Q)ESR Ohms(Q)ESR
A O 3.579545 035 200 18.543000 18543 50
“ 3.600000 036 200 19.200000 192 50
:2 b 3.686400 0368 200 19.660800 196 50
% 4.000000 040 150 20.000000 200 40
e w15 0 s w0 5 @ a5 (0 4.032000 0403 150 20.480000 2048 40
TIPICAL TENPERATURE CHARACTERISTICS 4.096000 0409 150 20.940000 2094 40
TAPE SPECIFICATIONS 4.194304 041 150 21.425660 214 40
2010 4.433619 044 150 22.118400 221 40
L&y, ] i 4.608000 046 150 23.438000 234 40
- — - 4.800000 048 150 23.961600 239 40
( ﬁ o 4.915200 049 150 24.000000 240 40
<) }@ HEHHH] ) ) 5.000000 050 120 24.576000 245 40
} N - - 5.068800 0506 120 25.000000 250 40
- o o 5.120000 0512 120 27.000000 270 40
SGSMX(LPN) 5.256200 0525 120 28.224000 282 40
[A[8]c]o[F]a] L] m]ReDa | Qyreel |
[128] 48 [240 |15 [120] 22 [ 04 [ 39 | 330 | 1000pcs | 6.000000 060 100 29.491200 294 40
86SMX(CSM) 6.144000 061 100 30.000000 300 40
[Alefclo][r[a]L]w]reDa [ Qe | 6.400000 064 100 32.000000 320 40
[131] 53 [240 |15 [120] 22 [ 04 [ 54 | 30 | 1000pcs |
6.650000 0665 100
7.372800 073 80
7.441400 074 80
7.621000 0762 80
7.680000 0768 80
8.000000 080 80
8.192000 08192 80
9.216000 092 60
9.537500 095 60
9.600000 096 60
9.830400 098 60
10.000000 100 60
10.240000 1024 60
10.752000 1075 60
11.000000 110 60
11.059200 1105 60
12.000000 120 60
12.288000 122 60
12.296000 1229 60
12.800000 128 60
13.105000 131 50
13.500000 135 50
13.560000 1356 50
14.250000 142 50
14.318180 143 50
14.745600 147 50
15.000000 150 50
15.360000 153 50
16.000000 160 50
16.384000 163 50
16.588000 1658 50
16.667000 166 50
16.934400 1693 50
17.734475 1773 50
18.432000 184 50
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Quartz Crystal Units
LB FAMILY STANDARD SMD CRYSTALS

4HLB STANDARD SPECIFICATIONS AT-CUT LB STANDARD FREQUENCIES
(ppm)
i i +100 Max. Max. Max.
il izl 150 Frequency | Frequency | E “"a‘r’i%'gm Frequency | Frequency | E “é‘r’%sem Frequency | Frequency | E ”e[¥iae|§”‘
; MHz Designator | Resist MHz Designator | Resist MHz Designator | Resist
Package type 4HLB LB 25HLB - oo Ese hetite ot
Frequency range 3.579545 MHz to 80.000 MHz 20 _ 3579545 035 200 13.410000 1341 50 30.800000 308 40
i 3580000 0358 200 13.500000 135 50 31.708000 317 )
° o A0 ——=
Frequency tolerance 50 ppmat +25C+3C 20 3648000 0364 200 13544375 1354 50 32.000000 320 4
Actualst - e . - 0 3.686400 0368 200 13.560000 1356 50 32.110000 321 )
clual size T t tability (referred to +25°C + 50 ppm over ~20 C to +70 C (AT-Cut) 0 = 3.840000 0384 200 13567200 135672 50 32.768000 32768 40
emperature stanllity (rererred to + _ys ° _
0.5722 gm (wt) +100 ppm over ~10°C to +60 C (BT-Cut) & 3.932160 039 200 13577000 13577 50 33.000000 330 40
-100
: : 45 30 15 0 415 430 445 460 475 490 (C) 4.000000 040 150 14.000000 140 50 33.177600 3317 40
3HLB Load capacitance (CL) 18 pF, Typical TYPICAL TENPERATURE CHARACTERISTICS 4,032000 0403 150 14,316000 14316 50 33.333000 33333 )
Shunt capacitance (C0) 5 pF max. 4,096000 0409 150 14.318180 143 50 33.868800 338 4
- : BT-CUT 4194304 041 150 14.400000 144 50 35.468950 354 )
Drive level (P) 100 uW max. (10 pW for testing) oo 4433000 0443 150 14580000 1458 50 36.000000 360 40
. 0 . ® 4433619 044 150 14.745600 147 50 36.864000 368 )
+ + +
Aging 5 ppm max. at +25 C £3 C per year @ - N 4.500000 045 150 15.000000 150 50 37.745000 377 40
AT-Cut/ Fundamental / 3.579545 MHz to 40.000 MHz o 7 N 4.608000 046 150 15.360000 153 50 38.000000 380 40
_— w0y 4.800000 048 150 15.980000 1598 50 40.000000 400 40
Actual size - Cut/ Oscillation mode BT-Cut/ Fundamental /28.636363 MHz to 54.000 MHz ol 1 4906250 04906 150 16.000000 160 50 40685000 4068 40
05434 g (o) AT-Cut/ 3rd overtone / 26.690000 MHz to 80.000 MHz o N 4.915200 049 150 16.384000 163 50 40.750000 4075 40
Srgmnt Refl dit 0 | {+750°C £10°C 1m0 : 5.000000 050 120 16.588000 1658 50 43.391670 4339 )
95HLB etlow condition seconds max. a = b 5.089062 0508 120 16.934400 1693 50 45000000 450 | 40(BT-Cuy
T e e e e e (O 5.333000 05333 120 17.700000 177 50 48.000000 480 40 (BT-Cut)
PART N U M B E R I N G G U I D E TYPICAL TEMPERATURE CHARACTERISTICS 5333333 053 120 17.734470 1773447 50 49.860000 4986 40 (BT-Cut)
5699623 056 120 17.734475 1773 50 50.000000 500 40 (BT-Cut)
3HLB 1105 - 18 TAPE SPECIFICATIONS 6.000000 060 100 18.000000 180 50 50.032000 50032 40 (BT-Cul)
T . ags0 6.144000 061 100 18.432000 184 50 50.803200 508 40 (BT-Cut)
Package type Load capacitance (CL) Loy, aom 3 6.176000 0617 100 19.069929 | 19069929 50 54.000000 540 40 (BT-Cu)
Frequency designator o = 6.480000 0648 100 19.200000 192 50 61.000000 610 40 (BT-Cut)
Actual size - 7 Se—o—bfd—o—o—¢Z 6.745800 0674 100 19.260000 1926 50
I NAOQOomaa o o 6.764300 067643 100 19.312000 193 50
0.402 gm (wt.) — — — 1 )U)Q [AS) e U) 6.764380 0676 100 19.440000 194 50
LB SMI Part No. Package Circuit Calibration Condition Frequency ) - ,B.l - 6776170 0677 00 19.608000 19608 50
Para"e| resonance - = 6.783600 0678 100 19.660800 196 50
124203 4HLB400-16 4HLB CL= 16pF 400 = 40.00000 MHz 4HLB 7.372800 073 80 19.680000 1968 50
@J«. EH } A } s } c } 0 } F } ) } L } M } ReslDa } QRee } 7,500000 075 80 20.000000 200 )
g Para"el resonance 154 | 53 | 240 | 115|120 17 | 04 | 44 300 1000pcs 7680000 0768 80 20.250000 2025 20
- 3HLB1105-18 3HLB 1105 = 11.05920 MHz 3HLB & 25HLB
CL=18pF : 8.000000 080 80 20.250800 202508 )
- : [alelclofr[o]e[ulreoalayre | 8.190000 0819 80 20.476000 20476 40
— 25HLB360S 25HLB S = Series resonance 360 = 36.00000 MHz [a]ss [owo [us [roo] 7 Toa Jae [ a0 [ soooes | 8.192000 08192 80 20.480000 2048 40
1401 8.400000 084 80 20.945000 20945 )
] PACKAGE DATA 9.000000 090 60 22.118400 221 )
9.031600 0903 60 22.425000 22425 )
g 39 tem Package 4HLB 3HLB 25HLB 9.216000 092 60 22.525000 22525 40
9.600000 096 60 22.787500 227875 )
3HLB Cover Metal Metal Metal 9.690900 096909 60 22.887500 22887 40
s03 9.690990 0969099 60 23.000000 230 )
- Base Metal Metal Metal 9.718750 0971 60 23.600000 236 )
@J f EH Insulator PPS PPS PPS 9.830400 098 60 23.975000 23975 )
: _ _ _ 9.843750 0984 60 24.000000 240 )
_ Sealing Resistance Resistance Resistance 10.000000 100 60 24.576000 245 40
A—L 5 . . . . 10.111000 101 60 25000000 250 40
Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo) o000 T o e o G
11401 . .
Terminal plating Sncu Sncu Sncu e e e
s RoHS Compliant (Pb-free) Compliant (Pb-free) Compliant (Pb-free) 10.781200 1078 60 26.998435 26998 40
m sle 11000000 110 60 27.000000 270 40
SOLDER'NG PATTERN 11.059200 1105 60 27.145000 27145 40
25HLB 11.290000 1129 60 27.586000 2758 40
403 4HLB, 3HLB & 25HLB 12.000000 120 60 28.000000 280 40
@ IE [H s 12.270000 1227 60 28.224000 282 )
£ - - 12.288000 122 60 28.636000 28636 )
- . 12.296000 1229 60 28.636300 286363 )
;ﬂ 12.334375 12334 60 28.636363 2863 40
a0 - 13,000000 130 50 28.920000 2892 )
13.234370 1323 50 29.000000 290 )
, 13.248000 132 50 29.491200 294 40
- 1] 13.401560 13401 50 29.498900 294989 40
< 13.406250 13406 50 30.000000 300 )
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SMI

Quartz Crystal Units

HC-49/U-2H, HC-49/U-3H & HC-49/U-4H FAMILY STANDARD THROUGH-HOLE CRYSTALS

HC-49/U-2H STANDARD SPECIFICATIONS AT-CUT HC-49/U-2H, 3H & 4H STANDARD FREQUENCIES
(ppm)
e . +100 Max. Max. Max.
ltem Specifications 0 Frequency | Frequency | Equivalent Frequency | Frequency | Equivalent Frequency | Frequency | Equivalent
B _ _ _ _ _ § MHz Designator | Resistal MHz Designator | Resist: MHz Designator H
Holder type HC-49/U-2H, HC-49/U-3H & HC-49/U-4H o~ Ohms (6) E&R Ohms (0) ESR oﬁ;z's(g,"ggR
Frequency range 3579545 MHz to 61.000 MHz » 3579545 035 200 13.410000 1341 50 30.800000 308 40
PP oo 3580000 0358 200 13500000 135 50 31.708000 317 40
Frequency tolerance *50 ppm at +25°C #3°C e 3.648000 0364 200 13544375 1354 50 32.000000 320 40
= = o . “0 3.686400 0368 200 13560000 1356 50 32.110000 321 40
Temperature stability (referred to +25 C) 50 ppmover -20Cto +70 C © = 3.840000 0384 200 13567200 | 135672 50 32768000 32768 40
. . o 3.932160 039 200 13577000 13577 50 33.000000 330 40
Actual size Load capacitance (CL) 16 pF, Typical R S Y = 1 4,000000 040 150 14.000000 140 50 33.177600 3317 40
Shunt capacitance (C0) 5 pF max. TYPICAL TEMPERATURE CHARACTERISTICS 4,032000 0403 150 14.316000 14316 50 33.333000 33333 40
0.336 gm (wt) : . 4.096000 0409 150 14318180 143 50 33.868800 338 40
HC-d9/U-31 Drive level (P) 100 W max. (10 pW for testing) BT-CUT 4.194304 041 150 14400000 144 50 35.468950 354 40
- - - . ; om) 4.433000 0443 1 14, 14 .
Aging +5 ppm max. at +25 C +3 C per year E 4433619 044 122 14 3?12283 1578 gg gg ggiggg ggg :g
0 _ _ : : .
AT-Cut / Fundamental /3579545 MHz to 40.000 MHz » T - 4500000 045 150 15.000000 150 50 37.745000 317 40
I : oV i 4.608000 046 150 15.360000 153 50 38.000000 380 40
Cut/ Oscillation mode BT-Cut/ Fundamental / 28.636363 MHz to 50.000 MHz pia: . 4800000 o e 15.980000 1505 o 40000000 00 n
AT-Cut / 3rd overtone / 26.690000 MHz to 61.000 MHz st 120 1 4.906250 04906 150 16.000000 160 50 40.685000 4068 40 (BT-Cut)
o N 4.915200 049 150 16.384000 163 50 40.750000 4075 40 (BT-Cut)
PART N U M B E R I N G G U I D E :180 2 5.000000 050 120 16.588000 1658 50 43.391670 4339 40 (BT-Cut)
20 N 5.089062 0508 120 16.934400 1693 50 45.000000 450 40 (BT-Cut)
4H 080 -16 ) 5.333000 05333 120 17.700000 177 50 48.000000 480 40 (BT-Cu)
T o _ IVPICAL TENPERATURE CHARACTERISTCS 5.333333 053 120 17734470 | 1773447 50 49.860000 4986 40 (BT-Cut)
Actual size Holder type Load capacitance (CL) 5.699623 056 120 17.734475 1773 50 50.000000 500 40 (BT-Cu)
04832 gm o) Frequency designator 6.000000 060 100 18.000000 180 50 50.032000 50032 | 40(BT-Cu)
6.144000 061 100 18.432000 184 50 50.803200 508 40 (BT-Cut)
HC-49/U-4H (Example 6.176000 0617 100 10.069929 | 19069929 50 54,000000 540 40 (BT-Cut)
6.480000 0648 100 19.200000 192 50 61.000000 610 40 (BT-Cuy)
SMI Part No. Holder Circuit Calibration Condition Frequency 6.745800 0674 100 19.260000 1926 50
Darallel 6.764300 067643 100 19312000 193 50
arallel resonance 6.764380 0676 100 19.440000 194 50
2H221-18 2H=HC-49/U-2H 221 =22.1184 MHz
CL=18pF : 6.776170 0677 100 19608000 19608 50
- 6.783600 0678 100 19.660800 196 50
3H450S 3H = HC-49/U-3H S = Series resonance 450 = 45.000 MHz 7.372800 073 80 19.680000 1968 50
7.500000 075 80 20.000000 200 40
4H080-16 4H = HC-49/U-4H Parzzl:llfl_ri%ongnce 080 = 8.000 MHz 7.680000 0768 8 20250000 | 2025 10
=1op 8.000000 080 80 20250800 | 202508 40
rctals 8.190000 0819 80 20.476000 20476 40
ctual size HOLDER DATA 8.192000 08192 80 20.480000 2048 )
0,535 gm (wt) Hoid 8.400000 084 80 20.945000 20945 40
" S CEl HC-49/U-2H HC-49/U-3H HC-49/U-4H 9.000000 090 60 22.118400 221 40
HC-49/U-2H em 9.031600 0903 60 22.425000 22425 40
. Cover Metal Metal Metal 9.216000 092 60 22.525000 22525 40
wsmec £ a8 mar 9.600000 096 60 22787500 | 227875 40
F:%’ Base Metal Metal Metal 9.690900 096909 60 22.887500 22887 40
. . . . 9.690990 | 0969099 60 23.000000 230 40
wi || £ Sealing Resistance Resistance Resistance 9718750 0971 o 23600000 2% m
. Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo) 9830400 098 % 2975000 | 28975 40
: : 9.843750 0984 60 24.000000 240 40
Terminal plating SnCu SnCu SnCu 10.000000 100 60 24.576000 25 40
F . . ) 10.111000 101 60 25.000000 250 40
® O )4 RoHS Compliant (Pb-free) Compliant (Pb-free) Compliant (Pb-free) 10.202000 102 60 26.500000 265 40
u3sma 10.245000 10245 60 26.540000 2654 40
HC-49/U-4H 10.368000 103 60 26.800000 268 40
HC-49/U-3H . 10.781200 1078 60 26.998435 26998 40
. - gmar 11000000 110 60 27.000000 270 40
F:F - 11059200 1105 60 27.145000 27145 40
11.290000 1129 60 27.586000 2758 40
12,000000 120 60 28.000000 280 40
oo 12.270000 1227 60 28.224000 282 40
12.288000 122 60 28.636000 28636 40
us8 12.296000 1229 60 28636300 | 286363 40
o 12.334375 12334 60 28.636363 2863 40
® @) 13.000000 130 50 28.920000 2892 40
. 13.234370 1323 50 29,000000 290 40
13.248000 132 50 29.491200 294 40
13.401560 13401 50 20498900 | 294989 40
13.406250 13406 50 30.000000 300 40
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Quartz Crystal Units
UM(MJ) FAMILY STANDARD SMD CRYSTALS

UM-1(MJ) UM-5(MJ) STANDARD SPECIFICATIONS
[tem Symbol Specifications
Package type UM-1(MJ), UM-1S(MJ), UM-4(MJ), UM-4S(MJ), UM-5(MJ), UM-5S(MJ)
6.000 MHz to 200.000 MHz (UM-1 & UM-1S)
Frequency range = 10.000 MHz to 200.000 MHz (UM-5 & UM-5S)
20.000 MHz to 200.000 MHz (UM-4 & UM-4S)
J: *5ppm
Frequency tolerance (at +25°C +3°C) AfIF 8 : ig ggm
0.41 gm (wt.) 0.336 gm (wt.) R : £20 ppm
- Temperature stability (referred to +25°C TTiii: £30 ppm over -20Cto +70°C
UM-4(MJ) ACTUAL SIZE P v ) - RRiii : £20 ppm over -20°C to +70°C
Note : Contact for other temperature stabilities QQiii : +15 ppm over -20°C to +70°C
UM-1(MJ) t and operating temperature ranges. OOQiii : £10 ppm over -20°C to +70°C
Load capacitance CL 16 pF, Typical
Equivalent series resistance ESR
UM-5(MJ)
UM-1(MJ) & UM-1S(MJ)
Fundamental 3rd overtone 5th overtone
UM-4(MJ) t 6to 10 MHz 10 to 60 MHz 24 to 60 MHz 60 to 180 MHz 80t0 120 MHz | 120 to 200 MHz
0.31 gm (wt.) 40 Q max. 25 Q max. 60 Q max. 40 Q max. 80 Q max. 70 Q max.
UM-5(MJ) & UM-5S(MJ
UM-1(MJ), UM-5(MJ), UM-4(MJ) (10 & USS00)
UM-1S(MJ), UM-5S(MJ), UM-4S(MJ) Fundamental 3rd overtone 5th overtone
10 to 20 MHz 20 to 60 MHz 24 to 30 MHz 30 to 60 MHz 60 to 180 MHz 80t0 120 MHz | 120 to 200 MHz
= UMZ(;’J; Y e 30 Q max. 25 Q max. 80 Q max. 60 Q max. 40 Q max. 100 Q max. 80 Q max.
UM-5(MJ) +0.2mm +0.3mm | 3.1£0.2mm
:,F]] S| Tt 2o Sl 2503 UM-4(MJ) & UM-4S(M))
S i, e o e e Fundamental 3rd overtone 5th overtone
g 20 to 60 MHz 60 to 90 MHz 90 to 180 MHz 100 to 200 MHz
= 30 Q max. 80 Q max. 60 Q max. 100 Q max.
H 0= Shunt capacitance Co 7.0 pF max.
Teso1s L Drive level P 1 mW max. (10 uW for testing)
Aging (for first year) AfIF +3 ppm max. at +25°C £3°C per year
SOLDERING PATTERN Cut AT-Cut
- PART NUMBERING GUIDE
Holder
e UM1(MJ)/12.288M - 16 / Q / TTiii
[ [UM-4(M3) & UM-25(M3)[ 6.5] ‘
Package type Temperature stability

Frequency Frequency tolerance
Load capacitance (CL)

(ppm)

+100
w [ Example
b SMI Part No. Package Circuit Calibration Condition|  Frequency | Frequency Tol Tomp Stability
e - 1 UM1(MJ)/12.2880M~ 16/Q/TTii UML(MJ) = UM-1(MJ) Parac”f':relseo;;me 12.288 MHz Q=+15ppm | TTiii=:+30 ppm
20 p==
“© .y UMSBS(MJ)/10.0000M-12/RI00ii | UM5S(MJ) = UM-5S(MJ) Parac”f'zrisz";sme 10.000 MHz R = %20 ppm 0Oiii = +10 ppm
lgg UM4(MJ)/22.57920M - S/J/QQiii UM4(MJ) = UM-4(MJ) S = Series resonance 22.5792 MHz J =%5ppm QQiii = £15 ppm
45 30 415 0 +15 +30 +45 +60 +75 +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS PAC KAG E DATA
TAPE SPECIFICATIONS em Package [ )11 (M3)/1S(MJ), UM-5(MJ)/5S(MJ) & UM-4(MI)/4S(MJ)
4.040.
. ] 3 Cover Metal
L s 4 20401 &
v; _, - Base Metal
SRV N Sealing Resistance
T NRVARDRIE ° .
i )U}éﬂ Nag g LJJ) Metal clamp C7?ilR 0
q Tin / Copper
L > LB, I 1=t i Ly (surface)/?l?nder)
UM-1(MJ) & UM-1S(MJ) Terminal lead Alloy (FeNiCo)
[alefcTolelo L wl-reba [ QyRed | Terminal lead plating Gold
[ 124 82 [240 |15 [120] 15 [ 04 [ 33| 330 | 1000pcs | RoHS c i P
o ompliant (Pb-free
UM-5(MJ) & UM-55(MJ) pliant ( )
[A[8]c o [FJa] L] m] ReDa | QyReel |
[ 106 82 [240 |15 [120] 15 [ 04 [ 33| 30 | 1000pcs |

UM-4(MJ) & UM-4S(MJ)
[A[8]c o[ F]a] L] m] ReDa | QyReel |
92 |82 [160] 75 [120] 15 [ 04 [ 33| 30 | 1000pcs |
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Quartz Crystal Units

SMI

STANDARD THROUGH-HOLE CRYSTALS

UM FAMILY

UM-1

Actual size .

0.354 gm (wt.)

UM-5

Actual size .

0.295 gm (wt.)

uM-4

Actual size .

0.254 gm (wt.)
UM-1, UM-5 & UM-4

7.1 max, 4 max.
Lo max

3.2 max
7.9 max.
< $0.3+0.05 [Hoider H
5 UM-1_| 8.0 mm max
H UM5 | 6.0 mm max
UM-4_| 45 mm max
3.73%0.2
UM-1S, UM-5S & UM-4S
7.1max. 20max.
2.7 max.
903005 [ Holder H
-1_|8.0 mm max
H 5 [6.0 mm max
UM-4_[45 mm max.
3.75£0.2
AT-CUT
(ppm)
+100
+80
+60
—
+40
20 -
At 0 P ~T
20"
-40
60 e
80
-100

45 30 15 0 #1530 #5460 +75 +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS

STANDARD SPECIFICATIONS

Item Symbol

Specifications

Holder type

UM-1, UM-1S, UM-4, UM-4S, UM-5 & UM-5S

Frequency range F

1.000 MHz to  1.200 MHz (UM-1)

6.000 MHz to 200.000 MHz (UM-1 & UM-1S)
10.000 MHz to 200.000 MHz (UM-5 & UM-5S)
20.000 MHz to 200.000 MHz (UM-4 & UM-4S)

Frequency tolerance (at +25°C £3°C) AfIF

F: £3ppm
J: *5ppm
1 +10 ppm
:£15 ppm
1 £20 ppm
1150 ppm

<X VO O

Temperature stability (referred to +25°C)

Note : Contact for other temperature stabilities
and operating temperature ranges.

CClggg : =100 ppm over -10°C to +60°C
TTiii : = 30 ppm over -20°C to +70°C
RRiii : £ 20 ppm over -20°C to +70°C
QQiii : = 15 ppm over -20°C to +70°C
OQiii : = 10 ppm over -20°C to +70°C

Load capacitance CL 16 pF, Typical
Shunt capacitance C0 7.0 pF max.
Drive level P 1 mW max. (10 pW for testing)
. ; +5 ppm max. at +25°C £3°C per year (SL-Cut)
Aging (for first year) Ll +3 ppm max. at +25°C £3°C per year (AT-Cut)
Ccut SL-Cut/1.000 MHzto  1.200 MHz
AT-Cut /6.000 MHz to 200.000 MHz
Frequency UM-1&1S UM-5&5S UM-4&4S
Fi 1.000 to 1.200 MHz 5k Q max. na. na.
Fundamental 6.000 MHz+ 40 Q max. na. na.
Fundamental 10.000 MHz+ 25 Q max. 30 Q max. na.
Fundamental 20.000 MHz+ 25 Q max. 25 Q max. 30 Q max.
Equivalent series resistance ESR 3rd overtone 24.000 MHz+ 60 Q max. 80 Qmax. | 300Qmax. (fund.)
3rd overtone 30.000 MHz+ 60 Q max. 60 Qmax. | 30 Qmax. (fund.)
3rd overtone 60.000 MHz+ 40 Q max. 40 Q max. 80 Q max.
5th overtone 80.000 MHz+ 80 Q max. 100 Q max. 80 Q max.
5th overtone 90.000 MHz+ 80 Q max. 100 Q max. 60 Q max.
5th overtone 100.000 MHz+ 80 Q max. 100 Q max. 100 Q max.
5th overtone 120.000 MHz+ 70 Q max. 80 Q max. 100 Q max.
UM1/15.360M - 16/ J / OQiii
Holder type Temperature stability
Frequency Frequency tolerance
Load capacitance (CL)
SMI Part No. Holder Circuit Calibration Condition|  Frequency | Frequency Stability
UM1/15.360M-16/J/00ii UML = UM-1 Pa’%"f':relse‘;r;ance 15.360 MHz J=5ppm 00iii = 10 ppm
UM5S/20.945M- 30/Q/QQii UMSS = UM-5S Pa”‘c"ﬁ':re;g;;me 20,945 MHz Q=#15ppm | QQiii=*15ppm
UM4S/21.480M- 20/0/RRii UM4S = UM-4S Pari‘:"f'_';i)‘;';ance 21.480 MHz 0=%10ppm | RRiii=%20 ppm
SL-CUT HOLDER DATA
(ppm)
Holder
0 - UM-1/1S, UM-5/5S & UM-4/4S
I = Cover Metal
e ™ Base Metal
-30 . .
“© Sealing Resistance
o ® Terminal lead Alloy (FeNiCo)
70 Terminal lead plating Gold
o RoHS Compliant (Pb-free)
400—20 -10 0 +0 +20 +30 +40 +50 +60 (C)

TYPICAL TEMPERATURE CHARACTERISTICS
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Quartz Crystal Units

HC-49/U(MJ) & HC-49/UT(MJ) FAMILY STANDARD SMD CRYSTALS

HC-49/UMMJ) & HC-49/UT(MJ) STANDARD SPECIFICATIONS

ltem Symbol Specifications
Package type HC-49/U(MJ) & HC-49 / UT(MJ)
Frequency range F 1.8432 MHz to 200.000 MHz
J: £5ppm
O : %10 ppm
Frequency tolerance (at +25°C +3°C) AfIF g i;g Egm
T:£30 ppm
X :+50 ppm
Actual size Temperature stability (referred to +25°C) Xx—?—%ﬁ igg ng gxg; _%gg :g :ggg
1275 gm (wt)-+-HC-491U(MJ) Note : Contact for other temperature stabilities RRiii +£20 ppm over -20C10+70°C
113 gm (wt)--HC-49UT(M)) and operating temperature ranges. 88::: ﬂg Bgm gzs: :%gg :g I;gg
HC-49/U(MJ) & HC-49/UT(|VIJ) Load capacitance CL 20 pF, Typical
- Shunt capacitance (Typical) C0 7.0 pF max.
=% Drive level P 3 mW max.
g Aging AfIF +5 ppm max. at +25°C +3°C per year
é L Cut AT-Cut
1.8432 MHz+ : 500 Q max.

2.000 MHz+ : 400 Q max.
2.500 MHz+ : 250 Q max.
3.000 MHz+ : 180 Q max.
P 3.500 MHz+ : 100 Q max.

020, 11.5 max.

4.8+0.2
= S
g o
g i

.
.
[
2+0.2
5303 ‘
I

4.000 MHz+ : 80 Q max.

Equivalent Series Fundamental 4,500 MHz+ : 60 Q max.

Resistance ESR 5.000 MHz+ : 50 Q max.

6.000 MHz+ : 40 Q max.

R 7.000 MHz+ : 30 Q max.
[HC49/UT(M3) | 111 mm max. | 16.1 mm max. | 9.000 MHz+ : 25 Q max.
13.000 MHz+ : 20 Q max.

SOLDERING PATTERN 3rd overtone 20,000 t0 120,000 MHz : 60 Q max.
5th overtone 80.000 to 200.000 MHz : 80 Q max.

PART NUMBERING GUIDE

49 M 1.8432M - 13/ X/ XXggg (MJ)
Package type Package type
Circuit calibration condition Temperature stability
(ppm)
o Frequency Frequency tolerance
80 Load capacitance (CL)
+60
“ SMI Part No. Package Circuit Calibration Condition | Frequency | Frequency Stability
A0 T === =
20 49V1.8432M-131XIXXgggMd) | 49(M3) = HC-agumy) | M ng"_e'l;e:‘;"ance 1.8432 MHz X=%50ppm | XXggg = +50 ppm
-40 -
0 = 49MA.000M-20TIXXggg(M) | 49(M) = HC-4oruMy) | M Pzrf"_elzge;ﬁnance 4,000 MHz T=+30ppm | XXggg = +50 ppm
-80 -
W e W T 49515.000M/0/QQiii(MJ) 49(MJ) = HC-49/U(MJ) S = Series resonance 15.000 MHz 0 =10 ppm QQiii = £15 ppm
TYPICAL TEMPERATURE CHARACTERISTICS
PACKAGE DATA
TAPE SPECIFICATIONS
— Package HC-49/U(MJ) & HC-49/UT(MJ)
L %y, 2 F Cover Metal
a - Base Metal
( Sealing Resistance
T NLlE R e Metal clam C7521R-0
i )u)g (S NE N R ad u) P Tin/ Copper
L - ] ] Metal clamp plating (surface) / (under)
HC-49/U(MJ) Terminal lead Alloy (FeNiCo)
[A]8[c o [F[ [t ]m]reva] oore | Terminal lead plating SnCu
[ 190120 [ 240 [ 115 [160] 15 [ 04 [ 60 | 30 | 1000pes | ROHS Compliant (Pb-free)

HC-49/UT(MJ)
[A]B8Jc] o[ FJ 3L ][ M]Relba | Qyreel |
[ 178 [ 120 [ 240 [ 115 [160] 20 [ 04 [ 56 | 330 | 1000pes |
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SMI

Quartz Crystal Units

HC-49/U & HC-49/UT FAMILY STANDARD THROUGH-HOLE CRYSTALS

HC-49 /U STANDARD SPECIFICATIONS
Item Symbol Specifications
Holder type HC-49/U HC-49/UT
Holder height 13.5 mm max. 11.2 mm max.
Frequency range F 1.8432 MHz to 200.000 MHz
J: *5ppm
O: 10 ppm
g g Q: 15 ppm
Frequency tolerance (at +25°C +3°C) AfIF R+ %20 ppm
T:£30 ppm
s
howalsize XXggg : £50 ;(pr; i\.ieprpﬂo"c 10 +60°C
0.975 gm (ut) Temperature stability (referred to +25°C) Tii 430 ppm over -20°C to +70°C
Note : Contact for other temperature stabilities RRiii : £20 ppm over -20 Cto +70°'C
HC-49/UT and operating temperature ranges. QQiii : 15 ppm over -20°C to +70°C
OQiii : £10 ppmover -20Cto +70 C
Load capacitance CL 20 pF, Typical
Shunt capacitance Co 7.0 pF max.
Drive level P 3 mW max.
Aging (for first year) AfIF +5 ppm max. at +25°C £3°C per year
Cut AT-Cut
1.8432 MHz+ : 500 Q max.
2.000 MHz+ : 400 Q max.
2.500 MHz+ : 250 Q max.
3.000 MHz+ : 180 Q max.
Actual size 3.500 MHz+ : 100 Q max.
4.000 MHz+ : 80 Q max.
0.9075 gm (wt) Equivalent Series Fundamental 4500 MHz+ 60 Q max.
Resistance ESR 5.000 MHz+ : 50 Q max.
HC-49 /U, HC-49/ UT 6.000 MHz+ : 40 Q max.
105 max. 3.8 max 7.000 MHz+ : 30 Q max.
| 9.000 MHz+ : 25 Q max.
( YT 13.000 MHz+ : 20 Q max.
3rd overtone 20.000 to 120.000 MHz : 60 Q max.
. 5th overtone 80.000 to 200.000 MHz : 80 Q max.

PART NUMBERING GUIDE

[ eomac 49 M 2.4576M - 16/T/M&
Holder type T T Temperature stability

11.3 max.

12 min,

| Circuit calibration condition Frequency tolerance
Frequency Load capacitance (CL)
488302 ) [ Example |
— . SMI Part No. Holder cirer;un :alilTlraltion Condition|  Frequency | Frequency Stability
HC-49/U 13.5 mm max. =
e it e | 49M2.4576M- 16/T/XXggg 49= HC-491U acrf_elr::g”ance 24576 MHz T=#30ppm | XXggg = +50 ppm
- M = Parallel
AT-CUT 49M9.84375M - 20/Q/TTii 49 = HC-491U ac'f _ez'gsg”a”w 9.84375 MHz Q=*15ppm | TTiii=+30 ppm
(ppm) -
+100 49TS19.6608M/0/QQiii 49T = HC-49/UT S = Series resonance 19.6608 MHz 0 =10 ppm QQiii = £15 ppm
+80
o= HOLDER DATA
o ) em Folder | HC-49/U & HC-49/UT
P Cover Metal
-40 B
© — ase' Metal
50 Sealing Resistance
s w15 0 s w0 5 @ (0 Terminal lead Alloy (FeNiCo)
TYPICAL TEMPERATURE CHARACTERISTICS Termlnal |ead platlng SnCu
RoHS Compliant (Pb-free)
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Quartz Crystal Units

11SMX CUSTOM CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

11SMX CUSTOM SPECIFICATIONS
Item Specifications
Package type 11SMX
Frequency range 24.000 MHz to 80.000 MHz
O : %10 ppm
Frequency tolerance (at +25°C +3°C) Q: 15 ppm
R : %20 ppm
Temperature stability (referred to +25°C)
Temp. Stability(ppm) | +3.0 45,0 +75 +100 +150 +20.0 +30.0 4500 | *1000 | #1500
. Ope. TenpersRarge FF 5 L 00 QQ RR T XX ccl GGL
Actual size @ 0C to_ +45C (edd) o O o o o o o o o O
00018 gm (t) 0C to +50°C (eee) O O O O O O O O O O
0C to +60°C (egg) O O O O O O O O O O
0C to  +70C (ei) 0 @ @) D 0 @) @) @) 0
-10C to  +50°C (gee) O O O O O O O O O
-10C to +60°C  (ggg) @) @ @) @) @) @) @) @) @)
-10C o +70C (gi) @) @ @ @) @) @ @ @ @)
-10C to  +75C (gj)) O O O O O O O O
-20C to  +70°C (i) O O O O O O O O
-20C to +75C (ij) @) 0 0 @) @ @) @)
-30C to +75C  (Kj) @) @) 0 @) @) @) 0
-30C to +80°C (kkk) @) @) @) @) @ @ @)
-30C to +85C (k) @) @) @) @) @) @) @)
-35C to +80°C (Ikk) @) @) @) @ @ @
0575 | 045 | 0575 -40C to +85C (ml) @) ) 0 0 @) @)
i SCY ~40C to +90C (mmm) [®) ) ) [®) 8 [®)
B -40°C to +105C (mpp) O O @) O @) O
g -40C to +125°C (mty) 0 @) @) @)

<#2&#4 : Grounded to metal lid>

SOLDERING PATTERN

105

0.75

0.75

AT-CUT

(ppm)
+100

45 30 15 0 415 430 #45 460 +75 +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS
TAPE SPECIFICATIONS
L e 5\0*@1 20201 %
I NRIFRIRRE 5o
i )MPQLJLJLJM})
U > - [
A B C D F J L M Reel Dia. Qty/Reel

3000pcs

184 (155 | 80 | 35 | 40 | 05 | 025|045 180 (1000pcs)

50

(O : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)

150 Q max. / 24.000 MHz to 32.000 MHz
100 Q max. / 32.000 MHz to 38.000 MHz
80 Q max. / 38.000 MHz to 80.000 MHz

Shunt capacitance (C0) 5 pF max.

Drive level (P) 100 W max. (10 uW for testing)
Aging +2 ppm max. at +25°C £3°C for first year
Cut/ Oscillation mode AT-Cut/ Fundamental

Reflow condition 10 seconds max. at +250°C £10°C

PART NUMBERING GUIDE

38.40‘OMHZ 11SMX O /0OQ /iii /7

Frequency Load capacitance (CL)
Package type Operating temperature range
Frequency tolerance Temperature stability
[ Example
SMI Part No. Frequency Package Efequency a e @ange | Load Capacitance

38.400MHz 11SMX O/Q0/iiil7 38.400 MHz 11SMX 0 =%10 ppm 00=%10ppm |iii=-20°Cto +70°C CL=7pF
PACKAGE DATA

Item R 11SMX

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

. . Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Ph-free)




SMI

Quartz Crystal Units

21SMX CUSTOM CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

21SMX CUSTOM SPECIFICATIONS
ltem Specifications
Package type 21SMX
Frequency range 20.000 MHz to 80.000 MHz
O :£10 ppm
Frequency tolerance (at +25°C +3°C) Q:*15ppm
R : %20 ppm
Temperature stability (referred to +25°C)
Temp. Stabiity(ppm) | 3.0 +50 +75 +100 +150 +20.0 4300 4500 | #1000 | *1500
Actual size Ope. TmperatreRarge FF W LL 00 QQ RR T XX ccl GGL
Actual size B9 0C 1o #5C (edd) 0 0 o o 0 o o o 0 o
0.00568 gm (wt) O:C to +50:C (eee) O (:) @) O @) O O O @) O
0C to +60°C (egg) ] O O O O O O O O O
0C to  +70C (ei) @) @) @) @) O @) 0 @) 0
21SMX -10C to  +50°C (gee) O O O O O O O O O
PE— -10C o +60C_(ggg O O D O O O O ( O
-10C to  +70°C (gii) @ @ @) @) @ @ @ @) @
. -10C to  +75C  (gj)) O O O O O O O O
E -20C to +70°C (i) o) o ©) @) @) o @) @)
-20C to +75C (i) @) @) 0 @ 0 @) @
= = -30C to +75C (ki) @) 0 @) @) @) 0 @)
. -30C to +80°C (kkk) @) 0 @ @ @ @) @
| -30°C to +85C (Kl) O o O O O o O
° -35C to +80°C (k) @) O O O @) O
1065y 07 065 <Top View> -40C to +85C  (ml) @) O O @) @) O
A “2\:&?* #f———; ;——f? -40C to  +90°C (mmm) O O O O @) O
i T RPN ~40C to_+105C_(mpp) o o O O O o
- [—[”—] ~40C 1o +125C (mty) @) 0 0 0
Lﬁ 3 T r"‘l O : Available (The extremes depend on actual frequencies.)
54 B P = 100 Q max. / 20.000 MHz to 24.000 MHz
<#2.&#4 : Grounded to metal id> . . . 80 Q max. / 24.000 MHz to 26.000 MHz
Equivalent series resistance (ESR) 60 O max. / 26.000 MHz to 40.000 MHz
SOLDERING PATTERN 50 Q max. / 40.000 MHz to 80.000 MHz
135 Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 pW max. (10 yW for testing)
Aging +2 ppm max. at +25°C £3°C for first year
Cut / Oscillation mode AT-Cut / Fundamental
Reflow condition 10 seconds max. at +250°C £10°C
PART NUMBERING GUIDE
AT-CUT
o 27.000MHz 21SMX R /TT /iii/ 8
+100 .
. Frequency ‘ Load capacitance (CL)
60| Package type Operating temperature range
‘2“; Frequency tolerance Temperature stability
:Z [ SMI Part No. Frequency Package ioorancy Stability Op 'ﬁanga Load Capacitance
® 27.000MHz 21SMX RITTIii/ 27.000 MHz 21SMX R = %20 ppm TT=%30ppm | i = -20°C to +70°C CL=8pF
'10945 30 15 0 +15 430 +45 460 +75 +90(C)
TYPICAL TEMPERATURE CHARACTERISTICS PAC KAG E DATA
Package
TAPE SPECIFICATIONS Item 21SMX
40101 Lid Metal
L, g Base Ceramic
\"\;\ - Sealing Seam
( R Terminal Tungsten (metalized)
41 )B @ @ @ B |l : Terminal plating Gold / Nickel
}Q Il ) (surface) / (under)
] l-F RoHS Compliant (Pb-free)

=

>
©
o
o
-

L M Reel Dia. Qty/Reel

3000pcs
(1000pcs)

225|185 | 80 | 35 | 40 | 105|025 | 0.65 180
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Quartz Crystal Units

22SMX CUSTOM CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

22SMX CUSTOM SPECIFICATIONS
Item Specifications
Package type 22SMX
Frequency range 16.000 MHz to 80.000 MHz
O : %10 ppm
Frequency tolerance (at +25°C +3°C) Q: 15 ppm
R : %20 ppm
Temperature stability (referred to +25°C)
Temp. Stabilty(ppm)|  #3.0 +50 475 +10.0 +150 +20.0 +30.0 +500 | #1000 | *1500
) ope.Temperae Range FF 3 L 00 QQ RR T XX ccl GGL
Actual size B UC 0 +45C (edd) ( O O o O O O 0 0 O
000953 gm (wt) OZC to +50:C (eee) ( O O O (3 O O O (Z) O
0C to  +60C (egg) O O @) @ @ O 0 O O O
0C to  +70°C (ei) O @) @) @) @) 0 @) @) D
223MX -10C to +50°C (gee) O O O O O O O O C
ol -10C o +60C_(ggg) O O O O O o @ O D
- —~ S10C o +70C (gi) 0 0 [®) 0 0 0 ) ) )
. -10C to  +75C (gj)) O @] O O O ] ] O
& -20C to +70°C (i) o ) o @) o C o @)
-20C to +75C (i) @ @) @) @ O O @)
~ — -30C to +75C  (Kj) @) O @) @) @) @ @)
-30C to +80°C (kkk) O O O @ O O O
E% -30C to  +85°C (k) O O [@) @) O O @)
° -35C to  +80°C (k) O O O O O O
08 08 <Top View> -40C to +85°C (mll) O O O @) O O
# n -40C to  +90°C (mmm) O O O O O O
g -40C to +105C (mpp) O O @) O [@) @)
= -40C to +125C  (mtt) @) 0 @) O
—1§’ (O : Available (The extremes depend on actual frequencies.)
= e A
<#2 & #4 Grounded to metal id> 8 ] - max. A z 10 oU. Z
Equivalent series resistance (ESR) 50 0 max. / 30.000 MHz to 35.000 MHz
SOLDERING PATTERN 40 Q max. / 35.000 MHz to 80.000 MHz
17 Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 pW max. (10 uW for testing)
Aging +2 ppm max. at +25°C £3°C for first year
= Cut / Oscillation mode AT-Cut / Fundamental
Reflow condition 10 seconds max. at +250°C £10°C
PART NUMBERING GUIDE
AT-CUT
48.000MHz 22SMX Q / TT /mll / 8
- Frequency | Load capacitance (CL)
00— Package type Operating temperature range
0 Frequency tolerance Temperature stability
+20
Aff 0 — —mmpmn T
“0 — SMI Part No. Frequency | Package freaiency bty etone Hange | Load C
zg 48.000MHz 22SMX Q/TT/mll/8 48.000 MHz 22SMX Q=#15ppm TT=%30ppm | mll=-40°C to +85°C CL=8pF
A T e s e T (0 18.000MHz 22SMX R/JJ/egg/10 18.000 MHz 22SMX R =%20 ppm JJ=%50ppm |egg= 0Cto+60°C CL=10pF
TYPICAL TEMPERATURE CHARACTERISTICS
PACKAGE DATA
TAPE SPECIFICATIONS -
40:0.1 Item ZZSMX
L S5 4, 20201 é Lid Metal
al - Base Ceramic
( \%\ﬁ R Sealing Seam
<f [yl ln lon Hom Nl © i i
i )M}Q et U) Terminal Tungsten (mletallzed)
Terminal plating Gold / Nickel
_lm > L2 LFd (surface) / (under)
AlB[c D] F[3]L [ M]RelDa]| QyRe RoHS Compliant (Pb-free)
1.05

3000pcs

0.25 | 0.75 180 (1000pcs)
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Quartz Crystal Units

SMI

CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

32SMX(A) CUSTOM

32SMX(A) CUSTOM SPECIFICATIONS
Item Specifications
Package type 32SMX(A)
Frequency range 10.000 MHz to 150.000 MHz
O: %10 ppm
Frequency tolerance (at +25 C £3°C) Q: 15 ppm
R %20 ppm
Temperature stability (referred to +25°C)
Temp. Stabilty(ppm) | *3.0 50 +75 +10.0 +15.0 +200 +30.0 4500 | *1000 | *1500
Actual siz Ope Tenperaure Range FF 3 LL 00 QQ RR T XX ccL GG1
Actual size 0C to +45C (edd) O O O @) O O O @) O O
0C to +50C (eee) O O O O O O O O O O
0.0165gm (wt) 0C o +60C (eg0) e e 0 o 0 o o o 0 o
0C to +70C (eil) O O O O O O O O O
328MX(A) -10C to +50°C (gee) O O O ] O O O O O
e -10C to  +60°C (ggg) O O @) O O D @) @) O
7 S -10C to  +70°C (i) O O @ O O e @ O O
3 -10C to +75C (gj) O @) C O O @) O O
< -20C to  +70°C (ii) O O O O O O O O
. J, -20C to +75C (i) @) O O O @) ¢ ¢
" ? -30C 1o +15C (k) O O O O O O O
-30C to +80°C  (KkK) @) @ O O @ O O
-30C to +85C (k) @) @) O O @) @) O
<Top View> -35C to  +80°C (Ikk) O O O C O O
-40C to +85C (ml) @) O O O @) O
-40C to  +90°C (mmm) O O O O O O
-40°C to +105C (mpp) @) O O O @) O
-40C to +125°C (mtt) O O @ O

<#2 & #4: Grounded to metal lid>

SOLDERING PATTERN

AT-CUT

(ppm)
+100

(O : Available (The extremes depend on actual frequencies.)

