Quartz Crystal Units
11SMX

11SMX

STANDARD SPECIFICATIONS

11SMX STANDARD FREQUENCIES

STANDARD SMD CRYSTALS

Actual size @

0.0018 gm (wt.)
11SMX

Max. Equivalent

Item Specifications
Package type 11SMX
Frequency range 24.000 MHz to 80.000 MHz
Frequency tolerance #30 ppm at +25°C £3°C
Temperature stability (referred to +25°C) +30 ppm over -20°C to +70°C
Load capacitance (CL) 7 pF, Typical
Shunt capacitance (C0) 5 pF max.

Drive level (P)

100 yW max. (10 pW for testing)

Aging

+5 ppm max. at +25°C +3°C per year

Cut / Oscillation mode

AT-Cut / Fundamental

Freﬂllll-lezncy Frequency Designator Series Resistance
Ohms (Q) ESR
24000000 240 150
26.000000 260 150
32.000000 320 100
36.000000 360 100
38.400000 384 80
40.000000 400 80
48.000000 480 80

Reflow condition

10 seconds max. at +250°C £10°C

PART NUMBERING GUIDE

11 M 260 - 7
S W Package type 1 | I Load capacitance (CL)
IEEn Circuit calibration condition Frequency designator
E I e ] el
Y Exampe
. T - SMI Part No. Package Circuit Calibration Condition Frequency
T - M = Parallel resonance _
SOLDERING PATTERN 11M260-7 1= 11SMX CL= 7 pF 260 = 26.000 MHz
%// 7 115384 11 =11SMX S = Series resonance 384 = 38.400 MHz
N PACKAGE DATA
////% tom Package 11SMX
’ Lid Metal
- AT-CUT Base Ceramic
- Sealing Seam
e Terminal Tungsten (metalized)
2 - - Gold / Nickel
w Terminal plating (surface) / (under)
. . RoHS Compliant (Pb-free)
-'00-45 -30 -15 0 +15 +30 +45 +60 +75  +90 (C)
TAPE SPECIFICATIONS
, s
T NGIA ﬁﬁﬁﬁ(\ B e
M) )i iy
. el L]

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

3000pcs
(1000pcs)

184 1155 | 80 | 35 | 40 | 05 | 025 | 045 180
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Quartz Crystal Units
11SMX CUSTOM

CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

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

11SMX CUSTOM SPECIFICATIONS
Item Specifications
Package type 11SMX
= Frequency range 24.000 MHz to 80.000 MHz
§ @ o 0:£10 ppm
"\Yo_, Frequency tolerance (at +25°C £3°C) Q:£15ppm
R: 20 ppm
Temperature stability (referred to +25°C)
Tomp. Stabilty(ppm)| 3.0 50 +75 +10.0 *15.0 +20.0 +30.0 +500 | 1000 | *150.0
: Ope Tomparar R FF 4 LL 00 [ RR T XX cct GG1
Actual size @ 0C to +45C (edd) 0 0 O O 0 0 O O 0 O
00018 gm (t) 0C to +50°C (eee) 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) @) O O @) C @ @) @) 0
1SMX -10C to  +50C (gee) O O O O O ] O O O
-10°C to +60°C (ggg) o) C O @) @) @) @) @) @)
-10C to +70°C (gii) O O O O O O O O O
-10°C to +75C (g O O O @) O 0 @) @)
-20C to +70°C (i) 0 O O @ @) @) @) @)
-20C to +75C (ij) @) @) @ O @ 0 @)
-30C to +75C  (Kj) O @) @) @) @) @) 0
-30C to +80°C (k) @) O @ @ @ @ @)
-30C to +85C (k) O O @) 0 @) @) @)
-35C to +80°C (Ikk) O O @) @ @ O
05751 045 | 0575 <Top View> -40C to  +85°C (ml) @) @) @) 0 0 @)
il SO -40C to +90C (mmm) O O O O O O
I R ~40C to +105C (mpp) O O O O O O
g THIE -40C to +125C (mt) O O o o