Equivalent series resistance (ESR)

300 Q max./ 10.000 MHz to 12.000 MHz (Fundamental)
100 Q max./ 12.000 MHz to  13.000 MHz (Fundamental)
80 Q max./ 13.000 MHz to 20.000 MHz (Fundamental)
50 Q max./ 20.000 MHz to  60.000 MHz (Fundamental)
140 Q max. / 40.000 MHz to 100.000 MHz (3rd overtone)
100 Q max. / 100.000 MHz to 150.000 MHz (3rd overtone)

Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 pW max. (10 pW for testing)
Aging +2 ppm max. at +25°C +3°C for first year

Cut / Oscillation mode

AT-Cut/ Fundamental / 10.000 MHz to 60.000 MHz

AT-Cut/ 3rd overtone / 40.000 MHz to 150.000 MHz

Reflow condition

10 seconds max. at +250°C +10°C

PART NUMBERING GUIDE

24.57‘6MHZ 32SMX(A)R/TT /ijj/8

Reel Dia. Qty/Reel

3000pcs
(1000pcs)

45 30 A5 0 415 <30 5 460 475 +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS
TAPE SPECIFICATIONS
L s ", 20:0.1 ] i
( o\m o o0—06
. )B@ﬁBQSU) -
aji > || <
B J
28 !

35 80 | 35| 40 [ 105|025 10 180

Frequency Load capacitance (CL)
Package type Operating temperature range
Frequency tolerance Temperature stability
SMI Part No. Frequency Package foqency T Stability T r“ ' Range | LoadC

24.576MHz 32SMX(A) R/TTIiji/8 24.576 MHz 32SMX(A) R =£20 ppm TT =£30 ppm ij=-20Cto£75°C CL=8pF
PACKAGE DATA

em Package 32SMX(A)

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

. n Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Ph-free)
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Quartz Crystal Units

53SMX(B) CUSTOM CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

53SMX(B) CUSTOM SPECIFICATIONS
Item Specifications
Package type 53SMX(B)
Frequency range 10.000 MHz to 300.000 MHz
O: %10 ppm
° o Q: *15 ppm
Frequency tolerance (at +25°C £3°C) R+ %20 ppm
T: %30 ppm
Temperature stability (referred to +25°C)
Temp. Stabilty(ppm)|  +3.0 +50 +75 +10.0 +15.0 +20.0 +30.0 4500 | *1000 | *1500
Actual size - Ope. Tenperatre Range FF 3 LL 00 QQ RR T XX ccl GG1
0C to +45C (edd) O O O O O ] O O O O
0.0238 gm (wt) 0C 10 +50C (eee) O [0 &) 0 O &) &) 0 O &)
0C to +60°C (egg) O O O O O O O O O O
53SMX(B) 0C to +70°C (eii) O O O O O O O O O
50402 -10°C to  +50°C (gee) O O O O O O O O O
# 3 -10C to  +60°C (ggg) O O O O O O O O O
s B -10°C to  +70°C  (gii) @] O O O O O O O O
g -10C to  +75C  (gj)) O O O O O O O O
& -20C o +70C (i) @) @) @) @) @) @) @) @)
S 2 “20C o +75C (i) &) O @) 0 &) O &)
" ? -30C 1o +15C (k) O o @ O O o @
Ei -30C to +80°C (KkK) O @ O O O @ O
2 -30C to +85C (kI O O C O O O C
-35C to +80°C (k) @ O O O @) O
P Top Vew> -40°C to +85C (ml) D O @) O D O
< ”r - ~40C to +90C (mmm) O O O O O 0
- -40C to +105C (mpp) O O O O O O
3 L—[H—‘ -40°C to +125°C  (mtt) O O O O
D? B ' O : Available (The extremes depend on actual frequencies.)
" ¢ 2880 e 60 Q max./ 10.000 MHzto 11.000 MHz (Fundamental)
50 Q max./ 11.000 MHz to 12.000 MHz (Fundamental)
SOLDERING PATTERN Equivalent series resistance (ESR) 40 Qmax./ 12.000 MHz to  70.000 MHz (Fundamental)
80 Q max./ 60.000 MHz to 170.000 MHz (3rd overtone)
120 Q max. / 170.000 MHz to 300.000 MHz (5th overtone)
Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 pW max. (10 uW for testing)
Aging +3 ppm max. at +25°C *3°C for first year
AT-Cut/ Fundamental / 10.000 MHz to  70.000 MHz
Cut / Oscillation mode AT-Cut/ 3rd overtone / 60.000 MHz to 170.000 MHz
AT-CUT AT-Cut / 5th overtone / 170.000 MHz to 300.000 MHz
o Reflow condition 10 seconds max. at +250°C +10°C
+80
0] PART NUMBERING GUIDE
+40
” 1= 13.000MHz 53SMX(B) O / OO / kkk / 10
ff 0 — == =
; a0kl Frequency ‘ Load capacitance (CL)
0 g Package type Operating temperature range
ZZ Frequency tolerance Temperature stability
7100—45 -30 -15 0 +15 +30 +45 +60 +75  +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS B —
SMI Part No. Frequency Package iSlorancs Stability Range | 0ad C
TAPE SPECIFICATIONS 13.000MHz 53SMX(B) O/0O/KKK/10 13,000 MHz 53SMX(B) 0=+10 ppm 00=+10ppm | kkk=-30Ct0+80°C |  CL=10pF
40501 . 15.360MHz 53SMX(B) Q/LLlggg/9 15,360 MHz 53SMX(B) Q=215 ppm LL=#7.5ppm |ggg=-107Ct0+60°C CL=9pF
A o, A i
. 5
osToos PACKAGE DATA
SEPREeEE | e
)Q | ) Lid Metal
R K N (B Base Ceramic
[A]8Jc] o[ FJa]L][M] Relba | QyReel | Sealing Seam
|54 | 35 [120] 55 [ 80 ] 16 [025[ 10 | 180 | 1000pes | Terminal Tungsten (metalized)
f . Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Ph-free)
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Quartz Crystal Units

94SMX(B) CUSTOM

SMI

CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

94SMX(B) CUSTOM SPECIFICATIONS
Item Specifications
Package type 94SMX(B)
Frequency range 8.000 MHz to 100.000 MHz
O :£10 ppm
o ° Q: %15 ppm
- Frequency tolerance (at +25C £3°C) R+ %20 ppm
Actual size T:%30 ppm
Temperature stability (referred to +25°C)
0.1213 gm (wt)
Temp. Stabity(ppm) | £3.0 50 +75 +10.0 +150 +20.0 +30.0 +500 | #1000 | *1500
94SMX(B) o Tt e FF 3 M 00 R RR ™ * cct | eet
70802 0C to +45C (edd) O O O O O O O O O O
s (15502 43 0C to +50°C (eee) O O O O O O O O O O
T 0C to +60°C (egg) O O O O O O O O O O
g 0C to  +70C (ei) @) 0 @) @) @) 0 @) @) D
“ -10C to  +50°C (gee) O O O O O O O O O
" " -10C to  +60°C (ggg) ) @) @ @) @) 0 @ @) @)
-10C to  +70C (gi) @) @) @) @) @) @) @ @ @
§ -10C to +75C (gj) O O o [®) O O O ®)
= -20C to +10C_(ii) O O o o O o o o
b w1 -20C to +75C (i) 0 0 0 0 @ @ 0
ﬁ——“‘g <Top View> -30C to +75C (kj) @) O O O @) @) @)
# # #4 #3 5 - — — - -
~ T - -30C to +80°C (kkk) @) @) @ @) 0 [@ @)
%; ‘ -30C to +85C (KI) @) @) @) @) 0 0 @)
i:f, ,T’D‘—_J -35C to  +80C (k) O O O O O
T - : -40C to +85C (ml) @) 0O [®) ) @) 0
»4 B o # 2 -40°C to +90°C (mmm) @) @) @) [0 @) @)
=3 <#2 & #4 : Grounded to metal lid> -AOUC to +105°C (mpp) C\ O () C7 () O
-40C to +125C (mtt) @) 0 @) @)
SOLDERING PATTERN O : Available (The extremes depend on actual frequencies.).
60 Q max./ 8.000 MHzto 10.000 MHz (Fundamental)
; ] q 40 Q max./ 10.000 MHz to  15.000 MHz (Fundamental)
Sl e e sl (225 30 Qmax./ 15.000 MHzto 40.000 MHz (Fundamental)
80 Q max. / 30.000 MHz to 100.000 MHz (3rd overtone)
Shunt capacitance (C0) 5 pF max.
Drive level (P) 100 yW max. (10 yW for testing)
o Aging +2 ppm max. at +25°C £3°C for first year
100 Cut/ Oscillation mode AT-Cut/ Fundamental / 8.000 MHz to 40.000 MHz
- AT-Cut / 3rd overtone / 30.000 MHz to 100.000 MHz
o - Reflow condition 10 seconds max. at +250°C £10°C
+20 -
RN i T PART NUMBERING GUIDE
. [ 90.000MHz 94SMX(B) Q/ CC1 / mpp / 12
- Frequency Load capacitance (CL)
45 30 15 0 +15 430 +45 460 +75 +90 (C) i
TYPICAL TEMPERATURE CHARACTERISTICS PaCkage type Operatlng temperature range
Frequency tolerance Temperature stability
TAPE SPECIFICATIONS
L, 200 i SMI Part No. Frequency Package Tolarancs Stability 0 Range | LoadC
w4 -
g\n 90.000MHz 94SMX(B) Q/CC1/mpp/12 90.000 MHz 94SMX(B) Q=15 ppm CCL=+100ppm | mpp=-40C to +105C CL=12pF
B ( OeAmEaA o | 16.9344MHz 94SMX(B) RITTIiii116 16.934 MHz 94SMX(B) R =20 ppm TT = +30 ppm jii = -20°C to +70°C CL=16 pF
i )U}MQLJUUU)
A i PACKAGE DATA
[A 8 ]c o7 ][] reva | cyfe | - Package 94SMX(B)
[ 73|53 ]160] 75 |80 |15 [ 03 [ 19| 178 | 1000pcs | Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
: : Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
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Quartz Crystal Units

110SMX STANDARD 32.768kHz SMD CRYSTALS

110SMX STANDARD SPECIFICATIONS
Item Symbol Specifications
Part number PIN 110M327*
Package type 110SMX
Nominal frequency F 32.768 kHz
AA: £10 ppm
Frequency tolerance (at +25°C) AfIF é‘ f%g Bgm
Aotel size = C : +30 ppm (Standard)
0.003 gm (wt) . 12.5 pF : 110M327 (Standard)
-~ 110SMX Load capacitance CL 5798 BE ﬁgmgg_g
- Equivalent series resistance ESR 90 kQ max.
(] E Drive level P 0.1 4W (0.5 pW for max.)
ﬂﬁi Turnover temperatlu.re Tt +25°C :_LSZC |
- Temperature coefficient B -0.035 ppm / 'C°, Typical.
Tnver Aging (for first year) AfIF +3 ppm max. at +25°C £3°C
B Insulation resistance Ri 500 MQ min. at 100V DC 15V
SOLDERING PATTERN cut )O(Y_CUt -
Operating temperature range To -40Cto+85C
Storage temperature range Ts -55°C to +125°C
Shock resistance AfIF *5 ppm max.
Vibration resistance AfIF *5 ppm max.
IR reflow resistance AfIF 10 ppm max.

A

\

-40 25 -10 45 +20 435 450 465 +80 +110 (C)

TYPICAL TEMPERATURE CHARACTERISTICS

TAPE SPECIFICATIONS

4.040.

1.75+0.1

L 9 s 5, 2.0+0.1
( g\m o o0—0
. )B}@ﬁ@@@LU -
o fw o lel L]

A B [ D F J L M Reel Dia. Qty/Reel

3000pcs

185 |125| 80 | 35 | 40 | 05 | 025 | 0.65 180 5000pcs

58

Reflow condition

10 seconds max. at +250°C £10°C

(*) No pattern path underneath the 110SMX

PACKAGE DATA

em Package 110SMX

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (sucr;f(a)llge; '/\lzﬁlsger)
RoHS Compliant (Pb-free)




Quartz Crystal Units

212SMX

SMI

STANDARD 32.768kHz SMD CRYSTALS

STANDARD SPECIFICATIONS

212SMX
Item Symbol Specifications
Part number P/N 212M327*
Package Type 212SMX
Nominal frequency F 32.768 kHz
AA: £10 ppm
pevalsze Frequency tolerance (at +25°C) AfIF é‘ i%g Bgm
C : £30 ppm (Standard)
0.0035 gm (wt) _ 12.5 pF : 212M327 (Standard)
212SMX Load capacitance CL 38 BE ggmgg;_g
Equivalent series resistance ESR 90k Q max. (To : -40°C to +85°C)
[D Drive level P 0.1 yW (0.5 yW for max.)
Turnover temperature Tt +25°C +5°C
i i l Zusédx ‘“5232553:”(:;';;:‘::" Temperature coefficient B -0.034 ppm / °C?, Typical
L Quality factor Q 20000 min.
| — - — il Shunt capacitance Co 1.2 pF, Typical
j % H D H i Motional capacitance c1 0.003 pF, Typical
_/ L Capacitance ratio Y 400, Typical
SOLDERING PATTERN Aging (for first year) AfIF +3 ppm max. at +25°C +3°C
Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY-Cut
Operating temperature range To -40°Cto +85°C
Storage temperature range Ts -55°C to +125°C
Shock resistance AfIF +5 ppm max.
o Vibration resistance AfIF +5 ppm max.
. IR reflow resistance AfIF +10 ppm max.

Al
-120
\

+5 +20 +35

40 25 10 +50 65 +80 +110 (C)

TYPICAL TEMPERATURE CHARACTERISTICS

TAPE SPECIFICATIONS

4.0£0..

2.040.1

: @1'5\;”1 ;
( il .
< o3| [mIm| ©

[ Jud) u)

M ) B F

175401

C
B

Reflow condition

10 seconds max. at +250°C £10°C

(*) No pattern path underneath the 212SMX

PACKAGE DATA

A B C D F J L M Reel Dia. Qty/Reel

225|145 80 | 35 | 40 | 10 | 025 | 0.75 180 3000pcs

o Package 212SMX

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (su(;,fce)ilgeg ’;‘Eﬁﬁ%ler)
RoHS Compliant (Ph-free)
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Quartz Crystal Units

31SMX STANDARD 32.768kHz SMD CRYSTALS

31SMX STANDARD SPECIFICATIONS
[tem Symbol Specifications
Part number P/IN 31M327*
Package Type 31SMX
Nominal frequency F 32.768 kHz
AAA: £ 5ppm
AA: £10 ppm
Actual size @8 Frequency tolerance (at +25°C) AfIF A £15 ppm
B : 220 ppm
0.0125.gm (wt) C : +30 ppm (Standard)
31SMX 12.5 pF : 31M327 (Standard)
3202 . 90 pF . 31M327_9
Load capacitance CL 7.0 pF - 31M327-7

E E 6.0 pF : 31M327-6

70k Q max. (To: -40°C to +85°C) (Standard)

Equivalent series resistance ESR ggt 8 oy gg :28% Eg :iggg Eggggﬂ;
F - o 50k Q max. (To: -40°Cto +85°C) (R = Option)
ﬂ d B HD}— | Drive level P 0.1 yW (0.5 yW max.)
== == Turnover temperature Tt +25°C +5°C
Temperature coefficient B -0.034 ppm / °C?, Typical
Quality factor Q 20000 min.
Shunt capacitance co 1.05 pF, max.
Motional capacitance C1 0.0038 pF, Typical
Capacitance ratio Y 273, Typical
Aging (for first year) AfIF +3 ppm max. at +25°C £3°C
" Insulation resistance Ri 500 MQ min. at 100V DC +15V
i cut XY-Cut
® -40°C to +85°C (Standard)
o Operating temperature range To -40°C to +105°C (W = Option)
. N -40°C to +125°C (WW = Option)
- Storage temperature range Ts -55°Cto +125°C
Comom e om e el Shock resistance AfIF +5 ppm max.
TAPE SPECIFICATIONS Vibration resistance AfIF +5 ppm max.
9 - IR reflow resistance AfIF *10 ppm max.
NG : Reflow condition 10 seconds max. at +250°C +10°C
< C Il len i) ﬁ(\ o o E:; rfl%r?aetltyeranlg:tzr:ﬁ%erneam the 31SMX
o sy
1w 7 & A PACKAGE DATA
et e s
Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (su?fglge; '/\léﬁlr(fjler)
RoHS Compliant (Pb-free)
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SMI

Quartz Crystal Units

STANDARD 32.768kHz SMD CRYSTALS

415SMX

415SMX STANDARD SPECIFICATIONS
Item Symbol Specifications
Part number P/N 415M327*
Package type 415SMX
Nominal frequency F 32.768 kHz
Frequency tolerance (at +25°C) AfIF (B: igg Bgm (Standard)
pot Al size 12.5 pF : 415M327 (Standard)
Load capacitance CL 9.0 pF : 415M327-9
0.017 gm (wt) 7.0 pF : 415M327-7
415SMX Equivalent series resistance ESR 70 kQ max.

o Drive level P 1 uW max.
S g E Turnover temperature Tt +25°C #5°C
——= Temperature coefficient B -0.034 ppm / °C?, Typical
. Quality factor Q 30000 min.

e Shunt capacitance Co 1.1 pF, Typical
- L. [ HDF ] Motional capacitance C1 0.002 pF, Typical
SOLDERING PATTERN Capacitance ratio Y 550, Typical
Aging (for first year) AfIF *3 ppm max. at +25°C +3°C
Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY -Cut
Operating temperature range To -40°Cto +85°C
o) Storage temperature range Ts -55°C t0 +125°C
- Shock resistance AfIF %5 ppm max.
52 Vibration resistance AfIF %5 ppm max.
e IR reflow resistance AfIF +10 ppm max.
- / \ Reflow condition 10 seconds max. at +250°C +10°C
w oL (*) No pattern path underneath the 415SMX
rreEREeEREes PACKAGE DATA
TAPE SPECAIEUI‘CATIONS - EEaE G
L Gy, um ] 2 Lid Metal
T ARSI Base Ceramic
= )B@:@@BU) : Sealing Ausn
aj,m S sl el Terminal Tungsten (metalized)
CEEEEEEETETE] | mparg | 2000
RoHS Compliant (Pb-free)
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Quartz Crystal Units

52SMX STANDARD 32.768kHz SMD CRYSTALS

STANDARD SPECIFICATIONS

52SMX
[tem Symbol Specifications
Part number PIN 52M327*
Package Type 52SMX
Nominal frequency F 32.768 kHz
B : %20 ppm
Frequency tolerance (at +25°C) ATIF C: :—:gg Bgm (Standard)
—— 12.5[;# - 52M327 (Standard)
0.0257 gm (wt) Load capacitance cL 9.0 pF : 52M327-9
52SMX 7.0 pF : 52M327-7
s3:015 Equivalent series resistance ESR 70k Q max. (To : -40°C to +85°C)
[ LEL E Drive level P 1 W max.

. Turnover temperature Tt +25C+57C
14 Temperature coefficient B -0.034 ppm / °C?, Typical
i e Quality factor Q 40000 min.

o [HDF_J Shunt capacitance co 1.3 pF, Typical
B Motional capacitance C1 0.0021 pF, Typical
SOLDERING PATTERN Capacitance ratio v 619, Typical
Aging (for first year) AfIF +3 ppm max. at +25°C £3°C
Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY-Cut
Operating temperature range To -40°Cto +85°C
o Storage temperature range Ts -55°C to +125°C
v Shock resistance AfIF +5 ppm max.
- Vibration resistance AfIF %5 ppm max.
o w7 IR reflow resistance AfIF *10 ppm max.
0 \ Reflow condition 10 seconds max. at +250°C ¥10°C
e % W s w w0 (0 (*) No pattern path underneath the 52SMX
TAPE SPECIFICATIONS PACKAGE DATA
aps0s ) e Package 52SMX
S Lid Metal
- - rami
TSRAREERE 1 e
— :‘ - ;‘ : ‘4‘:‘ : ‘ﬁ e Terminal Tungsten (metalized)
S Terminal plating (su?fglt(:je; ;\Iéﬁlr(ger)
RoHS Compliant (Pb-free)
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Quartz Crystal Units
124SMX

SMI

STANDARD 32.768kHz SMD CRYSTALS

124SMX

STANDARD SPECIFICATIONS

Actual size

0.0295 gm (wt.)

124SMX

<Top View>

<#2&#3:NC>

SOLDERING PATTERN

63
3

)

12

(3)#2 & #3: Open or floating

XY-CUT

Afff

-120
\

-40 25 -10 +5 +20 +35 450 65 480 +110 (C)

TYPICAL TEMPERATURE CHARACTERISTICS

TAPE SPECIFICATIONS

4.0£0.

L Gusy,, o 2008
( S .
]«1 FZLEa ﬁﬁﬁ(\ o

HUJ)LQJQL LJLJU)

B
J

17540.1

=)

F

[A]lB]c]o]F] [ L ] M [ ReelDia | QuReel |
[ 72 [155] 160 75 [ 40 [ 10 [ 03 |15 | 180 | 3000pcs |

Item Symbol Specifications
Part number PIN 124M327+
Package Type 124SMX*
Nominal frequency F 32.768 kHz
AAA: £5ppm
AA: £10 ppm
Frequency tolerance (at +25°C) AfIF A £15 ppm
B : +20 ppm
C : £30 ppm (Standard)
12.5 pF : 124M327 (Standard)
9.0 pF : 124M327-9
Load capacitance cL 28 BE Eimgg:g(swndam)
4.4 pF : 124M327-4.4
3.7 pF : 124M327-3.7
Equivalent series resistance ESR ggt g mzi ﬂ?, :jgg ttg :22% %‘ginggzgn)
Drive level P 0.1 pW (1 pW max.)
Turnover temperature Tt +25°C 5°C
Temperature coefficient B -0.035 ppm / °C?, Typical
Quality factor Q 40000 min.
Shunt capacitance Co 0.8 pF, Typical
Motional capacitance C1 0.0019 pF, Typical
Capacitance ratio Yy 420, Typical
Aging (for first year) AfIF +3 ppm max. at +25°C £3°C
Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY-Cut
Operating temperature range To -40°Cto +85°C
Storage temperature range Ts -55°C to +125°C
Shock resistance AfIF %5 ppm max.
Vibration resistance AfIF +5 ppm max.
IR reflow resistance AfIF 10 ppm max.
Reflow condition 10 seconds max. at +250°C £10°C (2 times)

(*'YNo pattern path underneath the 124SMX.

(**)The crystal metal body may be visible inside the mold. It does not affect the crystal performance.

PACKAGE DATA

ftem Package 124SMX

Outer package Epoxy

Sealing Press-fit (1.2 x 4.7 mm built in)
Terminal 42 alloy
Terminal plating Sn

RoHS Compliant
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Quartz Crystal Units

90SMX FAMILY STANDARD 32.768kHz SMD CRYSTALS

90SMX(N) STANDARD SPECIFICATIONS
ltem Symbol Specifications
Part number PIN 90M327(N) 90M327(S)
Package type 90SMX(N) 90SMX(S)
Nominal frequency F 32.768 kHz
AAA: £5ppm
X AA: £10 ppm
Frequency tolerance (at +25 C) AfIF A £15 ppm
peul sze [ g :_;gg Bgﬂ (Standard)
0.125 gm (wt. :
oy T e T L
Equivalent series resistance ESR 50 kQ max. (To : -40°C to +85C)
Drive level B 1 uW max.
Turnover temperature Tt +25°C #5°C
Temperature coefficient B -0.034 ppm / °C?, Typical | -0.035 ppm/ °C?, Typical
Quality factor Q 50000 min.
Shunt capacitance Co 1.35 pF, Typical 1.0 pF, Typical
Motional capacitance Cl 0.003 pF, Typical 0.0019 pF, Typical
scualsze SD Capacitance ratio y 450, Typical 520, Typical
0121 gm (wt) Aging (for first year) ATIF +3 ppm max. at +25°C +3°C
90SMX(N) Insulation resistance Ri 500 MQ min. at 100V DC +15V
e Cut XY-Cut
3 @ Operating temperature range To -40°C to +85°C
= = - F Storage temperature range Ts -55°C to +125°C
¢ Shock resistance AfIF +5 ppm max.
Hﬂ Vibration resistance AfIF £5 ppm max.
o s os IR reflow resistance AfIF £10 ppm max.
] _Lg w T Reflow condition 10 seconds max. at +250°C +10°C
: PACKAGE DATA
o R 90SMX(N) 90SMX(S)
. 90SMX(S) Outer package Epoxy compound Plastic
m Sealing Press-fit (2x6 mm builtin) | Press-fit (2x6 mm built in)
] EE @ Terminal lead frame Brass (CuZzn) 42 alloy
o 2 Terminal plating SnAg Sn
H_E RoHS Compliant Compliant
““ 50 °5~2 Topvis XY-CUT TAPE SPECIFICATIONS
i i (ppm) 40501
d,) Edy g wfl
e T ol
SOLDERING PATTERN . \ TH }@ EIEHEERN
90SMX(N) & 90SMX(S) wl/ L VAR
- o \ 90SMX(N)

-160 .
0 % 1 % 0 W5 4 s w0 a0(0) | QyReel |

3000pcs_|

AleJc o] FJa] L] m]Rebda]
|83 ] 40 [160] 75 [80 |16 03|27 | 30 |
90SMX(S)
[A[8]c]o[FJa] L] m]ReDa | Qyreel |
|87 |39 [160] 75 [80| - [oa |27 | 30 | 3000pcs |

TYPICAL TEMPERATURE CHARACTERISTICS
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Quartz Crystal Units

SMI

26(LF)MJ STANDARD 32.768kHz SMD CRYSTALS

26(LF)MJ STANDARD SPECIFICATIONS
ltem Symbol Specifications
Part number PIN 26(LF)327MJ**
Package Type 26(LF)MJ*
Nominal frequency F 32.768 kHz
A: 15 ppm
° B : £20 ppm
. Frequency tolerance (at +25 C) AfIF C  +30 ppm (Standard)
Actual size DI D : +50 ppm
0.079 gm (nt) Load capacitance CL 125pF
26(LF)MJ Equivalent series resistance ESR 50k Q max. (To : -40°C to +85°C)
o Drive level P 1 W max.
3 g3 @ Turnover temperature Tt +25°C+5°C
2 o] L 2 Temperature coefficient B -0.034 ppm / °C?, Typical
. 1 1‘% Quality factor 0 50000 min.
. o [RE Shunt capacitance Co 1.45 pF, Typical
Motional capacitance C1 0.003 pF, Typical
SOLDERING PATTERN : : :
675 Capacitance ratio y 480, Typical
Aging (for first year) AfIF +5 ppm max. at +25°C +3°C
z , Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY-Cut
XY-CUT Operating temperature range To -40°Cto +85°C
o Storage temperature range Ts -55°Cto +125°C
v Shock resistance AfIF +10 ppm max.
0 Vibration resistance AfIF 10 ppm max.
A 100 7 IR reflow resistance AflF +10 ppm max.
o \ Reflow condition 10 seconds max. at +250°C +10°C
-150-40 25 10 5 420 +35 450 +65  +80 +110 (C) (*]) Formerly 26STF327(LF)MIN
TYPICAL TEMPERATURE CHARACTERISTICS (*Z) Formerly ZXS(LF)MJN
TAPE SPECIFICATIONS PACKAGE DATA
Lo, el om0 26(LAMI
£ - Cover Metal
e MG
S NRIFARMRIE © Base Glass
i )u}gguuuuv : .
. - Sealing Press-fit
e e T o [ v [ QRed Metal clamp CuSn
95 gg 16092 80| - |03 |25 330 %§§§E§§ Metal Clamp p|atmg Gold
Terminal lead Kovar
Terminal lead _
plating Sn-90Ph
RoHS Compliant
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Quartz Crystal Units

26(LF) STANDARD 32.768kHz SMD CRYSTALS

STANDARD SPECIFICATIONS

26(LF)
[tem Symbol Specifications
Part number PIN 26(LF)327*
Package Type 26(LF)*
Nominal frequency F 32.768 kHz
A +15 ppm
o B : £20 ppm
. Frequency tolerance (at +25 C) AfIF C - +30 ppm (Standard)
Actual size EEB_ D : 50 ppm
00535 gm (wt) 12.5 pF : 26(LF)327 (Standard)
26(LF) Load capacitance CL 10.0 pF : 26(LF)327-10
8.0 pF : 26(LF)327-8
N A Equivalent series resistance ESR 50k Q max. (To : -40°C to +85°C)
£ Drive level P 1 UW max.
Turnover temperature Tt +25C #5°C
Temperature coefficient B -0.034 ppm/ °C?, Typical.
I - Quality factor Q 50000 min.
s Shunt capacitance Co 1.45 pF, Typical
Motional capacitance Cl 0.003 pF, Typical
SOLDERING PATTERN : - .
o m s Capacitance ratio Y 480, Typical
. //// -+ Aging (for first year) AfIF +5 ppm max. at +25C +3°C
//% —_— Insulation resistance Ri 500 MQ min. at 100V DC 15V
XY-CUT Cut XY-Cut
" Operating temperature range To -40°Cto +85°C
B Storage temperature range Ts -55°C to +125°C
. . Shock resistance AfIF +10 ppm max.
o Vibration resistance AfIF +10 ppm max.
Lo \ IR reflow resistance AflF £10 ppm max.
omom e m e e Reflow condition 10 seconds max. at +250°C +10°C
(*') Formerly 26STF327(LF)H
TAPE SPECIFICATIONS (**) Formerly 2x6(LF)H

4.0£0..

20401

L 61'5\;01
( _
D ¥ )B}@ @Bu) i
M ~ 8 s

175401

D

()]
&

A B C D F J L M Reel Dia. Qty/Reel

2000pcs

160 | 75 | 80 - 03 | 215 330 1000pcs
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PACKAGE DATA

erm Package 26(LF)
Cover Metal
Base Glass
Sealing Press-fit
Terminal lead Kovar
gg{l‘”n'ga' lead Sn-90Pb
RoHS Compliant




Quartz Crystal Units

32.768 kHz FAMILY

SMI

STANDARD THROUGH-HOLE CRYSTALS

1.2 x4.7mm

STANDARD SPECIFICATIONS

Actual size mme—

0.015 gm (wt.)

1.4x5.0mm

Actual size mE=—

0.026 gm (wt.)
2.0x6.0mm
Actual size [I—
0.05 gm (wt.)
3.0x8.0mm
Actual size [E——
0.143 gm (wt.)
XY-CUT
(ppm)
0
-20
-40
-60
-80
AT 100
-120
-140 \

40 25 10 45 20 435 50  +65 480 +110 (C)

TYPICAL TEMPERATURE CHARACTERISTICS

Item Symbol Specifications
Part number PIN 1247STF327 | 145STF327 26STF327 38STF327
Package Type 1.2x4.7 mm 1.4x5 mm 2x6 mm 3x8 mm
Nominal frequency F 32.768 kHz

AA: £10 ppm
Frequency tolerance (at +25°C) AfIF é )I_:%g Egrnq (Standard)
C: %30 ppm
Load capacitance CL 8.0 pF, Typical 12.5 pF, Typical
Equivalent series resistance ESR | 50k Qmax. | 40k Q max. 35k Q max.
Drive level P 1 yW max.
Turnover temperature Tt +25°Cto £5°C
Temperature coefficient (Typical) B -0.035 ppm / °C* -0.034 ppm/ °C?
Quality factor (Typical) Q 60000 85000 70000 85000
Shunt capacitance (Typical) co 0.8 pF 1.0 pF 1.3 pF 1.6 pF
Motional capacitance (Typical) Cl 0.002 pF 0.0025 pF 0.003 pF 0.0035 pF
Capacitance ratio (Typical) Y 400 400 450 460
Aging (for first year) AfIF +3 ppm max. at +25°C 3°C
Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY-Cut
Operating temperature range To |-20"Cto+60°C -20"Cto +70°C
Storage temperature range Ts |-30Cto+70C -40°Cto +85°C
Shock resistance*' AfIF +5 ppm max.
Vibration resistance AflF +5 ppm max.
(*") Shock is defined "three drops from a hight of 75cm onto hardwood.”
PACKAGE DATA

- Package 1247STF327 145STF327 26STF327 38STF327
Cover Metal Metal Metal Metal
Base Glass Glass Glass Glass
Sealing Press-fit Press-fit Press-fit Press-fit
Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo)
Terminal plating SnCu SnCu SnCu SnCu
RoHS Compliant (Pb-free) | Compliant (Pb-free) | Compliant (Pb-free) | Compliant (Pb-free)

1.2x4.7mm

4.7 max 5.0 min

90.18

$1.2 max.

1.4x5.0 mm

4.0 max. |
‘ g

5.040.1

1.5 max.

®1.5 max.
90.2+0.05

2.0x6.0 mm

5.0 min.

$2.1 max.

$0.26£0.05

" 03 1 max !

$0.35+0.05
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Crystal Clock Oscillators

21SMQO (+1.8V, +2.5V, +3.0V or +3.3V FIXED MODELS) 2.0x1.6 mm

SPXO || 1.5t0 80MHz || 2.0x1.6 mm | WelVIeN]

STANDARD SMD CLOCK OSCILLATORS

21SMO

Actual size 88

0.008 gm (wt.)

21SMO

2.050.1

O
0]
O
X
_
O

CONNECTION
o [ OPEN or *H”
GND

STANDARD SPECIFICATIONS O T oxL6 mm
Item Specifications
General part number 21SMO*
Frequency range 1.500 MHz to 80.000 MHz

21SMO(A) : £100 ppm over -10°C to +70°C

21SMO(B) : 50 ppm over -10°C to +70°C
. 21SMO(C) : #30 ppm over -10°C to +70°C
gﬁgﬁ’:ﬁ'%;&?ﬁ’g% 21SMO(D) © +25 ppm over -10°C 0 +70°C
21SMO(E) : 20 ppm over -10°C to +70°C
21SMO(AW) : 100 ppm over -40°C to +85°C
21SMO(BW) : 50 ppm over -40°C to +85°C
-10°Cto +70°C (Standard)
Operating -20°Cto +70°C (SW = Standard)
) temperature -40°Cto +85°C (W = Option)
Opeéat,lng -40°C to +105°C (WW = Option)
Conditions g 1501y voltage (Voo) +1.8V, +2.5V, +3.0V or +3.3V DC +5%
Stand-hy control Vin: 70% Voo min.
voltage (Pin#1) Vi 2 30% Voo max.*
Absolute. Supply voltage -0.3Vto +4.0V DC
Max. Ratings | Storage temperature -55°C to +100°C
v Frequency
nout i A | 15M+ [ 10M+ | 20M+ | 30M+ | 40M+ | 50M+ | 60M+ | 70M+
R ETUE RS +18v | 18 | 21 | 25 | 35 | 40 | 45 | 60 | 65
(Pin#1 = Open or Vix) - - - - - - - - -
No load +25V | 25 | 30 | 35 | 45 | 50 | 55 | 65 | 7.0
+30v | 30 | 35 | 40 | 50 | 55 | 60 | 75 | 85
+33V | 35 | 40 | 45 | 55 | 60 | 65 | 80 | 90

Stand- by current**

10 A max. (Pin#1 = Vi)

0575 | 045 | 0575
o
=

o [oo o [

Z [ output
V.

o
= Z: igh impedance

SOLDERING PATTERN

OUTPUT WAVEFORM
VOH <TR>< <TF_

(1" Level)

——————————————————————————————————————————— 90% or 80% Ve

—————————————————————————————————————————— 50% Voo

voL e e fe 10% or 20% Vo
(0" Level)

GND ovbe

T

Symmetry =t/ T X 100(%)

TEST CIRCUIT

Test Point

Voo Output
3

——CL

S
0.01 ~ 0.1 microF
il
@ =
3
]

#2
Tri- GND

CL: including fixture and probe capacitance.
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Symmetry 45% to 55% at 1/2 Voo level
Rise and fall imes 6 ns max. (10% Voo to 90% Voo level)
Outpt sy | 0" Level VoL : 10% Voo max.
"1" Level Vor : 90% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 150 ns max.
Enable delay time 10 ms max.
Start-up time 10 ms max.

SSB phase noise
(at Voo = +3.3V & 40.000 MHz)

-143 dBc/Hz, Typical at 1 kHz offset
-157 dBc/Hz, Typical at 100 kHz offset

Aging

+5 ppm max. at +25°C +3°C for first year

Reflow condition

+250°C +£10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 21SMO(2.5VC) 10.000MHz
(*) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

TAPE SPECIFICATIONS

4.00.

L sy, 20801 g
( O O0—O0T0—0-6 N
EPRBEEE "
M K - i

Reel Dia. | Qy/Reel

3000pcs
1000pcs

22 | 18 | 80 | 35 | 40 | 10 | 025 | 10 180

tem Package 21SMO

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (suGrfgIge; Nﬁﬁer)
RoHS Compliant (Pb-free)




SMI

SPXO [Wide Freq. ] [15 to 170 MHZJ [2.5)(2.0 mm}

STANDARD SMD CLOCK OSCILLATORS

Crystal Clock Oscillators

22SMO (+1.8V, +2.5V, +3.0V or +3.3V FIXED MODELS) 25x2.0mm

22SMO STANDARD SPECIFICATIONS § LIRE FREQUENCY RANGE
@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
General part number 22SMO*!
Frequency range 1.500 MHz to 135.000 MHz \ 133.000 MHz to 170.000 MHz
22SMO(A) : £100 ppm over -20°C to +70°C
22SMO(B) : %50 ppm over -20°C to +70°C
22SMO(C) : *30 ppm over -20°C to +70°C
" 22SMO(D) : 25 ppm over -20°C to +70°C
- fgggﬁgﬁ‘%ﬁ&ﬁ‘t‘fggg) 22SMO(E) : 20 ppm over ~20°C t0 +70°C
22SMO(AW) : 100 ppm over -40 Cto +85°C O
0.014 gm (wt) 22SMO(BW) : £50 ppm over -40°C to +85°C N
22SMO(CW) : %30 ppm over -40°C to +85°C o)
22SMO 22SMO(DW) @ £25 ppm over -40°C to +85°C
_ -20°Cto +70°C (Standard) N
Operating -40°Cto +85°C (W = Option) —
) temperature -40°C to +105°C (WW = Option) 1.500 MHz to 80.000 MHz ©)
Operating -40°C to +125°C (WWW = Option) 1.500 MHz to 80.000 MHz
Conditions | "gypply voltage (Voo) | +18V, +25V, +30V0r+33VDC 5% | +25V, +3.0V or +33V DC 5%
Stand-by control Vin : 70% Voo min.
i voltage (Pin#1) Vi 2 30% Voo max.*
3 Absolute Supply voltage -0.3Vto +4.0v DC
i Max. Ratings | Storage temperature -55°C to +125°C
| ¢¢2.775 0.95 077:2 V Frequency
Input current (max. mA) *® ["1.oM+ | 10M+ | 40M+ | 75M+ | 85M+ | 10IM+ | 135M+
(Pin#1 = Open or Vi) +18V | 15 2.0 5.0 7.0 75 10 na.

o
=

CONNECTION
‘L [ OPENor *H"
GND

0675 | 0.65 | 0.675

z [ output

o [eo [ro [

o
Z: high impedance

SOLDERING PATTERN

e

No load

+2.5V 2.0 2.3 6.0

8.0 8.5 12 25.5

+3.3V 24 35 7.0

9.0 105 15 29.5

Stand- by current**

10 uA max. (Pin#1 = Vi) -
20 pA max. (Pin#1 = V) -

-40Cto+85C
-40°C to +105°C / +125°C

Symmetry

45% to 55% at 1/2 Voo level

Rise and fall times

6 ns max.
(10% Voo to 90% Voo level)

3 ns max.
(10% Voo to 90% Voo level)

Output

of [ ——m (-40Ct0+85C) | "0" Level Vo : 10% Voo max.
[ 4 00nF "1" Level Von : 90% Voo min.
o Load 15 pF max. (CMOS)
Disable delay time 200 ns max.
Enable delay time 10 ms max.
o OliTPUT W’iVEFORM Start-up time 10 ms max.
(1 Love) — = == SSB phase noise -140 dBc / Hz, Typical at 1 kHz offset

(at Voo = +3.3V & 40.000 MHz)
RMS jitter (12 kHz to 20.000 MHz band)
Aging

-160 dBc / Hz, Typical at 1 MHz offset
500 fs max. (180 fs, Typical at 40.000 MHz)
*5 ppm max. at +25°C +3°C for first year
voL e e 10% or 20% Voo

(0 Lovl) . +250°C +10°C for 10 seconds
Reflow condition o : ” .
o | ovee eflow conditio +170°C +10°C for 1 to 2 minutes (preheating)
T (*Y) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

~ e.g. 22SMO(2.5VBW) 27.000MHz
Symmetry =t/T X 100(%) (*%) Internal crystal oscillation to be halted (Pin#1 = Vi)

————————————————— 90% or 80% Voo

--- 50% Voo

TEST CIRCUIT PACKAGE DATA TAPE SPECIFICATIONS
Test Point 4.040.
Pack: R -
Voo A Item e 22SMO L 91‘5\*01 20201 %
® Lid Metal "\S\
1K oupi Base Ceramic B ( v @ @ @ °l o
@ﬂ @) ;?:: " " 1. Sealing Seam i )E—H}M [as j s jud) ﬂ:ﬂ)
L g| L=l Terminal Tungsten (metalized) N el Ll
State, . X Gold / Nickel A|lB|]C|D|F J L | M | ReelDia. | Qty/Reel
ED
sw Terminal platmg (surface) / (under) 27| 23|80 |35 40|11 025 11| 180 igggﬂﬁi
3000pcs
1 RoHS Compliant (Pb-free) *

CL: including fixture and probe capacitance.
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Crystal Clock Oscillators

32SMOQO (+1.8V, +2.5V, +3.0V or +3.3V FIXED MODELS) 3.2x2.5mm

32SMO
Actual size BB
0.025gm (wt.)
32SMO
- S
&O D)

1.0£0.2

»
"
;l
075 |
|

CONNECTION
L [ OPEN or *H"
GND

u
10
e}
=

z T OUTPUT

ISPy

LI

7 3 Z:high \mpedance

SOLDERING PATTERN

OUTPUT WAVEFORM
VOH L _TF_

(1" Level)

——————————————————————————————————————————— 90% or 80% Ve
—————————————————————————————————————————— 50% Voo
T o A A ELE 10% or 20% Voo

(0 Level)
GND ovoe

T

Symmetry = t/T X 100(%)

TEST CIRCUIT

Test Point

Voo Output
3

— CL

©» O]
25°
22
©
0.01 ~ 0.1 microF
1]
LA
@ =
S
1

Tri- GND
State,

CL: including fixture and probe capacitance.
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[Wide Freq. J [1.5 to 170 MHzJ [3.2)(2‘5 mm}

STANDARD SMD CLOCK OSCILLATORS

@ WIDE FREQUENCY RANGE
STANDARD SPECIFICATIONS & LPE FREQUED
@ PACKAGE SIZE 3.2¢2.5 mm
ltem Specifications

General part number 32SMO*

Frequency range 1,500 MHz to 135.000MHz | 133.000 MHz to 170.000 MHz
32SMO(A) : £100 ppm over -20°C to +70°C
32SMO(B) : %50 ppm over -20°C to +70°C
32SMO(C) : *30 ppm over -20°C to +70°C

- 32SMO(D) : 25 ppm over -20°C to +70°C
gﬁg;‘gﬁ‘i‘é;&iﬁ’g% 32SMO(E) : +20 ppm over ~20°C 0 +70°C
32SMO(AW) : 100 ppm over -40 Cto +85C
32SMO(BW) : %50 ppm over -40°C to +85°C
32SMO(CW) : 30 ppm over -40°C to +85°C
32SMO(DW) : 25 ppm over -40°C to +85°C
; -20°Cto +70°C (Standard)

Operating -40°Cto +85°C (W = Option)

) temperature -40°C to +105°C (WW = Option) 1.500 MHz to 80.000 MHz
Operating -40°C to +125°C (WWW = Option) 1.500 MHz to 80.000 MHz
Conditions "sypply voltage (Voo) | +18Y, +25V, +30Vor+33VDC 5% |  +25V,+3.0V or +3:3V DC £5%

Stand-by control Vi 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.**
-0, 4
Apsolute Supply voltage 0.3Vto +4.0V DC
Max. Ratings | Storage temperature -55°C to +125°C
V Frequency

Input current (max. mA) [ "L.0M+ | 10M+ | 40M+ | 75M+ | 85M+ | 101M+ | 135M+

(Pin#1 = Open or Vi) +18V | 15 20 5.0 7.0 75 10 na.

No load +25V | 20 23 6.0 8.0 85 12 255

+33V | 24 | 35 | 70 | 90 | 105 | 15 | 205

Stand-by current*®

20 pA max. (Pin#1 = Vi) -

-40Cto+85C

10 uA max. (Pin#1 = Vi) -
-40°Cto +105°C/ +125°C

Symmetry

45% to 55% at 1/2 Voo level

Rise and fall times

(10% Voo to 90% Voo level)

3 NS max.
(10% Voo to 90% Voo level)

6 ns max.

Output

(-40Cto+85C) | "0" Level Vo : 10% Voo max.
"1" Level Vo : 90% Voo min.
Load 15 pF max. (CMOS)

Disable delay time 200 ns max.

Enable delay time 10 ms max.

Start-up time 10 ms max.

SSB phase noise
(at Voo = +3.3V & 133.000 MHz)

-135 dBc / Hz, Typical at 1 kHz offset
-158 dBc / Hz, Typical at 1 MHz offset

RMS jitter (12 kHz to 20.000 MHz band)

500 fs max. (80 fs, Typical at 133.000 MHz)

Aging

+5 ppm max. at +25°C £3°C for first year

Reflow condition

+250°C £10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*") Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 32SMO(1.8VD) 24.000MHz
(*%) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA TAPE SPECIFICATIONS
Pack 40101 ;
o ackage 32SMO L s, z
Lid Metal
Base Ceramic B ¢ AEAamEA ol o
Sealing Seam oeeyeeey)
Terminal Tungsten (metalized) e K 12| I
. q Gold / Nickel AlBlc| o | F | 3| L] M| RebDa | QReel
Terminal platlng (surface) / (under) 35 | 28 | 80 | 35 | 40 | 10 | 025 | 14 180 ;gggzi

RoHS

Compliant (Pb-free)




Crystal Clock Oscillators
22SMOLC & 32SMOLC (+0.8V,+1.2V, +1.5V or +1.8V FIXED MODELS)

22SMOLC
Actual size B3
0.014 gm (wt)
32SMOLC
Actual size B
0.025 gm (wt.)
22SMOLC 32SMOLC
) 25401 . 32402
4 #3
a A
kO )
. #1 #2
§ @
0775 0% 0775 B
1 | 10 12 10
w #1 #2
I ST T
PIN CONNECTION #4
1 i [ OPEN or *H”
Z - high v:;edance § = —N(D OUTPUT
4 Ve

oo
Z: High impedance

SOLDERING PATTERN

ZZSMOLC

3ZSMOLC

OUTPUT WAVEFORM
E{'?"Hmve\) "TR'

VoL
(0" Level)
GND

]‘ 90% or 80% Voo
- - 50% Veo

-=--10% or 20% Voo

ovbc

Symmetry =t/ T X 100(%)

SMI

[SPXO J [VDD =+0.8to +1.8VJ [1.25 to 50 MHz] [25)(2.0 &3.2x2.5 mm} [LOW POWER} CMOS

2.5x2.0 mm
3.2x2.5 mm

STANDARD SMD CLOCK OSCILLATORS

@ CMOS OUTPUT
STANDARD SPECIFICATIONS @ LOW VOLTAGE OPERATION
@ LOW POWER CONSUMPTION
@ PACKAGE SIZE 2.5x2.0 mm & 3.2x2.5 mm
Item Specifications
General part number 22smoLc+ \ 32smoLc+
Frequency range 1.250 MHz to 50.000 MHz
22SMOLC(A) & 32SMOLC(A) : 100 ppm over -20°C to +70°C
22SMOLC(B) & 32SMOLC(B) : %50 ppm over -20°C to +70°C
22SMOLC(C) & 32SMOLC(C) :  +30 ppm over -20°C to +70°C
. 22SMOLC(D) & 32SMOLC(D) : %25 ppm over -20°C to +70°C
(Fg\fgfg{l‘cc%ﬁg:‘t?m) 22SMOLC(E) & 32SMOLC(E) © +20 ppm over -20°C 10 +70°C
22SMOLC(AW) & 32SMOLC(AW) : +100 ppm over -40°C to +85°C
22SMOLC(BW) & 32SMOLC(BW) : +50 ppm over -40°C to +85°C
22SMOLC(CW) & 32SMOLC(CW) : +30 ppm over -40°C to +85°C
22SMOLC(DW) & 32SMOLC(DW) :  +25 ppm over -40°C to +85°C
Operating -20"C to +70°C (Standard)
i temperature -40°C to +85°C (W = Option)
852&%2‘35 Supply voltage (Voo) +0.8V, +1.2V, +1.5V or +1.8V DC +5%
Stand-by control Vin: 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*’
Absolute Supply voltage -0.5Vto +4.0V DC
Max. Ratings | Storage temperature -55°C to +100°C

Input current (no load)
(Pin#1 = Open or Vi)

1.4 mA max. (Voo = +0.8V)
2 mAmax. (Voo = +1.2V)
3 mAmax. (Voo = +1.5V & +1.8V)

Stand-by current*

100 YA max. (Pin#1 = Vi)

Symmetry 45% to 55% at 1/2 Voo level
Rise and fall imes 4 ns max. (20% Voo to 80% Voo level)
Oup sy | 0" Level VoL : 20% Voo max.
"1" Level Vor : 80% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 50 ps max.
Enable delay time 10 ms max.
Start-up time 10 ms max.

Aging

+5 ppm max. at +25°C £3°C for first year.

SSB phase noise
(at Voo = +1.2V & 48.000 MHz)

-130 dBc / Hz, Typical at 1 kHz offset

Reflow condition

+250°C +10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input
e.g. 22SMOLC(1.2VD) 27.000MHz
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)

voltage, frequency stability, operating temperature and frequency.

PACKAGE DATA TAPE SPECIFICATIONS
4010
o Package | 22SMOLC & 32SMOLC L s, 2
Lid Metal 7 s oz
Base Ceramic 4 )@ﬁﬁ*@@@@& e
Sealing Seam }Q | )
Terminal Tungsten (metalized) — ; 22.S?‘M OLC_L
' g Gold / Nickel

Terminal plating (surface) / (under) A8 [c o[ F ] L m]rena (f:/olg;es\
RoHS Compliant (Pb-free) G il e I el el el Il I o

32SMOLC

TEST CIRCUIT

Test Point
o

Voo Output
#

®

I}
1r
I
1
a
=]

0.01~ 0.1 microF

CL: including fixture and probe capacitance.

A B C D F J L M Reel Dia. Qty/Reel

1000pcs
2000pcs
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Crystal Clock Oscillators

O9SMOQO (+1.8V, +2.5V, +3.3V or +5.0V FIXED MODELS) 5.0x3.2mm

SPX0 [Wide Freq. J [1 to 220 MHzJ [5.0x3.2 mm ]

STANDARD SMD CLOCK OSCILLATORS

99SMO
Actual size -
8 0.052 gm (wt.)
o 99SMO
N
-
(@)
PIN . LV‘CONNE‘CTI;PI\IEN —

GND
z [ ourput
Vi

oo o]

Z: high impedance

SOLDERING PATTERN

B

] ] louluF
OUTPUT WAVEFORM
VOH R TF
(1" Level) = ]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 50% Voo
Vo e e 10% or 20% Vo

(0" Level)
GND ovoc
-

STANDARD SPECIFICATIONS . WDOESF%%BFLUETNCY RANGE
@ PACKAGE SIZE 5.0x3.2 mm
[tem Specifications
General part number 99SMO*'*¥*
Frequency range 1,600 MHZ to 165.000 MHz | 1.600 MHz to 220,000 MHz ‘ 1,600 MHz to 220,000 MHz ‘ 1,000 MHz to 60.000 MHz

Frequency stability**
(over all conditions)

99SMO(A) : £100 ppm over -20°C to +70°C

99SMO(B) : 50 ppm over -20°C to +70°C
99SMO(C) : *30 ppm over -20°C to +70°C
99SMO(D) : *25 ppm over -20°C to +70°C
99SMO(E) : %20 ppm over -20°C to +70°C

99SMO(AW) : £100 ppm over -40°C to +85°C
99SMO(BW) : %50 ppm over -40°C to +85°C
99SMO(CW) : 30 ppm over -40°C to +85°C

99SMO(DW) : 25 ppm over -40°C to +85°C
. -20°Cto +70°C (Standard
gr)r?;;::g]t%re ~40Cto +85C ﬁw = Optic))r_1)
Operating -40°Cto +105°C (WW = Option)...1.6 MHz to 133.0 MHz
Condiions | Supply voltage (Vo) | +L8VDC#5% | +25VDC#5% | +3.3VDC#5% | +5.0VDC*10%
Stand-by control Vin : 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.**
Absolute Supply voltage -0.3V to +4.0V DC \ -0.5V to +7.0V DC
Max. Ratings | Storage temperature -55°C to +100°C
Voo Frequency
1OM+ | 20M+ | 35M+ | 45M+ | 80M+ | 100M+ | 110M+ | 155M+
'(g?#;lcu_”ggégmo?x\-/':)p‘) 418V | 15 | 20 | 25 | 15 | 15 | 25 | 3 | 45
No load 125V | 20 | 25 | 30 | 95 20 30 40 70
433V | 25 | 35 | 85 14 30 40 50 90
+5.0V 15 20 30 52 n.a. n.a. n.a. n.a.

Stand-by current*®

10 pAmax. (Pin#1 = Vi) -+ -40°C to +85°C

Symmetry

45% to 55% at 1/2 Voo level

40% to 60% at 1/2 Voo level (Voo = +1.8V / F = 135.000 MHz to 165.000 MHz)

Rise and fall times

5 ns max. (10% Voo to 90% Voo level)

Output
(-40Cto+85C) | "0" Level Vo : 10% Voo max.
"1" Level Vou : 90% Voo min.
Load 15 pF max. (CMOS, Voo = +5.0V / 30 pF max.)
Disable delay time 200 ns max.
Enable delay time 10 ms max.
Start-up time 10 ms max.
Aging *5 ppm max. at +25°C +3°C for first year
Reflow condition +250°C £10°C for 10 seconds

+170°C £10°C for 1 to 2 minutes (preheating)

(*') Formerly 99SMOM

(*?) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 99SMO(2.5VC) 20.000MHz
(*°) Internal crystal oscillation to be halted (Pin#1 = Vi)

T ot PACKAGE DATA TAPE SPECIFICATIONS
4,040,
Pack M =
TEST CIRCUIT tem e 99SMO R
Test Point Lid Metal ~= —
i ( — .
Base Ceramic B AEAAEE °
Seallng Seam 1 )u}g G T LJJ)
g v Ouput Terminal Tungsten (metalized) - K 12 LE
Po s " ® i eel Dia. ecl
E:’v;ﬂ <V> El:: o#1 » T« Terminal plating (Su?fgtje/) '/\“((szlgec‘iler) } 5A4 } ;5 }120} 5[.)5 } aFo } 1J5 } ol.-z } 1A.A4 } Rllss } f(:zl:pcs‘ }
< om GND
S“{i o RoHS Compliant (Pb-free)

CL: including fixture and probe capacitance.
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SMI

[Wide Freq. ] [1 to 220 MHz} [7A0x5.0 mm]

STANDARD SMD CLOCK OSCILLATORS

Crystal Clock Oscillators

O97SMOQO (+1.8V, +2.5V, +3.3 V or +5.0V FIXED MODELS) 7.0x5.0 mm

97SMO STANDARD SPECIFICATIONS :&,Y[%SF%%B%%LCY RANGE
@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number 97SMO*'**

1.600 MHz to 165.000 MHz | 1.600 MHz to 220.000 MHz ‘ 1.600 MHz to 220.000 MHz ‘ 1.000 MHz to 60.000 MHz

97SMO(A) : £100 ppm over -20°C to +70°C

Frequency range

97SMO(B) : 50 ppm over -20°C to +70°C
97SMO(C) : *30 ppm over -20°C to +70°C
- 97SMO(D) : 25 ppm over -20°C to +70°C
] Frequency stabity 97SMO(E) © +20 ppm over -20°C to +70°C
Actual size waralguiehae 97SMO(AW) : £100 ppm over -40°C to +85°C
0457 gm (ut) 97SMO(BW) : +50 ppm over -40°C to +85°C O
' : 97SMO(CW) : +30 ppm over ~40°C to +85°C 0
97SMO 97SMO(DW) : %25 ppm over ~40'C (0 +85°C O
00 Operating -20°C to +70°C (Standard) X
) temperature -40°C to +85°C (W = Option) -
85%%2‘33 Supply voltage (Vo) | +18VDC*5% | +25VDC5% | +3.3VDC*5% | +5.0VDC+10% )
Stand-by control Vi 2 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.**
Absolute Supply voltage -0.3V to +4.0V DC \ -0.5V to +7.0V DC
Max. Ratings | Storage temperature -55°C to +100°C
v Frequency
ot o " | 'LOM+ | 20M+ | 35M+ | 45M+ | 8OM+ | 100M+ | 110M+ | 155M+
s AR (b ) A8V | 15 | 20 | 25 | 75 | 15 | 25 | 35 | 45
g\lp(;’}ﬁ; ] Open or V) w25V | 20 | 25 | 30 | 95 | 20 | 30 | 40 | 10
PN CONNECTION +3.3V 25 35 8.5 14 30 40 50 90
o — 450V | 15 | 20 | 30 | 52 | na | na | na | na

e |m [

z [ ourpur
v Stand-by current*®

B
Z:igh impedance

10 yA max. (Pin#1 = V) -~ -40°C to +85°C
45% to 55% at 1/2 Voo level
40% to 60% at 1/2 Voo level (Voo = +1.8V / F = 135.000 MHz to 165.000 MHz)

Symmetry

Rise and fall times

5ns max. (10% Voo to 90% Voo level)

Output
(-40Cto+85C) | "0" Level Vo : 10% Voo max.
"1" Level Vor : 90% Voo min.
Load 15 pF max. (CMOS, Voo = +5.0V / 30 pF max.)
Disable delay time 200 ns max.
Enable delay time 10 ms max.
Start-up time 10 ms max.

Aging +5 ppm max. at +25°C +3°C for first year
OUTPUT WAVEFORM Reflow condition +250°C £10°C for 10 seconds
ey B +170°C £10°C for 1 to 2 minutes (preheating)

,,,,,,,,,,,,,,,,, o or 80 v (*') Formerly 97SMO(K)
porso (**) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
e e.g. 97SMO(3.3VCW) 16.000MHz
' (*) Internal crystal oscillation to be halted (Pin#1 = Vi)
VOL ----10% or 20% Voo
(v Lo e PACKAGE DATA TAPE SPECIFICATIONS
- t - 4.00.
Package ] g
T Item 9 97SMO L%, 2o g
o -
Symmetry =t/T X 100(%) Lid Metal ( "\m — —
Base Ceramic = ﬁg\ el o
TEST CIRCUIT : «1 )Bﬁﬂ @@Bu
Test Point Sealing Seam }Q = )
Voo CA Terminal Tungsten (metalized) e > 1] L
. . Gold / Nickel [A]lB]c]o [ FJa] L] m] ReDa | QyRe |
s . Terminal platlng (surface) / (under) [ 74 [ 54 160 75 [ 80 [ 15 [ 03 | 19 | 180 | 1000pcs |
g o0 utput -
o £ # # RoHS Compliant (Pb-free)
Power S -
E] Ok . T
< T GND
State_
ED
sw

CL: including fixture and probe capacitance.
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Crystal Clock Oscillators (spx0 ) (2810215 ppm | (41055 Mz | (2520 mm

22SMOHG (+1.8V, +2.5V, +3.0V or +3.3V HIGH STABILITY FIXED MODELS) 2.5x2.0mm STANDARD SMD CLOCK OSCILLATORS

22SMOHG STANDARD SPECIFICATIONS QK STeTy oS uteuT
Item Specifications
General part number 22SMOHG*
Frequency range 4.000 MHz to 55.000 MHz
Standard frequencies (MH2) 5.000, 10.000, 12.000, 16.000, 20.000, 24.000, 32.000, 40.000, 44.000
Ao 22SMOHG(F) : 15 ppm over -40°C to +85°C
g&gfgﬁ‘i{)ﬁéft?g:g; 22SMOHG(G) : +10 ppm over -40°C to +85°C
22SMOHG(H) : %8 ppm over -40°C to +85°C
Operating e 0
Actual size 83 . temperature 40°C to +85C (Standard)
O Operating g po1 vol +1.8V, +2.5V, +3.0V or +3.3V DC +10%
) 0.014 gm (wt.) Conditions upply voltage (Voo) BV, +2.9V, +o.UV or +o. =10%
'®) Stand-by control Vi : 70% Voo min.
22SMOHG voltage (Pin#1) Vi : 30% Voo max.*’
f Absolute Supply voltage -0.3V to +4.0V DC
O Max. Ratings | Storage temperature -40°C to +85°C
Input current (Pin#1 = Open or Vix) 6 mA max. (no load)
Stand- by current®® 10 pA max. (Pin#1 = Vi)
Symmetry 45% to 55% at 1/2 Voo level
af Rise and fall times 5 ns max. (10% Voo to 90% Voo level)
i Outpul ey |0 Level Vou : 1096 Voo max.
L0775 095 0775 "1" Level Vor : 90% Voo min.
< Jr " Load 15 pF max. (CMOS)
: Disable delay time 100 ns max.
S i “S"”‘ZENFDQEE”N o Enable delay time 10 ms max.
w 2 =
= ER 2L Start-up time 10 ms max.
i ] Z::high impedance SSB phase noise -135dBc/ HZ, Typlcal at 1 kHz offset
(at Voo = +2.5V & 48.000 MHz) -159 dBc / Hz, Typical at 1 MHz offset
SOLDERleG PATTERN RMS jitter (12 kHz to 20.000 MHz band) 181 fs, Typical (at Voo = +2.5V & 48.000 MHz)
1 » +250°C *10°C for 10 seconds
/ %E Ly el +170°C +£10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
D0nF e.g. 22SMOHG(3.0VF) 20.000MHz
~ (**) The frequency stability is inclusive of frequency tolerance (+25°C), temperature stability (-40°C to +85°C),
0.1F input voltage change, load change, reflow frequency shift and aging (1st year at +25°C).
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

Y —

7////

OUTPUT WAVEFORM .
o Lowo) — et B ftem 22SMOHG
Lid Metal
——————————————————————————————————————————— 90% o 80% Vor
Base Ceramic
--- 50% Voo -
VOL  TTTTfrrTooommmmmori e 10% or 20% Voe Sealmg Seam
e : oo Terminal Tungsten (metalized)
7 " q Gold / Nickel
L T - [ermingplating (surface) / (under)
Symmen =100 RoHS Compliant (Pb-free)
TESTCIRCUIT TAPE SPECIFICATIONS

Test Point

4.0£0.

Ve
W—@ L s “ 20:0.1
\01
( \\K\ O ) >
Voo Output ﬁﬁ o
| [ w ] BN ] GE ©

175401

©»oO
25°
[
©
0.01 ~ 0.1 microF
| L
11
||

f )
myel i )U}QJQLJLJLJU)
O#1 #2
Tri- GND o lm > B F

State, = =
E(Z A B C D F J L M Reel Dia. Qty/Reel
1000pcs
27 | 23 | 80 [ 35| 40 | 11 |025| 11 180 2000pcs
3000pcs

CL: including fixture and probe capacitance.
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SMI

Crystal Clock Oscillators (#8t0:15 ppm | (41055 Mtz | (3225 mm

32SMOHG (+1.8V, +2.5V, +3.0V or +3.3V HIGH STABILITY FIXED MODELS) 3.2x25mm STANDARD SMD CLOCK OSCILLATORS

@HIGH STABILITY CMOS OUTPUT
32SMOHG STANDARD SPECIFICATIONS ® PACKAGE SIZE 3.2x2.8 mm
Item Specifications
General part number 32SMOHG*!
Frequency range 4.000 MHz to 55.000 MHz
Standard frequencies (MHz) 5.000, 10.000, 12.000, 16.000, 20.000, 24.000, 32.000, 40.000, 44.000
2 32SMOHG(F) : 15 ppm over -40°C to +85°C
fgggﬁ‘:ﬁiﬁﬁggg% 32SMOHG(G) : +10 ppm over -40°C to +85°C
32SMOHG(H) : 8 ppm over -40°C to +85°C
Operatin o o
Actual size B te?nperat%re -40°C to +85C (Standard)
Operating +109 O
0.025 gm (wt.) Sl Supply voltage (Voo) +1.8V, +2.5V, +3.0V or +3.3V DC £ 10% N
Stand-hy control Vi 1 70% Voo min.
32SMOHG voltage (Pin#1) V1L : 30% Voo max.*’ S
R Absolute Supply voltage -0.3V to +4.0vV DC 3
7 N Max. Ratings | Storage temperature -40°C to +85°C (@)
N Input current
3 (Pin#1 = Open or Vi) 7 mA max. (no load)
O ) Stand- by current*® 10 pA max. (Pin#1 = Vi)
P B Symmetry 45% to 55% at 1/2 Voo level
o Rise and fall imes 5 ns max. (10% Voo to 90% Voo level)
Outpl sy |0 Level Vo : 10% Voo ma.
T "1" Level Vor : 90% Voo min.
= — Load 15 pF max. (CMOS)
J= Disable delay time 100 ns max.
j: PN ] CONNECTON Enable delay time 10 ms max.
\_,B " % : T“’zi:m” Start-up time 10 ms max.
= = ° — SSB phase noise -136 dBc / Hz, Typical at 1 kHz offset
(at Voo = +3.3V & 48.000 MHz) -160 dBc / Hz, Typical at 1 MHz offset
SOLDERING PATTERN RMS jitter (12 kHz to 20.000 MHz band) 168 fs, Typical (at Voo = +3.3V & 48.000 MHz)
" +250°C +10°C for 10 seconds
el Erie +170°C +10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
e.g. 32SMOHG(3.0VG) 44.000MHz

(**) The frequency stability is inclusive of frequency tolerance (+25°C), temperature stablllty (-40°C to +85°C),
input voltage change, load change, reflow frequency shift and aging (1st year at +25°C).

(**) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

Pack
N ?RUTPUT VXAVEFORM - ackage 32SMOHG
(1" Level) —— == Lid Metal
rrrrrrrrrrrrrrrrr 0% r 80% Vo Base Ceramic
SRV Sealing Seam
e T O oragme Terminal Tungsten (metalized)
GND ovoe . " Gold / Nickel
t
<—,T _‘ Terminal plating (surface) / (under)
T ety =t 7 X 10008 RoHS Compliant (Pb-free)
TEST CIRCUIT TAPE SPECIFICATIONS
Test Point ‘LUEL
v L 15 20+0.1 3
& CA X =
7 ~— o oo
ik T TSERREREEN— -
Bl @0 7] e fa /
Supply gz O#t 0 ™ > LB. o
g:‘i;lﬁl & e A B C D F J L M Reel Dia. Qty/Reel
\Y sw 35 | 28 | 80 | 35 | 40 | 10 |025 | 14 180 iggg"ﬁzz

CL: including fixture and probe capacitance.
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Crystal Clock Oscillators

O9SMOHG (+1.8V, +2.5V, +3.0V or +3.3V HIGH STABILITY FIXED MODELS) 5.0x3.2mm

[SPXO J [18 to 15 ppm J [4 to 55 MHZJ [5.0x3.2 mm ]

STANDARD SMD CLOCK OSCILLATORS

99SMOHG STANDARD SPECIFICATIONS ST Cyos ouTeuT
Item Specifications
General part number 99SMOHG*
Frequency range 4.000 MHz to 55.000 MHz
Standard frequencies (MH2) 5.000, 10.000, 12.000, 16.000, 20.000, 24.000, 32.000, 40.000, 44.000
o 99SMOHG(F) : £15 ppm over -40°C to +85°C
g&gﬁ:ﬁ‘%ﬁéﬂ% 99SMOHG(G) : £10 ppm over -40°C to +85°C
99SMOHG(H) : +8 ppm over -40°C to +85°C
Operating ane o
actuat size [T . temperature 40°C to +85°C (Standard)
8 0.052gm (wt) ggﬁfﬁt‘g‘% Supply voltage (Voo) +1.8V, +2.5V, +3.0V or +3.3V DC £10%
'®) Stand-by control Vi : 70% Voo min.
v 99SMOHG voltage (Pin#1) Vi : 30% Voo max.*’
-0. vy
3 Asolute Supply voltage 0.3V to +4.0V DC
O Max. Ratings | Storage temperature -40°Cto +85°C
Input current (Pin#1 = Open or Vix) 7.5 mA max. (no load)
Stand- by current®® 10 pA max. (Pin#1 = Vi)
Symmetry 45% to 55% at 1/2 Voo level
Rise and fall times 5 ns max. (10% Voo to 90% Voo level)
Outpt sy | 0" Level Vo : 10% Voo ma.
"1" Level Von : 90% Voo min.
Load 15 pF max. (CMOS)
o e Disable delay time 100 ns max.
Lo Enable delay time 10 ms max.
4 Voo
Z:high impedance Start-up time 10 ms max.

SOLDERING PATTERN

B B Toonr
OUTPUT WAVEFORM
Lo — =y

——————————————————————————————————————————— 90% or 80% Ve
—————————————————————————————————————————— 50% Voo
T A AEEE 10% or 20% Voo

(0 Level)
ovDC
Lo

GND
Symmetry =t/ T X 100(%)

TEST CIRCUIT

Test Point

Voo Output
3

©» O]
25°
£
©
0.01 ~ 0.1 microF
| L
11
S
3
||
1
o

O#1 #2

Tri- GND
State,

ED
sw

CL: including fixture and probe capacitance.
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SSB phase noise
(at Voo = +1.8V & 48.000 MHz)

-135 dBc / Hz, Typical at 1 kHz offset
-162 dBc / Hz, Typical at 1 MHz offset

RMS jitter (12 kHz to 20.000 MHz band)

168 fs, Typical (at Voo = +1.8V & 48.000 MHz)

Reflow condition

+250°C +10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 99SMOHG(3.0VF) 40.000MHz

(**) The frequency stability is inclusive of frequency tolerance (+25°C), temperature stability (-40°C to +85°C),
input voltage change, load change, reflow frequency shift and aging (1st year at +25°C).

(*%) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

Package

tem 99SMOHG

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)
; : Gold / Nickel

Terminal plating (surface) / (under)

RoHS Compliant (Pb-free)

TAPE SPECIFICATIONS

4.0£0.

L 915*01 20201
ﬁ ( O O—O0T0—0-6 N
i )@Eﬂﬂﬁg @SU) ’
T

3

175401

&

[A]lB]c]o ] FJa]cL ] m]Reba | QyRee |
|54 [35 120 55 | 80 [ 15 [03 |14 | 180 1000pcs_|




Crystal Clock Oscillators

O97SMOHG (+1.8V, +2.5V, +3.0V or +3.3V HIGH STABILITY FIXED MODELS) 7.0x5.0 mm

97SMOHG

Actual size -

0.157 gm (wt.)
97SMOHG
70502
PIN CONNECTION
1 5 [ oPENorH
2 GND
3 z [ ourpur
4 Vi

B
Z:igh impedance

SOLDERING PATTERN

18

42

OUTPUT WAVEFORM

VOH

TR TF
(1" Level) = =

,,,,,,,,,,,,,, z— -~ 90% or 80% Voo

s - 50% Voo

R -~ 10% or 20% Voo
(0" Level)

GND ovbe

Symmetry =t/ T X 100(%)

TEST CIRCUIT

Test Point

S| Ve Output
oC £ #4 s
Power (\/) 1 —_—c
Supply = O #
< om GND
State
ED

sw

CL: including fixture and probe capacitance.

SMI

[i10toi15 ppm} [4t055 MHz} [7.0x5.0 mm]

STANDARD SMD CLOCK OSCILLATORS

STANDARD SPECIFICATIONS SoH STASLITY oS UTPUT
Item Specifications
General part number 97SMOHG*
Frequency range 4.000 MHz to 55.000 MHz

Standard frequencies (MHz) 5.000, 10.000,

12.000, 16.000, 20.000, 24.000, 32.000, 40.000, 44.000

Frequency stability**
(over all conditions)

97SMOHG(F) : #15 ppm over -40°C to +85°C
97SMOHG(G) : £10 ppm over -40°C to +85°C

(Pin#1 = Open or Vi)

toezﬁr:::gt%re -40°C to +85°C (Standard)
Qperaing | Supply voliage (Voo) +1.8V, +2.5V, +3.0V or +3.3V DC % 10%
Stand-by control Vi : 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*®
Absolute Supply voltage -0.3Vto +4.0V DC
Max. Ratings | Storage temperature -40°C to +85°C
Input current

8 mA max. (no load)

Stand-by current®®

10 pA max. (Pin#1 = Vi)

Symmetry 45% to 55% at 1/2 Voo level
Rise and fall imes 5 ns max. (10% Voo to 90% Voo level)
QutpUt sy | 0" Level Vot : 10% Voo max.
"1" Level Von : 90% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 100 ns max.
Enable delay time 10 ms max.
Start-up time 10 ms max.

SSB phase noise
(at Voo = +3.3V & 48.000 MHz)

-136 dBc / Hz, Typical at 1 kHz offset
-160 dBc / Hz, Typical at 1 MHz offset

RMS jitter (12 kHz to 20.000 MHz band)

168 fs, Typical (at VDD = +3.3V & 48.000 MHz)

Reflow condition

+170°C £10°C for 1 to 2 minutes (preheating)

+250°C £10°C for 10 seconds

(*!) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 97SMOHG(3.0VF) 40.000MHz

(**) The frequency stability is inclusive of frequency tolerance (+25°C), temperature stability (-40°C to +85°C),
input voltage change, load change, reflow frequency shift and aging (1st year at +25°C).

(*°) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

Pack
i . 97SMOHG
Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
f . Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
TAPE SPECIFICATIONS
ALDEO_
L s ", 20401 g
~ 7
i A .
T NRVARDRIE °
1 )U}éﬂ [agndjus) ﬂ:ﬂ)
e ] L]

[A]lB]c]o [ FJa] L] m] rebDa | QyRreel |
|74 [ 54 [160] 75 [80 [ 15 [ 03 | 19 | 180 | 1000pcs |
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Crystal Clock Oscillators

97 /99 / 32SMOHGU (+1.8 to +3.3V HIGH STABILITY FIXED MODELS) 5032mm

SPXO [t 8to£15ppm J [55 to 160 MHz J [7.0x5A0‘ 5.0x3.2 & 3.2x2.5mm J CMOS

3.2x2.5 mm

STANDARD SMD CLOCK OSCILLATORS

97SMOHGU

Actual size -

0.157 gm (wt.)
99SMOHGU
Actual size -
0.052 gm (wt.)
32SMOHGU
Actual size BB
0.025 gm (wt.)
97SMOHGU 99SMOHGU
(M — ds\ ‘(#4 — #3 |

5.0+0.2

32402

PIN CONNECTION
PIN CONNECTION 1 ‘L OPEN or *H"
1 L [ OPEN or *H" 2 GND
2 GND 3 z [ output
3 2 [ output 4 Voo
4 Z:high impedance

Voo
Z: ighimpedance

32SMOHGU SOLDERING
e PATTERN

7 97SMOHGU
ko v, ) @

Voo
Z: high impedance

PIN CONNECTION

1 ‘" JOPENorH 7/
2 GND )
3 z | outPuT o

4

7.0x5.0 mm

STANDARD SPECIFICATIONS

@ HIGH FREQUENCY
@ HIGH STABILITY CMOS OUTPUT
@ PACKAGE SIZE 7.0x5.0, 5.0x3.2 & 3.2x2.5 mm

Item Specifications
General part number** 97SMOHGU \ 99SMOHGU \ 32SMOHGU
Frequency range 55.000 MHz to 160.000 MHz

Frequency stability**
(over all conditions)

97199 / 32SMOHGU(F) : £15 ppm over -40°C to +85°C
97/99 / 32SMOHGU(G) : =10 ppm over -40°C to +85°C

97/99/ 32SMOHGU(H) : %8 ppm over -40°C to +85°C
Operating e 5
Onerati temperature 40°C to +85°C (Standard)
eratin
hotaie | Supply voltage (Vo) +L8V, +2.5, +3.0V or +3.3V DC *10%
Stand-by control Vi : 80% Voo min.
voltage (Pin#1) Vi: 20% Voo max.*®
0. "y
Absolute Supply voltage 0.3V to +4.0V DC
Max. Ratings | Storage temperature -40°C to +85°C

Input current

30 mA max. (Pin#1 = Open or Vi)

Stand- by current®®

10 pA max. (Pin#1 = Vi)

Symmetry 45% to 55% at 1/2 Voo level
Rise and fall imes 6 ns max. (10% Voo to 90% Voo level)
(o_k'gféutg sy |0 Level VoL : 10% Voo max.
"1" Level Vo : 90% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 200 ns max.
Enable delay time 4 ms max.
Start-up time 10 ms max.

SSB phase noise
(at Voo = +3.3V & 80.000 MHz)

-135 dBc / Hz, Typical at 1 kHz offset

Reflow condition

+250°C +10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*Y) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 97SMOHGU(3.0VF) 80.000MHz

(**) The frequency stability is inclusive of frequency tolerance (+25°C), temperature stability (-40°C to +85°C),
input voltage change, load change, reflow frequency shift and aging (1st year at +25°C).

(*) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

Package

TAPE SPECIFICATIONS

4.00..

Terminal plating (surface) / (under)

RoHS

Compliant (Pb-free)

TEST CIRCUIT

Test Point
o

Voo Output
#4 #3

D
Pncwer
Supply

0.1 microF

®

0.01~

CL : including fixture and probe capacitance.

ltem 97 /99 / 32SMOHGU L%y, 2o F
Lid Metal T & _
pase Ceramic S ponnan -
Sealing Seam 1& )M}QJ o udag g ud U)
Terminal Tungsten (metalized) e > 12| I

Gold / Nickel 97SMOHGU

A B C D F J L M Reel Dia Qty/Reel

74 |54 |160| 75 | 80 | 15 | 03 | 19 | 180 1000pcs
99SMOHGU
[AleJc]o[F] o]t [m]Reba | Qyrel |

|54 [35 [120] 55 [ 80|15 |03 [ 14| 180
32SMOHGU

A B C D F J L M Reel Dia. Qty/Reel

1000pcs
2000pcs

1000pcs |

35 | 28 | 80 [ 35 | 40 | 10 |025| 14 180

OUTPUT WAVEFORM
VOH <TR>< _TF_

(1" Level)

B 50% Voo

VoL e e 10% or 20% Voo
(0" Level)

GND ovbe

Symmetry =t/ T X 100(%)



SMI

Crystal Clock Oscillators (13510 400z | (70650 mm |

57SMQO (+2.5V or +3.3V FIXED LVPECL MODELS) 7.0x5.0mm STANDARD SMD CLOCK OSCILLATORS

°
57SMO STANDARD SPECIFICATIONS o AR S x50 mm
Item Specifications
General part number 57SMO*!
Frequency range 13.500 MHz to 400.000 MHz

57SMO(A) : £100 ppm over -20°C to +70°C

57SMO(B) : %50 ppm over -20°C to +70°C
57SMO(C) : *30 ppm over -20°C to +70°C
. 57SMO(D) : *25 ppm over -20°C to +70°C
'(:c:\?gru;?cc%r%?t?m) 57SMO(E) © +20 ppm over -20°C o +70°C
ez 57SMO(AW) : +100 ppm over -40°C to +85°C
57SMO(BW) : +50 ppm over -40°C to +85°C %)
0.175 gm (wt.) 57SMO(CW) : %30 ppm over -40°C to +85°C N
57SMO(DW) : %25 ppm over -40°C to +85°C o
57SMO — -20°Cto +70°C (Standard)
- 70;0.2 - te% erat?]re '400C to +850C (W = Opt|0n) !
CEmm— Operating P ~40°C to +105°C (WW = Option) d
o Conditions | Supply voltage (Voo) +2.5V DC +5% \ +3.3V DC +5%
- Stand-by control Viw 2 70% Voo min.
O ) voltage (Pin#1) Vi : 30% Voo max.**
" ? * ly volt -0.5V to +5.0V DC
. posae | S volge :
Max. Ratings -50° °
ng temeperature 50Ct0+125C
Input current (Pin#1 = Open or Vi) 88 mA max. (55mA, Typical)
Stand-by current®* (Pin#1 = Vi) 30 yA max.
CONNECTION
S Symmetry 45% t0 55% ( 13.500 MHz to 350.000 MHz)
E (at crossing point) 40% to 60% (350.000 MHz to 400.000 MHz)
i ianimpedance Rise and fall times i
C_)kjg%m . (20% to 80% of amplitude) 0.7 ns max. (0.3 ns, Typical)
( 0+85C) "0" Level Vo : +0.67V to +1.195V Vo : +1.47V to +1.745V
"1" Level Von : +1.415V to +1.760V Vou : +2.215V to +2.42V
Load 50 Q into Voo -2V
Start-up time 10 ms max.
SSB phase noise B .
(at Voo = +3.3V & 155,520 MHz) 147 dBc / Hz, Typical at 100 kHz offset
RMS jitter (12 kHz to 20.000 MHz band)
(at Voo = +3.3V & 155.520 MHz) 0.5 ps max.
Disable delay time 200 ns max.
TEST CIRCUIT . Enable delay time 2 ms max.
oo © o Differential output voltage 0.4Vp-p min.
i EP ,
« o — o Aging +5 ppm max. at +25 C £3°C for first year
B I " +250°C £10°C for 10 seconds
S, QDT on_#_x Reflow condition +170°C +£10°C for 1 to 2 minutes (preheating)
E g;‘e Al Voo 2V (*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
T e.g. 57SMO(3.3VBW) 155.520MHz
(*) Internal crystal oscillation to be halted (Pin#1 = Vi)
~ PACKAGE DATA
OUTPUT WAVEFORM C G
‘ermination impedance matching Pack
T “ w0 p_d Tr:h 9 . e ackage 57SMO
I;j’ . i j-] ; ,,,,,,,, - VOH Lid Metal
Vou Vo095V, Typ % K /—‘ o~ 80% Vop -
Vs : Voo-1.33V, Typ "‘ —F—%—F—sonvm | Ve Base Ceramic
Ve Voo-1.70V, Typ / \_/n\\_/ ~20% VPR 1 voL Sealing Seam
Smmelry =t/ TX1000%) \oo2Y Terminal Tungsten (metalized)
TAPE SPECIFICATIONS i - Gold / Nickel
. Terminal plating (surface) / (under)
L, 2 RoHS Compliant (Pb-free)
>~ -
gw,ﬂgﬁBQSU) °
M > 12 e
[A]lB]c]o [ F 3] ] m]reba | QyRrel |
[ 74 [ 54 J160] 75 [80 [ 15 [03 |19 | 180 | 1000pcs |
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Crystal Clock Oscillators

22SMO-LVP (+2.5V or +3.3V FIXED LVPECL MODELS) 2.5x2.0mm

SPXO || 6t0 175MHz | | 2.5x2.0mm | WA=

STANDARD SMD CLOCK OSCILLATORS

22SMO-LVP STANDARD SPECIFICATIONS . O 2.0 mim
Item Specifications
General part number 22SMO-LVP*
Frequency range 6.000 MHz to 175.000 MHz
22SMO-LVP(A) : £100 ppm over -20°C to +70°C
22SMO-LVP(B) : %50 ppm over -20°C to +70°C
22SMO-LVP(C) : £30 ppm over -20°C to +70°C
P 22SMO-LVP(D) : *25 ppm over -20°C to +70°C
Frequency stability 22SMO-LVP(E) : +20 ppm over -20°C to +70°C
(over all conditions) 22SMO-LVP(AW) : 100 ppm over -40°C to +85°C
) 22SMO-LVP(BW) : +50 ppm over -40°C to +85°C
O Actual size 88 22SMO-LVP(CW) © 30 ppm over -40C to +85°C
& 0.015 gm (wt) 22SMO-LVP(DW) : 25 ppm over -40°C to +85°C
0O Operating -20°C to +70°C (Standard)
22SMO-LVP : temperature -40°C to +85°C (W = Option)
f Qperatind | Supply voltage (Voo) +2.5V DC +5% | +3.3V DC 5%
@) Stand-by control Vin 2 70% Voo min.
voltage (Pin#1) Vi 2 30% Voo max.*
-0.3Vto +4.0V D
Absolute gtjoprzlg)]/evoltage 0.3Vto +4.0vV DC
Max. Rati -50° X
&, Relings temeperature 50Co+125C
B Input current (Pin#1 = Open or Vix) 45 mA, Typical. (70 mA max.)
g Stand-by current*” (Pin#1 = Vi) 15 JA max.
2 Symmetry 45% to 55% at crossing point
S 198 108 Rise and fall times ;
g’ ik outout (20% 10 80% of amplituce) 0.25 ns, Typical / 0.5 ns max.
D m S PN CONNECTION (-40Cto+85C) | "0" Level Vo : Voo -1.810V to Voo -1.620V
I T [ oenortT ]|
E ne. "1" Level Von : Voo -1.025V to Voo -0.88V
[] u 5 oo Load 50 Q into Voo -2V
’_‘ R Start-up time 10 ms max.
SSB phase noise

SOLDERING PATTERN

OUTPUT WAVEFORM

Termination : 500 impedance matchlng
TR

T *T ™
g B P L O - VOH
Vo Vo098V, Ty % [\ i * f1
Veoss £ Voo-1.33V, Typ —F k i \ /
KR v e

Vou: Voo-1.70V, Typ /
Svmmetrv =t/ T X 100(%)

TEST CIRCUIT

Test
o Point

Output
" Test

Voo [ Point
¥ # # 50| |s0
o# # #

Tri- ONC |GND
\[ State Voo-2V

0.01 ~ 0.1 microF

82

(at Voo = +3.3V & 155.520 MHz)

-153 dBc / Hz, Typical at 100 kHz offset

RMS jitter (12 kHz to 20.000 MHz band) 0.5 ps max.