7777777777

<#28#4 : Grounded to metal lid>

SOLDERING PATTERN

1.05

AT-CUT

0.75

(ppm)
+100

45 30 A5 0 +15 430 5 460 +75 +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS
TAPE SPECIFICATIONS
L 29 " 20401 é
227 =
( _ .
T SNEIFRRGER °
i )MPQLJLJLJM})
—He Y e L]
AlB |l c | D[ F ] J ] L [M]RelDa | QyReel

3000pcs

184 | 155 | 80 | 35 | 40 | 05 | 025 | 045 180 (1000pcs)
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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‘0MHZ 11SMX O /00 /iii / 7

Frequency Load capacitance (CL)
Package type Operating temperature range
Frequency tolerance Temperature stability
[ Example
SMI Part No. Frequency | Package e ooty retore Bange | Load Capacitance

38.400MHz 11SMX O/0QYii/7 38.400 MHz 11SMX 0=%10ppm | 00=#10ppm |ii=-20"Cto*+70C|  CL=7pF
PACKAGE DATA

. Package 11SMX

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

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




Crystal Clock Oscillators

21SMO (+1.8V, +2.5V, +3.0V or +3.3V FIXED MODELS) 2.0x1.6 mm STANDARD SMD CLOCK OSCILLATORS
21SMO STANDARD SPECIFICATIONS Scmosouter
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
fg&gﬁ:ﬁ‘iﬁéﬁﬁg:}é 21SMO(D) © +25 ppm over -10°C to +70°C
21SMO(E) : 20 ppm over -10°C to +70°C
Actual size B8 21SMO(AW) : 100 ppm over -40°C to +85°C
21SMO(BW) : #50 ppm over -40°C to +85°C
0.008 gm (wt) -10°Cto +70°C (Standard)
Operating -20°Cto +70°C (SW = Standard)
21SMO , temperature -40°Cto +85°C (W = Option)
205101 Operating -40°C to +105°C (WW = Option)
Conditions "5 501y voltage (Vo) +1.8V, +2.5V, +3.0V or +3.3V DC 5%
Stand-by control Vin: 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*”
Absolute Supply voltage -0.3Vto +4.0V DC
Max. Ratings | Storage temperature -55°C to +100°C
Vi Frequency
® [ 15M+ | 1om+ | 20m+ [ 3om+ | dom+ | s0m+ | 6om+ | 7om+
Lg‘i’r‘]‘;f‘{rrgggm;x\'/rr;p‘) 8V | 18 | 21 | 25 | 35 | 40 | 45 | 60 | 65
- H
No load +2.5V 25 3.0 35 45 5.0 5.5 6.5 7.0
d +3.0V 3.0 35 4.0 5.0 55 6.0 75 85
: +33V | 35 4.0 45 55 6.0 6.5 8.0 9.0
- 1T Lok Stand-by current*? 10 pA max. (Pin#1 = Vi)
— \—\L ° P — ‘ S Symmetry 45% to 55% at 1/2 Voo level
R s o Rise and fall times 6 ns max. (10% Voo to 90% Voo level)
tput e :
SOLDERING PATTERN (_;‘O%uto +85C) 0" Level Vo : 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 -143 dBc/Hz, Typical at 1 kHz offset
OUTPUT WAVEFORM (at Voo = +3.3V & 40.000 MHz) -157 dBc/Hz, Typical at 100 kHz offset
o m " Aging +5 ppm max. at +25°C +3°C for first year
1 Level) —=—= = " +250°C £10°C for 10 seconds
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 50% Voo (*") Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
e.g. 21SMO(2.5VC) 10.000MHz
VS Ity A SRS U——————— A 10% or 20% Voo (**) Internal crystal oscillation to be halted (Pin#1 = Vi)
(0" Level)
N T e PACKAGE DATA TAPE SPECIFICATIONS
T Package . s
Symmetry = t/T X 100(%) Item 21SMO L @,5\ g, A0 g
Lid Metal <
TEST CIRCUIT i S~ T a
o Base Ceramic B ( Ofomon o
o Sealing Seam —HEPEYYEY)
Vm_@ Terminal Tungsten (metalized) e > 12| lF
. . Gold / Nickel Al B |Cc|[D|F | J ][ L | M| RelDa | QuyReel
S e Output Terminal platmg (surface) / (under) 22|18 | 80 | 35| 40 | 10 | 025 | 10 180 ?gggggz
£ 4 3
@:ﬁ.’y (\D T . o RoHS Compliant (Pb-free)