Disable delay time 200 ns max.

Enable delay time 4 ms max.

Aging *5 ppm max. at +25°C +3°C for first year
Reflow condition +250°C £10°C for 10 seconds

+175°C £10°C for 1 to 2 minutes (preheating)

(*Y) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 22SMO-LVP(3.3VDW) 156.250MHz
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA TAPE SPECIFICATIONS
4.00.

Pack il =
item ackage 22SMO-LVP L B, :
Lid Metal

: AN

Base Ceramic 4 ( AFAmaa al
Sealing Seam | )Q godowg )
Terminal Tungsten (metalized) i > 12| lF

. . Gold / Nickel AlB|lc|D|F | L | ™M | ReelDia. | Qty/Reel
Terminal plating (surface) / (under) 2723 |80 |35 |40 | 11 |025| 11| 180 égggﬁﬁi

pes

RoHS Compliant (Pb-free)




Crystal Clock Oscillators

32SMO-LVP & 99SMO-LVP (+25V or 3.3V FIXED LVPECL MODELS)

32SMO-LVP
Actual size (B
0.024 gm (wt.)
99SMO-LVP
Actual size .
0.051 gm (wt.)
32SMO-LVP 99SMO-LVP
“5 32:502 ~i i — 50;502 o
7 3 a 3
©) ) i O ) )

PIN CONNECTION PIN CONNECTION
L [ OPENor*H" ‘L [ OPENor*H"
NC. NC.
GND GND
4 z [_outpur 4 Z [_outpur
5 z ["c-outpuT 5 z ["c-outpuT
6 6

o o
Z: high impedance Z: high impedance

SOLDERING PATTERN
32SMO-LVP 99SMO-LVP

10 08 10

/
T ———y
T

6 [ T0.2¢

TEST CIRCUIT
0 fon
Output
Test
5 Ve 1 Pornt
oC €l ##5 # 50| |s00
Sogy GD T oM n m| =
s \%m- e Vo
< State o

STANDARD SPECIFICATIONS

3.2x2.5 mm
5.0x3.2 mm

SMI

[SPXO ] [5 to 250 MHZ} [3.2)(2.5 &5.0x3.2mm ] LVPECL

STANDARD SMD CLOCK OSCILLATORS

@ LVPECL OUTPUT
@ PACKAGE SIZE 3.2x2.5 & 5.0x3.2 mm

Item

Specifications

General part number

32SMO-LVP*

99SMO-LVP*

Frequency range

5.000 MHz to 175.000 MHz

5.000 MHz to 250.000 MHz

Frequency stability
(over all conditions)

32SMO-LVP(BW) & 99SMO-LVP(BW) :
32SMO-LVP(CW) & 99SMO-LVP(CW
32SMO-LVP(DW) & 99SMO-LVP(DW)

32SMO-LVP(A) & 99SMO-LVP(A) : +100 ppm over -20°C to +70°C
32SMO-LVP(B) & 99SMO-LVP(B) :
32SMO-LVP(C) & 99SMO-LVP(C)
32SMO-LVP(D) & 99SMO-LVP(D)
32SMO-LVP(E) & 99SMO-LVP(E) :
32SMO-LVP(AW) & 99SMO-LVP(AW) : £100 ppm over -40°C to +85°C
)
)

+50 ppm over -20°C to +70°C
. %30 ppm over -20°C to +70°C
. %25 ppm over ~20°C to +70°C
+20 ppm over -20°C to +70°C

+50 ppm over -40°C to +85°C
© %30 ppm over -40°C to +85°C
+25 ppm over -40°C to +85°C

Operating -20°C to +70°C (Standard)

S temperature -40°C to +85°C (W = Option)

eratin

anditioﬁs Supply voltage (Voo) +2.5V DC +5% \ _ +33VDC#5%
Stand-by control Vi : 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*

Absolute ztjoprggevoltage -0.3V to +4.0V DC

Max. Ratings temeperature -50Cto+125C

Input current (Pin#1 = Open or Vix) 70 mA max.

Stand- by current*” (Pin#1 = Vi) 15 YA max.

Symmetry

45% to 55% at crossing point

Rise and fall imes
(20% to 80% of amplitude)

0.5 ns max. (0.25 ns, Typical)

Output

(-40cto+85C) | "0" Level VoL : Voo -1.81V t0 Voo -1.62V
"1" Level Von : Voo -1.025V to Voo -0.88V
Load 50 Q into Voo -2V

Start-up time

10 ms max.

SSB phase noise
(at Voo = +3.3V & 156.250 MHz)

-145 dBc / Hz, Typical at 100 kHz offset

RMS jitter (12 kHz to 20.000 MHz band) 0.5 ps max.
Disable delay time 200 ns max.
Enable delay time 4 ms max.

Differential output voltage 0.4Vp-p min.

Aging

+5 ppm max. at +25°C +3°C for first year

Reflow condition

+250°C £10°C for 10 seconds

+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.9. 99SMO-LVP(3.3VDW) 156.250MHz
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

TAPE SPECIFICATIONS

4.0£0.

L 9 20401
5
i

17540.1

L
SPRRERRE, "

<
M o, |B | F

32SMO-HCS

A B C D F J L M Reel Dia. Qty/Reel

1000pcs
2000pcs

57
=J

35 |28 | 80 | 35 | 40 | 1.0 | 025 | 14 180

e Package | 32SMO-LVP & 99SMO-LVP
Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

G - Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)

OUTPUT WAVEFORM

Termination : 5002 impedance matching
T R TF

Vo : Voo-0.95V, Typ
Veoss - Voo-1.33V, Typ

Vot Voo-1.70V, Typ

Svmmetry =t/ T X 100(%) VDD-2V

99SMO-HCS
[A]lB]c]o [ FJa] L] m]reDda | QyReel |
|54 [35 120 55 | 80 [ 15 |03 | 14 | 180 | 1000pcs |
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Crystal Clock Oscillators

67SMQO (+2.5V or +3.3V FIXED LVDS MODELS) 7.0x5.0 mm

67SMO

Actual size -

0.175 gm (wt.)
7.0£02
#6 #5 #4
e R
S
&
\_O )
#1 #2 #3
PIN CONNECTION
1 “L"_ [ OPENorH'
2 NC.
3 GND
4 z [ output
5 z | c-output
6

Voo
Z: high impedance

R OTF
t -— - e -
,,,,,,,,,,,,,,,,,, OH
| 80% Vpp
——F 3 ¥ 3 50% Voo Vep
oA A
Symmetry =t/ X 100(%) GND
TEST CIRCUIT

Point

1000hm
Test
Voo Point
#  #5  #4 |Output

B o# #

] - ONC. [oND
State

<
N>
0,01~ 0.1 microF
1

84

STANDARD SPECIFICATIONS

SPX0 [13.5 to 350 MHZ] [7,0)(5.0 mm]

STANDARD SMD CLOCK OSCILLATORS

@ LVDS OUTPUT

@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number 67SMO*
Frequency range 13.500 MHz to 350.000 MHz

67SMO(A) : £100 ppm over -20°C to +70°C

67SMO(B) : %50 ppm over -20°C to +70°C
67SMO(C) : 30 ppm over -20°C to +70°C
G oo o e
(over all conditions) 67SMO(AW) : £100 ppm over ~40°C 0 +85°C
67SMO(BW) : +50 ppm over -40°C to +85°C
67SMO(CW) : £30 ppm over -40°C to +85°C
67SMO(DW) : %25 ppm over -40°C to +85°C
Operating -20°C to +70°C (Standard)
) temperature -40°C to +85°C (W = Option)
ggﬁé‘?ttl'(’)‘r?s Supply voltage (Voo) +2.5V DC +5% \ +3.3V DC +5%
Stand-hy control Vi 1 70% Voo min.
voltage (Pin#1) Vi 2 30% Voo max.*
Absolute :;Joprgg/evoltage -0.5V to +5.0V DC
Max. Ratings temeperature -50Cto+125C
Input current (Pin#1 = Open or Vi) 70 mA max.
Stand-by current* (Pin#1 = Vi) 30 pA max.

Symmetry

45% to 55% at crossing point

Rise and fall times
(20% to 80% of i

0.7 ns max. (0.3 ns, Typical)

Output - -

(-40cto+85c) | "0" Level Vo : +1.10V, Typical (+0.9V min.)
"1" Level Vou : +1.43V, Typical (+1.6V max.)
Load 100 Q (OUT-OUTN)

Start-up time

10 ms max.

SSB phase noise
(at Voo = +3.3V & 125.000 MHz)

-144 dBc / Hz, Typical at 100 kHz offset

RMS jitter (12 kHz to 20.000 MHz band)

(at Voo = +3.3V & 125,000 MH2) 1 ps max.

Disable delay time 200 ns max.

Enable delay time 2 ms max.

Differential output voltage +0.33Vp-p, Typical (+0.25Vp-p min.)
Aging *5 ppm max. at +25°C +3°C for first year
Reflow condition +250°C +10°C for 10 seconds

+170°C £10°C for 1 to 2 minutes (preheating)

(*Y) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 67SMO(3.3VC) 164.355MHz
(*?) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

TAPE SPECIFICATIONS

40401

Pack =
Item e 67SMO 2001 ] 4 | i
Lid Metal

i ( - -

Base Ceramic ( OEOmeEa o
Sealing Seam B )Q HYPYE)
Terminal Tungsten (metalized) 12| I
Terminal plating (sucr;fgl((:je; '/\léﬁiﬁ%ler) 7A4 584 }1:}20‘ 75 | sFo | 1J5 } oLa } 1M9 } Ref:zoma } f;yolg:i }
RoHS Compliant (Pb-free)




SMI

Crystal Clock Oscillators

22SMO-LVD (+2.5Vor+3.3V FIXED LVDS MODELS) ~ 25x2.0mm STANDARD SMD CLOCK OSCILLATORS

22SMO-LVD STANDARD SPECIFICATIONS e T 2.0 mm
Item Specifications
General part number 22SMO-LVD*
Frequency range 6.000 MHz to 175.000 MHz
22SMO-LVD(A) : +100 ppm over -20°C to +70°C
22SMO-LVD(B) : %50 ppm over -20°C to +70°C
22SMO-LVD(C) : %30 ppm over -20°C to +70°C
” 22SMO-LVD(D) : *25 ppm over -20°C to +70°C
Frequelrlmy s(tjal_nhty 22SMO-LVD(E) : #20 ppm over -20°C to +70°C
(over all conditions) 225MO-LVD(AW) : +100 ppm over ~40°C to +85°C
' 22SMO-LVD(BW) : %50 ppm over -40°C to +85°C
Actual size 88 22SMO-LVD(CW) : 30 ppm over -40°C to +85°C O
0.015 gm (wt) 22SMO-LVD(DW) : 25 ppm over -40°C to +85°C N
Operating -20°C to +70°C (Standard) o)
22SMO-LVD S temperature -40°C to +85°C (W = Option)
Cgﬁéﬁg‘gs Supply voltage (Voo) +2.5V DC +5% \ +3.3V DC +5% f
Stand-by control Vin 2 70% Voo min. @)
voltage (Pin#1) Vi : 30% Voo max.**
0. vy
Absolute :;Jopr[;gevoltage 0.3Vto +4.0V DC
Max. Ratings temeperature “50C10+125C
T Input current (Pin#1 = Open or Vi) 40 mA max.
Stand-by current®* (Pin#1 = Vi) 15 pA max.
v s s Symmetry 45% to 55% at crossing point
Rise and fall imes
‘T 5 o CORNECTION St (20% to 80% of amplitude) 0.4 ns max.
- o — (-40'cto+85C) | "0" Level VoL : +1.1V, Typical (+0.9V min.)
GND
D u N Lz [ "1" Level Von : +1.43V, Typical (+1.6V max.)
e Load 100 Q (OUT-OUTN)
SOLDERING PATTERN Start-up time 10 ms max.
SSB phase noise _ .
(at Voo = +3.3V & 156.25 MHz) 155 dBc / Hz, Typical at 10 MHz offset
20 s ji I . i =+3. .
T 1 RMS jitter (12 k.Hz to 20.000 MHz band) 500 fs max. (100 fs, Typical at Voo = +3.3V & 156.25 MHz)
8 —%///// - Disable delay time 200 ns max.
q .01
) //—I ' Enable delay time 4 ms max.
ifferential output voltage +0.33Vp-p, Typical (+0.25Vp-p min.
g Differential output voltag 0.33Vp-p, Typical (+0.25V i
Aging +5 ppm max. at +25°C £3°C for first year
OUTPUT WAVEFORM - +250°C +10°C for 10 seconds
T . s ganlibn +175°C £10°C for 1 to 2 minutes (preheating)
! r VO (*!) Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
""""""" CATS e.g. 22SMO-LVD(2.5VC) 164.355MHz
d J Y siven Voo (**) Internal crystal oscillation to be halted (Pin#1 = Vi)
U /"-....."A:;L‘t.%O:*e!w,,,'.,},vm PACKAGE DATA TAPE SPECIFICATIONS
Symmetry =t/ T X 100(%) GND Packase 40201 B
- . 22SMO-LVD Loy, 2o g
TEST CIRCUIT Lid Metal \”\jn -
Test .
o " Base Ceramic ] ~Socomane -
B w po Sealing Seam 1* = }M csuuudg )
El #  #5  #4 |Output 2 . M N N -
W T e #J Terminal Tungsten (m'etahzed) _ KIS
E T o NG |aND Tl alkii Gold / Nickel Al c o[ F ]3] L[ M] Reba | QyReel
\I p g (Surface) / (Under) 27 | 23 | 80 [ 35| 40 | 11 |025]| 11 180 ;ggg:;z:
3000pca
L RoHS Compliant (Pb-free) ’
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Crystal Clock Oscillators (510 250 ke | (326258 5.063.2mm |

32SMO-LVD & 99SMO-LVD (+2:5V or +3.3V FIXED LVDS MODELS) 25%5™  STANDARD SMD CLOCK OSCILLATORS

- @ LVDS OUTPUT
325MO-LVD STANDARD SPECIFICATIONS @ PACKAGE SIZE 3.2x2.5 & 5.0x3.2 mm
Item Specifications
General part number 32SMO-LVD* 99SMO-LVD*
Frequency range 5.000 MHz to 175.000 MHz 5.000 MHz to 250.000 MHz
32SMO-LVD(A) & 99SMO-LVD(A) : 100 ppm over -20°C to +70°C
32SMO-LVD(B) & 99SMO-LVD(B) : %50 ppm over -20°C to +70°C
32SMO-LVD(C) & 99SMO-LVD(C) : *30 ppm over -20°C to +70°C
P 32SMO-LVD(D) & 99SMO-LVD(D) : *25 ppm over -20°C to +70°C
Frequency stability 32SMO- LVD(E) & 99SMO-LVD(E) : %20 ppm over -20°C to +70°C
(over all conditions) 32SMO-LVD(AW) & 99SMO-LVD(AW) : 100 ppm over -40°C to +85°C
) 32SMO-LVD(BW) & 99SMO-LVD(BW) : 50 ppm over -40°C to +85°C
Actual size BB 32SMO-LVD(CW) & 99SMO-LVD(CW) : %30 ppm over -40°C to +85°C
O 0,025 gm (wt) 32SMO-LVD(DW) & 99SMO-LVD(DW) : %25 ppm over -40°C to +85°C
8 ' ’ Operating -20°C to +70°C (Standard)
99SMO-LVD , temperature -40°C to +85°C (W = Option)
f Qperalnd | Supply votage (Voo) +2.5V DC 5% or +3.3V DC +5%
O Stand-by control Vi 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.**
ly volt: -0.5Vto +4.0V DC
posae U ol °
Max. Ratings -50° X
X Rating temeperature 50C0+125C
Input current (Pin#1 = Open or Vix) ;‘g mﬁ mgi' Egsgmgwgg
Stand- by current®* (Pin#1 = Vi) 15 pA max.
Actual size SN Symmetry 45% to 55% at crossing point
Rise and fall times
0.051 gm (wt) Output (20% to 80% of amplitude) 0.4 ns max.
32SMO-LVD 99SMO-LVD (-40Cto+85) | "0" Level Vou: +1.1V, Typical (+0.9V min.)
) 32:02 i ‘ 50402 ‘ "1" Level Von : +1.43V, Typical (+1.6V max.)
#6 #5 # #5 #5 #4
e ) 7 S Load 100 Q (OUT-C OUT)
i b Start-up time 10 ms max.
0 O ) SSB phase noise B '
:1 R j oo 8 (at Voo = +3.3V & 133.000 MHZ) 153 dBc / Hz, Typical at 100 kHz offset
RMS jitter (12 kHz to 20.000 MHz band) .
(at Voo = +3.3V & 133.000 MHz) 500 fs max. (125 s, Typical)
Disable delay time 200 ns max.
Enable delay time 4 ms max.
Differential output voltage +0.33Vp-p Typical (+0.25Vp-p min.)
Aging *5 ppm max. at +25°C +3°C for first year
. - +250°C +10°C for 10 seconds
i HS"L”N_ELTE’ENNE‘ S Em——— T Reflow condition +170°C +10°C for 1 to 2 minutes (preheating)
g % G—TDC?&;“,LT‘} z i GTDC?CU)LELT (Y Fei.nga.lQ%asrlt/lnOu-rTI]_?/T)r(;O.FR/eC?SlSGilgll.']Se;Sr,/lilghz package type, input voltage, frequency stability, operating temperature and frequency.
3 Voo | 6 Voo (*%) Internal crystal oscillation to be halted (Pin#1 = Vi)
Z : high impedance Z: high impedance
TAPE SPECIFICATIONS
SOLDERING PATTERN PACKAGE DATA
32SMO-LVD 99SMO-LVD o Package | 3SMO-LVD & 99SMO-LVD L oy, wer] | 3
Lid Metal < -
17 : (
lW’. 0gyF ol Base Ceramic TNAAA BEE o) o
=] AL 0.1uF All
- _% ' Sealing Seam * )u)g HPEY u)
Terminal Tungsten (metalized —= O
OUTPUT WAVEFORM gsten (metalized) MO-LD
T Terminal plating Gold / Nickel
-— TR‘ T (surface) / (under) Al B | C|DJ|F | L | M | ReelDi f;yO/OR:DeS\
.‘.— . { _____ ‘ E— VoK ROHS Compliant (Pb-free) 35| 28 | 80| 35|40 | 10 | 025 14 180 priton
Y N R . o 99SMO-LVD
T 7 T T S0 vee cel D e
N TEST CIRCUIT B e e ]
Symmetry =t/ T X 100(%) GND 1000hm

Voo Point

L #  #5 g4 |Outout
[ lo#t w2 w
Ti- dNC. [oND
State

)

0.01~ 0.1 microF
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SMI

SPXO [135 to 220 MHZJ [7.0)(5‘0 mm} HCSL

STANDARD SMD CLOCK OSCILLATORS

Crystal Clock Oscillators

77SMO (+2.5V or +3.3V FIXED HCSL MODELS) 7.0x5.0 mm

@ HCSL OUTPUT
77SMO STANDARD SPECIFICATIONS ® DRCKAGE SIZE 7.0¢5.0 mm
Item Specifications
General part number 77SMO*
Frequency range 13.5000 MHz to 220.000 MHz
77SMO(A) : £100 ppm over -20°C to +70°C
77SMO(B) : %50 ppm over -20°C to +70°C
77SMO(C) : £30 ppm over -20°C to +70°C
. 77SMO(D) : #25 ppm over -20°C to +70°C
'(:Jsgfgﬁcc%ﬁé‘;‘t?gg}s’) 77SMO(E) © +20 ppm over -20°C o +70°C
ez 77SMO(AW) : £100 ppm over ~40°C {0 +85°C
77SMO(BW) : *50 ppm over -40°C to +85°C 0
0.175 gm (wt) 77SMO(CW) @ %30 ppm over -40°C to +85°C N
77SMO(DW) : %25 ppm over -40°C to +85°C o)
77SMO Operating -20°C to +70°C (Standard) \
s i temperature -40°C to +85°C (W = Option) 5
~ S ggﬁ&itlg‘r?s Supply voltage (Voo) +2.5V DC +5% \ +3.3V DC +5% )
g Stand-by control Vi 2 70% Voo min.
5 5 voltage (Pin#1) Vi : 30% Voo max.*
\_ ) -
— Absolute ztjoprgg/evoltage 0.3V to +4.0V DC
Max. Ratin -50° °
Ings femeperature 50°C to +125°C
Input current (Pin#1 = Open or Vix) 60 mA max.
Stand- by current** (Pin#1 = Vi) 15 YA max.
e Symmetry 45% to 55% at crossing point
] z e TP Rise and fall times
Z z v} C?gUT';IJT Output (+0.175 V to +0.525 VV DC level) 0.5 ns max.
2 ighimpedanee (-40'cto+85C) | "0" Level Vo : -150mV to +150mV
"1" Level Vou : +580mV to +850mV
Load 50 Q
Start-up time 10 ms max.
SSB phase noise _ .
(at Voo = +3.3V & 155.520 MHz) 133 dBc / Hz, Typical at 1 kHz offset
RMS jitter (12 kHz to 20.000 MHz band) .
(at Voo = +3.3V & 155.520 MHz) 500 fs max. (85 fs, Typical)
Disable delay time 200 ns max.
Enable delay time 2 ms max.
Differential output voltage +0.60Vp-p min. \ +0.65Vp-p min.
T . Aging +5 ppm max. at +25°C +3°C for first year
ot - ” +250°C £10°C for 10 seconds
| P Ll T el +170°C +£10°C for 1 to 2 minutes (preheating)
P ¢ '.‘ q i Vop (*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
i S : e.g. 77SMO(3.3VBW) 100.000MHz
Vo L 'AEL:_O_!??Y?‘?,,, 1 vo (*) Internal crystal oscillation to be halted (Pin#1 = Vi)
Symmetry =t/ X 100(%) GND PACKAGE DATA
TEST CIRCUIT tem Package 77SMO
O fon Lid Metal
el vl [Tt Base Ceramic
DC £l w6 #5 # N
O E N MJ Seall.ng Seam |
g \[m. Ne GND% Terminal Tungsten (metalized)
State
500 500 . . Gold / Nickel
T Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
TAPE SPECIFICATIONS
40201
L s 20401 g
C_~ .
& ﬂ)@hBQQU) ’
e > 12 L

[A]lB]c] o [FJa] L] M ] Relba
[ 74 [ 54 [160 ] 75 [80 [ 15 [ 03| 19 [ 180

Qu/Reel |
1000pcs_|
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Crystal Clock Oscillators

32SMO-HCS & 99SMO-HCS (+2.5V or +3.3V FIXED HCSL MODELS)

3.2x2.5mm
5.0x3.2 mm

[SPXO J [13.5 to 220 MHZJ [32)(2.5 &5.0x3.2mm ] HCSL

STANDARD SMD CLOCK OSCILLATORS

325MO-HCS STANDARD SPECIFICATIONS & HRREYE s 2258502
Item Specifications
General part number 32SMO-HCS* 99SMO-HCS*
Frequency range 13.500 MHz to 175.000 MHz 13.500 MHz to 220.000 MHz
32SMO-HCS(A) & 99SMO-HCS(A) : £100 ppm over -20°C to +70°C
32SMO-HCS(B) & 99SMO-HCS(B) : +50 ppm over -20°C to +70°C
32SMO-HCS(C) & 99SMO-HCS(C) : *30 ppm over -20°C to +70°C
i 32SMO-HCS(D) & 99SMO-HCS(D) : *25 ppm over -20°C to +70°C
Frequency stability 32SMO- HCS(E) & 99SMO-HCS(E) © %20 ppm over ~20°C to +70°C
(over all conditions) 32SMO-HCS(AW) & 99SMO-HCS(AW) : +100 ppm over -40°C to +85°C
Actual size 0B 32SMO-HCS(BW) & 99SMO-HCS(BW) : +50 ppm over -40°C to +85°C
clual size 32SMO-HCS(CW) & 99SMO-HCS(CW) : +30 ppm over -40°C to +85°C
0,025 gm (wt) 32SMO-HCS(DW) & 99SMO-HCS(DW) : +25 ppm over -40°C to +85°C
' -20°Cto +70°C (Standard)
99SMO-HCS g‘rfggg‘t%re -40°Cto +85°C (W = Option)
Operating -40°C to +105°C (WW = Option)
Conditions Supply voltage (Voo) +2.5V DC 5% \ +3.3V DC 5%
Stand-by control Vi 70% Voo min.
voltage (Pin#1) ViL: 30% Voo max.*®
Absolute Supply voltage -0.3Vto +4.0V DC
Max. Ratings | Storage temperature -50°C to +125°C
Input current®* (Pin#1 = Open or Viy) 60 mA max.
Stand-by current (Pin#1 = Vi) 15 pA max.
. Symmetry 45% to 55% at crossing point
poalsze (1000 Rise and fall times 0.5 1S max
0.051 gm (Wt.) Outout (+0.175V to +0.525V DC level) ’ )
(-40% w+857c) | "0" Level Vo : -150mV to +150mV
32SMO-HCS ~ 99SMO-HCS "1" Level Vou : +580mV to +850mV
i«s 3.2;502 - i —~ 50#1502 — Load 50 Q
f . " V. Start-up time 10 ms max.
E g SSB phase noise ) .
o O ) (at Voo = +3.3V/ & 155,520 MHz) 139 dBc / Hz, Typical at 100 kHz offset
T it RMS jitter (12 kHz to 20.000 MHz band) 500 fs max.
B (at Voo = +3.3V & 155.520 MHz) (107 fs, Typical)
Disable delay time 200 ns max.
Enable delay time 2 ms max.
Differential output voltage +0.4Vp-p min.

k]
=

CONNECTION
L [ OPENor*H"
NC.

PIN CONNECTION
‘L OPEN or *H"
N.C.

1

2

3 GND |
4 Z | output |
5 z [ c-output |
6 V.

GND
Z | outPuT
z |"c-outputT

o fen e [eo [ro |~

o Voo
7 highimpedance Z:highimpedance

SOLDERING PATTERN
32SMO-HCS 99SMO-HCS

.....

Symmetry =t/ T X 100(%) GND

88

Aging

*5 ppm max. at +25°C *3°C for first year

Reflow condition

+250°C £10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*Y) Final part number to be assigned with package type, input
e.g. 99SMO-HCS(2.5VC) 164.355MHz
(*%) Internal crystal oscillation to be halted (Pin#1 = Vi)

voltage, frequency stability, operating temperature and frequency.

PACKAGE DATA TAPE SPECIFICATIONS
4,020,
tem Package | 32SMO-HCS & 99SMO-HCS L o, m 3
Sl -
Lid Metal 4
i ( -
Base Ceramic T NAAAAaa o
Sealing Seam HDPEyyyy)
Terminal Tungsten (metalized) SR > || lF
: " Gold / Nickel 32SMO-HCS
Terminal plating (surface) / (under) A8 [c o[ F] 1] L] W] reba | QuRed
ROHS Compliant (Pb-free) 35| 28 |80 |35|40| 10 025|124 180 ;ggg‘;zz
99SMO-HCS
TEST CIRCUIT [A]l8Jc] o[ FJa]L][M] Relba | Qyreel |
|54 [ 35 [120] 55 [80] 15| 03 14| 180 | 1000pcs |
O fon
Output Test
s Voo [ Point
DC £l # #5  #
C\DT“ oM # asJ
g T SNC |oND <&
State
\I SUD% 500




O
0]
O
X
_
O

Crystal Clock Oscillators
327SMO(E) & 327SMO(J) (+15V1t0+5.0v 32.768 kHz MODELS) 322%™

SPXO [LOW Power J [32]68 kHZ} [32)(2.5 &3.2x15 mm} CMOS

STANDA

RD SMD CLOCK OSCILLATORS

327SMO(E) STANDARD SPECIFICATIONS $ 32768 kkHz CMOS QUTPUT
@ TUNING FORK CRYSTAL BUILT-IN
@ PACKAGE SIZE 3.2x2.5 & 3.2x1.5 mm
Item Specifications
General part number 327SMO(E)* \ 327SMO(J)**
Output frequency 32.768 kHz
Frequency tolerance (at +25°C) +30 ppm to -10 ppm (Voo = +1.5V to +5.5V)|+28 ppm to -18 ppm (Voo = +1.5V to +3.6V)
Frequency vs. supply voltage change | +0.5 ppm max. (Voo = +1.5V to +5.5V) | £2.0 ppm max. (Voo = +1.5V to +3.6V)
- A:+10 ppm to -120 ppm (-20°C to +70°C ref. to +25°C)
Temperature stability : _ e 0 o
Actual size @ o B : +10 ppm to -150 ppm (-40°C to +85 C ref. to +25°C)
perating e 0
0022 gm (wt) oot temperature 40°Cto +85C (Standard)
perating
327SMO()) Conditions _|Supply voltage (Voo) +1.5V to +5.5V DC \ _ +15V10+36VDC
Stand-by control Vi : 90% Voo min.
voltage (Pin#1) Vi 2 10% Voo max.*
-0.3Vto +7.0V D -0.3Vto +4.0V D
Absolute Supply voltage 0.3Vto +7.0vV DC 0.3Vto +4.0V DC
Max. Ratings | Storage temperature -55°C to +125°C -55°Cto +125°C
e ° 1 pA, Typical (1.5 pA max.) at Voo = +3.3V | 0.8 pA, Typical (1.5 yA max.) at Voo = +3.3V
Input current (-40°C to *85C) no load (Pin #1 = Vi) no load (Pin #1 = Vi)
Stand-by current*’ 250 nA max. (no load) 0.35 pA, Typical (no load)
Symmetry (1/2 Voo level) 40% to 60% 45% to 55%
i Rise and fall times - g - ©
Actual size @B Output (10% Voo to 909% Voo level) 200 ns max. (CL =15 pF at +25°C) | 100 ns max. (CL = 15 pF at +25°C)
0.015 gm (wt) (-40'Cto+85C) | "0" Level (CL=15pF) Vo : 10% Voo max.
wn N 909 i
327SMO(E) 327SMO(\]) 1" Level (CL=15pF) Von : 90% Voo min.
32402 32402 Load 15 pF max (CMOS)
ﬁ f 2 = Disable delay time 100 ns max.
g Enable delay time 1 sec max. (Voo = +3.3V at +25°C)
\O )" Start-up time (-40°C to +85°C) 1 sec max. (Voo = +3.3V)
#1 #2 ° o .
kQ ) Aging (at +25°C +3°C for first year) +5 ppm max. \ +3 ppm max.
a 2 - +250°C *10°C for 10 seconds
R FioEardien +170°C #£10°C for 1 to 2 minutes (preheating)
I-i-ﬁ &) I:eilr;ISFJze;ré’\r/]‘uor?lbl%rvtE())ze assigned with package type, input voltage and frequency stability.
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)
0 12 10
- _’.} "“’I PACKAGE DATA TAPE SPECIFICATIONS
S| 4,020,
Packi 7 =
p\lN = SQIE:VE‘CT\ON“H“ Item ackage 327SMO(E) & 327SMO(-]) L ajs‘ 0, 2.0:0.1 E
ol p z GN\D OUTPUT Lid Metal : —~
S| 4 Voo
7 % ZiRh e Base Ceramic 4 C glelalalals Fg\ °l o
PllN “L?ONNE‘CTIOI\{H“ Sea"ng Seam I )u)ﬂ Sd/jagjnd gid) u)
B — Terminal Tungsten (metalized) o o le] Le]
4 Voo
7 high impedance . . Gold / Nickel 327SMO(E)
Ul il (surface) / (under) [ATe [c o F 3t W] reba [ oy |
SOLDERING PATTERN ROHS Compliant (Pb—free) |34 [ 27 [ 80 [35 40 ] 10025 14] 178 | 1000pes |
327SMO(E) 327SMO(J) P 327SMO()
30 [A]B8Jc] o[ FJ 3] L] ™]Relba | Quyreel |
7 7 TEST CIRCUIT |34 | 17 |80 |35 | 40 [ 10 [025 | 14 | 180 | 3000pcs |
o L——3 001F 7 Test Point
A Pt L 0F #1
23 o¢] 0.014F Vm_@
u.TpF
S| Ve Output
OUTPUT WAVEFORM - 2 m =
ST GND
—————————————————————————————————————————— 90% or 80% Voo State,
ED
50% Voo sw
VoL e A f 10% or 20% Ve:
(0" Level) ==

GND

ovbe

Symmetry =t/T X 100(%)
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CL :including fixture and probe capacitance.



SMI

[SPXO } [t 25to0 £30 ppm J [32.768 kHZ} [2.5)(2.0 &3.2x2.5 mm} CMOS

STANDARD SMD CLOCK OSCILLATORS

Crystal Clock Oscillators

327SMO(C) & 327SMO(D) (+1.8V to 5.0V 32.768 kiHz MODELS) 5552

327SMO(C) STANDARD SPECIFICATIONS $ 32768 KHz CMOS QUTPLT
@ AT-CUT CRYSTAL BUILT-IN
@ PACKAGE SIZE 2.5x2.0 mm & 3.2x2.5 mm
Item Specifications
General part number*' 327SMO(C)* \ 327SMO(D)**
Output frequency 32.768 kHz
Frequency stability 327SMO(C)C or 327SMO(D)C : * 30 ppm over -40°C to +85°C
(over all conditions) 327SMO(C)D or 327SMO(D)D : * 25 ppm over -40°C to +85°C
Operating e .
. . femperature 40°C to +85°C (Standard)
Adualsize Qperalind 1S\ pply voltage (Voo) +1.8V, +2.5V, +3.0V, +3.3V or +5.0V DC #5% O
0.014 gm (wt) Stand-by control Vi - 90% Voo min. )
voltage (Pin#1) Vi : 10% Voo max.* @)
327SMO(D)
0. +7.
Absolute Supply voltage 0.3Vto +7.0vV DC !
Max. Ratings | Storage temperature -55°C to +100°C d
Input current 327SMO(C) : 125 pA, Typical (160 JAmax.) / -40°C to +85°C
(Pin#1 = Open or Vix) 327SMO(D) : 80 WA, Typical (100 JAmax.) / -40°C to +85°C
Stand-by current** 10 pA max. (Pin #1 = Vi)
Symmetry 45% to 55% at 1/2 Voo level
Rise and fall imes 12 ns max. (10% Voo to 90% Voo level)
?%%“tg sy |0 Level VoL : 10% Voo max.
Actual size B "1" Level Vor : 90% Voo min.
0.025 gm (wt) Load 30 pF max. (CMOS)
Disable delay time 2 s max.
327SMO(C) 327SMO(D) Enable delay time 0.5 ms max.
T —— S Start-up time 1 ms max.
r D Aging +5 ppm max. at +25°C +3°C for first year
g - +250°C £10°C for 10 seconds
13 Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
\O ) (*Y) Final part number to be assigned with package type, input voltage and frequency stability.
#l # ) w2 e.g. 327SM0O(3.0VC)D
_ (*) Internal crystal oscillation to be halted (Pin#1 = Vi)
H Ei Hg z PACKAGE DATA TAPE SPECIFICATIONS
17 7! | | 003 -
i g 1 i — o Package | 327SMO(C) & 327SMO(D) L, 2
) ] E Lid Metal -
‘ . : = .
s ] Base Ceramic I NAAOOAS o
J:‘ I:[? g Sealing Seam s }Q e e )
:;“ “LF"““ECQ;’ENN;H“ :N S N Terminal Tungsten (metalized) R K 32\7.3;MO(C)L,
D 1 T [ OPENorH . q Gold / Nickel
% ; GVTW T R —— Terminal plating (surface) / (unde) T B B B B TR e
2ot mpedance : Z:hlgh\lf;v‘;edance ROHS Compllant (Pb_free) 27 23 80 35 | 40 11 (025 11 180 %g%égg%
SOLDERING PATTERN 327SMO(D)
SZYSMO(C) SZYSMO(D) TEST Cl RCU'T A B [ D F J L M Reel Dia. (l];(/)/:ee\
10 13 Test Point 35 [ 28 | 80 | 35 | 40 | 10 |025| 14 180 zooosgz
o — Vo
T K —®
- A 001F = fi’?‘ 001y
o ) o Voo Output

OUTPUT WAVEFORM

VOH

TR TF
(1" Level) i =

VoL
(0" Level)
GND

————————— ]‘ 90% or 80% Voo

——————————— 50% Voo

rrrrrrrrrrr 10% or 20% Voo

ovbe

Symmetry =t/ T X 100(%)

#3

0.01 ~ 0.1 microF
b3

] ©®

O#1 #2

Tri- GND
State,

ED
sw

— CL

CL : including fixture and probe capacitance.
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SPX0 [i 25t0 £30 ppm J [32.768 kHZJ [5.0)(3.2 &7.0x5.0 mm}

Crystal Clock Oscillators

STANDARD SMD CLOCK OSCILLATORS

327SMO(F) & 327SMO(G) (+1.8V to +5.0V 32.768 kHz MODELS) 305"

327SMO(F) STANDARD SPECIFICATIONS © 32,763 4z CMOS OUTPUT
@ AT-CUT CRYSTAL BUILT-IN
@ PACKAGE SIZE 5.0x3.2 & 7.0x5.0 mm
Item Specifications
General part number 327SMO(F)** \ 327SMO(G)**
Output frequency 32.768 kHz
Frequency stabilit 327SMO(F)C or 327SMO(G)C : * 30 ppm over -40°C to +85°C
quency y pp
(over all conditions) 327SMO(F)D or 327SMO(G)D : # 25 ppm over -40°C to +85°C
Operating o 5
-40°C to +85°C (Standard)
Actual size . Operating temperature
@) e i et Supply voltage (Voo) +1.8V, +2.5V, +3.0V,+3.3V or +5.0V DC 5%
7} 0.0586 gm (ut) Stand-by control Viw: 90% Voo min.
@) 327SMO(G) voltage (Pin#1) Vi 1 10% Voo max.*
A4 Absolute Supply voltage -0.3Vto +7.0V DC
(—-]) Max. Ratings | Storage temperature -55°C to +100°C

Input current (Pin#1 = Open or Vi)

60 pA, Typical (80 yAmax.)/ -40°C to +85°C

Stand- by current**

10 pA max. (Pin #1 = Vi)

Symmetry 45% to 55% at 1/2 Voo level

Rise and fall imes 12 ns max. (10% Voo to 90% Voo level)
Output oy -
(C40C 10 +85°C) 0" Level Vo : 10% Voo mgx.

"1" Level Vou : 90% Voo min.

30 pF max. (CMOS)

Actual size - Load

Disable delay time 2 s max.
0.151.gm (wt) Enable delay time 0.5 ms max.
327SMO(F) 327SMO(G) Start-up time 1 ms max.
‘ 50:02 i 70102 Aging +5 ppm max. at +25°C +3°C for first year
. 2 = = - +250°C +10°C for 10 seconds
o 1 ) . Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
1 g g (*Y) Final part number to be assigned with package type, input voltage and frequency stablity.
O y e.g. 327SMO(3.0VF)E
my " &O y (*) Internal crystal oscillation to be halted (Pin#1 = Vi)
ﬁg PACKAGE DATA TAPE SPECIFICATIONS
o Package | 327SMO(F) & 327SMO(G) L ey, e
B =
Lid Metal o —
Base Ceramic B ¢ Hﬁﬁﬁﬁﬁﬁﬁi ol o
Sealing Seam l* ’M)Q Cugy )
Terminal Tungsten (metalized) e > 12| I
' ' Gold / Nickel 327SMO(F)
e A e Terminal plating (surface) / (under) (Al s [clo e[ 3] w]reon| oy ]
! — Z - GN‘D ST X |54 |35 [120] 55 [ 80 ] 15 [03 [ 14| 180 | 1000pcs |
j : j — ‘ Z.hlgh\lf;npedance RoHS Compllam (Pb_free) 327SMO(G)

Z: high impedance

SOLDERING PATTERN
327SMO(F)

. —

QyReel |
1000pcs_|

[Al8]c] o[ FJa]L][M] RebDa
| 765 | 575 [160 | 75 [ 80 [ 20 [ 03 [ 19 [ 180

TEST CIRCUIT

Test Point

Voo Output

DC
Power
Supply

©
0.01 ~ 0.1 microF

|l
1T

®

s 0B
|1
o

O#1
OUTPUT WAVEFORM \J%
VOH }_T_R_ }_TF_

(1" Level)

90% or 80% Voo -
CL : including fixture and probe capacitance.

-=- 50% Voo

10% or 20% Voo

voL
(0 Level)
GND

ovbe

Symmetry =t/ T X 100(%)
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VCX0 [ WIDE FREQ. RANGE ] [13 to 100 MHZJ [2.5)(2.0 mm} CMOS

STANDARD SMD VCXO

\Voltage Controlled Crystal Oscillators

22SMQV (+1.8V, +2.5V, +2.8V or +3.3V FIXED MODELS) 2.5x2.0 mm

22SMOV STANDARD SPECIFICATIONS © WIDE FREQUENCY RANGE
@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications

General part number 22SMOV*

Frequency range 1.300 MHz to 55.000 MHz \ 55.000 MHz to 100.000 MHz
22SMOV(B) : 50 ppm over -20°C to +70°C
22SMOV(C) : +30 ppm over -20°C to +70°C
22SMOV/(D) : +25 ppm over -20°C to +70°C

Frequency stability 22SMOV(E) : 20 ppm over -20°C to +70°C

(over all conditions) 22SMOV/(BW) : +50 ppm over -40°C to +85°C

22SMOV(CW) : +30 ppm over -40°C to +85°C
Actual size @8 ZZSMO://(DW) 1 ;2\? ppm over 40 Cto +85C
con= DD
0.014 gm (wt.) Voo = +1.8V ]
22SMOV Vicon = +0.9V +0.0 *120 ppm min. na
Voo = +2.5V "
25201 Frequency pulling Vz%n = 11.05V +1.25V +120 ppm min. na.
fange Voo = +2.8V
DD = +2. .
Veon = +1.4V £1.4V 130 ppm min. 90 ppm
Voo = +3.3V )
Vcon = +1.65V 1,65V +130 ppm min. *90 ppm
Frequency change vs. input voltage

+2 ppm max. (Voo £10%)

Operating temperature

-20°Cto +70°C (Standard)

= Operating -40°C to +85°C (W = Option)
g Conditions Supply voltage (Voo) +1.8V (Max. 55 MHz), +2.5V, +2.8V DC £5% or +3.3V DC £10%
- Control voltage (Vcon = Pin#1) 1/2 Voo £1/2 Voo DC
0775 095 0775
Supply voltage -0.5Vto +5.0v DC
Hlisellics Vcontrol voltage -0.5V to Voo +0.5V DC
Max. Ratings 9 i —
Storage temperature -40°C to +100°C

0675 | 065 | 0675
k

PIN| CONNECTION
Veontrol

Input current (no load)

2 mA max. (Voo = +1.8V)

3 mA max. (Voo = +2.5V) 14 mA max. (Voo = +2.8V)

5 mA max. (Voo = +3.3V) 19 mA max. (Voo = +3.3V)

Symmetry

45% to 55% at 1/2 Voo level

Output

Rise and fall times
(20% Voo to 80% Voo level)

6 ns max. (Voo = +1.8V) na.

4 ns max. (Voo = +2.5V & +3.3V) 4.5 ns max. (Voo = +2.8V & +3.3V)

(~40°C to +85°C)

"0" Level

Vo : 20% Voo max.

(at Voo = +3.3V & 27.000 MHz)

"1" Level Vo : 80% Voo min.

Load 15 pF max. (CMOS)
Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive
Modulation bandwidth (-3 dB) 20 kHz, Typical (15 kHz min.)
SSB phase noise

-130 dBc / Hz, Typical at 1 kHz offset

OUTPUT WAVEFORM Veon input impedance (Vcon-GND) 10 MQ min. 5MQ min.
VOH TR T Aging +5 ppm max. at +25°C +3°C for first year
("" Level) = = s o
peetcanaen +250°C £10°C for 10 seconds

90% or 80% Ver

+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

2 e.g. 22SMOV/(3.3VB) 27.000MHz

VoL 10% or 20% Vee

(oiem PACKAGE DATA TAPE SPECIFICATIONS
4.040.
Pack r g
B o ackage 22SMOV Loy, 2 g
Sl -
Symmetry = t/T X 100(%) Lid Metal 9
Base Ceramic ( o
TEST CIRCUIT T NRERmRE °
. Sealing Seam i )up S padjadpad u)
fest Point
7 Terminal Tungsten (metalized) _Alwm >, le] e |
. . Gold / Nickel AlB|cC | D] F |3 L[M] RebDa]| QyReed
Terminal platin
¢ Vo Output Pe (surface) / (under) 27|23 |80 | a5 | a0 | 11 lom| 11| w | e
BC ELl # " L RoHS Compliant (Pb-free 3000pcs
C\D i“ Veon [0 #1 # T P ( )
3 Veon GND

CL: including fixture and probe capacitance.
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SMI

VCX0 [WIDE FREQ. RANGEJ [1.3 to 170 MHZJ [VDD =+1.8Vto +3.3VJ [3.2)(2.5 mm J CMOS

STANDARD SMD VCXO

Voltage Controlled Crystal Oscillators

32SMOVD (+1.8V, +2.5V or +3.3V FIXED MODELS)

3.2x2.5 mm

@ CMOS OUTPUT
32SMOVD STANDARD SPECIFICATIONS @ WIDE FREQUENCY RANGE
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications

General part number 32SMOVD*

Frequency range 1.300 MHz to 55.000 MHz ‘ 55.000 MHz to 170.000 MHz
32SMOVD(B) : +50 ppm over -20°C to +70°C
32SMOVD(C) : %30 ppm over -20°C to +70°C
32SMOVD(D) : 25 ppm over -20°C to +70°C

Frequency stability 32SMOVD(E) : 20 ppm over -20°C to +70°C

(over all conditions) 32SMOVD(BW) : +50 ppm over -40°C to +85°C

ize BB 32SMOVD(CW) : 30 ppm over -40°C to +85°C
Actual size 32SMOVD(DW) : *25 ppm over -40°C to +85°C
0.025 gm (wt.) Veon = 1/2 Voo
Voo = +1.8V ]
32SMOVD —— Vecon = +0.9V 0.9V 100 ppm min. na.
.240. Voo = +2.5V .
P — fange Voon = +1.25V +1.25V +110 ppm min. na
a N
Voo = +3.3V . .
. VZ[:)n 165V +1.65V +130 ppm min. +90 ppm min.
o & Frequency change vs. input voltage +2 ppm max. (Voo £5%)
| ) ) -20°C to +70°C (Standard)
> = Operating Operating temperature ~40°C 10 +85°C (W = Option)
Conditions Supply voltage (Voo) +1.8V, +2.5V DC 5% or +3.3V DC £10% ‘ +3.3V DC £10%
Control voltage (Vcon = Pin#1) 1/2 Voo £ 1/2 Voo DC
Supply voltage -0.3Vto +5.0v DC
Al Vcontrol voltage -0.3V to Voo +0.5V DC
Max. Ratings 9 = =
Storage temperature -40Cto+100C
2 mA max. (Voo = +1.8V) na.
Input current (no load) 3 mA max. (Voo = +2.5V) na.

PIN| CONNECTION
Veontrol

OUTPUT WAVEFORM
e =

rrrrrrrrrrrrrr f 90% or 80% Voo

B == 50% Voo

VoL ----10% or 20% Voo

(0" Level)

5 mA max. (Voo = +3.3V) 20 mA max. (Voo = +3.3V)

Symmetry

45% to 55% at 1/2 Voo level

Output

Rise and fall times
(20% Voo to 80% Voo level)

6 ns max. (Voo = +1.8V) na.

5 ns max. (Voo = +2.5V & +3.3V) 4 ns max. (Voo = +3.3V)

(-40°C to +85°C) | "0" Level Vo : 20% Voo max.
"1" Level Vor : 80% Voo min.
Load 15 pF max. (CMOS)
Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive
Modulation bandwidth (-3 dB) 20 kHz min.

SSB phase noise

-130 dBc / Hz, Typical at 1 kHz offset (at 27.000 MHz & Voo = +3.3V)
-125 dBc / Hz, Typical at 1 kHz offset (at 122.880 MHz & Voo = +3.3V)

Vcon input impedance (Vcon-GND)

10 MQ min.

Aging

+5 ppm max. at +25°C £3°C for first year

Reflow condition

+250°C £10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*Y Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
e.g. 32SMOVD(1.8VC) 54.000 MHz

GND

ovbe

Symmetry =t/ T X 100(%)

TEST CIRCUIT
Test Point
o
s Voo Output
£ “ #
(V) ST+ J —cL
2 Veon |0 #1 #2
5
= GND

CL: including fixture and probe capacitance.

PACKAGE DATA TAPE SPECIFICATIONS
Package e -
ltem 9 32SMOVD Loy, ome 3
Lid Metal al -
Base Ceramic ( .

: I NRFRDRR ©
Sealing Seam 1 )U}@J (adjadpadpd) u)
Terminal Tungsten (metalized) 1l ~ Lo Le |
Terminal plating (Su?fglge/) ;\‘Eﬁlﬁer) Al B C D] F ]3] L] M] ReDa | QuRee

35 | 28 | 80 | 35 | 40 | 10 |025| 14 180 ;ggggzz
RoHS Compliant (Pb-free)
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\Voltage Controlled Crystal Oscillators
32SMOVF (+3.3V FIXED MODELS) 3.2x25mm

[HIGH FREQ. J [WIDE FREQ. RANGEJ [1.25 to 170 MHZJ [VDD = +3.3VJ [3.2)(2‘5 mm}

STANDARD SMD VCXO

32SMOVF STANDARD SPECIFICATIONS oI
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications

General part number 32SMOVF*

Frequency range 1.250 MHz to 62.000 MHz ‘ 62.000 MHz to 170.000 MHz
32SMOVF(3.3VB) : +50 ppm over -20°C to +70°C
32SMOVF(3.3VC) : 30 ppm over -20°C to +70°C
32SMOVF(3.3VD) : %25 ppm over -20°C to +70°C

Frequency stability 32SMOVF(3.3VE) : £20 ppm over -20°C to +70°C

(over all conditions) 32SMOVF(3.3VBW) : 50 ppm over -40°C to +85°C

ze BB 32SMOVF(3.3VCW) : 30 ppm over -40°C to +85°C
Actual size 32SMOVF(3.3VDW) : 25 ppm over -40°C to +85°C
0.024 gm (wt.) Veon = 1/2 Voo
Frequency pulling | Voo = +3.3V +120 ppm min. ( 1.250 MHz to 40.000 MHz) . _
32SMOVF range Veon = +1,65V 165V | £110 ppm min, (40,000 Mz to 62.000 MHz) | 90 PPM min. (Voo = +1.65V £1.65V)
32402 Frequency change vs. input voltage +2 ppm max. (Voo £5%) +2 ppm max. (Voo £10%)
s B . : -20°C to +70°C (Standard)
a SN Operating temperature -40°C 10 +85°C (W = Option)
g Operating Supply voltage (Voo) +3.3V DC £10%
o ~ Conditions Control voltage (Vcon = Pin#1) 1/2 Voo £1/2 Voo DC ‘ +1.65V £1.65V DC
~ > Stand-by control voltage Vir : 70% Voo min.
i 7 S (Pin#2) Vi 2 30% Voo max.*?
._@ Supply voltage -0.3V t0 +5.0V DC \ -0.5V t0 +5.0V DC
[ [ Qg?(‘";tziin gs Vcontrol voltage -0.3V to Voo +0.3V DC
Storage temperature -40°C to +100°C
Input current (no load) 5 mA max. (Voo = +3.3V) \ 25 mA max.
Stand-by current (Pin#2 ="L") 10 pA max.
Symmetry 45% to 55% at 1/2 Voo level 45% to 55% at 1/2 Voo level
Rise and fall times 6 ns max. (1.25 MHz to 40.000 MHz) 4 ns max. (62.000 MHz to 100.000 MHz)
Output (10% Voo to 90% Voo level) | 5 ns max. (40.000 MHz to 62.000 MHz) | 2.4 ns max. (100.000 MHz to 170.000 MHz)
(-40°C to +85°C) | "0" Level Vou : 10% Voo max. Vo : 10% Voo max.
o I "1" Level Vor : 90% Voo min. Vor : 90% Voo min.
— Load 15 pF max. (CMOS) 15 pF max. (CMOS)
; z Jc i Start-up time 10 ms max.
T et Frequency linearity 10 % max.
Frequency slope Positive
SOLDERING PATTERN Modulation bandwidth (-3 dB) 15 kHz min. (25 kHz, Typical) 20 kHz min. (40 kHz, Typical)

SSB phase noise -135dBc / Hz, Typical at 1 kHz offset (40,000 MHz) -125 dBc / Hz, Typical at 1 kHz offset (155.520 MHz)
SO O % (at Voo = +3.3V) -160 dBc / Hz, Typical at 10.000 MHz offset (40.000 MHz) -158 dBc / Hz, Typical at 10.000 MHz offset (155.520 MHz)
N [ Disable delay time 200 ns max.

oour Enable delay time 2'ms max.

VOH
(1" Level)

90% or 80% Voo

50% Voo

VoL 10% or 20% Vee
(0" Level)

GND

ovDe

Symmetry =t/ T X 100(%)

TEST CIRCUIT

Test Point
o

Output

GND

CL: including fixture and probe capacitance.
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Vcon input impedance (Vcon-GND)

10 MQ min.

10MQ min. (62.000 MHz to 100.000 MHz)
5 MQ min. (100.000 MHz to 170.000 MHz)

Aging +5 ppm max. at +25°C +3°C for first year
” +250°C +£10°C for 10 seconds
Reitereniliies +170°C +£10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 32SMOVF(3.3VD) 122.880 MHz

(*%) Internal crystal oscillation to be halted (Pin#2=Vi).

PACKAGE DATA TAPE SPECIFICATIONS
4.040.
rom Package 32SMOVF Lo, 2w S
. 0 d -
Lid Metal ( T —
Base Ceramic o
T NRlERmRE °
Sealing Seam i )U}QJ S padpudpad] H:JJ)
Terminal Tungsten (metalized) _lw > 18| L |
. : Gold / Nickel Al B lcC D] F] 3L | M] RelDa | QyRee
Terminal platin
peing (surface) / (under) 35 | 28 | 80 | 35|40 | 10 [025| 14 | 180 ;ggggzz
RoHS Compliant (Pb-free)




SMI

Voltage Controlled Crystal Oscillators (wioe Freq ranGe | (110 170 k2 ) (503.2mm |
99SMOVD (+1.8V, +2.5V, +2.8V or +3.3V FIXED MODELS) 5.0x3.2mm STANDARD SMD VCXO
99SMOVD STANDARD SPECIFICATIONS s T v raNGE
@ PACKAGE SIZE 5.0x3.2 mm
Item Specifications

General part number 99SMOVD*

Frequency range 1.000 MHz to 55.000 MHz \ 55.000 MHz to 170.000 MHz
99SMOVD(B) : +50 ppm over -20°C to +70°C
99SMOVD(C) : £30 ppm over -20°C to +70°C
99SMOVD(D) : %25 ppm over -20°C to +70°C

Frequency stability 99SMOVD(E) : £20 ppm over -20"Cto+70°C

(over all conditions) 99SMOVD(BW) : 50 ppm over -40°C to +85°C

99SMOVD(CW) : 30 ppm over -40°C to +85°C
Actual size . 99SMOVD(DW) : £25 ppm over -40°C to +85°C
Veon = 1/2 Voo
0.052 gm (wt.) Voo 1BV
o +110 ppm min. na.
Vcon = +0.9V 0.9V
99SMOVD Ve
) bD = . + in. .a.
Y 50202 F Frequency pulling Vcon = +1.25V +£1.25V 110 ppm min na
range Voo = +2.8V ]
3 Veon = +1.4V £1.4V £110 ppm min. na
” Voo = +3.3V . ]
‘? % Vicon = +1.65V £1.65V %110 ppm min. %90 ppm min.
Frequency change vs. input voltage +2 ppm max. (Voo £5%)
) -20°C to +70°C (Standard)
Operating Operating temperature -40°C t0 +85°C (W = Option)
Conditions Supply voltage (Voo) +1.8V, +2.5V, +2.8V, +3.3V DC £10% \ +3.3V DC £10%
Control voltage (Vcon = Pin#1) 1/2 Voo £ 1/2 Voo DC
Absolt Supply voltage -0.3Vto +5.0v DC
solute _
Max. Ratings Veontrol voltage 0.3V tf) Voo +0.5y DC
BN} COMNECTION Storage temperature -40Cto+100C
2 GND 2 mA max. (Voo = +1.8V) n.a.
3 QOUTPUT
4 Voo Input current (no load) 3 mAmax. (Voo = +2.5V & +2.8V) na.
5 mA max. (Voo = +3.3V) 20 mA max. (Voo = +3.3V)
SOLDERING PATTERN Symmetry 45% to 55% at 1/2 Voo level
o B2 Rise and fall times 6 ns max. (Voo = +1.8V) na.
5 Output (20% Voo to 80% Voo level) | 4 ns max. (Voo = +2.5V, +2.8V & +3.3V) 4 ns max. (Voo = +3.3V)
(-40°C 0 +85°C) | "0" Level VoL : 20% Voo max.
- o "1" Level Vor : 80% Voo min.
- Load 15 pF max. (CMOS)
= Start-up time 10 ms max.
Frequency lineari 10 % max.
OUTPUT WAVEFORM R
o = - Frequency slope Positive
(1 Level) — == = Modulation bandwidth (-3 dB) 20 kHz min.
% or 80% Voo . -131 dBc / Hz, Typical at 1 kHz offset (at 40.000 MHz & Voo = +3.3V)
e EEEpiEe s -130 dBc / Hz, Typical at 1 kHz offset (at 122.880 MHz & Voo = +3.3V)
S Vcon input impedance (Vcon-GND) 10 MQ min.
voL 10% or 20% Vee Aging +5 ppm max. at +25°C +3°C for first year
e +250°C +10°C for 10 seconds
GND ovDC iti =
t Reitoaliliter +170°C +10°C for 1 to 2 minutes (preheating)
L T (*Y Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
e.g. 99SMOVD(3.3VD) 27.000 MHz

Symmetry =t/ T X 100(%)

TEST CIRCUIT PACKAGE DATA TAPE SPECIFICATIONS
4.00.
T pon - Package 99SMOVD Loy, 2 é
) o a
Lid Metal 7 o —
" Base Ceramic - A
§ VDDM *SOU(D\A S | S (1 ) @ m {j @ B u o
=L - ealin eam =
C\DE [ Veon|o#1 wzj T 9 }Q )
s aND Terminal Tungsten (metalized) | ~ ] ]
A q Gold / Nickel Al Bl c D] F] ] L] M] Rea | Quree
Uzl pla“ng (surface)/(under) } 5.4 } 35 }120} 55 } 8.0 } 15 } 03 } 14 } 180 } 1000pcs }
CL: including fxture and pmbecapam;z RoHS Compliant (Pb-free)
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\Voltage Controlled Crystal Oscillators

[HIGH FREQ. J [WIDE FREQ. RANGEJ [1 to 170 MHZJ [5.0)(3.2 mm}

99SMOVF (+3.3V FIXED MODELS) 5.0:32mm

99SMOVF

STANDARD SMD VCXO

Actual size -

0.058 gm (wt.)

99SMOVF

5.0£0.2

12402

PIN CONNECTION
Veontrol
“L"__ | OPENor'H
4 z [ output
5 NC.
6 Voo

Z:high impedance

SOLDERING PATTERN

OUTPUT WAVEFORM

VOH R TR
(1" Level) = ]

90% or 80% Ver
50% Voo

voL 10% or 20% Voo
(0 Level)

GND

ovbe

Symmetry = t/T X 100(%)

TEST CIRCUIT

Test Point
o
N.C

Voo Output

w6 #5  #
= —cL
Veon [0#1 #2  #3

GND

CL: including fixture and probe capacitance.

102

STANDARD SPECIFICATIONS el
@ PACKAGE SIZE 5.0x3.2 mm
Item Specifications

General part number 99SMOVF*

Frequency range 1,000 MHz to 62.000 MHz | 62.000 MHz to 170.000 MHz
99SMOVF(3.3VB) : =50 ppm over -20°C to +70°C
99SMOVF(3.3VC) : %30 ppm over -20°C to +70°C
99SMOVF(3.3VD) : 25 ppm over -20°C to +70°C

Frequency stability 99SMOVF(3.3VE) : +20 ppm over -20°C to +70°C

(over all conditions) 99SMOVF(3.3VBW) : £50 ppm over -40°C to +85°C

99SMOVF(3.3VCW) : +30 ppm over -40°C to +85°C

99SMOVF(3.3VDW) :

+25 ppm over -40°C to +85°C

Veon = 1/2 Voo

Frequency pulling | Voo = +3.3V
range Veon = +1.65V +1.65V

+110 ppm min.

+90 ppm min.

Frequency change vs. input voltage

+2 ppm max. (Voo +5%)

+2 ppm max. (Voo £10%)

Operating temperature

-20°C to +70°C (Standard)
-40°C to +85°C (W = Option)

Supply voltage +3.3V DC £10%
Operating BRY ge (Voo) >
Conditions Control voltage (Vcon = Pin#1) 1/2 Voo £1/2 Voo DC +1.65V +1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vi : 30% Voo max.*
Supply voltage -0.3Vto +5.0V DC
Absolute Vcontrol voltage -0.3to Voo +0.3V DC
Max. Ratings — —
Storage temperature -40°C to +100°C
Input current (no load) 5 mA max. \ 25 mA max.
Stand-by current (Pin#2 ="L") 10 pA max.

Symmetry

45% to 55% at 1/2 Voo level

Rise and fall times

6 ns max. (1.000 MHz to 40.000 MHz)

4 ns max. (62.000 MHz to 100.000 MHz)

Output (10% Voo to 90% Voo level) | 5 ns max. (40.000 MHz to 62.000 MHz) | 2.4 ns max. (100.000 MHz to 170.000 MHz)
(-40°C10+85C) g gy Vor : 10% Voo max.
"1" Level Vo : 90% Voo min.
Load 15 pF max. (CMOS)
Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive

Modulation bandwidth (-3 dB)

15 kHz min. (25 kHz, Typical)

20 kHz min. (40 kHz, Typical)

SSB phase noise (at Voo = +3.3V)

-135dBc/ Hz, Typical at 1 kHz offset (40.000MHz)
-160 dBc / Hz, Typical at 10 MHz offset (40.000MHz)

-125 dBc / Hz, Typical at 1 kHz offset (155.520 MHz)

-158 dBc / Hz, Typical at 10 MHz offset (155.520 MHz)

Disable delay time 200 ns max.
Enable delay time 2 ms max.
Vcon input impedance (Vcon-GND) 10 MQ min.

Aging

+5 ppm max. at +25°C £3°C for first year

Reflow condition

+250°C +£10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 99SMOVF(3.3VCW) 74.250 MHz
(**) Internal crystal oscillation to be halted. (Pin#2 = Vi)

PACKAGE DATA

= Package 99SMOVF
Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
BT ATy (su(r;fglge; ;\létcjl::iler)

RoHS Compliant (Pb-free)

TAPE SPECIFICATIONS

4,00,

L 2.0£0.1

1.75+0.1

o,
.
5\ 0,

e

D

@BU) :

)
=

3

B

[AleJc]o[F]a] L [m]Reba | Qyreel |
|54 |35 [120] 55 | 80| 15 03 [ 14 | 180 | 1000pcs |




SMI

VCXO0 [WIDE FREQ. RANGEJ [1.25 to 170 MHZJ [7.0)(5‘0 mm J CMOS

STANDARD SMD VCXO

Voltage Controlled Crystal Oscillators
97SMOVH (+3.3V FIXED MODELS) 7.0¢5.0mm

97SMOVH STANDARD SPECIFICATIONS & oS O o RN
@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number 97SMOVH*"
Frequency range 1.250 MHz to 170.000 MHz
97SMOVH(3.3VB) : £50 ppm over -20°C to +70°C
97SMOVH(3.3VC) : +30 ppm over -20°C to +70°C
97SMOVH(3.3VD) : £25 ppm over -20°C to +70°C
Frequency stability 97SMOVH(3.3VE) : 20 ppm over -20°C to +70°C
(over all conditions) 97SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C
- 97SMOVH(3.3VCW) : +30 ppm over -40°C to +85°C
Actual size 97SMOVH(3.3VDW) : £25 ppm over -40°C to +85°C

0.182 gm (wt.)
97SMOVH
7.0£0.2
#6 #5 #4
7 D
\© J
#1 #2 #3

Veon = 1/2 Voo

Frequency pulling
range

Voo = +3.3V
Veon = +1.65V +1.65V

+100 ppm min.

Frequency change vs. input voltage

2 ppm max. (Voo £10%)

-20°C to +70°C (Standard)

Operating temperature -40°C to +85°C (W = Option)
Operating Supply voltage (Voo) +3.3V DC +10%
Conditions Control voltage (Vcon = Pin#1) +1.65V £1.65V DC
Stand-hy control voltage Vi 1 70% Voo min.
(Pin#2) Vi : 30% Voo max.*
Supply voltage -0.3Vto +5.0v DC
Al i Vcontrol voltage -0.5V to Voo +0.5V DC
Max. Ratings g e —
Storage temperature -40°C to +100°C
Input current (no load) 25 mA max.
Stand-by current (Pin#2 = "L") 10 uA max.

Symmetry

45% to 55% at 1/2 Voo level

Rise and fall times

5ns max.

Output (10% Voo to 90% Voo level)
(-40°C to +85°C) | "0" Level Vo : 10% Voo max.
PIV CONRECTION "1" Level Vor : 90% Voo min.
i G\NDOPEN orH' Load 15 pF max. (CMOS)
: z ;VC OUTPUT Start-up time 10 ms max.
6 Z,mgmvmm;mm Frequency linearity 10 % max.
Frequency slope Positive

SOLDERING PATTERN 10 kHz, Typical : 1.250 MHzto  30.000 MHz

Modulation bandwidth (-3 dB) 20 kHz, Typical (15 kHz min.) * 30.000 MHz to 170.000 MHz

- SSB phase noise B .
% (at Voo = +3.3V & 155.520 MHz) 162 dBc / Hz, Typical at 10 MHz offset
) SN 001 yF - 3
En71/ /e Disable delay time 200 ns max.
Enable delay time 2 ms max.

5MQ min. ( 1.250 MHz to  30.000 MHz)

Veon input impedance (Vcon=GND) 10 MQ min. (30,000 MHz to 170,000 MHz)

von ?RUTP ut VXAVE FORM Aging +5 ppm max. at +25°C £3°C for first year
- [ [ o o>
(1" Level) Reflow condition +250°C £10°C for 10 seconds

+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
e.g. 97SMOVH(3.3VBW) 27.000 MHz
(**) Internal crystal oscillation to be halted (Pin#2 = V).

90% or 80% Veo
50% Voo

VoL 10% or 20% Voo

(0" Level)

ono - ovoc PACKAGE DATA TAPE SPECIFICATIONS
| 4,040,
T rom Package 97SMOVH Lo, 2 i
Symmetry = /T X 100(%) Lid Metal N \;\ -
TEST CIRCUIT Base Ceramic B ( AEamaa sl o
TestPoint Sealing Seam i )U}QJ (S b N bd) LJJ)
NG ?
R Terminal Tungsten (metalized) _lm 18| LF |
E_ A : Gold / Nickel Al Bl Cc D] F] ] L] M] Rela | QuRee
Z_ Ualliel iy (surface) / (under) } 74 } 54 }160} 75 } 80 } 15 } 03 } 19 } 180 } 10}1,)Dpcs }

RoHS

Compliant (Pb-free)

CL : including fixture and probe capacitance.
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VCX0 [WIDE FREQ. RANGEJ [30 to 200 MHZJ [7.0)(5.0 mm J LVPECL

STANDARD SMD VCXO

Low Voltage Positive Emitter Coupled Logic VCXO
57SMQOVH (+3.3V FIXED LVPECL VCXO) 7.0x5.0mm

57SMOVH STANDARD SPECIFICATIONS e ———
@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number 57SMOVH*
Frequency range 30.000 MHz to 200.000 MHz
57SMOVH(3.3VB) : %50 ppm over -20°C to +70°C

Actual size -

0.175 gm (wt.)
57SMOVH
7.0£02
#6 #5 #4
7 D
g
57SMOVH-HE
N CONNECTION
Veontrol
“L" | OPENorH"

GND
z [ outPut
z

| coutPuT

Voo
HE - high enable  Z : high impedance

57SMOVH-LE

N CONNECTION |

Veontrol

GND

‘U [ OPENor'H” }

OUTPUT |

z_ |

C-OUTPUT |

z ]

Voo
LE - Tow enable Z: high impedance

OUTPUT WAVEFORM
Termination : 50 ohms impedance matching
T M. 3
VoH : Voo 0.95V, Typ. [~ sovop
Veross : Vs 133V, Typ. / )
Vol : Voo 1.7V, Typ. / 50% Vp
:{(?“LLeve\) — 1 a0 vep
GND ovDC
Voor2V [ S—
- T -
Symmetry = tT x 100(%)
TEST CIRCUIT
o Test

Output

0.01 ~ 0.1 microF

104

Point

Test
Point

Vo2V

Frequency stability
(over all conditions)

57SMOVH(3.3VC) :
57SMOVH(3.3VD)
57SMOVH(3.3VE)
57SMOVH(3.3VBW) :
57SMOVH(3.3VCW)
57SMOVH(3.3VDW) :

+30 ppm over -20°C to +70°C
+25 ppm over -20°C to +70°C
+20 ppm over -20°C to +70°C
+50 ppm over -40°C to +85°C
+30 ppm over -40°C to +85°C
+25 ppm over -40°C to +85°C

Vceon = 1/2 Voo

Frequency pulling | Voo = +3.3V
range Vcon = +1.65V £1.65V

+80 ppm min.

Frequency change vs. input voltage

12 ppm max. (Voo  10%)

Operating temperature

-20°C to +70°C (Standard)
-40°C to +85°C (W = Option)

Operating Supply voltage (Voo) +3.3V DC £10%
Conditions Control voltage (Vcon = Pin#tl) +1.65V +1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vi : 30% Voo max.*
Supply voltage -0.3Vto +5.0V DC
Alsallic Vcontrol voltage -0.3V to Voo +0.3V DC
Max. Ratings = —
Storage temperature -40Cto+100C
Input current (Pin#2 = HE or LE) 90 mA max.
Stand-by current (Pin#2 = LD or HD)** 5.0 mA max.

Symmetry

45% to 55% at crossing point

Rise and fall times
(20% to 80% of amplitude)

1.0 ns max.

Output "0" Level ( 0°Cto +85°C)

Vou : +1.68V max. (+1.49V min.)

(-40°Cto +85°C) | "1"Level (  0°Cto +857C)

Von : +2.42V max. (+2.275V min.)

Vo : +1.745V max. (+1.49V min.)

(
"0" Level (-40Cto+ 0TC)
"1" Level (-40Cto+ 0T)

Vo : +2.42V max. (+2.215V min.)

Load 50 Q into Voo -2V

Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive
Modulation bandwidth (-3 dB) 20 kHz min.
afeg)hﬁ%’g‘{'fg P -157 dBc / Hz, Typical at 10 MHz offset
RMS jitter (12 kHz to 20.000 MHz band) 0.3 ps max.
Disable delay time 200 ns max.
Enable delay time 20 ps max.
Veon input impedance (Vcon-GND) 10 MQ min.
Differential output voltage +0.4V min.

Aging

+5 ppm max. at +25°C *3°C for first year

Reflow condition

+250°C +10°C for 10 seconds
+170°C +10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 57SMOVH-HE(3.3VCW) 156.250 MHz
(**) Internal crystal oscillation to be halted.

LD : Low disable

HD : High disable

PACKAGE DATA

em Package 57SMOVH
Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Tl iy (su?f?ilge; ;\Iélcjir(ﬂer)
RoHS Compliant (Pb-free)

TAPE SPECIFICATIONS

4,040,

2.0£0.1

1.75+0.1

%5 9,
0

0 oo

BEE) "

M >, B F

©
R&sl

[AleJc]o[FJa] L [m]Reba | Qyreel |
[ 74 | 54 [160] 75 [ 80| 15 03 [ 19| 180 | 1000pcs |




SMI

VCX0 [WIDE FREQ. RANGEJ [30 to 170 MHZJ [5.0)(3‘2 mm J LVPECL

STANDARD SMD VCXO

Low Voltage Positive Emitter Coupled Logic VCXO

55SMOVH (+3.3V FIXED LVPECL VCXO) 5.0x3:2mm

55SMOVH STANDARD SPECIFICATIONS e
@ PACKAGE SIZE 5.0x3.2 mm
Item Specifications
General part number 55SMOVH*"
Frequency range 30.000 MHz to 170.000 MHz
55SMOVH(3.3VB) : 50 ppm over -20°C to +70°C
55SMOVH(3.3VC) : 30 ppm over -20°C to +70°C
55SMOVH(3.3VD) : %25 ppm over -20°C to +70°C
Frequency stability 55SMOVH(3.3VE) : 20 ppm over -20°C to +70°C
(over all conditions) 55SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C
B 55SMOVH(3.3VCW) : 230 ppm over -40°C to +85°C
Actual size 55SMOVH(3.3VDW) : +25 ppm over -40°C to +85°C

0.051 gm (wt.)
55SMOVH
55SMOVH-HE
PIN CONNECTION
Veontrol
‘L OPEN or *H"
— GND
< 4 Z [ outPur
& 5 z [c-outPuT
6

B
HE - high enable Z : high impedance

55SMOVH-LE

PIN CONNECTION
1 Veontrol

2 s OPEN or ‘H’
3 GND

4| outeoT [ 7

5 |[C-OUTPUT| 7

6

LE :low enable Z: highimpedance

OUTPUT WAVEFORM

Termination : 50 ohms impedance matching

VOH
(1" Level)

VoH : Vo 0.95V, Typ.

[~ sovpp

Veross : Voo 1.33V, Typ. /
VoL : Veo 1.7V, Typ.

/ 50% Vpp

7

20% Vpp

VoL
(0" Level) —
GND ovDe

Vo2V t

T
Symmetry = tT x 100(%)

TEST CIRCUIT

Test
o Point

Output Test
Point

microF

p= g

001~

Vop-2V

TAPE SPECIFICATIONS

%
P
ﬁﬁﬁ(\°v

LGy, 2001
\gvl
(>
I NRFA R
] UUU)
_lm K 5 l<F.]

I I [ W | ReelDia. | QuReel |
0] 55 80|15 |03 |14 180 | 1000pcs |

1750.1

.
hE
[
&3

Veon = 1/2 Voo

Frequency pulling | Voo = +3.3V

80 ppm min.

range Veon = +1.65V +1.65V
Frequency change vs. input voltage +2 ppm max. (Voo £10%)
q -20°Cto +70°C (Standard)
Operating temperature ~40°C t0 +85°C (W = Option)
Operating Supply voltage (Voo) +3.3V DC +10%
Conditions Control voltage (Vcon = Pin1) +1.65V *1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vit : 30% Voo max.**
Supply voltage -0.3Vto +5.0v DC
shstalite Vcontrol voltage -0.3V to Voo +0.3V DC
Max. Ratings Y = =
Storage temperature -40°C to +100°C
Input current (Pin#2 = HE or LE) 90 mA max.
Stand-by current (Pin#2 = LD or HD)** 5.0 mA max.

Symmetry

45% to 55% at crossing point

Rise and fall imes
(20% to 80% of amplitude)

1.0 ns max.

"0" Level ( 0°Cto+85C)

Vo : +1.68V max. (+1.49V min.)

Output

(-40°C to +85°C) | "1" Level ( 0°C to +857C)

Vou : +2.42V max. (+2.275V min.)

"0" Level (-40Cto  0C)

Vo : +1.745V max. (+1.49V min.)

"1" Level (-40Cto  0C)

Vou : +2.42V max. (+2.215V min.)

(at Voo = +3.3V & 122.880 MHz)

Load 50 Q into Voo -2V
Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive
Modulation bandwidth (-3 dB) 20 kHz min.
SSB phase noise

-157 dBc / Hz, Typical at 10 MHz offset

RMS jitter (12 kHz to 20.000 MHz band) 0.3 ps max.
Disable delay time 200 ns max.
Enable delay time 20 ps max.
Vcon input impedance (Vcon-GND) 10 MQ min.
Differential output voltage +0.4V min.

Aging

*5 ppm max. at +25°C £3°C for first year

Reflow condition

+250°C +£10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*Y Final part number to be assigned with package type,

e.9. 55SMOVH-HE(3.3VE) 155.520 MHz
(*) Internal crystal oscillation to be halted.

LD : Low disable

HD : High disable

PACKAGE DATA

input voltage, frequency stability, operating temperature and frequency.

- — Package 55SMOVH

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (su?f(;geg /NEﬁlr(ﬂer)
RoHS Compliant (Pb-free)
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Low Voltage Positive Emitter Coupled Logic VCXO
53SMOVH (+3.3V FIXED LVPECL VCXO) 3.2x25mm

VCX0 [WIDE FREQ. RANGEJ [10 to 170 MHZJ [3.2)(2.5 mm J LVPECL

STANDARD SMD VCXO

Z | outeur
z [c-ouTpPuT|
Voo

VoH : Voo 0.95V, Typ.
Veross : Voo 1.33V, Typ.
Vol Voo 1.7V, Typ.

DC
Power
Supply

Z: high impedance

SOLDERING PATTERN

OUTPUT WAVEFORM
Termination : 50 ohms impedance matching
(T Level) B Bl
/ \ [~ sotivop
/ 50% Vpp
X'OO“LLeve\) — S—
GND ovoe
Vo2V Lt
T
Symmetry = 1T x 100(%)
TEST CIRCUIT
O fon
Output Test
Point

Voo-2V

106

Output

53SMOVH STANDARD SPECIFICATIONS A
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications

General part number 53SMOVH*

Frequency range 10.000 MHz to 170.000 MHz
53SMOVH(3.3VB) : %50 ppm over -20°C to +70°C
53SMOVH(3.3VC) : 30 ppm over -20°C to +70°C
53SMOVH(3.3VD) : *25 ppm over -20°C to +70°C

Frequency stability 53SMOVH(3.3VE) : £20 ppm over -20°C to +70°C

(over all conditions) 53SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C

53SMOVH(3.3VCW) : 30 ppm over -40°C to +85°C
Actual size (B 53SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C
0.025 gm (ut) : Vceon = 1/2 Voo
Frequency pulling | Voo = +3.3V +80 pom min
53SMOVH range Veon = +1.65V +1.65V * o0 ppm min.
3202 Frequency change vs. input voltage + 2 ppm max. (Voo + 10%)
S W P . -20°C to +70°C (Standard)
z S Operating temperature ~40°C 10 +85°C (W = Option)
3 Operating Supply voltage (Voo) +3.3V DC £10%
S Conditions Control voltage (Vcon = Pinl) +1.65V +1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vi : 30% Voo max.*
Supply voltage -0.5Vto +5.0V DC
Absolute Vcontrol voltage -0.5V to Voo +0.5V DC
Max. Ratings 9 = =
Storage temperature -40Cto+100C
Input current (Pin#2 = Open or Vix) 80 mA max.
DI cOMMECTON Stand-by current (Pin#2 = "L") 60 A max.
L _L[OPENa Symmetry 45% to 55% at crossing point

Rise and fall times
(20% to 80% of amplitude)

0.5 ns max.

(-40°C to +85°C)

"0" Level Voo : +1.68V max. (+1.49V min.)
"1" Level Vou : +2.42V max. (+2.275V min.)
Load 50 Q into Voo -2V
Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive
Modulation bandwidth (-3 dB) 15 kHz min.

SSB phase noise

(at Voo = +3.3V & 155.520 MHz)

-117 dBc / Hz, Typical at 1 kHz offset

RMS jitter (12 kHz to 20.000 MHz band)

1 ps max. (155.520 MHz)

Disable delay time 200 ns max.
Enable delay time 2 ms max.
Veon input impedance (Vcon-GND) 5MQ min.
Differential output voltage +0.6V min.

Aging

+5 ppm max. at +25°C +3°C for first year

Reflow condition

+250°C +10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

(*Y) Final part number to be assigned with package type,

input voltage, frequency stability, operating temperature and frequency.

&) |en'tge'rr?glscwrl?s\{:|(g'ssc\i/|?avtviznnlstg'ggon;/:rezd (Pin#2 = Vu).
PACKAGE DATA TAPE SPECIFICATIONS
4050

em Package 53SMOVH L G, o ]
Lid Metal ~—— —

Base Ceramic q ( AEAamaEaE ol
Sealing Seam i )U}Q g nd ) hd) LJJ)
Terminal Tungsten (metalized) ol > N LF|

Terminal plating (Su?fglge; mﬁlr(]?iler) :5 ;a s(v:o 3[.)5 AFo 1Jo ol;s 1’1 Re:‘;a' gg(yg/gseg
RoHS Compliant (Pb-free)




SMI

VCX0 [WIDE FREQ. RANGE} [30 to 170 MHZJ [7.0)(5.0 mm J LVDS

STANDARD SMD VCXO

Low Voltage Differential Signaling VCXO

67SMOVH (+2.5V or +3.3V FIXED LVDS VCXO) 7.0x5.0 mm

67SMOVH STANDARD SPECIFICATIONS e
@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number 67SMOVH*"
Frequency range 30.000 MHz to 170.000 MHz
67SMOVH(3.3VB) : £50 ppm over -20°C to +70°C
67SMOVH(3.3VC) : 30 ppm over -20°C to +70°C
67SMOVH(3.3VD) : 25 ppm over -20°C to +70°C
Frequency stability 67SMOVH(3.3VE) : +20 ppm over -20°C to +70°C
(over all conditions) 67SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C
, - 67SMOVH(3.3VCW) : £30 ppm over -40°C to +85°C
Actual size 67SMOVH(3.3VDW) : +25 ppm over -40°C to +85°C

0.182 gm (wt.) Veon = 1/2 Voo
Frequency pulling | Voo = +3.3V 4 .
67SMOVH range Vcon = +1.65V * 1,65V *80 ppm min.
70802 Frequency change vs. input voltage +2 ppm max. (Voo £10%)
("G = ’*“N -20°C to +70°C (Standard)
Operating temperature -40°C to +85°C (W = Option)
3 -40°C to +105°C (WW = Option)
3 TSMOVHLHE 8Pe(f]f?1t!ing Supply voltage (Voo) +2.5V DC £10% +3.3V DC £10%
\© y FR]  COMiECTON onations Control voltage (Von = Pin#1) +1.25V £1.25V DC +1.65V £1.65V DC
vt - 1l U o Stand-by control voltage Vik 2 70% Voo min.
7 e (Pin#2) Vi : 30% Voo max.*
SH *High enah\eV;): High impedance Misallic SUpply voltage -0.3Vto +5.0vV DC
7SMOVHLE Max. Ratings Vcontrol voltage -0.3V to Voo +0,3y DC
o —s Storage temperature -40Cto +100C
R GJNDOPEM Input current (Pin#2 = Open or Vix) 40 mA max.
: C?g;ﬁgm z Stand-by current (Pin#2 = "LD or HD") 7 mA max.
6

Voo
LE - Lowenable Z : Figh mpedance

R TF
t
. iy PSS S B O () A oH
| PR —f— 80%
! i1 £ \ /-/ 50% Vipp Vpp
v / L \_/ ..... : — .....2.0,”/?,\/}’? ,,,,, . VoL
Symmetry =t/ T X 100(%) GND
TEST CIRCUIT
o g
100 ohm
Test
Voo Point

# #

)

#4 |Output
[ Voo [o#1 #2  # |oND

©Tri-
ﬁstate

TAPE SPECIFICATIONS

4.0£0..

0.01 ~ 0.1 microF

175401

Symmetry

45% to 55% at crossing point

Rise and fall times
(20% to 80% of amplitude)

0.7 ns max.

(at Voo = +3.3V & 122.880 MHz)

Output

(-40°C to +85°C) | "0" Level Vo : +1.1V, Typical (+0.9 V min.)
"1" Level Von : +1.43V, Typical (+1.6 V max.)
Load 100 Q (OUT-OUTN)

Start-up time 10 ms max.

Frequency linearity 10 % max.

Frequency slope Positive

Modulation bandwidth (-3 dB) 20 kHz min.

SSB phase noise

-128 dBc / Hz, Typical at 1 kHz offset

RMS jitter (12 kHz to 20.000 MHz band)

0.3 ps max. (90 fs, Typical at 122.880 MHz)

Disable delay time 200 ns max.
Enable delay time 2 ms max.
Veon input impedance (Vcon-GND) 10 MQ min.

Differential output voltage

+0.35V, Typical

Offset voltage +1.25V, Typical
Aging +5 ppm max. at +25°C £3°C for first year
Befiw Ganaliag +250°C £10°C for 10 seconds

+170°C +10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type,
e.g. 67SMOVH(3.3VCW) 164.355 MHz

(**) Internal crystal oscillation to be halted.
LD : Low disable
HD : High disable

PACKAGE DATA

input voltage, frequency stability, operating temperature and frequency.

LGy, 2000
\01 5
( ﬁ .
< il lsmionlmiml ©

.
B

[

&3

- Package 67SMOVH

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (sucr;f(:geg ;\lzﬁﬁer)

RoHS Compliant (Pb-free)

adjad U)
aL e L
J

[ L [ m [ ReelDia. [ QuReel |
[ 19| 180 | 1000pcs |
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Low Voltage Differential Signaling VCXO

VCX0 [WIDE FREQ. RANGEJ [30 to 170 MHZJ [5.0)(3.2 mm J LVDS

STANDARD SMD VCXO

65SMOVH (+2.5V or +3.3V FIXED LVDS VCXO) 5.0x3.2 mm

65SMOVH STANDARD SPECIFICATIONS R
@ PACKAGE SIZE 5.0x3.2 mm
Item Specifications

General part number 65SMOVH*"

Frequency range 30.000 MHz to 170.000 MHz
65SMOVH(3.3VB) : +50 ppm over -20°C to +70°C
65SMOVH(3.3VC) : £30 ppm over -20°C to +70°C
65SMOVH(3.3VD) : *25 ppm over -20°C to +70°C

Frequency stability 65SMOVH(3.3VE) : 20 ppm over -20°Cto +70°C

(over all conditions) 65SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C

65SMOVH(3.3VCW) : 30 ppm over -40°C to +85°C
Actual size - 65SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C
0.051 gm (wt) Vceon = 1/2 Voo
Frequency pulling ¥DD = jif\éSV 165y 80 ppm min.
65SMOVH range con = +1.65V *1.
Frequency change vs. input voltage +2 ppm max. (Voo £10%)
) -20°C to +70°C (Standard)
Operating temperature ~40°C 10 +85°C (W = Option)
Operating Supply voltage (Voo) +2.5V DC *10% +3.3V DC £10%
Conditions Control voltage (Veon = Pin#1) +1.25V +1.25V DC +1.65V +1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vi : 30% Voo max.*
. Supply voltage -0.3Vto +5.0V DC
solute -
Max. Ratings Vcontrol voltage 0.3V t? Voo +0,3:/ DC
Storage temperature -40Cto+100C
o e Input current (Pin#2 = Open or Vi) 40 mA max.
P E— VCD\MSLEN - Stand-by current (Pin#2 ="L") 7 mA max.
3 . GT‘ND — Symmetry 45% to 55% at crossing point
5 z C-OUTPUT
6 Rise and fall times
2: high impedance Output (20% to 80% of amplitude) 0.7 ns max.
(F401Clto+85.C) "0" Level Vo : +1.1V, Typical (+0.9V min.)
"1" Level Von : +1.43V, Typical (+1.6V max.)
Load 100 Q (OUT-OUTN)

Start-up time 10 ms max.

Frequency linearity 10 % max.

Frequency slope Positive

Modulation bandwidth (-3 dB) 20 kHz min.

SSB phase noise B ]

(at Voo = +3.3V & 122.880 MH?) 128 dBc / Hz, Typical at 1 kHz offset

T R RMS jitter (12 kHz to 20.000 MHz band) 0.3 ps max. (90 fs, Typical at 122.880 MHz)
. — { _____ ‘ N | vor Disable delay time 200 ns max.
Y 80% Vep Enable delay time 20 ms max.
. / 7 \ / S0% Vop v Vcon input impedance (Vcon-GND) 10 MQ min.
E— - AL L vou Differential output voltage +0.35V, Typical
Symmetry = U/ T X 100(%) oND Offset voltage +1.25V, Typical
Aging +5 ppm max. at +25°C +3°C for first year
TEST CIRCUIT » +250°C £10°C for 10 seconds
- Reflow condition +170°C %10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
I, e.g. 65SMOVH(3.3VE) 160.000 MHz
Voo on (*%) Internal crystal oscillation to be halted (Pin#2 = V).

PACKAGE DATA

Dc
Power
Supply

Q)

0.01 ~ 0.1 microF
|

em Package 65SMOVH
= Lid Metal
TAPE SPECIFICATIONS e Ceramic
40201 B Sealing Seam
L @1.5\;/21 20401, é Terminal Tungsten (metalized)
~—o o0 ) . Gold / Nickel
{ . Terminal plating
a OHaman . (surface) / (under)
i )U}QJ (haphapas] U} ROHS Compliant (Pb-free)
e ] L]

ReelDia. | QuylReel

1000pcs
2000pcs

54 | 35(120| 55 | 80 | 15 | 03 | 14 180




SMI

VCX0 [WIDE FREQ. RANGEJ [40 to 170 MHZJ [3.2)(2.5 mm } LVDS

STANDARD SMD VCXO

Low Voltage Differential Signaling VCXO

63SMOVH (+3.3V FIXED LVDS VCXO) 3.2x2.5mm

63SMOVH STANDARD SPECIFICATIONS H e p——
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications

General part number 63SMOVH*"

Frequency range 40.000 MHz to 170.000 MHz
63SMOVH(3.3VB) : +50 ppm over -20°C to +70°C
63SMOVH(3.3VC) : 30 ppm over -20°C to +70°C
63SMOVH(3.3VD) : %25 ppm over -20°C to +70°C

Frequency stability 63SMOVH(3.3VE) : +20 ppm over -20°C to +70°C

(over all conditions) 63SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C

e BB 63SMOVH(3.3VCW) : £30 ppm over -40°C to +85°C
Actual size 63SMOVH(3.3VDW) : £25 ppm over -40°C to +85°C
0.025 gm (wt.) Veon = 1/2 Voo
Frequency pulling | Voo = +3.3V .
63SMOVH range Vcon = +1.65V +1.65V *80 ppm min.
32:02 Frequency change vs. input voltage +2 ppm max. (Voo £10%)
o = = ) -20°C to +70°C (Standard)
a D Operating temperature ~40°C 10 +85°C (W = Option)
g Operating Supply voltage (Voo) +3.3V DC +10%
o h Conditions Control voltage (Veon = Pin#1) +1.65V +1.65V DC
: = j Stand-hy control voltage Vi - 70% Voo min.
(Pin#2) Vi : 30% Voo max.*
Supply voltage -0.5V to +5.0V DC
Alusallis Veontrol voltage -0.5V to Voo +0.5V DC
Max. Ratings ke et
Storage temperature -40°C to +100°C
E eSO Input current (Pin#2 = Open or Vix) 35 mA max.
P R TS Stand-by current (Pin#2 = "L") 30 pA max.
- "‘F ST Symmetry 45% to 55% at crossing point
Ll Rise and fall times
B Output (20% to 80% of amplitude) 0.4 ns max.
(-40°C to +85°C) | "0" Level Vou : +1.1V, Typical (+0.9V min.)
SOLDERING PATTERN "1" Level Vo : +1.43V, Typical (+1.6V max.)
Load 100 Q (OUT-OUTN)

80% Vpp

‘_ ". ." 50% Vpp Vep
RV AT '\_/"‘.....' ke | _voL
Symmetry =t/ T X 100(%) GND
TEST CIRCUIT
O o

Voo Point

¥ #5 #4|Ouput
5T veon |o#t_#2 #3 |onD

(=)
&
0.01 ~ 0.1 microF
L
|

Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive

Modulation bandwidth (-3 dB) 15 kHz min.

SSB phase noise (at Voo = +3.3V & 155.520 MHz)

-120 dBc / Hz, Typical at 1 kHz offset

RMS jitter (12 kHz to 20.000 MHz band)

1 ps max. (155.520 MHz)

Disable delay time 200 ns max.
Enable delay time 2 ms max.
Veon input impedance (Vcon-GND) 5MQ min.

Differential output voltage

+0.35V, Typical

Offset voltage +1.25V, Typical
Aging +5 ppm max. at +25°C *3°C for first year
Reflow. condition +250°C £10°C for 10 seconds

+170°C £10°C for 1 to 2 minutes (preheating)

(*') Final part number to be assigned with package type,
e.g. 63SMOVH(3.3VBW) 160.000 MHz

(**) Internal crystal oscillation to be halted (Pin#2 = V).

PACKAGE DATA

input voltage, frequency stability, operating temperature and frequency.

Pack
ol Item L 63SMOVH
\[ ’ Lid Metal
L Base Ceramic
Sealing Seam
TAPE SPECIFICATIONS - :
2050 Terminal Tungsten (metalized)
- ejﬁ;ﬂz e @ Terminal plating (sucr;fgge; ;\‘Eﬁi:l%ler)
~a
( . RoHS Compliant (Ph-free)
T NRFRDRR ©
l% )U}QJ = LJJLJLJU)

>
@
o
o
-
=

Reel Dia. Qty/Reel

1000pcs

35| 28 | 80| 35| 40 | 10 | 025 14 180 2000pcs

109




TCXO

Temperature Compensated Crystal Oscillators (Tex0orve-Texo | (20 ppm | (19210 52wz | (16xt.2mm | (+1810 433 |

SX0-1612 SERIES (+1.8Vto +3.3V FIXED MODELS) 1.6xt.2mm STANDARD SMD TCXO
SX0-1612 STANDARD SPECIFICATIONS & LR SIE WAVERORY
Item Specifications
General part number SX0-1612* \ SX0-1612v+
Frequency range 19.200 MHz to 52.000 MHz
Initial frequency tolerance at +25°C +2°C +1.5 ppm max.* +1.5 ppm max.(Veon = 1/2 Vop)**
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +2 ppm max. over -30°C to +85°C (referred to +25°C)**
Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
Actual sze @ Stability Output load change +0.2 ppm max.at 10 kQ +10% with 10 pF +10%
Aging +1 ppm max. per year at +25°C +3°C
0.005 gm (wt) Operating ~30°C to +85°C (Standard)
SX0-1612 ; temperature -40°C to +85°C (W = Option, frequency dependent)
85%";‘52‘[?3 Supply voltage (Voo) | D =+L8V, F=+25Y, H=+28V (Standard), J = +3.0V, K = +3.3V DC *5%
Control voltage (Vcon) n.a +0.9V 208V (Voo = +1.8Y)
o g o 1/2 Voo 21V DC (Voo = +2.5V to +3.3V)
& Supply voltage -0.6V to +4.6V DC
Absolute Vcontrol voltage (Vcon) n.a -0.6V to Voo +0.6V DC
o 7 Max. Ratings — S — :
) Storage temperature -40Cto+85C
g 1.5 mA max. (19.200 MHz to 30.000 MHz)
g T e 1.7 mA max. (30.000 MHz to 52.000 MHz)
O Level 0.8 Vp-p min.
utput
(-40C to +85C) |02 10K /10pF
P [-_T00 [ ve-To0 Waveform Clipped sine wave (DC-coupling)
; GND &5 Veontrol . 18 pm to ila pm
: EHET Frequency adjustment na Voo = +1.8V)
voltage control (Vcon) o %9 ppm to 15 ppm
(Voo = +2.5V t0 +3.3V)
SOLDERING PATTERN Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
Start-up time 2 ms max. (Vout = 90%Vp-p)
SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset
IR reflow resistance *1 ppm max. (referred to frequency before reflow)
y +250°C *10°C for 10 seconds
i G +170°C #10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 19.200, 26.000, 38.400, 52.000
OUTPUT WAVEFORM Optional Operating | Low limit/ Symbol || -10C/g | -15C/h | -20C/i | -25°C/j | -30°C/k | -35C/I | -40C/m
Temperature** High limit / Symbol ||_+85°C/fi | +60°C/gg [ +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/lI

*!) Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
e.g. SXO-1612V-J-S-38.400MHz

*%) Referred to nominal frequency before reflow soldering.

*%) At Vcon = 1/2 Voo DC for SXO-1612V.

**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

Output
Level

GND

TEST CIRCUIT PACKAGE DATA TAPE SPECJEDICATIONS

SX0-1612 om Package SX0-1612 SOV
Lid Metal A S
: 1. Base Ceramic (' (Hﬁﬂ*ﬁﬁﬁ o
T T Sealing Seam i )UJQQLJULJU)
Terminal Tungsten (metalized) e > L8| LFd
CDRLD%;?;»\?T%E/:CE Terminal plating (su(r;fg?e; ’/\léﬁl:]?iler) 1; 125 :0 305 4Fo 0?5 oszs :9 Re:z‘a ;éyg/ggg
L 106F 10% ncluding ture and proe capaciance

SXO-1612V RoHS Compliant (Pb-free)

Test Point
c ?
o

i}
1000pH

Voo Output
] ool

1 3

Veon| GND

0.01~0.1 microF

CD : DC-Cut capacitance
RL: 10Kohm £ 10%
CL: 10pF  10% including ixure and probe capacitance
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SMI

Temperature Compensated Crystal Oscillators (Tex0orve-Texo | (205 ppm | (19210 52wz | ( 16xt.2mm | (1810 +33v
SX0-1612HG SERIES (+1.8Vto +3.3V FIXED MODELS) 1.6x1.2mm STANDARD SMD TCXO
- @ CLIPPED SINE WAVEFORM
SX0-1612HG STANDARD SPECIFICATIONS @ PACKAGE SIZE 1.6x1.2 mm
Item Specifications
General part number SXO-1612HG* \ SXO-1612HGV*
Freguency range 19.200 MHz to 52.000 MHz
Initial frequency tolerance at +25°C +2°C +1.5 ppm max.** +1.5 ppm max.(Vcon = 1/2 Voo)*
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +0.5 ppm max. over -30°C to +85°C (referred to +25°C)**
Frequency Input voltage change +0.1 ppm max. at Voo 5% DC
Actual size @ Stability Output load change +0.1 ppm max. at 10 kQ £10% with 10 pF £10%
0.005 gm (wt) Aging . *1 ppm max per yoear at+25°C £3°C
Operating -30°C to +85°C (Standard)
SX0-1612HG ; temperature -40°C to +85°C (W = Option, frequency dependent)
Operating Supply voltage (Voo) |D =+1.8V, F = +2.5V, H = +2.8V (Standard), J = +3.0V, K = +3.3V DC *5%
Conditions
Control voltage (Vcon) n.a +0.9V £ 08V (Voo = +18V)
e a 112 Voo £ 1V DC (Voo = +2.5V 10 +3.3V)
Supply voltage -0.6V to +4.6V DC
) Absolute_ Vcontrol voltage (Vcon) na ‘ -0.6V to Voo +0.6V DC
P Max. Ratings = - — :
Storage temperature -40Cto+85C
g 1.5 mA max. (19.200 MHz to 30.000 MHz)
% { gLt 1.7 mAmax. (30.000 MHz to 52.000 MHz)
o Level 0.8 Vp-p min.
utput
CONNECTION (-40C to +85T) Load ' 10 kQ /10 pF .
"™ s sane]so Waveform Clipped sine wave (DC-coupling)
; GND o Veontrol +8 pm to =13 ppm
; o Frequency adjustment na Voo = +1.8V)
voltage control (Vcon) - +9 ppm to £15 ppm
Vop = +2.5V t0 +3.3V
OUTPUT WAVEFORM (Voo = +2.5V t0 +3.3V)
Frequency slope na. Positive
Harmonic distortion -5 dBc max.
oup Start-up time 2 ms max. (Vout = 90%Vp-p)
Level
SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset
5 IR reflow resistance +1 ppm max. (referred to frequency before reflow)
- +250°C +10°C for 10 seconds
SOLDERING PATTERN Refiow condition +170°C £10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 19.200, 26.000, 38.400, 52.000
Optional Operating | Low limit/Symbol || -10C/g | -15°C/h | -20°C/i | -25C/j | -30C/k | -35C/I | -40°C/m
Temperature** High limit / Symbol ||_+55°C/ff | +60°C/gg | +65C/hh | +70°C/ii | +75°C/jj | +80C/kk | +85°C/II

(*Y) Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
e.g. SXO-1612HG-D-S-26MHz

(*2) Referred to nominal frequency before reflow soldering.

(*°) At Vcon = 1/2 Voo DC for SXO-1612HGV.

(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

TEST CIRCUIT PACKAGE DATA TAPE SPECIFICATIONS
4.00.
SXO-1612HG Item e SX0-1612HG 20401 ] é
7 Lid Metal N
5 : BN
i 1| Base Ceramic ' 4 ( S i ﬁ{\ o
2] T Sealing Seam l—ﬂ}éﬂ Sdjagpadpud) U)
Terminal Tungsten (metalized) |8 | e
-Cut capacitance f ; Gold / Nickel \ [ 8 [ 3 [ L[ W [ Reelbia | QuiReel |
LY Terminal plating (outace) | (under) | Lol i s s s o s
SXO-1612HGV RoHS Compliant (Pb-free)

Test Point
cD
1t

i
1000pt
Voo Output
L [= =] =t ol

0.01~0.1 microF
1t

Veon| GND

CD: DC-Cut capacitance
RL: 10Kohm £ 10%
CL: 10pF  10% including fixture and probe capacitance
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TCXO

Temperature Compensated Crystal Oscillators (Texoorve-Texo | (£20ppm | (1310 52z | (20116mm | (41810 +33v |

SX0-2016 SERIES (+1.8vto +3.3V FIXED MODELS) 2.0x1.6 mm STANDARD SMD TCXO
- @ CLIPPED SINE WAVEFORM
SX0-2016 STANDARD SPECIFICATIONS @ PACKAGE SIZE 2.0x1.6 mm
Item Specifications
General part number SX0-2016* \ SX0-2016V*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequency tolerance at +25°C +2°C +1.5 ppm max.* +1.5 ppm max.(Veon = 1/2 Vop)**
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +2 ppm max. over -30°C to +85°C (referred to +25°C)**
Frequency Input voltage change +0.2 ppm max. at Voo + 5% DC
Actual size @ Stability Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
Aging +1 ppm max. per year at +25°C £3°C
0.0086 gm (wt) Operating ~30°C to +85°C (Standard)
temperature -40°C to +85°C (W = Option, frequency dependent)
SX0-2016 Oneratin
Souo1 Bl Supply voltage (Voo) D=+1.8V, F=+25V,H=+2.8V,J = +3.0V, K= +3.3V DC +5%
s Conditions
1 ) Control voltage (Vcon) n.a *0.9V 208V (Voo = +1.8)
- - 1/2 Voo 21V (Voo = +2.5V to +3.3V)
o - . Supply voltage -0.6V to +4.6V DC
\ Y solute n
b E Max. Ratings Vcontrol voltage (Vcon) n.a. i ‘ ; 0.6V to Vop +0.6V DC
Storage temperature -40Cto+85C
1.5 mA max. (13.000 MHz to 30.000 MHz)
Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
2 mA max. (40.000 MHz to 52.000 MHz)
o0 | VT Level 0.8 Vp-p min
PIN "Sx0-2016 | sx0-2016v . .
: o |3 GND57VSW 8%%'}0 ey Load 10kQ // 10 pF
: e Waveform Clipped sine wave (DC-coupling)
R +8 ppm to £13 \f))pm
Frequency Voo = +1.8
SOLDERING PATTERN Adjustment Voltage control (Vcon) na. +9 ppm 0 £15 ppm
' (Voo = +2.5V 0 +3.3V)
Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
Start-up time 2 ms max.
SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability *1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance +1 ppm max. (referred to frequency before reflow)
- +250°C +10°C for 10 seconds
R BB +170°C #10°C for 1 to 2 minutes (preheating)
o Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
e Optional Operating | Low limit/ Symbol || -10°1g | -15C/h | -20°C/i | -25°C/j | -30°C/k | -35C/1 | -40C/m
Temperature** High limit / Symbol || +55C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +B0°C/kk | +85°C/I

GND

(*') Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
TEST C|RCU|T s e.g. SXO-2016V-H-16.368MHz
(*%) Referred to nominal frequency before reflow soldering.
(**) At Vcon = 1/2 Voo DC for SXO-2016V.
- (**) Select "low limit" and "high limit" for new operating temperature combination from the lists.
X 1
Test Point
PACKAGE DATA TAPE SPECIFICATIONS
o Package SX0-2016 N :
77 T Item L Oz, 2001 g
Lid Metal 7 T —
Base Ceramic — S
CD: DC-Cut capacitance N =} Il Iy H:J ol °©
RL: 10Kohm + 10% Sealing Seam i )U}QJ S g adad R ad) H:ﬂ)
CL: 10pF  10% including fixture and probe capacitance
SX0-2016V Terminal Tungsten (metalized) e > 18| LFd
Test Pont . . Gold / Nickel [A]Bc o[ F[ 3] L[ w]Reba]| oyrel |
mf;)'gpp Terminal platmg (surface) / (under) | 235|195 | 80 | 35 | 40 | 10 [ 025 09 | 180 | 2000pcs |
Tl ol RoHS Compliant (Pb-free)

0.01~0.1 microF
1t

CD : DC-Cut capacitance
RL: 10Kohm £ 10%
CL: 10pF % 10% including fixture and probe capacitance
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SMI

{TCXO or VC-TCXO} [i 0.5 ppm GPS] {13 to 52 MHZ} {2,0)(1.6 mm ] [+1,8 to +3.3V]

Temperature Compensated Crystal Oscillators

STANDARD SMD TCXO

SX0-2016HG SERIES (+1.8Vto +3.3V MODELS) 2.0x1.6 mm

SX0-2016HG STANDARD SPECIFICATIONS @ CLRED SINE WAVEFORM
@ PACKAGE SIZE 2.0x1.6 mm
Item Specifications
General part number SX0-2016HG* \ SX0-2016HGV*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C + 2°C +1.5 ppm max.*’ +1.5 ppm max. (Vcon = 1/2 Voo)*
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +0.5 ppm max. over -30°C to +85°C (referred to +25°C)*®
. Frequency Input voltage change *0.1 ppm max. at Voo 5% DC
Actual size @8 Stability Output load change 0.1 ppm max. at 10 kQ +10% with 10 pF +10%
0.0086 gm (wt.) Aging +1.0 ppm max. per year at +25°C #3°C
Operating -30°C to +85°C (Standard)
SX0-2016HG . temperature -40°C to +85°C (W = Option, frequency dependent)
e Operating Supply voltage (Voo) D=+18V,F=+25V,H=+2.8V,J=+3.0V,K=+3.3V DC *5%
7 D Conditions
3 Control voltage (Vcon) na *09V £ 08V (Voo = +18V)
E 4 & 112 Voo % 1V (Voo = +2.5V 10 +3.3V)
;O = bsol Supply voltage -0.6V to +4.6V DC
'I?/I S gtef Vcontrol voltage (Vcon) n.a. ‘ -0.6V to Voo +0.6V DC
[ E S Storage temperature -40°Cto +85°C
i ElEIE
1.5 mA max. (13.000 MHz to 30.000 MHz)
[ Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
T 2 mA max. (40.000 MHz to 52.000 MHz)
{ | PN [50-2016HG [SX0-2016HGV| Level 0.8 Vp-p min
ik ; GND . Veontrol Output eve .o Vp-p .
i e (-40C 1o +85¢) | -08d : 10kQ/10pF
kjomor ] Joao Waveform Clipped sine wave (DC-coupling)
+8 ppm to £13 ppm
SOLDERING PATTERN — Voo = +LEV).
0s : Voltage control (Vcon) n.a.
Adjustment 19 ppm to 15 ppm
Y (Voo = +2.5V to +3.3V)
/ﬁ Frequency slope n.a. Positive
= Harmonic distortion -5 dBc max.

18

OUTPUT WAVEFORM

Output
Level

GND

TEST CIRCUIT
SXO-2016HG

Test Point
[

Start-up time

2 ms max. (Vout = 90%Vp-p)
2 ms max. (within 0.5 ppm)

SSB phase noise

-135 dBc / Hz, Typical at 1 kHz offset

Frequency slope vs. temperature

*0.1 ppm / °C max. : (-20°C to +75°C)
+0.3 ppm / °C max. : (-30°C to +85°C)

Short-term frequency stability

*1 ppb max. (Allan variance Tau = 0.1 sec.)

IR reflow resistance

*1 ppm max. (referred to frequency before reflow)

Reflow condition

+250°C £10°C for 10 seconds
+170°C +10°C for 1 to 2 minutes (preheating)

Standard frequencies (MHz)

16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000

Optional Operating | Low limit/ Symbol

-10°C/g | -15C/h -20C/i -25C/j -30°C/k -35°C/1 | -40C/m

Temperature** High limit / Symbol

+55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/ll

*!) Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.

€.g. SXO0-2016HG-J-S-16.369MHz

) Referred to nominal frequency before reflow soldering.

(

(*2

(%) At Vcon = 1/2Veo DC for SX0-2016HGY
(*

Z7 T ) Select "low limit" and "high limit" for new operating temperature combination from the lists.
PACKAGE DATA TAPE SPECIFICATIONS
CD : DC-Cut capac-\tance Package A_.EO»
CL: 10pF £ 10% w:cLlud'.EgK%mé;% probe capacitance ltem SX0-2016HG L s “ 2080.1 3
3 o S
SXO-2016HGV Lid Metal ﬁ . _
Test Point
@ Base Ceramic ( _ ﬁ{\ .
i I NRF L mEG o
. Sealing Seam o)
g Output
E RL oL N .
=+ s 4 Terminal Tungsten (metalized) | > Le | LF|
3 GND
f ; Gold / Nickel [A[B8]c o FJa] L] m] reba | Qyree |
Terminal platmg (surface) / (under) [ 235 [ 195 [ 80 | 35 | 40 | 10 [025 | 09 | 180 | 2000pcs |
R am RoHS Compliant (Pb-free)
CL: 10pF + 10% including fixture and probe capacitance
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Temperature Compensated Crystal Oscillators (1ri-sTate | (20 ppm | (13t0 52Hz | (20016 mm | (41810433

SX0O-2016ED (+1.8Vto +3.3V FIXED MODELS) 2.0x1.6 mm STANDARD SMD TCXO
SX0-2016ED STANDARD SPECIFICATIONS @ENBLE ISIELE QUTPUT CONTROL
@ PACKAGE SIZE 2.0x1.6 mm
Item Specifications
General part number SX0-2016ED*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequency tolerance at +25°C +2°C + 1.5 ppm max.*’
Temperature range +2 ppm max. over -30°C to +85°C (referred to +25°C)
Frequency Input voltage change +0.1 ppm max. at Voo 5% DC
nctual sze @ Stability Ou-tput load change +0.1 ppm max. at 10 kQ +£10% Wml 10 pf +10%
Aging +1 ppm max. per year at +25C £3°C
00086 gm (wt) Operating ~30°C to +85°C (Standard)
) temperature -40°C to +85°C (W = Option, frequency dependent)
MSXO'ZMGED 85%‘:‘;‘335 Supply voltage (Voo) D =+1.8V, F = +2.5V, H = +2.8V, J = +3.0V, K = +3.3V DC 5%
= S E/D control voltage i : 80% Voo min. (Enable)
o (Pin#1) Vi : 20% Voo max. (Disable)
. z Supply voltage -0.6V to +4.6V DC
¥ < Q‘;‘?'gﬁings (Erﬁ'i?] ;’f)o"tm' ualiage ~0.6V 10 Vop +0.6V/ (+4.6V max.)
Storage temperature -40°Cto +85°C
1.5 mA max. (13.000 MHz to 30.000 MHz)
Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
2 mA max. (40.000 MHz to 52.000 MHz)
- ——_—— Disable current 2 pAmax. (Pin#1 = Vi)
oo Level 0.8 Vp-p min.
e J e E%EC”}O w5 | Load 10 kQ // 10 pF
Waveform Clipped sine wave (DC-coupling)
SOLDERING PATTERN Harmonic distortion -5 dBc max.
= Start-up time 2 ms max.
SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability * 1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance * 1 ppm max. (referred to frequency before reflow)
" +250°C £10°
o Eardien +170°C 121500(? forlf tg fzoaw}gu?gg (ESS:heating)
Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
OUTPUT WAVEFORM Optional Operating | Low limit/ Symbol || -10'C/g | -15°C/h | -20C/i | -25'C/j | -30C/k | -35°C/I | -40°C/m
Temperature*® High limit / Symbol || +55C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/I

(*') Final part number to be assigned with package type, input voltage, operating temperature and frequency.
Dutput e.g. SXO-2016ED-H-16.368MHz

(**) Referred to nominal frequency before reflow soldering.

(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

GND

PACKAGE DATA TAPE SPECIFICATIONS
TEST CIRCUIT 4901 B
e tem EEe SX0-2016ED L, o
cD i 0 hl
= @ i1y Lid Metal o
10006F Base Ceramic T ( AGAan o
E i ©
s | W ouput Sealing Seam i )M}Q guot U)
@zl CV) E 1 # # RL o - -
Stoy T s = T Terminal Tungsten (metalized) R > 15| LF
< IRl GND i eel Dia. eel
\ésme Terminal plating (su(r;fgléjeg ’/\léﬁﬁer) }225 } 1.895} 8(.:0 } 3D5 } 4F0 } 1?0 }U.Lzs} 0'.2 } : 1:30D } (Z?:O/;pcs‘ }
1 RoHS Compliant (Pb-free)

CD : DC-Cut capacitance
RL: 10Kohm + 10%
CL: 10pF + 10% including fixture and probe capacitance
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SMI

TCXO [TRI*STATE] [ +0.5 ppm GPS ] [13to 52 MHz] [2.0)(1.6 mm] [+1.8 to +3.3V] CLIPPED SINE

Temperature Compensated Crystal Oscillators

SX0O-2016HGED (+1.8Vto +3.3V FIXED MODELS) 2.0x1.6 mm

STANDARD SMD TCXO

@ ENABLE / DISABLE OUTPUT CONTROL

SX0-2016HGED STANDARD SPECIFICATIONS

@ GPS APPLICATION
@ CLIPPED SINE WAVEFORM
@ PACKAGE SIZE 2.0x1.6 mm
Item Specifications
General part number SX0-2016HGED*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.*
Temperature range +0.5 ppm max. over -30°C to +85°C (referred to +25°C)
Frequency Input voltage change +0.1 ppm max. at Voo 5% DC
Actual size @ Stability Output load change 0.1 ppm max. at 10 kQ +10% with 10 pF £10%
- + o+
0.0086 gm (wt) Aging : %1 ppm max per yoear at+25C+3C
Operating -30°Cto +85 C (Standard)
SX0-2016HGED . temperature -40°C to +85°C (W = Option, frequency dependent)
2001 82%%'(’)}?5 Supply voltage (Voo) D=+18V, F = +25V, H = +2.8V, J = +3.0V, K = +3.3V DC +5%
~ S E/D control voltage Vir - 80% Voo min. (Enable)
= (Pin#1) Vi1 20% Voo max. (Disable)
= Supply voltage -0.6V to +4.6V DC
= = Absolute E/D control voltage
E K Max. Ratings | (Pin#1) -0.6V to Voo +0.6V (+4.6V max.)
Storage temperature -40°C to +85°C
1.5 mA max. (13.000 MHz to 30.000 MHz)
Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
2 mA max. (40.000 MHz to 52.000 MHz)
> e Disable current 2 yA max. (Pin#1 = Vi)
GND .
£ 1T Level 0.8 Vp-p min.
ook s Caeiin \I;\c/)ad f - 10k 1((1)) pCF "
aveform ipped sine wave (DC-coupling
SOLDERING PA-LTERN Harmonic distortion -5 dBc max.
Start-up time 2 ms max.
SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability *1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance +1 ppm max. (referred to frequency before reflow)
- +250°C +10°C for 10 seconds
Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
OUTPUT WAVEFORM Standard frequencies (MI-.Iz). 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
Optional Operating | Low limit/Symbol || -10C/g | -15°C/h | -20°C/i | -25°C/j | -30°C/k | -35C/I | -40°C/m
Temperature** High limit / Symbol || +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80C/kk | +85°C/lI
Output (*') Final part number to be assigned with package type, input voltage, operating temperature and frequency.
Level e.g. SXO-2016HGED-F-W-26MHz
(**) Referred to nominal frequency before reflow soldering.
(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.
GND
PACKAGE DATA TAPE SPECIFICATIONS
TEST CIRCUIT

Test Point
CcD

T
1000pF

5 v Output
BC g RRL o
Power S == < =
Supply @) 7 b

1)

D : DC-Cut capacitance
RL: 10Kohm  10%
CL: 10pF £ 10% including fixture and probe capacitance

4.0£0.

o
s 20401
e

<

O—O0—6

1]

"
ﬁ’_\ “
S/

=~ G

J

1 )H_J])LQJQL LJLJU}
aj—’“ 2N LA I N
J

[A]lB]c]o]F] [ L ] M [ ReelDia | QuReel |
[ 235 [195] 80 | 35 | 40 [ 10 025 | 09 | 180 | 2000pcs |

ttem Package SXO-2016HGED
Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (su?fgléje/) D\lzﬁlﬁ%ler)
RoHS Compliant (Pb-free)
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Temperature Compensated Crystal Oscillators

[TCXO or VC-TCXO J [1 2.0 ppm J [13 to 52 MHz J [2.5)(2‘0 mm J [+1.8 to+3.3 VJ

SX0-2200 SERIES (+1.8V to +3.3V FIXED MODELS) 2.5x2.0 mm

SX0-2200

STANDARD SPECIFICATIONS

STANDARD SMD TCXO

@ CLIPPED SINE WAVEFORM

118

CD : DC-Cut capacitance
RL: 10Kohm  10%
CL: 10pF + 10% including fixture and probe capacitance

@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
General part number SX0-2200*" \ SX0-2200v*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.** +1.5 ppm max. (Vcon = 1/2 Vop)*
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +2 ppm max. over -30°C to +85°C (referred to +25°C)**
Frequency Input voltage change +0.2 ppm max. at Voo = 5% DC
Actual size @ Stability Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
0.014 gm (wt) Aging +1 ppm max. per year at +25°C +3°C
Operating -30°C to +85°C (Standard)
SX0-2200 ; temperature -40°C to +85°C (W = Option, frequency dependent)
Operating Supply voltage (Voo) D=+1.8V, F = +25V, H=+2.8V,J = +3.0V, K = +3.3V DC + 5%
Conditions
Control voltage (Vcon) n.a +0.9V £ 0.8V (Voo = +18V)
! - 1/2 Voo £1V (Voo = +2.5V to +3.3V)
Supply voltage -0.6V to +4.6V DC
Absolute Vcontrol voltage (Vcon) n.a. ‘ -0.6V to Voo +0.6V DC
Max. Ratings S — ’
Storage temperature -40Cto+85C
1.5 mA max. (13.000 MHz to 30.000 MHz)
Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
CONNECTION 2 MA max. (40000 MHz to 52.000 MHZ)
TCXO VC-TCXO .
SX0-2200 | SX0-2200V Level 0.8 Vp_p min.
hcwan Oui i Load 10kQ /10 pF
GND (-40T to +85C) : - P !
Koo Waveform Clipped sine wave (DC-coupling)
e +8to =13 ppm
Frequency (Voo = +1.8V)
Adjustment Voltage control (Vcon) n.a. £9 to £15 ppm
SOLDERING PATTERN (Voo = +2.5V t0 +3.3V)
Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
Start-up time 2 ms max.
SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance *1 ppm max. (referred to frequency before reflow)
= ” +250°C *10°C for 10 seconds
e eandie +170°C +10°C for 1 to 2 minutes (preheating)
OUTPUT WAVEFORM Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
‘ Optional Operating | Low limit/ Symbol || -10C/g | -15C/h | -20°C/i | -25C/j | -30C/k | -35C/I | -40°C/m
oo Temperature** High limit / Symbol || +55°C/ff | +60C/gg | +65C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/Il
= (*Y Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
e.g. SX0-2200-F-W-26MHz
Lo (*Y) Referred to nominal frequency before reflow soldering.
(**) At Vcon = 1/2 Voo DC for SXO-2200V
(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.
TEST CIRCUIT
SX0-2200 PACKAGE DATA TAPE SPECIFICATIONS
Test Point. 4.00.
{ Item Package SX0-2200 L G5y, 2001 é
Lid Metal ol N
- N ( SO OTO0—0—0 D
Basg Ceramic TN APEAmRaa .
Sealing Seam i )M}QJ goot U)
€050t capatane Terminal Tungsten (metalized) L ~ 2] Le]
RL: 10Kohm + 10%
CL: 100F & 10% includina fxture and probe cabacitance . . Gold / Nickel eel Dia IReel
SXO-2200V Terminal plating (surface) / (under) }225 } 2_835} s?o } 3D5 } aFo } 1?0 }O.LZS} oh.Ag } : 1;3 } gg;pcs }
RoHS Compliant (Pb-free)



SMI

Temperature Compensated Crystal Oscillators [Tcxo or VC-TCXOJ [i 05 ppm GPS J [13 to 52 MHzJ [2.5x2.0 mm J [+1.s t0+3.3 v]
SX0-2200HG SERIES (+1.8vto+3.3V FIXED MODELS) 2.5x2.0 mm STANDARD SMD TCXO
- @ GPS APPLICATION
SX0-2200HG STANDARD SPECIFICATIONS @ CLIPPED SINE WAVEFORM
@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
General part number SX0-2200HG* \ SX0-2200HGV*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.* +1.5 ppm max. (Veon = 1/2 Voo)*’
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range *0.5 ppm max. over -30°C to +85°C (referred to +25°C)**
Frequency Input voltage change +0.2 ppm max. at Voo £5% DC
Actual size & Stability Output load change +0.2 ppm max. at 10 kQ £10% with10 pF +10%
0.014 gm (wt)) Aging *1 ppm max. per year at +25°C +3°C
Operating -30°C to +85°C (Standard)
SXO0-2200HG ) temperature -40°C to +85°C (W = Option, frequency dependent)
Operating Supply voltage (Voo) D =+1.8V,F = +25V,H=+2.8V,J = +3.0V, K = +3.3V DC *5%
Conditions
Control voltage (Vcon) na +0.9V 208V (Voo = +1.8V)
. - 1/2 Voo £1V (Voo = +2.5V 10 +3.3V)
Supply voltage -0.6V to +4.6V DC
Absolute Vcontrol voltage (Vcon) n.a -0.6V to Voo +0.6V DC
Max. Ratings = - — :
Storage temperature -40Cto+85C
1.5 mA max. (13.000 MHz to 30.000 MHz)
035, 015015 Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
Al O T— 2 mA max. (40.000 MHz to 52.000 MHz)
s St o Level 0.8 Vp-p min
NC or GND utput
o (-40C 10 4857) Load . .10 kQ /110 pF .
T T : HC o 6N Waveform Clipped sine wave (DC-coupling)
R +8 ppm to £13 ppm
Frequency Voltage control na (Voo = +1.8V)
SOLDERING PATTERN Adjustment | (Vcon) - +9 ppm to 15 ppm
05 NDD =+2.5Vto +33\0
Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
Start-up time 2 ms max.
SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance *1 ppm max. (referred to frequency before reflow)
i +250°C *10°C for 10 seconds
OUTPUT WAVEFORM e +170°C +10°C for 1 to 2 minutes (preheating)
! Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
. Optional Operating | Low limit/ Symbol || -10"c/g | -15C/h | -20C/i | -25°C/j | -30C/k | -35C/I | -40°C/m
o Temperature** High limit / Symbol || +55C/ff | +60C/gg | +65C/hh | +70°C/ii | +75C/jj | +80C/kk | +85C/II
| (*Y Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
GND e.g. SXO-2200HG-H-38.4MHz
(**) Referred to nominal frequency before reflow soldering.
) At V =1/2 Voo DC for SXO-2200HGV.
TEST CIRCUIT E*“; Selecc(tm"low limit" and "?Jigh limit" for new operating temperature combination from the lists.
SX0-2200HG
PACKAGE DATA TAPE SPECIFICATIONS
4.0£0.
Item =g SX0-2200HG SN é
| S Lid Metal ﬂ ; X A -
i Base Ceramic S NAagAamAan o
Sea”ng Seam i )H—ﬂ)@ atjad Judjud) U}
CD : DC-Cut capacitance
L 100F & 10 s and e coaconce Terminal Tungsten (metalized) e VAR
SX0-2200HGV : . Gold / Nickel [A]®]c o[ F[ st ]w]reda | oyred |
Lo Terminal P|at|n9 (surface)/(under) [ 285 [ 235 80 | 35 | 40 [ 10 025 | 09 | 180 | 2000pcs |
RoHS Compliant (Pb-free)

CD : DC-Cut capacitance
RL: 10Kohm  10%
CL: 10pF + 10% including fixture and probe capacitance
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Temperature Compensated Crystal Oscillators [Tcxo orVC—TCXOJ [TRI-STATEJ [i 05 ppm GPSJ [1310 52 MHZJ [2.5x2A0 mm} [+1.8to +3.3VJ

SX0-2200HGED SERIES (+1.8Vto +3.3V FIXED MODELS) 2.5x2.0 mm STANDARD SMD TCXO

SX0-2200HGED STANDARD SPECIFICATIONS SENABLE | DISABLE OUTPUT CONTROL
@ CLIPPED SINE WAVEFORM
@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
General part number SXO-2200HGED** \ SX0-2200HGEDV*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.*’ +1.5 ppm max. (Vcon = 1/2 Vop)*
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +0.5 ppm max. over -30°C to +85°C (referred to +25°C)*’
Actual size @ Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
Stability Output load change +0.2 ppm max. at 10 kQ +10% with 10 pF 10%
0.014 gm (wt) Aging *1 ppm max. per year at +25°C +3°C
SX0-2200HGED Operating -30°C to +85°C (Standard)
25502 temperature -40°C to +85°C (W = Option, frequency dependent)
Oneratl Supply voltage (Voo) D =+1.8V, F=+25V,H=+2.8V,J = +3.0V, K = +3.3V DC 5%
peraiing +0.9V £0.8V (Voo = +1.8V)
Conditions Control voltage (V na 9V 0. oo = +1.
ontrol voltage (Von) 112 Voo £1V (Voo = +2.5V 10 +3.3V)
E/D control voltage Vi : 80% Vop min. (Enable)
(Pin#2) Vi 20% Vop max. (Disable)
Supply voltage -0.6V to +4.6V DC
Vcontrol voltage (Vcon) n.a. ‘ -0.6V to Vop+0.6V DC
035, 015015 Absolute_ E/D control voltage
== e [MacRaigs |t O 08V i0Ver 100V (14 max)
R e e e Storage temperature -40°C to +85°C
3 GND
R R e 1.5 mA max. (13.000 MHz to 30.000 MHz)
NN s Var Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
R 2 medance 2 mA max. (40.000 MHz to 52.000 MHz)
Disable current 2 JAmax. (Pin#2 = Vi)
SOLDERING PATTERN ) Lovel 0.8 Vp-p min.
5 utput
(40T to +85%) Load . jO kQ. // 10 pF .
Waveform Clipped sine wave (DC-coupling)
Frequency Voltage control na +8 ppm to £13 ppm (Voo = +1.8V)
Adjustment (Vcon) - +9 ppm to *15 ppm (Voo = +2.5V to +3.3V)
Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
Start-up time 10 ms max.
SSB phase noise (26.000 MHz -135 dBc / Hz, Typical at 1 kHz offset
OUTPUT WAVEFORM - ( ) N
! Frequency slope vs. temperature *0.1ppm/ G max. (20 C 1o +75 C)
Yy : +0.3 ppm / °C max. (-30°C to +85°C)
ot Short-term frequency stability *1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance +1 ppm max. (referred to frequency before reflow)
I - +250°C +10°C for 10 seconds
Refiow condition +170°C £10°C for 1 to 2 minutes (preheating)
TEST CIRCUIT Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
SX0-2200HGED Optional Operating | Low limit/ Symbol || -10c/g | -15°C/h | -20°C/i | -25'C/j | -30C/k | -35C/I | -40C/m
Temperature** High limit / Symbol || +55C/ff | +60C/gg | +65°C/hh | +70°C/ii | +75C/jj | +80°C/kk | +85°C/ll

*!) Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
e.g. SXO-2200HGED-J-52MHz

*?) Referred to nominal frequency before reflow soldering.

*%) At Vcon = 1/2 Voo DC for SXO-2200HGEDV.

*%) Select "low limit" and "high limit" for new operating temperature combination from the lists.

00101 ok
1t

(
(
(
(

£0:06 Cotcaptnce PACKAGE DATA TAPE SPECIFICATIONS
RL: 10Kohm + 10% 4,040
CL: 10pF + 10% including fixture and probe capacitance Package _ oy =
SX0-2200HGEDV tem SX0-2200HGED L Gy, w0
g Lid Metal —
: i ( -
Base. Ceramic 4 Asamean .
3 & Sealing Seam i )U}QJ S v i g ) u)
Terminal Tungsten (metalized) T > L2 L]
f ; Gold / Nickel [AleJc]o[F] o] [m]Reba | Qyree |
€D DC-Cut capactance Terminal platmg (surface) / (under) | 285|235 | 80 | 35 | 40 | 10 [ 025 09 | 180 | 2000pcs |
RL: 10Kohm + 10%
CL: 10pF + 10% including fixture and probe capacitance RoHS Compliant (Pb—free)
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SMI

[TCXO or VC*TCXO] [12.5 ppm] [10 to 40MH2] [3.2)(2.5 mm ] [+1.8 to +3.3V] CLIPPED SINE

Temperature Compensated Crystal Oscillators

STANDARD SMD TCXO

SX0-3200 SERIES (+1.8Vto +3.3V FIXED MODELS) 3.2x25mm

- @ CLIPPED SINE WAVEFORM
SX0-3200 STANDARD SPECIFICATIONS & CLIPPED SINE WAVEFORM
Item Specifications
General part number SX0-3200% \ SX0-3200v*
Frequency range 10.000 MHz to 40.000 MHz
Initial frequnecy tolerance at +25°C +2°C + 1.5 ppm max.* + 1.5 ppm max. (Veon = 1/2 Voo) ?
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)*
Frequency Input voltage change 0.3 ppm max. at Voo 5% DC
Actual size 058 Stability Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
0.024 gm (wt) Aging +1 ppm max. per year at +25°C + 3°C
Operating -30°C to +75°C (Standard)
SX0-3200 ) temperature -40°C to +85°C (W = Option, frequency dependent)
Operating Supply voltage (Voo) D =+1.8V, F=+25V,H=+2.8V,J = +3.0V, K = +3.3V DC +5%
Conditions
Control voltage (Vcon) n.a 1/2 Voo £0.8V (Veo- +1.8V)
4 < 1/2 Voo *1V (Voo - +2.5V 10 +3.3V)
Supply voltage -0.6V to +4.6V DC
Absolute Vcontrol voltage (Vcon) n.a ‘ -0.6V to Voo +0.6V DC
Max. Ratings = - — .
Storage temperature -40Cto+85C
1.5 mA max. (10.000 MHz to 30.000 MHz)
[T e 1.7 mA max. (30.000 MH to 40.000 MHz)
1048, 224 048 N
i ] Level 0.8 Vp-p min.
I E%PCUEO sy | Load 10 kQ. // 10 pF
HE " m;'ﬁ So Waveform Clipped sine wave (DC-coupling)
. B B +8 ppm to £13 ppm
= 3 OUTPUT
’ . ; Y Frequency (Voo = +1.8V)
7 5 Adjustment Voltage control n.a. +9 ppm 0 +15 ppm
SOLDERING PATTERN (Voo = +2.5V t0 +3.3V)
06 Freguency slope n.a. positive
Harmonic distortion -5 dBc max.
Start-up time 2 ms max.
SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance +1 ppm max. (referred to frequency before reflow)
” +250°C £10°C for 10 seconds
TEST CIRCUIT Refiow condition +170°C +£10°C for 1 to 2 minutes (preheating)
SX0-3200 10.000, 12.000, 12.288, 12.800, 13.000, 14.000, 14.7456, 15.000, 15.360,
Testpont Standard frequencies (MHz) 16.000, 16.384, 16.639, 16.800, 18.000, 19.000, 19.440, 19.680, 20.000,
21.250, 22.400,24.000, 24.576, 25.000, 26.000, 38.400, 40.000
N Optional Operating | Low limit/ Symbol || -10c/g | -15°C/h | -20°C/i | -25°C/j | -30C/k | -35°C/I | -40°C/m
E Temperature** High limit / Symbol ||_+55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/I

(*') Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
e.g. SX0-3200V-K-40MHz
(*?) Referred to nominal frequency before reflow soldering.
O capaciance (**) At Vcon = 1/2 Voo DC for SXO-3200V.
(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

CL: 10pF  10% including fixture and probe capacitance

SX0-3200V
oo PACKAGE DATA
® TAPE SPECIFICATIONS
L e R SX0-3200 w0y )
Lid Metal S p
I [ Base Ceramic oot
ot s sen_ | < SBPEHERE,
L0 104 i e and o apctnce Terminal Tungsten (metalized)
M ~ 5 R
. - Gold / Nickel - - -
Terminal platlng (surface)/(under) [A]lB]c]o ] FJa] L] m]reDa | Qe |
|36 [29 [ 80|35 | 40 [ 10 Jo25| 11| 180 | 2000pcs |
RoHS Compliant (Pb-free)
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Temperature Compensated Crystal Oscillators (Tex0orve-Texo | £05ppm oS | (1010 40 bz | (32625 mm | [ +1.8t0 433 |

SX0-3200HG SERIES (+1.8Vto+3.3V FIXED MODELS) 3.2x2.5mm STANDARD SMD TCXO
SX0-3200HG STANDARD SPECIFICATIONS o N EFORM
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications
General part number SX0-3200HG* SX0-3200HGV**
Frequency range 10.000 MHz to 40.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.*’ + 1.5 ppm max. (Veon = 1/2 Voo)*
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +0.5 ppm max. over -30°C to +85°C (referred to +25°C)"
Actual size 08B Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
Stability Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
0024 gm (wt) Aging +1 ppm max. per year at +25°C £3°C
SX0-3200HG Operating -30°C to +85°C (Standard)
i temperature -40°C to +85°C (W = Option, frequency dependent)
Operating Supply voltage (Voo) D=+1.8V,F = +25V, H=+2.8V, J = +3.0V, K = +3.3V DC 5%
Conditions
Control voltage (Vcon) n.a. 1/2 Voo £0.8V (Voo = +1.8V)
1/2 Voo £ 1V (Voo = +2.5V to +3.3V)
Supply voltage -0.6V to +4.6V DC
Absolute_ Vcontrol voltage (Vcon) n.a. ‘ -0.6V to Voo +0.6V DC
Max. Ratings . .
Storage temperature -40Cto+85C
T Are: Bt
Level 0.8 Vp-p min.
e | Qi ey | Load 10K /110 pF
T | oo Waveform Clipped sine wave (DC-coupling)
+8 ppm to £13 ppm
Voo = +1.8V
E&?ﬂgﬁ;‘g% Voltage control (Vcon) n.a. 9 (ppm 10 +15 F)me
(Voo = +2.5V to +3.3V)
Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
Start-up time 10 ms max.
SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance +1 ppm max. (referred to frequency before reflow)
” +250°C £10°
OUTPUT WAVEFO‘RM o Eandien +170°C izl%qccforlf t% fzorrn}r?u?:sc cE;r)]?esheating)
o Smeestn | 0RO D 000
Optional Operating | Low limit/ Symbol || -10°C/g | -15C/h | -20C/i | -25°C/j | -30°C/k | -35C/I | -40C/m
b Temperature** High limit / Symbol || +55C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/Il
(*') Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
TEST ClRCUlT (*i) Igé%'ersrgc?t_oaﬁg?n'-i‘r?a_l Ef;r_ea?i’glrczy before reflow soldering.
SX0-3200HG E:‘% étel\gccltm'lzm}/lfm\i/{?fn% T'?lr\gshxlci)n;\%"z?é)rHr?eVW operating temperature combination from the lists.

N PACKAGE DATA TAPE SPECIFICATIONS
£ L oo 4040.1
i < L - Package SX0-3200HG L sy, é
Lid Metal e —
Ty pase Ceramic ~ppamane -
CL:10pF + 10% mc\udmg?\xmrz and probe capactance Sea”ng Seam i )U}QJ st agjudjud) U)
SX0-3200HGV . Terminal Tungsten (metalized) Al 5 lel e
it f : Gold / Nickel eel Dia el
To00p Terminal platlng (surface) / (under) } :s } ;9 } s(,:o } 305 } aFo | 1?0 }0;5} 1h."1 } Rl:zg } S(:Z/(?pcs‘ }
% "z %2 RoHS Compliant (Pb-free)

CD : DC-Cut capacitance
RL: 10Kohm + 10%
CL: 10pF + 10% including fixture and probe capacitance
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SMI

Temperature Compensated Crystal Oscillators [Texoorve-Texo | [ £25 ppm | (6t045 Mz | (5.0x32mm | (2810 45V
SX0-5200 SERIES 2.8V to+5.0V FIXED MODELS) 5.0x3.2 mm STANDARD SMD TCXO
- @ CLIPPED SINE WAVEFORM
SX0-5200 STANDARD SPECIFICATIONS @ PACKAGE SIZE 5.0x3.2 mm
Item Specifications
General part number SX0-5200% SX0-5200v*
Frequency range 6.000 MHz to 45.000 MHz
Initial frequnecy tolerance at +25°C +2°C +0.5 ppm max.* +0.5 ppm max.(Veon = +1.5V)*
TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)"
Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
acual size B Stability Output load change +0.2 ppm max. at 10 kQ £10% witrl 10 pF +10%
Aging +1 ppm max. per year at +25C +3C
0.06 gm (wt) Operating ~30°C to +75°C (Standard)
SX0-5200 Operating temperature -40°C to +85°C (W = Option, frequency dependent)
50102 Conditions Supply voltage (Voo) H=+2.8V,J=+3.0V,K=+3.3V,N = +5.0V DC +5%
‘; f Control voltage (Vcon) n.a. ‘ +1.5V £1V
N Absolut Supply voltage -0.6V to +6.0V DC
g solute -
& Max. Ratings Vcontrol voltage (Vcon) na. i ‘ ; 0.6V to Voo +0.6V DC
L ) Storage temperature -40Cto+85C
“ “Z 1.5 mA max. ( 6.000 MHz to 20.000 MHz)
——— Input current 2 mA max. (20.000 MHz to 32.000 MHz)
2.5 mA max. (32.000 MHz to 45.000 MHz)
o Level 0.8 Vp-p min.
utput
CONNECTION (-40T to +85C) Load - 10 kQ /710 pF -
i S0 [ IeTon Waveform Clipped sine wave (DC-coupling)
T B R Frequency Voltage control .
GND
N — Adjustment | (+15V %1V) na +8 ppm min.
" ® Frequency slope n.a. Positive
SOLDERING PATTERN Harmonic Fiistortion -5 dBc max.
1 Start-up time 2 ms max.
- SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
7 p : 1yp
Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance *1 ppm max. (referred to frequency before reflow)
o7 / » +250°C *10°C for 10 seconds
] ' g gardli +170°C +10°C for 1 to 2 minutes (preheating)
g 8.000, 10.000, 12.000, 12.800, 13.000, 14.400, 16.368, 19.200, 19.800,
OUTPUT WAVEFORM S HEETEES ) ) 20,000, 25,5535, 26.000, 40.000
i Optional Operating | Low limit/ Symbol -10C/g | -15C/h | -20°C/i | -25C/j | -30°C/k | -35C/I | -40°C/m
Temperature** High limit / Symbol || +55°C/fi | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/I

Output
Level

*1Y Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
e.g. SXO-5200V-N-W-26MHz

%) Referred to nominal frequency before reflow soldering.

**) At Vcon = +1.5V DC for SXO-5200V

**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

1
GND

(
(
(
(

TEST CIRCUIT
SXO-5200 PACKAGE DATA TAPE SPECIFICATIONS
Test Point L.EO_
o Package SX0-5200 L%, i
Lid Metal X -
fg e - OO TO0—0—©
3 Basg Ceramic g ( Ooomon ol
Sealing Seam i )U}QJ gt U)
CD:DC-Cut capactance Terminal Tungsten (metalized) AN > s Le ]
RL: 10Kohm + 10%
CL : 10pF + 10% including fixture and probe capacitance . . GOId/NICkeI ‘ A ‘ ) ‘ c ‘ D ‘ 3 ‘ ) ‘ L ‘ M ‘ Reel Dia, ‘ QyiReel ‘
SX0-5200V Terminal platmg (surface)/(under) |53 35 120 55 | 80 [ 15 |03 |15 | 180 | 1000pcs |
o 5" RoHS Compliant (Pb-free)

CD : DC-Cut capacitance
RL: 10Kohm £ 10%
CL: 10pF 4 10% including fixure and probe capacitance
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Temperature Compensated Crystal Oscillators

SX0O-7100*" SERIES (+2.8V to +5.0V FIXED MODELS) 7.0x5.0 mm

[TCXO or VC—TCXOJ [1 2.5ppm } [10 to 26 MHz} [7.0)(5.0 mm} [+2.8 to +5V]

STANDARD SMD TCXO

SX0-7100 STANDARD SPECIFICATIONS & CLIPPED SINE WAVEFORM
Item Specifications
General part number SX0-7100% \ SX0-7100v¥
Frequency range 10.000 MHz to 26.000 MHz
Initial frequnecy tolerance at +25°C +2°C +0.5 ppm max.*® +0.5 ppm max. (Veon = +1.5V)"

TCXO or VC-TCXO

TCXO VC-TCXO

Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)™
Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
Actual size - Stability Oquut load change +0.2 ppm max. at 10 kQ +10% wnho 10 p!: +10%
Aging +1 ppm max. per year at +25C £3°C
0.165 gm (wt) Operating -30°C to +75°C (Standard)
SX0-7100 Operat_ing temperature -40°C to +85 C (W = Option, frequency dependent)
2002 Conditions Supply voltage (Voo) H=+2.8V,J=+3.0V,K=+3.3V,N = +5,0V DC £5%
Control voltage (Vcon) n.a. ‘ +1.5V £1V DC
r ) Absollt Supply voltage -0.6V to +6.0V DC
solute -
@ Max. Ratings Vcontrol voltage (Vcon) n.a. _ ‘ ; 0.6V to Voo +0.6V DC
S 2 Storage temperature -40Cto+85C
“ “2 Input current 2 mA max.
o Level 0.8 Vp-p min.
utput
(-40C to +850) Load . 10. kQ // 10 pF
Waveform Clipped sine wave (DC-cut)
T Frequency adjustment .
e o Volt?age e (+L.5V +1V) n.a. *8 ppm min.
2 S Frequency slope na. Positive
: N Harmonic distortion -5 dBc max.
s+ The terminals (A,B,C &D) Not to be connected. start—up time 2 ms max.

* No pattern path underneath the package.

SSB phase noise (26.000 MHz)

-130 dBc / Hz, Typical at 1 kHz offset

SOLDERING PATTERN

Short-term frequency stability

+1 ppb max. (Allan variance Tau = 0.1 sec.)

IR reflow resistance +1 ppm max. (referred to frequency before reflow)
7 ” +250°C £10°C for 10 seconds
N o eandie) +170°C +10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 10.000, 12.800, 13.000, 14.400, 15.360, 19.200, 19.680, 26.000
A7 7 Optional Operating | Low limit/ Symbol || -10°C/g | -15C/h | -20C/i | -25°C/j | -30°C/k | -35C/I | -40C/m
2 Temperature*® High limit / Symbol || +55C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/Il

(*;) Formerly SXO-7100AV(B)
*%) Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
OUTPUT WAVEFORM © e.g. SpXO-7100-K-15.36Mng P e P o P o P 4 y
1 (**) Referred to nominal frequency before reflow soldering.
(**) At Veon = +1.5 V DC for SXO-7100V.
(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.
Output
Level
PACKAGE DATA TAPE SPECIFICATIONS
sio Package e -
i g SX0-7100 L ER 0, 20801 E
TEST CIRCUIT Lid Metal X -
SX0-7100 B rami C_~ -
ase Ceramic TN REAREER o
Sealing Seam i ’U}Q H & LH LH g )
3 . Terminal Tungsten (metalized) L AR
5T E ) . Gold / Nickel [A]e[c o[ F[ 3L ][M]Reba | Qyre |
- Terminal plating (surface) / (under) | 74 | 54 [160] 75 [ 80| 15 [ 03 [ 19 | 180 | 1000pcs |
RoHS Compliant (Pb-free)
CD : DC-Cut capacitance

RL: 10Kohm  10%
CL: 10pF  10% including fixture and probe capacitance

SXO-7100V

Test Point,

Lo
> 3

0.01~0.1 microF
1t

CD : DC-Cut capacitance
RL: 10Kohm £ 10%
CL: 10pF £ 10% including fixture and probe capaciance
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SMI

[TRI-STATE ] [i 25 ppm] [4 to 54 MHz} [2.5)(2.0 mm] [+1.8 to +3.3 V]

STANDARD SMD TCXO

Temperature Compensated Crystal Oscillators

SX0-2520 (+1.8V to +3.3V FIXED MODELS) 2.5%2.0 mm

SX0-2520 STANDARD SPECIFICATIONS :%“#A%BSLSL’J%L%ATBLE OUTPUT CONTROL
@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
General part number SX0-2520%
Frequency range 4.000 MHz to 54.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1 ppm max.
Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)**
Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
Stability Output load change +0.2 ppm max. at 15 pF £10%
Actual size B8 Aging 1 ppm max. per year at +25°C +3°C
0.014 gm (wt.) Operating -30°C to *75°C (Standard)
) temperature -40°C to +85°C (W = Option, frequency dependent)
SX0-2520 853&%2?35 Supply voltage (Voo) D =+1.8V%, F = +25V, H = +2.8V, J = +3.0V, K = +3.3V DC +5%
25101 Stand-by Vi : 80% Vpp min.
control voltage (Pin#1) Vi : 20% Voo max.*
Absolute Supply voltage -0.5V to +4.0V DC
Max. Ratings | Storage temperature -55°C to +100°C
410 10 MHz |10 to 20 MHz |20 to 30 MHz | 30 to 40 MHz | 40 to 54 MHz
- +1.8V# 31 3.7 4.2 4.6 55
E Input current (max. mA) +2.5V 31 37 42 4.6 5.5
s om . omms - +2.8V 34 4.1 4.7 5.2 6.0
] #2 +3.3V 4.0 4.8 55 6.0 7.0
‘TE Stand-by current*’ 10 pA max. (Pin#1 = Vi)----40°C to +85°C
EN e Symmetry 45% to 55% at 1/2 Voo level
I:[§ % 7 owmr Rise and fall times 5 ns max. (10% Voo to 90% Voo level)
: : iyeioes ouput | 0" level VoL : 10% Voo max.
(-40°C to +85°C)
SOLDERING PATTERN "1" level Vor : 90% Voo min.
Load 15 pF max. (CMOS)
- i Disable delay time 200 ns max.
% %E Enable delay time 10 ms max.
a0 L = , Start-up time 10 ms max.

OUTPUT WAVEFORM

VOH TR TF
(1" Level) = =

""""""""" 90% or 80% Voo
R 50% Voo

R e R AR 10% or 20% Voo
(0" Level)

GND

ovbe

Symmetry =t/ T X 100(%)

TEST CIRCUIT
Test Point
Voo A
W
5 Voo Output
= Wi |0 ° Lo
Suprly al__ O#t # T
< Tri-l GND
State,

ED
sw

CL : including fixture and probe capacitance.

SSB phase noise (24.000 MHz)

-145 dBc / Hz, Typical at 10 kHz offset

Reflow condition

+250°C +10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

Standard frequencies (MHz)

12.288, 16.000, 20.000, 24.000, 25.000, 32.000, 40.000, 44.000, 49.152

(*') Final part number to be assigned with package type, input voltage, operating temperature and frequency.

e.g. SX0-2520-F-24MHz

(*) Voo = +1.8 V is available for only allover £5ppm max. of frequency stability.
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA TAPE SPECIFICATIONS
L'!L
tem L $X0-2520 L S, o)
Lid Metal N -
Base Ceramic B ( OEameo ol |
Sealing Seam I )u}ﬂ ooy u)
Terminal Tungsten (metalized) AN > L8| e
q . Gold / Nickel Al B C D] F ]3] L] M] ReDa | QuRee

Terminal platlng (surface) / (under) 27 [225| 80 | 35 | 40 | 11 025 11 180 ;ggggzz

RoHS

Compliant (Pb-free)
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Temperature Compensated Crystal Oscillators (Ri-sTATE | (225 ppm | (41054 Wiz | (32625 mm | (#1810 433 |

SX0O-3225 (+1.8Vto+3.3V FIXED MODELS) 3.2x2.5mm STANDARD SMD TCXO
SX0-3225 STANDARD SPECIFICATIONS :E%%LSJPFL%BLE OUTPUT CONTROL
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications
General part number SX0-3225*
Frequency range 4.000 MHz to 54.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.0 ppm max.
Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)*
Frequency Input voltage change +0.2 ppm max. at Voo 5% DC
Stability Output load change +0.2 ppm max. at 15 pF £10%
Actual size 8 Aging +1 ppm max. per year at +25°C +3°C
0.025 gm (wt.) Operating -30°C to +75°C (Standard)
) temperature -40°C to +85°C (W = Option, frequency dependent)
SX0-3225 855&%'835 Supply voltage (Voo) D =+1.8V¥, F =425V, H=+2.8V, J=+3.0V, K = +3.3V DC +5%
_ 32:02 = Stand-by Vin : 80% Voo min.
= S control voltage(Pin#1) Vi : 20% Voo max.**
. Absolute Supply voltage -0.5V to +4V DC
a Max. Ratings | Storage temperature -55°C to +100°C
O ) 40 10 MHz |10 to 20 MHz| 20 to 30 MHz | 30 to 40 MHz |40 to 54 MHz
p Fa— +1.8V+ 31 37 42 46 55
¥ Input current (max. mA) +2.5V 31 37 4.2 4.6 55
k| +2.8V 34 41 4.7 52 6.0
L +3.3V 40 4.8 55 6.0 7.0
I n—— Stand-by current*® 10 pAmax. (Pinf#1 = Vi) -40°C to +85°C
JE Symmetry 45% to 55% at 1/2 Voo level
j s S Rise and fall imes 5 ns max. (10% Voo to 90% Voo level)
L[ ] opelork Output 0" evel Vou : 10% Voo max.
\_'ﬂg T (0E1E0 "1" level Vo : 90% Voo min.
B Load 15 pF max. (CMOS)
SOLDERING PATTERN Disable delay time 200 ns max.
Enable delay time 10 ms max.
b Start-up time 10 ms max.
,, % SSB phase noise (26.000MHz) -145 dBc / Hz, Typical at 10 kHz offset
1 L7 " +250°C +10°C for 10 seconds
7 I oT:F Reflowicondition +170°C £10°C for 1 to 2 minutes (preheating)
= Standard frequencies (MHz) 10.000, 12.000, 16.000, 20.000, 20.480, 24.000, 32.000, 40.000, 44.000

(*Y) Final part number to be assigned with package type, input voltage, operating temperature and frequency.
e.g. SXO0-3225-K-W-40MHz

OUTPUT WAVEFORM (*%) Voo = +1.8V available for only allover 5 ppm max. of frequency stability.
(*) Internal crystal oscillation to be halted (Pin#1 = Vi)
VOH <TR>{ <TF>
1" Level)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, wome PACKAGE DATA TAPE SPECIFICATIONS
4.00.
———————————————————————————————————— oo tem B SX0-3225 L oy, s
Ay SS.———. V- - 10% or 20% Ve Lid Metal 0! -
(0" Level)
GND ovDC i ( N .
! Basg Ceramic NI T TrsT T .
L T | Sealing Seam i HUJ}QJ goaot U)
Symmetry =/ TX 100(%) Terminal Tungsten (metalized) L > L& | LLF
; ; Gold / Nickel [A]e]c o[ F]a] L [ m]RebDa | Qyreel |
TEST ClRCUlT Terminal platmg (surface) / (under) |34 278035 [40] 10025 14] 178 | 1000pes |
Test Point
RoHS Compliant (Pb-free)

Voo Output
#4 #3

O#1 #

Tri- GND
State

ED
sw

CL : including fixture and probe capacitance.

=]
§5°
©
0.01 ~ 0.1 microF
{h
||
o
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SMI

Temperature Compensated Crystal Oscillators (Trisare | (225 ppm | (41054 Wz | (5032mm | (41810 433V ]
SXO-5032 (+1.8V, +2.5V, +2.8V & +3.3V FIXED MODELS) 5.0x3.2 mm STANDARD SMD TCXO
SX0-5032 STANDARD SPECIFICATIONS SCMOS OUTRUT o
@ PACKAGE SIZE 5.0x3.2 mm
Item Specifications
General part number SX0-5032+
Frequency range 4,000 MHz to 54.000 MHz
z:a%%%g%’zt%rdance +1 ppm max. (1 hour after reflow soldering)
Frequency Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)**
Stability Input voltage change +0.2 ppm max. at Voo 5% DC
Actual size . Output load change +0.2 ppm max. at 15 pF £10%
0.052 gm (wt) Aging +1 ppm max. per year at +25°C £3°C
Operating -30°C to +75°C (Standard)
SX0-5032 . temperature -40°C to +85°C (W = Option, frequency dependent)
85%%'(’)‘[?5 Supply voltage (Voo) D=+1.8V%, F = +25V, H = +2.8V, K = +3.3V DC +5%
Stand-by Vi 1 80% Voo min.
control voltage(Pin#1) Vi : 20% Voo max.**
Absolute Supply voltage -0.5V to +4V DC
Max. Ratings | Storage temperature -55°C to +100°C
410 10 MHz |10 to 20 MHz | 20 to 30 MHz| 30 to 40 MHz | 40 to 54 MHz
g +1.8V¥ 3.1 37 42 46 55
- Input current (max. mA) +2.5V 31 37 42 46 55
+2.8V 34 41 47 52 6.0
+3.3V 4.0 48 55 6.0 7.0
P GG Stand-by current*® 10 A max. (Pin#1 = Vi)
4‘ Symmetry 40% to 60% at 50% Voo level
— Rise and fall times 5ns max. (10% Voo to 90% Voo level)
&%t%”tg vascy | 0" level VoL : 10% Voo max.
SOLDERING PATTERN "1" level Vor : 90% Voo min.
a2 Load 15 pF max. (CMOS)
B Disable delay time 200 ns max.
= 00E Enable delay time 10 ms max.
3 7 O14F Start-up time 10 ms max.
SSB phase noise ~145 dBc / Hz, Typical at 10 kHz offset
- +250°C £10°C for 10 seconds
o OTlRJTPUT VXAVEFORM i Garie +170°C +10°C for 1 to 2 minutes (preheating)
(1 Loy —=—= = Standard frequencies (MHz) 24.000, 25.000, 26.000, 27.000, 32.000, 40.000, 44.000, 50.000, 52.000
""""""""" 90% or 80% Voo (*') Final part number to be assigned with package type, input voltage, operating temperature and frequency.

e.g. SXO-5032-H-S-32MHz

S 50% Voo (*) Voo = +1.8V is available for only allover 5 ppm max. of frequency stability.
/P ARy 4 SRR VRS—— | 10% or 20% Voo (*°) Internal crystal oscillation to be halted (Pin#1 = Vi)
(0" Level)
o ! oree PACKAGE DATA TAPE SPECIFICATIONS
4.0£0.
L. T Package _ 1 =
Symmetry =t/ T X 100(%) ltem oLl s 615\‘@1 200 %‘
Lid Metal 4 —
i C = -
TEST CIRCUIT - Base. Ceramic .y ﬁ(\ B
o Sealing Seam 1 HLH)Q o Jugagpud) U)
A Terminal Tungsten (metalized) L ~ 2] Le]
f : Gold / Nickel [A]lB]c]o ] FJa] L] m]reba | QyRel |
.E Veo Output Terminal platlng (surface)/(under) |53 35 120 55 | 80 [ 15 |03 | 15| 180 | 1000pcs |
oG E ) " - _
@:ﬂ (\/) T . La RoHS Compliant (Pb-free)
NEE:
ate e
sw

CL : including fixture and probe capacitance.
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Temperature Compensated Crystal Oscillators (resTaTE (225 0pm | (4to 54 MHz | 706.0mm | [+1.810433v |

SXO-7050 (+1.8V, +2.5V, +2.8V & +3.3V FIXED MODELS) 7.0x5.0 mm STANDARD SMD TCXO
SX0-7050 STANDARD SPECIFICATIONS Q CMos QuTPUT o
@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number SX0-7050%
Frequency range 4.000 MHz to 54.000 MHz
Frequency torelance :
at +25:C £2°C +1.5 ppm max. (1 hour after reflow soldering)
Frequency Temperature range +2.5 ppm max. over -30°C to +75°C (referred to +25°C)*’
Stability Input voltage change +0.2 ppm max. at Voo £5% DC
Actual size - Output load change +0.2 ppm max. at 15 pF £10%
0.157 gm (wt.) Aging +1 ppm max. per year at +25°C £3°C
Operating -30°C to +75°C (Standard)
SX0-7050 Operat temperature -40°C to +85°C (W = Option, frequency dependent)
— Cgﬁ{ﬁg‘ﬁs Supply voltage (Voo) D= +L8V¥, F = +2.5V, H = +2.8V, K = +3.3V DC #5%
7 SN Stand-by Vik 2 80% Voo min. )
control voltage(Pin#1) ViL: 20% Voo max.*
g Absolute Supply voltage -0.5V to +4V DC
© ) Max. Ratings | Storage temperature -55°C to +100°C
# w 410 10 MHz |10 to 20 MHz | 20 to 30 MHz| 30 to 40 MHz| 40 to 54 MHz
+1.8V¥ 3.1 3.7 4.2 4.6 55
Input current (max. mA) +2.5V 3.1 3.7 4.2 4.6 55
+2.8V 34 4.1 4.7 5.2 6.0
+3.3V 4.0 48 55 6.0 7.0
Stand-by current*® 10 pA max. (Pin#1 = Vi)
Lo Symmetry 45% to 55% at 50% Voo level
I N R N 50 o Rise and fall times 5 ns max. (10% Voo to 90% Voo level)
Z: high impedance utput A .
(40°C 0 485°C) 0" level VoL : 10% Voo mgx.
"1" level Von : 90% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 200 ns max.
Enable delay time 10 ms max.
Start-up time 10 ms max.
SSB phase noise -145 dBc / Hz, Typical at 10 kHz offset
- +250°C +10°C for 10 seconds
Reflow condition +175°C £10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 16.000, 19.200, 20.000, 22.000, 24.000, 25.000, 32.000, 40.000, 44.000
OUTPUT WAVEFORM (*') Final part number to be assigned with package type, input voltage, operating temperature and frequency.
Vo R - , 0. SX0-7050-K-S-44MHz N
(1" Lovel) = s} (*%) Voo = +1.8V available for only allover 5 ppm max. of frequency stability.
(*%) Internal crystal oscillation to be halted (Pin#1 = Vi)
—————————————————————————————————————————— 90% or 80% Ver
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, v PACKAGE DATA TAPE SPECIFICATIONS
P I | W— e tem LT SX0-7050 Lo,
GND _;» ovDC le Metal o'\ln -
- S .
r Symmetr =l/:X10(!(“/) i Base Ceramlc (* [[_ﬂ m Tﬂ] ﬁ ﬁ ©
e : Sealing Seam ] )H}éﬂ s jd ) U)
TEST CIRCUIT Terminal Tungsten (metalized) e VAR
Test Point . . Gold / Nickel [A]8]c o[ F]a] L] m] RebDa | Qureel |
w & Terminal plating (surface) / (under) [ 74 5416075 80 [20 [03|19] 180 [ 100005 |
RoHS Compliant (Pb-free)

Voo Output
3

O#1 #

Tri- GND
State

ED
sw

CL : including fixture and probe capacitance.

=]
§5°
©
0.01 ~ 0.1 microF
{h
E
P
||
L
o
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SMI

Temperature Compensated Crystal Oscillators [TCXOorVC-TCXOJ[TRI-STATEJ [10.5(0!2A0ppmJ [13t052MHzJ [5.0x3.2 mm} [+1.8:o+3.3v}

STANDARD SMD TCXO

SX0-4053CS SERIES (+1.8V to +3.3V FIXED MODELS) 5.0x3.2mm

- @ CLIPPED SINE WAVEFORM
SX0-4053CS STANDARD SPECIFICATIONS @ PACKAGE SIZE 5.0¢3.2 mm
Item Specifications
General part number SX0-4053CS* | SX0-4053CSV* | SXO-4053CSED*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.**
TCXO or VC-TCXO TCXO | ve-texo | TCXO
DD/Kjj:  *2 ppm max. : over -30°C to +75°C (referred to +25°C):
CCI/KIl - £1.5 ppm max. : over -30°C to +85°C (referred to +25°C)°
U SIS BBIKI: 1 ppm max. : over -30°C to +85°C (referred to +25°C)”
Actual size [0 Frequency AAJKII: £0.5 ppm max. : over -30°C to +85°C (referred to +25°C)*
0,043 gm (wt) Stability Input voltage change +0.2 ppm max. at Voo +5% DC
Output load change + 0.2 ppm max. at 10 kQ £10% with 10 pF £10%
SX0-4053CS Aging + 1 ppm max. per year at +25°C £3°C
S ' -30°C to +75°C (S1 = Standard 1)
# #3
Operating -30°C to +85°C (S2 = Standard 2)
g P -40°C to +85°C (W = Option, frequency dependent)
o ’ Operating Supply voltage (Voo) D =+18V,F=+25V, H = +2.8V, J = +3.0V, K = +3.3V DC *5%
P 7 Conditions ' 0.9V £0.8V (Voo = +1.8V)
Control voltage (Pin#1) na. 1/2Vor +1V (Voo = +2.5 fo +3.3V) na.
Stand-by control na na Vii 2 80% Voo min.
ORRECTON voltage (Pin#1) - - Vi : 20% Voo max.
P it ii‘ Absolut Supply voltage -0.5V to +4V DC
T Wwto | vemo | 7 o solute . -
o T o T Max. Ratings Vcontrol voltage (Pin#1) n.a. ‘ 0.6V tc: Voo +O.6;V DC ‘ na.
: T ‘ Storage temperature -40Cto+85C
1.5 mA max. (13.000 MHz to 30.000 MHz)
SOLDERING PATTERN Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
13 2 mA max. (40.000 MHz to 52.000 MHz)
Stand-by current (Pin#1 = Vi) na. \ na. \ 10pA max.
. Level 0.8 Vp-p min.
utput
C 401% tos85°c) | Load _ 10KQ//10pF
Waveform Clipped sine wave (DC-cut)
8 ppm to £13 ppm
Frequency (Voo = +1.8V)
- Adjustment Voltage control n.a. £9 ppm to £15 ppm n.a.
e (Voo = +2.5V to +3.3V)
"anp Frequency slope n.a. positive n.a.
TEST CIRCUIT E'Sage:‘?l'ay time 2-:- :.:. i(())O ns max.
SXO-4053CS nable delay time a. ) ms max.
Start-up time 10 ms max.
SSB phase noise (26.000 MHz) -133 dBc / Hz, Typical at 1 kHz offset
A Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
3 " +250°C +10°C for 10 seconds
Refiow condition +170°C +£10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
Both DC-Cut capacitor and by-pass capacitor are built in the oscillator. ..
cL mp::wo% \SCL\:J\:Q ﬂxlurZaSZPmbe capacitance Optional Operating Low limit Symb0| -10C/ 9 -15C/h ~20°C/i _250(:” ~30C/k -35C/I ~40C/m
SXO-4053CSV Temperature** High limit / Symbol +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/Il

(*') Final part number to be assigned with package type, TCXO or VC-TCXO, frequency stability, input voltage,

operating temperature and frequency.

e.g. SXO-4053CSED-BB/kII-K-S2-26MHz
(**) Referred to nominal frequency before reflow soldering.
(*j) At Vcon = 1/2 Voo DC for SXO-4053CSV.
*

(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

PACKAGE DATA TAPE SPECIFICATIONS
Both DC-Cut capacitor and b}ypass !:aiamlgr are built in the oscillator. L‘E‘L
L 00F £ 0% hgition s e capaciance o Rackage SX0-4053CS L ey, Joson 5
. e S
SX0-4053CSEV Cover Epoxy Resin ﬁ A —
BaseT Glass Epoxy i iy ﬁ(\ o
Sealing Seam (Built-in crystal) i ’U}QJ S pbajacjus ) )
R Terminal Copper (metalized) _Alw ~ el L]
f ; Gold / Nickel eel Dia. IReel
Termlnal platlng } :4 } 355 } 1;:0 } 5?5 } ;0 } 1J5 } 0L3 } INI) } : IEOD } i?;;pcs }

Both DC-Cut capacitor and by-pass capacitor are built in the osdillator.
RL: 10Kohm + 10%
CL: 10pF + 10% including fixture and probe capacitance

(surface) / (under)

RoHS Compliant (Pb-free)
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Temperature Compensated Crystal Oscillators (Texoorve-Texo | TRI-STATE | £0.5t0£20 ppm | (1310 52z | 50002mm | +1810433V |

STANDARD SMD TCXO

SX0-4053CM SERIES (+1.8V to+3.3 V FIXED MODELS) 5.0x3.2mm

SX0-4053CM STANDARD SPECIFICATIONS @ FACKAGE S7E:50:32 mm
Item Specifications
General part number SX0-4053CM* | SX0-4053CMV* | SXO-4053CMED*
Frequency range 13.000 MHz to 52.000 MHz
Initial frequnecy tolerance at +25°C +2°C + 1.5 ppm max. ¥+
TCXO or VC-TCXO TCXO | VC-TCXO | TCXO
DD/Kjj: %2 ppm max. : over -30°C to +75°C (referred to +25°C):3
TR T CC/KII : £1.5 ppm max. : over —30:C to +85:C (referred to + 25:C)’z
BB/KII:  £1 ppm max. : over -30°C to +85C (referred to +25 C)
. Frequency AAKIl: +0.5 ppm max. : over -30°C to +85°C (referred to +25°C)”
Actual size - 21 Input voltage change 0.2 ppm max. at Voo 5% DC
0.043 gm (wt.) Output load change *0.2 ppm max. at 15 pF £10%
Aging +1 ppm max. per year at +25°C £3°C
SX0-4053CM ~30°C t0 +75°C (S1 = Standard 1)
50402 Operating temperature -30°C to +85°C (S2 = Standard 2)
= = -40°C to +85°C (W = Option, frequency dependent)
3 Opere'lt'ing Supply voltage (Voo) D=+1.8V, F=+25V,H=+2.8V,J=+3.0V,K=+3.3V 5% DC
O ’ Conditons Control voltage (Pin#1) na. 102 vg'nglﬁ/o('\sl\nlnozlipzfst/lig\?a.3V) na.
B 2 Stand-by na na Vi 1 80% Voo min.
control voltage (Pin#1) B - Vi : 20% Voo max.
Supply voltage -0.5Vto +4V DC
Absolute
gy - \m@?ffxgo — Max. Ratings Vcontrol voltage (Vcon) na. \ -0.6V t(z Voo +0.GDV DC \ n.a.
Sowea | St 5o i Storage temperature -40Cto+85C
- 4 mA max. (13.000 MHz to 30.000 MHz)
o Input current 5 mA max. (30.000 MHz to 40.000 MHz)
Z:highimpedance 6 mA max. (40.000 MHz to 52.000 MHz)
Stand-by current na. na. 10 yA max.
SOLDERING PATTERN Symmetry 45% to 55% at 1/2 Voo level
Output Rise and fall times 10 ns max. (10% Voo to 90% Voo level)
7 (40C tosa5'c) |0 vl Vou: 10% Voo max.
"1" level Vor : 90% Voo min.
S Load 15 pF max. (CMOS)
na. +8 ppm to 13 ppm na.
OUTPUT WAVEFORM Fresensy | votage control (o = 4181
Adjustment na +9 ppm to =15 ppm na
P . o (Voo = +2.5V to +3.3V) -
[_\/r:z:'““"” Frequency slope na. Positive n.a.
o \_/ — Disable delay time na. na. 200 ns max.
R ovee Enable delay time na. na. 10 ms max..
A —— Start-up time 10 ms max.
SSB phase noise (26.000 MHz) -133 dBc / Hz, Typical at 1 kHz offset
TEST CIRCUIT Short-term frequency stability *1 ppb max. (Allan variance Tau = 0.1 sec.)
. +240°C +10°C for 10 seconds
SXO-4053CM feleion +170°C £10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
Optional Operating | koW Iimit/Symbol |["-10'c/g | -15C/n | -20C/i | -25¢C/j | -30°C/k | -35C/I | -40C/m
Temperature** High limit / Symbol +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85°C/Il
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By-pass capacitor i built n the oscllator.
CI - including fixhire and nrohe ranacitance.

SX0-4053CMV

By-pass capacitor s built n the oscilator.
CL including fixture and probe capacitance.

SXO-4053CMED

Test Point
0

By-pass capacilor is buitin the oscilator.
CL including fixture and probe capacitance.

(*') Final part number to be assigned with package type, TCXO or VC-TCXO, frequency stability, input voltage,
operating temperature and frequency.
e.g. SXO-4053CMED-BB/klI-K-S2-26MHz
(**) Referred to nominal frequency before reflow soldering.
(**) At Vcon = 1/2 Voo DC for SXO-4053CMV.
(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

PACKAGE DATA

Package

o SX0-4053CM
Cover Epoxy Resin
Base Glass epoxy
Sealing Seam (Built-in crystal)
Terminal Copper (metalized)

Terminal plating

Gold / Nickel
(surface) / (under)

RoHS

Compliant (Pb-free)

TAPE SPECIFICATIONS

4.00.

L s o, 20201 g
s -
X )B}@ﬁ@@@uj) ’
L K |2 |

[A]l8Jc]o[FJa]L]M] Relba | Qyreel |

|54 [ 35 [120] 55 [ 80 ] 15[ 03|19 ] 180

1000pcs_|




SMI

Temperature Compensated Crystal Oscillators (Texoorve-Texo | (20510 £ 20ppm | (1010 40 bz | (7050 mm | (41810 433V |
SX0O-4075CS SERIES (+1.8Vto+3.3V FIXED MODELS) 7.0x5.0 mm STANDARD SMD TCXO
SX0-4075CS STANDARD SPECIFICATIONS :S,k'g’{fg;‘g‘;ﬂé&%ﬁﬂﬁm
Item Specifications
General part number SX0-4075CS* \ SX0-4075CSV+
Frequency range 10.000 MHz to 40.000 MHz
Initial frequnecy tolerance 2%
o +250qu 2°Cy +1.5 ppm max.*’ +1.5 ppm max.”*
TCXO or VC-TCXO TCXO VC-TCXO
DD/kjj: %2 ppm max. over -30°C to +75°C (referred to +25°C)’z
CCIKIl - £1.5 ppm max. over -30°C to +85°C (referred to +25°C)’
Actual size - Temperature range BB/KII:  £1 ppm max. over -30°C to +85°C (referred to +25°C)°
Frequency AAKII: £0.5 ppm max. over -30°C to +85°C (referred to +25°C)*
0.13 gm (wt.) Stability
Input voltage change 0.2 ppm max. at Voo £5% DC
SX0-4075CS Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
L Aging +1 ppm max. per year at +25°C £3°C
' -30°C to +75°C (S1 = Standard 1)
. Operating -30°C to +85°C (S2 = Standard 2)
z Operating P -40°C to +85°C (W = Option, frequency dependent)
Conditions Supply voltage (Voo) D=+18V,F=+25V,H=+2.8V,J=+3.0V, K=+3.3V DC £5%
2 B . 0.9V + 0.8V (Voo = +1.8V)
_ . Control voltage (Pin#1) n.a. 12 Voo +1V (Voo = +2.5V 10 +3.3V)
= Supply voltage -0.6V to +4.6V DC
F%‘L‘T‘% Qgsflggi ngs Vcontrol voltage (Vcon) na. \ -0.6V to Voo +0.6V DC
) ] —comEGTT— Storage temperature -40°C to +85°C
PIN TCX0 VC-TCXO
o SX0-4075CS | SXO-4075CSV 1.5 mA max. (10000 MHz to 30.000 MHZ)
1' Mow6S | Voms g L 1.7 mA max. (30.000 MHz to 40.000 MHz)
T L] \ o — Level 0.8 Vp-p min.
H—a Output Load 10kQ // 10 pF
(-40°C to +85°C) - - p
SOLDERING PATTERN Waveform Clipped sine wave (DC-cut)
7 +8 ppm to 13 ppm
7
Frequency | qage control na (Voo = +1.8V)
B Adjustment g a +9 ppm to £15 ppm
(Voo = +2.5V to +3.3V)
- Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
OUTPUT WAVEFORM Start-up time 10 ms max.
! SSB phase noise (26.000 MHz) -133 dBc / Hz, Typical at 1 kHz offset
Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
iy IR reflow resistance *1 ppm max. (referred to frequency before reflow)
» +240°C +10°C for 10 seconds
i) Az ge gL +170°C +10°C for 1 to 2 minutes (preheating)
q 10.000, 13.000, 16.367667, 16.369, 16.800, 19.200, 20.000, 23.104
TEST CIRCUIT Standard frequencies (MHz) 24,5536, 25.000, 26.000, 38.400
SX0-4075CS Optional Operating | LoW limit/Symbol || -10c/g | -15c/h [ -20C/i | -25C/j | -30C/k | -35C/I | -40C/m
Temperature** High limit / Symbol || +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85C/Il

(*') Final part number to be assigned with package type, TCXO or VC-TCXO, frequency stability, input voltage,
wg ool operating temperature and frequency.

T e.g. SXO-4075CSV-CC/kll-K-S2-19.2MHz

(**) Referred to nominal frequency before reflow soldering.

(**) At Vcon = 1/2 Voo DC for SXO-4075CSV.

(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.

Both DC-Cut capacitor and by-pass capacitor are builtin the oscilltor.

L 05F 2 10% g e and probocapactance PACKAGE DATA TAPE SPECIFICATIONS
SX0-4075CSV 40801
- o Package SX0-4075CS L B, %
Cover Epoxy Resin ; — —
iR Base Glass Epoxy ~Somamanc -
Sealing Seam (Built-in crystal) i )U}QJ Sdjud JRdjud)be )
Terminal Copper (metalized) ] > L8| LF
Both D Cut capaciorand by-pass capacior ar it n e sl . . Gold / Nickel [A[B8]c o] FJa] ] m] reba | QyReel |

LR 5 e st s Vel el (surface) / (under) [ e aso] 7s [ [15 (o2 19| w0 | sops |

RoHS Compliant (Pb-free)
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Temperature Compensated Crystal Oscillators [Tex00rve- 1010 | (20510220 pom | (101040 e | (70550 mm | (41810 433V

SX0-4075CM SERIES (+1.8Vto+3.3V FIXED MODELS) 7.0x5.0 mm STANDARD SMD TCXO
SX0-4075CM STANDARD SPECIFICATIONS . O T 5.0 mm
Item Specifications
General part number SX0-4075CM* \ SX0-4075CMV*
Frequency range 10.000 MHz to 40.000 MHz
Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.* +1.5 ppm max. (Veox = 1/2 Vo) **
TCXO or VC-TCXO TCXO VC-TCXO
DD/kjj: %2 ppm max. over -30°C to +75°C (referred to +25°C)°
CC/Kl : £1.5 ppm max. over -30°C to +85°C (referred to +25°C)*
Temperature range BB/KII : %1 ppm max. over -30°C to +85°C (referred to +25°C)*
Actual size - Frequency AAJKII: 0.5 ppm max. over -30°C to +85°C (referred to +25°C)*
0.13gm (1) Stability Input voltage change +0.2 ppm max. at Voo £5% DC
Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
SX0-4075CM Aging +1 ppm max. per year at +25°C +3°C
L - -30°C to +75°C (S1 = Standard 1)
: : gﬁ’g}g‘tﬂre -30°C to +85°C (S2 = Standard 2)
. Operating P -40°C to +85°C (W = Option, frequency dependent)
g Conditions Supply voltage (Voo) D=+1.8V,F=+25V,H=+2.8V,J=+3.0V, K=+3.3V DC 5%
. 0.9V +0.8V (Voo = +1.8V)
# ¥ Control volt Pin#l n.a.
: : ontrol voltage (Pini1) 112 Voo £1V (Voo = +2.5V 10 +3.3V)
- Supply voltage -0.6V to +4.6V DC
. Absolute Vcontrol voltage (Vcon) n.a ‘ -0.6V to Voo +0.6V DC
e, s s Max. Ratings = - — :
S — Storage temperature -40°C to +85°C
[ ] e | 4 mA max. (10.000 MHz to 30.000 MHz)
™ sl SN 6 mA max. (30.000 MHz to 40.000 MHz)
B [T [ NCorGND | Veontral - . -
2 S Symmetry 40% to 50% at 1/2 Voo level
o 3 OuUTPUT
HIL:' o EJ : = Rise and fall times 10 ns max. (10% Voo to 90% Voo level)
Ot sy |0 level Vo : 10% Voo max.
SOLDERING PATTERN "1" level Vor : 90% Voo min.
V V7 Load 15 pF max. (CMOS
| F max. (CMOS) ___
e *8 (p\?m to Elgvgpm
. i Frequency o = +1.
. Adjustment Voltage control n.a. £9 ppm to £15 ppm
] N (Voo = +2.5V t0 +3.3V)
Frequency Slope n.a. Positive
OUTPUT WAVEFORM Disable delay time na. 200 ns max.
B L — Enable delay time n.a. 10 ms max.
_ /. Start-up time 10 ms max.
Bow SSB phase noise (26.000 MHz) -133 dBc / Hz, Typical at 1 kHz offset
[ 7 | Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
ST . +240°C £10°C for 10 seconds
TEST CIRCUIT Refiow condiion +170°C £10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 10.000, 13.000, 16.367667, 16.368, 16.369, 16.800, 19.200, 20.000,
SX0-4075CM a 23.104, 24.5536, 25.000, 26.000, 38.400
Optional Operating | Low limit/ Symbol || -10C/g | -15C/h | -20°C/i | -25°C/j | -30°C/k | -35C/l | -40°C/m
Temperature*“ High limit / Symbol || +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85C/Il

(*') Final part number to be assigned with package type, TCXO or VC-TCXO, frequency stability, input voltage,
operating temperature and frequency.
e.g. SXO-4075CMV-CC/kll-K-S2-19.2MHz

(*3) Referred to nominal frequency before reflow soldering.

(**) At Vcon = 1/2 Voo DC for SX0-4075CMV.

(**) Select "low limit" and "high limit" for new operating temperature combination from the lists,

By-pass capacitor i built n the oscllator.
ol i he itance

SX0-4075CMV PACKAGE DATA TAPE SPECIFICATIONS
Test Point
o 4.00.
K H -
o Package SX0-4075CM L sy, 2 g
o A Cover Epoxy Resin 2 -
Vieon[o#1 #2leno T ( LO—O070-0-C
i Basg Glas§ Epoxy SN AamAaman al
Sealing Seam (Built-in crystal) i )U}Q SSpedjRijud)e) )
& Lbetig re s v cpcionce Terminal Copper (metalized) o el L]
. " Gold / Nickel el Dia e
Terminal platlng (surface) / (under) } 7‘_\4 } :4 }120} 7D5 } sFu } 1?5 } 0%3 } 39 } Rlzzg } m{pcs‘ }
RoHS Compliant (Pb-free)
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SMI

Temperature Compensated Crystal Oscillators [ Texoorve-1exo | (01or2028pom | (1010 40z | (506328 70650mm | (12710 485V |

SX0-9000 SERIES (+2.7V to +5.0V FIXED MODELS) 30%32mm STANDARD SMD TCXO
SX0-9000C STANDARD SPECIFICATIONS @ CMOS or CLIPPED SINE WAVEFORM
@ PACKAGE SIZE 5.0x3.2 mm or 7.0x5.0 mm
Item Specifications
SX0-9000C-CS* | SXO-9000C-CSV*'| SX0-9000C-CM* | SXO-9000C-CMV**
General part number SX0-9000D-CS | SXO-9000D-CSV | SXO-9000D-CM | SXO-9000D-CMV
SX0-9000E-CS SX0-9000E-CSV SX0-9000E-CM SX0-9000E-CMV
Frequency range 10.000 MHz to 40,000 MHz
- Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max. (after 2 times of reflow soldering)
Actual size Output waveform Clipped Sine OUTPUT CMOS OUTPUT
0.125 gm (wt.) TCXO or VC-TCXO TCXO | vc-texo TCXO | vc-texo
KK2 : #0.1 ppm max. over -10°C to +70°C (referred to +25°C)”
SX0-9000D - Temperature range QQ2 : +0.28 ppm max. over -40°C to +85°C (referred to +25°C)*
Sizgillji‘te; & Input voltage change +0.2 ppm max. at Voo 5% DC
Output load change +0.1 ppm max. at load £10%
Aging (Stratum 3) +4.6 ppm max. at +40°C for 20 years including overall freq. stability
Operating temperature ) 1°:C © +70:C (S1 = Standard 1)
Operating -40°Cto +85C (S2 = Standard 2)
Conditions Supply voltage (Voo) +2.7V t0 +5.5V DC +5%
Actual s - Control voltage (Vcon) na. | +165V*+165V | na. | +1.65V 165V
ctual size
Supply voltage -0.6Vto +6.0V DC
0.125 gm (wt.) Absolute Ty na -0.6V to Voo +0.6V na -0.6V to Voo +0.6V
Max. Ratings o DC o DC
SXO-9000E Storage temperature -40°Cto+85°C
Input current 3 mA max. 5 mA max.
Symmetry na. 45% to 55% at 1/2 Voo level
Rise and fall imes na. 5 ns max. (10% to 90% Voo level)
?_u;%lfé to+g5) | Lo 0.8 Vp-p min. VoL = 10% Voo max. Vor = 90% Voo min.
Load 10kQ /10 pF 15 pF max.
Waveform Clipped sine wave*® CMOS
Actual size - Sgiggznggn?gf (s:;;vsb +1/2 Vi) na. *5 ppm to £20 ppm na. *5 ppm to £15 ppm
0.07 gm (wt) Holdover +5 ppb / day, £20 ppb / 168 hours (7 days)
Frequency slope n.a. Positive n.a. Positive
SX0-9000C $X0-9000D Harmonic distortion -5 dBc max. ‘
(4-pads) (1 0-pads) Start-up time 3.5 ms max.
Lo g g SSB phase noise (20.000 MHz) -140 dBc / Hz, Typical at 1 kHz offset
0 0D 01 @ o oo Veon input impedance na. 100kQmin. | na. | 100 kQ min.
Mamng g Short-term frequency stability +1 ppb max. (Allan variance Tau = 0.1 sec.)
IR reflow resistance +1 ppm max. (referred to frequency before reflow)
” +250°C £10°C for 10 seconds
L Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
Standard frequencies (MHz) 10.000, 12.800, 19.200, 19.440, 20.000, 20.480, 24.576, 26.000, 30.720
Optional Operating Low limit / Symbol -10C/g | -15C/h | -20C/i | -25°C/j | -30°C/k | -35°C/I | -40°C/m
Temperature** High limit / Symbol || +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/ji | +80°C/kk | +85°C /I

(*' Final part number to be assigned with package type, TCXO or VC-TCXO, frequency stability, input voltage and frequency.
e.g. SXO0-9000CMV-QQ2-3.3V-26MHz
(* ) Veon = 1/2Voo DC for SXO-9000C/D/E-CSV & CMV
(**) DC-cut for SX0-9000C & SX0-9000D. DC coupllng for SXO-9000E.
) Select "low limit" and "high limit" for new operating temperature combination from the lists.

w 508 n
PACKAGE DATA TAPE SPECIFICATIONS
SXO 9000E PIN CONNECTION
- SX0-9000C 7 4020,
CONNECTION Package p=]
( 1 0 .pad s) PIN | Toxo VC-TCXO Item g SX0-9000 Lo 20401, 3
T | NCorGND Veon - ekt 5
50502 2 GND GND Lid Metal
) ) P ¥ 3 OUTPUT OUTPUT N \\K\ O €
4 [ woc +VDC Base Ceramic ( .
. $10-20000 Sealing Seam I NRlFARERE ﬁg\ ©
] | e | | [ e : . ] A 7 v
P T T oo | Moo Terminal Tungsten (metalized)
2 | NCorGND | NCorGND :
; ; Gold / Nickel M > B F
3 NC or GND NC or GND = == [
BT R el (surface) ] under) $X0-9000C & SX0-9000D
6 NC or GND NC or GND H
T T NCorcup | NCoranD RoHS Compliant (Pb-free) AlB |l c|o|[F] 3] L[ m]RelbDa | QyRel
8 ED ED
9 +DC +vDC 82 |58 |160| 75 | 80 | 16 | 03 |216| 254 (13%‘)‘)‘125)
10 | NCorGND Veon
some OUTPUT WAVEFORM SX0-9000F
PN ™ 7oxo VC-TCXO Clipped Sine Output CMOS Output AlBe[c[ o] F[a ][ m]ReDa | QyRrel
1 | NCorGND Veon
i Yo TR " 1000pcs
2 | NCorGND | NCorGND mwew—,:% 59 | 37 | 120 55 | 80 | 16 | 03 [200| 254 (10008
3 ED EID [~ o0 or0% o
4 GND GND
5 NC or GND NC or GND Output / o S0V
6 OUTPUT OUTPUT Level o - 10% or 20% Veo
2 2l | e — woc
8 | NCorGND | NCorGND T
9 +VDC +VDC I — 1 T
10 | NCorGND NC or GND - 0000w

Symmetry =t/ TX 100(%)
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Oven Controlled Crystal Oscillators

SX0-8000K SERIES (+3.3V FIXED MODELS) 14.3x9.4 mm

[OCXO J [t 0.01to +0.05 ppm} [510 40 MHZJ [143)(9.4 mm J

STANDARD SMD OCXO

SXO-8000K

Actual size -

1.27 gm (wt.)

SXO-8000K

14.3+0.3

6.540.2

Connection
Output
NC*

[3] o 6 Voo
(*) #2&#5 Pulled up internally and connected to #6 / +V DC.
Connect #2, #5 & #6 to outer NC's

SOLDERING PATTERN

Pin[ Connection [Pin

OUTPUT WAVEFORM

VOH TF
[

R
(1" Level) =

""""""""" 90% or 80% Voo

=== 50% Voo

rrrrrrrrrrrrrrrr 10% or 20% Voo

VoL
(0" Level)
GND

ovbe

Symmetry =t/ T X 100(%)
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STANDARD SPECIFICATIONS QCMOSOUTRUT o
Item Specifications
General part number SX0-8000K**
Frequency range 5.000 MHz to 40.000 MHz
+0.5 ppm max.

Initial frequency tolerance at +25°C +2°C

(Voo = +3.3V, Vcon = +1.65V, CL = 15 pF & 1 hour after warm-up time)

AA2 /iii : £10 ppb max. over -20°C to +70°C (referred to +25°C)

BB2 /iii : £20 ppb max. over -20°C to +70°C (referred to +25°C)

Frequenc CC2/iii : +30 ppb max. over -20°C to +70°C (referred to +25°C)
Stagility y Temperature range EE2 /iii : £50 ppb max. over -20°C to +70°C (referred to +25C)
BB2 / mll : £20 ppb max. over -40°C to +85°C (referred to +25C)

CC2/mll : £30 ppb max. over -40°C to +85°C (referred to +25°C)

EE2 / mll : 50 ppb max. over -40°C to +85°C (referred to +25°C)

Input voltage change

*+10 ppb max. at Voo = +3.3V £5% DC

Output load change

+10 ppb max. at CL = 15 pF £10%

Aging (after 30 days) at +25°C +2°C

+5 ppb max. per day
+500 ppb max. per year

. -20°C to +70°C (Standard)

Operating Operating temperature -40°C to +85°C (W = Option)
Conditions Supply voltage (Voo) +3.3V DC +5%

Control voltage (Vcon) +1,65V DC +1.65V
Absolit Supply voltage -0.6V to +4.0V DC

solute -

Max. Ratings Control voltage 0.6V t(z Voo +0.6;V DC

Storage temperature -55Cto+85C

600 mA (during warm-up)

WL it 200 mA (steady state at +25°C)

Symmetry 45% to 55% at 1/2 Voo level

Rise and fall times 4 ns max. (10% Voo to 90% Voo level)
Output ey .
(40°C {0 +85°C) 0" Level VoL : 10% Voo max.

"1" Level Vor : 90% Voo min.

Load 15 pF max. (CMOS)
Frequency Voltage control .
Adiustment | (+0.2V to +2.8V) %5 ppm min.
Frequency slope Positive
Linearity 5% max.
SSB phase noise 10 Hz 100 Hz 1kHz 10 kHz
(at 19.200 MHz & +25°C) -94 dBc / Hz, Typical | =124 dBc/ Hz, Typical | -145 dBc / Hz, Typical | -155 dBc / Hz, Typical
Warm-up time 5 minutes to 20 ppb of final frequency at +25°C

Vcon input impedance

1 MQ max.

Short-term frequency stability

+1 ppb max. (Allan variance Tau = 0.1 sec.)

Reflow condition

+250°C £10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)

Standard frequencies (MHz)

10.000, 12.800, 13.000, 16.384, 19.200, 20.000, 25.000, 26.000, 30.720,

38.400, 38.880, 40.000

(*Y) Final part number to be assigned with package type, frequency stability and frequency.

e.g. SX0-8000K-CC2/iii-13.000MHz

PACKAGE DATA

Package

e SX0-8000K
Lid Metal
Base PCB
Sealing Reflow soldering (4 corners)
Terminal Tungsten (metalized)
Terminal plating (su?fgtjeg '/\lzﬁl:ﬂer)

RoHS Compliant (Pb-free)

(*) Cleaning is not recommended.

TAPE SPECIFICATIONS
( \D\Y\ o o0 -
9 )B}@ﬁBQSU) e

3 [ L [ M ] ReeDia | QiyReel |

[Alsfclo[F]
30 | sopes |

[147] 10 240 |15 [ 16 [ 20 [ 05 [ 70 ]




SMI

Monolithic Crystal Filters [SINGLEPACKAGEJ [7.0x5.0mm} Monolithic Crystal Filters [ SINGLE PACKAGE M7.0x5.0mm J
96SMF SERIES (2-POLE MCF IN SINGLE 7.0x5.0 mm PACKAGE) STANDARD SMD MCF 96SMF SERIES (2-POLE MCF IN SINGLE 7.0x5.0 mm PACKAGE) STANDARD SMD MCF
STANDARD SPECIFICATIONS H il T STANDARD SPECIFICATIONS ZPOLERLERS
@ PACKAGE SIZE 7.0x5.0 mm @ PACKAGE SIZE 7.0x5.0 mm
E— F’r\‘eeqrg)g]nz::ly 0532320,1 Passband min. Stopband max. Gugtr{:r?t:gﬂorﬂin_ Rnlwpaxm.e Loss max. Tﬁ:‘;\gé\;&lgg TSnQSrearlta{tnugr . NF%I? Part Number F?qurE)Lnnacly 03%320“ Passband min. Stopband max. Guﬁtrfﬁtlégﬂ"rﬂin_ Rélzxpl.e Loss max. Tﬁ{&;g:ﬁ‘lg‘g Té)rﬁ;‘raarlgtnugr . Npodlgf
(MHz) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (dB) (Q /I pF) () (MHz) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (dB) (Q I pF) (c)
96SMF214A7.5A 214 FUND 3 +3.75 18 125.0 70 -910 1.0 2.0 850 // 6.0 -30to +80 2 96SMF145A15 14575 | FUND 30 +7.50 13 +20.0 50 -910 05 2.0 2500 /1.0 -30to +80 2
96SMF214A7.5B 214 FUND 3 +3.75 18 +14.0 70 -910 1.0 2.0 870 // 6.0 -30to +80 2 96SMF204A5 20480 | FUND 3.0 +2.50 15 +10.0 70 -910 1.0 2.0 850 // 8.0 -30to +80 2
96SMF214A7.5C 21.4 FUND 3 +3.75 15 +12.5 60 -900 1.0 20 870 /| 6.0 -30 to +80 2 96SMF212A15 21.250 | FUND 3.0 75 19 +25.0 70 910 1.0 2.0 1500 // 2.5 -30to +80 2
96SMF214A12 21.4 FUND 3 +6.0 15 +20.0 70 -910 05 15 1200 // 2.0 -30to +80 2 96SMF213A15 21.300 | FUND 3.0 +7.50 18 +25.0 45 -150 1.0 2.0 1500 // 2.5 -30to +80 2
96SMF214A15A 214 FUND 3 +75 18 +25.0 70 -910 1.0 2.0 1500 /| 1.5 -30t0 +80 2 96SMF2132A15 21.325 | FUND 30 +7.50 18 +25.0 45 -150 1.0 2.0 1500 /I 2.5 -30to +80 2
96SMF214A15B 214 FUND 3 +7.5 18 +25.0 70 -910 1.0 2.0 1500 // 2.0 -30to +80 2 96SMF218A7.5 21.800 | FUND 3.0 +3.75 15 125 70 -910 1.0 2.0 850 /I 6.0 -30to +80 2
96SMF214A15C 21.4 FUND 3 +75 18 +25.0 70 -910 0.5 15 1500 /| 2.5 -30to +80 2 96SMF241A20 24100 | FUND 30 +10.00 10 +25.0 70 -910 1.0 2.0 1350 // 15 -30to +80 2
96SMF214A20 214 FUND 3 +10.0 15 +30.0 70 -910 1.0 2.0 1800 // 1.0 -30to +80 2 96SMF245A20 24555 | FUND 3.0 +10.00 10 +25.0 70 -910 1.0 2.0 1350 // 15 -30to +80 2
96SMF214A30A 214 FUND 3 +15.0 15 +45.0 70 -910 1.0 2.0 2000 /1 0.5 -30to +80 2 96SMF246A47 24.600 | FUND 3.0 123,50 - - 40 -910 1.0 15 5000 // 0.0 -30t0 +80 2
96SMF214A30B 214 FUND 3 +15.0 15 +45.0 60 910 1.0 2.0 2000 // 0.5 -30to +80 2 96SMF256A20 25.655 | FUND 3.0 +10.00 10 +25.0 70 -910 1.0 2.0 1350 /| 15 -30to +80 2
96SMF217A7.5A 21.7 FUND 3 +3.75 20 +18.0 70 -910 1.0 2.0 850 /| 6.0 -30to +80 2 96SMF260A20 26.000 | FUND 15 +10.00 10 +25.0 75 -910 1.0 2.0 1300 // 15 -30to +80 2
96SMF217A7.5B 21.7 FUND 3 +3.75 18 +14.0 70 -910 1.0 2.0 870 // 6.0 -30to +80 2 96SMF264A15 26.450 | FUND 3.0 +7.50 15 +25.0 70 -910 1.0 2.0 1500 // 3.0 -30to +80 2
96SMF217A7.5C 21.7 FUND 3 +3.75 15 +12.5 70 -910 1.0 2.0 850 // 35 -30to +80 2 96SMF270A24 27.000 | FUND 30 +12.00 10 +25.0 70 -910 1.0 3.0 1000 // 1.6 -30to +80 2
96SMF217A7.5D 21.7 FUND 3 +3.75 18 +125 50 910 1.0 2.0 1500 // 6.0 -30to +80 2 96SMF292A20 29.250 | FUND 3.0 +10.00 10 +25.0 70 -910 1.0 15 1800 // 15 -30to +80 2
96SMF217A7.9 217 FUND 3 +3.95 18 +125 70 910 1.0 2.0 850 // 8.0 -30to +80 2 96SMF300A40 30.000 | FUND 1.0 +20.00 15 +125.0 30 -910 1.0 3.0 3800 // -0.4 -30to +80 2
96SMF217A15A 21.7 FUND 3 +75 18 +25.0 70 -910 1.0 2.0 1500 /| 2.5 -30to +80 2 96SMF451A15 45100 | FUND 3.0 +7.50 15 +25.0 65 -910 1.0 2.0 560 // 6.0 -30to +80 2
96SMF217A15B 21.7 FUND 3 +75 18 +25.0 70 -910 05 2.0 1500 /| 1.5 -30to +80 2 96SMF4515A15 45150 | FUND 3.0 +7.50 13 125.0 70 -910 1.0 3.0 1000 /I 4.0 -30to +80 2
96SMF217A15C 217 FUND 3 +15 15 +25.0 70 -910 1.0 2.0 1500 // 2.0 -30t0 +80 2 96SMF499A20 49950 | FUND | 30 | £10.00 13 +45.0 70 -910 1.0 3.0 800 /I 2.0 -30to +80 2
96SMF450A7.5A 45.0 FUND 3 +3.75 10 +12.5 70 -910 1.0 2.0 200 // 4.0 -30to +80 2 96SMF499A25 49.950 | FUND 3.0 +12.50 13 +50.0 70 -910 1.0 3.0 800 // 15 -30to +80 2
96SMF450A7.5B 45.0 FUND 3 +3.75 20 +25.0 70 -910 15 2.0 650 // 3.5 -30to +80 2 96SMF500A5 50.000 | FUND 3.0 +2.50 15 +10.0 40 -1000 1.0 5.0 200 /I 0.9 -30to +80 2
96SMF450A12 45.0 FUND 3 +6.0 15 +20.0 70 -910 1.0 2.0 650 // 5.0 -30to +80 2 96SMF768A8 76.800 3rd 3.0 +4.00 15 +13.0 50 -910 1.0 2.0 2000 /I 0.4 -30to +80 2
96SMF450A15A 45,0 FUND 3 +75 15 +25.0 70 -910 1.0 2.0 560 // 6.0 -30t0 +80 2 96SMF800A24 80.000 3rd 30 | £12.00 15 +35.0 50 -910 1.0 2.0 2500 /I -0.8 -30t0 +80 2
96SMF450A15B 45,0 FUND 3 75 15 +25.0 70 -910 1.0 2.0 650 // 3.0 -30to +80 2 96SMFI00A30A 90.000 3rd 3.0 +15.00 16 +50.0 30 -910 05 3.0 3000 // -05 -30to +80 2
96SMF450A15C 45.0 FUND 3 +75 15 +25.0 70 -910 1.0 2.0 650 /| 4.0 -30to +80 2 96SMF921A6A 92.160 3rd 3.0 +3.00 30 +30.0 50 -910 1.0 3.0 2000 /I 0.4 -30to +80 2
96SMF450A15D 45.0 FUND 3 +75 15 +25.0 70 -910 1.0 2.0 650 // 3.5 -30to +80 2 96SMF921A6B 92.160 3rd 30 +3.00 30 +30.0 50 -910 1.0 30 1000 // -0.2 -30to +80 2
96SMF450A15E 45,0 3rd 3 *75 15 +25.0 60 -910 05 15 2700 /| 1.7 -30t0 +80 2 96SMF100A20 100.000 | 3rd 30 | £10.00 10 1280 50 -910 1.0 3.0 1500 // -0.8 -30to +80 2
96SMF450A20 45,0 FUND 3 +10.0 15 +35.0 70 -910 1.0 2.0 800 // 3.0 -30to +80 2 96SMF1001A14 100.100 3rd 3.0 +7.00 13 +28.0 50 -910 1.0 3.0 1500 // -0.3 -30to +80 2
96SMF450A25 45.0 FUND 3 +12.5 15 +50.0 70 -910 1.0 3.0 1000 // 2.0 -30to +80 2 96SMF101A14 101.000 3rd 3.0 +7.00 13 +28.0 50 -910 1.0 3.0 1500 // -0.3 -301to +80 2
96SMF450A30A 45.0 FUND 3 +15.0 16 +60.0 70 -910 1.0 2.0 1100 // 0.0 -30to +80 2 96SMF105A14 105.000 3rd 30 +7.00 13 +28.0 50 -910 1.0 3.0 1500 // -1.0 -30to +80 2
96SMF450A30B 45,0 FUND 3 +15.0 15 +60.0 65 -910 1.0 2.0 1200 // 1.8 -30t0 +80 2 96SMF109A15 109.650 | 3rd 3.0 +7.50 18 +25.0 50 -910 1.0 3.0 1500 // -0.6 -30to +80 2
96SMF450A40 45.0 FUND 3 +20.0 15 +70.0 70 -910 1.0 3.0 1000 // 1.0 -30to +80 2 96SMF109A24 109.650 3rd 3.0 +12.00 18 +60.0 65 -910 1.0 2.0 2000 // -1.1 -30to +80 2
96SMF450A48 50 | FUND | 3| +240 - - 0 | -910 | 10 20 1000 // 07 00+ | 2 96SMF110A15 110000 | 3d | 30 | #750 | 18 | #50 | 50 | -910 | 1.0 30 1500 // -1.0 | -30to+80 | 2
96SMF122A7 122.880 3rd 6.0 +3.75 30 +40.0 50 -910 2.0 3.0 1000 // 1.6 -30to +80 2
96SMF 96SMF PACKAGE DATA 96SMF150A7 150.000 | 3rd 3.0 +3.50 15 +15.0 50 -910 1.0 7.0 1000 // 1.8 -30t0 +80 2
7002 <Top View>
lem e 96SMF 96SMF 96SMF PACKAGE DATA
R -y i Lid Metal oo
Lo | gﬁ Base Ceramic warP - ‘ ' tem T 96SMF
Sealing Seam ’ “ 3 Lid Metal
Terminal Tungsten (metalized) anl Jovrim Base Ceramic
Terminal plating (su?fglgeg Nﬁﬁer) oo " Sealing Seam
: u:a:z% Terminal Tungsten (metalized)
Actual size - RoHS Compliant (Pb-free) 1 o, a2 :
j Terminal plating Gold / Nickel
0-116 gm (wt. Actual size - { (surfalce) Finder
sl RoHS Compliant (Pb-free)
SOLDERING PATTERN TAPE SPECIFICATIONS 0.116 gm (wt.)

N TAPE SPECIFICATIONS

4,0£0.1

175401

L Sz, 20201

%4 < imIwlm

r
HLM:iﬂ
—==F Lyﬁu)

L g, 20801
50, f
(
<\l ﬁﬂf{\ ©

I
i )H}%ﬂ @LJLJQ}
175

c o[ FJ]a] L] M Reba | QyRel |
60| 75 [ 80 [ 15 | 03 [ 19 | 178 | 1000pcs |

140 141

N

175401

M ~,

D

B

[A[eJc]o[F]a] L [m]Reba | Qyree |
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Monolithic Crystal Filters [ sivLE Packace | 70.0mm |

96SMF SERIES (4-POLE MCF IN SINGLE 7.0x5.0 mm PACKAGE) STANDARD SMD MCF
STANDARD SPECIFICATIONS :gﬁgggggggﬁgms

@ PACKAGE SIZE 7.0x5.0 mm

puthumber | PO | ootaion| Pashanamin | Sopbanaman. | MEMRIOn, | g | o | g comlie) (Sheng | oo

(MHz) @B) | (kHz) | (dB) | (kHz) | (dB) | (kHz) | (dB) | (dB) (Q1I pF) Zc (pF) (o)

96SMF214A75-4P | 21400 | FUND | 3 | #375 | 30 | #125 | 80 | -910 | 10 | 40 1800 // 2.0 6.0 -301t0 +80 4
96SMF214A12-4P 21400 | FUND | 3 | #600 | 30 | #20 | 80 | -910 | 10 | 40 1800 // 2.0 55 -301t0 +80 4
96SMF217A75-4P | 21700 | FUND | 3 | #375 | 31 | #125 | 75 | -910 | 10 | 40 1800 /| 2.0 6.0 -301t0 +80 4
96SMF217A15-4P 21700 | FUND | 3 | #750 | 30 | #50 | 70 | 910 | 10 | 40 1750 // 035 | 50 -30 10 +80 4
96SMF388A75-4P | 38850 | FUND | 3 | #375 | 40 | %180 | 80 | -910 | 10 | 40 480 | 55 150 | -30to+80 4
96SMF388A10-4P 38850 | FUND | 3 | #500 | 40 | #200 | 80 | 910 | 10 | 40 610 // 3.0 140 | -30to+80 4
96SMF388A12-4P 38850 | FUND | 3 | #600 | 35 | #2650 | 70 | -910 | 10 | 40 610 // 3.0 130 | -30to+80 4
96SMF448A15-4P 4485 | FUND | 3 | 2750 | 35 | +250 | 70 | -910 | 1.0 | 40 650 /3.0 8.0 -30t0 +80 4
96SMF449A16-4P | 449725 | FUND | 3 | 800 | 20 | 300 | 80 | -910 | 1.0 | 40 800 // 17 8.0 -30to +80 4
96SMF450A7.5-4P | 45000 | FUND | 3 | 375 | 30 | 125 | 80 | -910 | 1.0 | 40 350 /I 65 180 | -30to+80 4
96SMF450A10-4P 45000 | FUND | 3 | 4500 | 40 | +200 | 80 | -910 | 10 | 40 610 / 3.0 140 | -30to+80 4
96SMF450A15A-4P | 45000 | FUND | 3 | 750 | 30 | +250 | 80 | -910 | 1.0 | 40 650 /I 3.0 9.0 -30t0 +80 4
96SMF450A15B-4P | 45000 | FUND | 3 | 750 | 35 | +260 | 80 | -910 | 1.0 | 30 800 /| 17 8.0 -30t0 +80 4
96SMF450A15C-4P | 45000 | FUND | 3 | 750 | 30 | +250 | 80 | -910 | 1.0 | 30 650 /I 25 8.0 -30t0 +80 4
96SMF450A15D-4P | 45000 | FUND | 3 | 750 | 30 | 250 | 70 | -910 | 10 | 40 600 // 3.0 95 -30t0 +80 4
96SMF450A15E-4P | 45000 | FUND | 3 | 750 | 25 | +220 | 80 | -910 | 1.0 | 40 800 // 2.0 8.0 -3010 +80 4
96SMF450A15F-4P | 45000 | FUND | 3 | 750 | 30 | +250 | 80 910 | 10 | 30 650 /I 3.0 9.0 -30t0 +80 4
96SMF450A30A-4P | 45000 | FUND | 3 | #1500 | 30 | 450 | 70 | -910 | 1.0 | 30 1000 // 1.0 50 -30t0 +80 4
96SMF450A30B-4P | 45000 | FUND | 3 | #1500 | 30 | 500 | 80 | -910 | 1.0 | 30 800 /| 17 6.0 -3010 +80 4
96SMF450A30C-4P | 45000 | FUND | 3 | #1500 | 30 | #450 | 70 | 910 | 10 | 30 1000 / 1.0 15 -30 10 +80 4
96SMF451A12-4P 45100 | FUND | 3 | 600 | 25 | +220 | 80 | -910 | 10 | 40 500 /| 45 115 | -30t0+80 4
96SMF451A15-4P 45100 | FUND | 3 | 750 | 30 | +250 | 80 | -910 | 10 | 40 800 // 2.0 8.0 -30t0 +80 4
96SMF453A75-4P | 45300 | FUND | 3 | #375 | 30 | #125 | 80 | -910 | 1.0 | 50 350 /| 65 180 | -30to+80 4
96SMF453A12-4P 45300 | FUND | 3 | 600 | 30 | +200 | 80 | -910 | 1.0 | 40 650 // 3.0 9.0 -30t0 +80 4
96SMF453A15-4P 45300 | FUND | 3 | 2750 | 30 | +250 | 80 | -910 | 10 | 40 650 /| 25 85 -301t0 +80 4
96SMF463A12-4P 46350 | FUND | 3 | 600 | 30 | 200 | 75 | -900 | 1.0 | 30 490 I| 4.0 130 | -30to+80 4
96SMF472A10-4P 47250 | FUND | 3 | 500 | 40 | +180 | 80 | -910 | 10 | 35 430 I 65 145 | -30t0+80 4
96SMFAT4AT5-4P | 47400 | FUND | 3 | 375 | 20 | +125 | 80 | -910 | 15 | 60 350 /I 65 170 | -30to+80 4
96SMF484A15-4P 48425 | FUND | 3 | 2750 | 20 | +250 | 80 | -910 | 10 | 50 470 Il 45 120 | -30to+80 4
96SMFA94A7.5-4P | 49455 | FUND | 3 | #375 | 30 | 150 | 80 | -910 | 1.0 | 40 300 /| 75 200 | -30to+80 4
96SMF499A10-4P 49950 | FUND | 3 | 4500 | 40 | +200 | 80 | -910 | 1.0 | 40 350 /I 6.0 155 | -30t0+80 4
96SMF700A20-4P 70000 | 3rd 3 | £1000 | 35 | +400 | 70 | -910 | 1.0 | 40 3000 // -0.6 -08 | -30to+80 4
96SMF742A10-4P 74250 | FUND | 3 | #500 | 40 | +180 | 80 | -910 | 10 | 35 430 I 65 145 | -30t0+80 4
96SMF900A7.5-4P 90.000 | 3rd 3 | #375 | 30 | #125 | 80 | -910 | 10 | 40 1200 // 0.0 0.7 -30t0 +80 4

96SMF 96SMF PACKAGE DATA
7.0£0.2 <Top View>
iouT 7 : oo T miour[ . z o Item T 96SMF
“ oy * jjg D[; Lid Metal
B e Joen o J ‘J b n. | Base Ceramic
% ?é Sealing Seam
s = s 5 r Terminal Tungsten (metalized)
o R Gold / Nickel
H ’H‘ 12 Terminal plating (surface) / (under)
GND INJOUT
Actual size - - B el RoHS Compliant (Pb-free)
0.154gm (wt) ER=N
SOLDERING PATTERN TAPE SPECIFICATIONS
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SMI

Monolithic Crystal Filters ('siveLE PackacE | (3838mm |
38SMF SERIES (2-POLE MCF IN SINGLE 3.8x3.8 mm PACKAGE) STANDARD SMD MCF
STANDARD SPECIFICATIONS o LroLE E,';LETSSENQES
@ PACKAGE SIZE 3.8x3.8 mm
Nominal : A P .
Part Number Freqfl:)ency 05,3{{,'32“ Passband min. Stopband max. Guﬁtmégﬂ"m"in_ R#;Xm.e LSS max. Tﬁ]fggggﬁlgg Té)nqggargpuge NF?dlgf
(MHz) @) | (kH2) (dB) (kHz) (dB) (kH2) (dB) (dB) (Q 1l pF) (c)
38SMF450A15 45.000 FUND 3 7.5 13 +25.0 60 -910 1.0 30 560 /| 4.5 -30to +80 2
38SMF450A30 45000 | FUND 3 +15 i +60.0 60 -900 1.0 5 1100 // 1.0 -30to +80 2
38SMF463A15 46.350 | FUND 3 75 15 +25.0 70 -910 1.0 2.0 470 1/ 6.0 -30to +80 2
38SMF 38SMF PACKAGE DATA

) ’_T_‘W 7 < op#s\ew:" o Package 38SMF

Y 0|3 N — Lid Metal

" 5| ! Base Ceramic

" "" Sealing Seam
C1&f Terminal Tungsten (metalized)
g ] Gold / Nickel
¥ ?% Terminal plating (surface) / (under)
actualsize I ﬂl pR—T RoHS Compliant (Pb-free)
0.042 gm (ut) : : —
i
SOLDERING PATTERN TAPE SPECIFICATIONS
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