Tri- GND

CL: including fixture and probe capacitance.
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Quartz Crystal Units
21SMX STANDARD SMD CRYSTALS

21SMX STANDARD SPECIFICATIONS 21SMX STANDARD FREQUENCIES
Item Specifications Max. Equivalent
Package { 21SMX Freﬂltlx_lezncy Frequency Designator Series Resistance
ackage type 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 25 000000 250 80
- Load capacitance (CL) 8 pF, Typical 26.000000 260 60
000568 g () Shunt capacitance (C0) 5 pF max. 27.000000 270 60
21SHX Drive level (P) 100 yW max. (10 pW for testing) 27.120000 271 60
oo 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
E Reflow condition 10 seconds max. at +250°C +10°C 32000000 320 60
z " PART NUMBERING GUIDE 36.000000 360 60
—F| 21 M 400 - 8 38.400000 384 60
e ™ Package type I L Load capacitance (CL) 000000 il 50
| g b Circuit calibration condition Frequency designator 42.000000 420 50
e g |oiOEL ETD 44.545000 44545 50
" Ch #:;MG B ’ﬁd SMI Part No. Package Circuit Calibration Condition Frequency 48.000000 480 50
SOLDERING PATTERN 21M400-8 a1=21sux | M= Pag’L”f'SrffFO”a”"e 400 = 40.000 MHz
' 218270 21 =21SMX S = Series resonance 270 =27.000 MHz
g B - PACKAGE DATA
_//E/% ///// em e 21SNX
Lid Metal
o AT-CUT Base Ceramic
'155 Sealing Seam
i~ Terminal Tungsten (metalized)
w . . Gold / Nickel
. e Terminal plating (surface) / (under)
“ i RoHS Compliant (Pb-free)
e a5 0 5w s w00
TAPE SPECIFICATIONS
\,;; &
> -
o Eﬂn EHaHetfe) ) :
L ] e

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

3000pcs
(1000pcs)

225|185 | 80 | 35 | 40 | 105|025 | 0.65 180

24 25



SMI

21SMX CUSTOM CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

Quartz Crystal Units

21SMX CUSTOM SPECIFICATIONS

Item Specifications
Package type 21SMX
Frequency range 20.000 MHz to 80.000 MHz
0: %10 ppm
Frequency tolerance (at +25°C £3C) Q:+15ppm
R:+20 ppm
Temperature stability (referred to +25°C)
Temp. Stabilty(ppm) | *3.0 50 75 +00 | #50 | 200 300 | 500 | #1000 | #1500
. Ope. Tempatr Rarge FF W LL 00 QQ RR T XX cct GG1
Actual size @ 0C to +5C (edd) 0 0 0 o 0 0 0 o 0 0
0.00568 gm (wt) 0C to +50°C (eee) O O O O @) O @) O @) O
' ’ 0C to +60C (egg) @) @) ) 0 @) [0 ) @) @) )
0C to  +70C (i @) 0 @) @) 0 ®) o C @)
21SMX -10C to +50°C (gee) O O O O O O O O O
T -10C to +60C (geg) o o o o o o o o o
S0C to +10C (gi) ) ) @) O ) [®) O O )
_ -10C to +75C (gj) @) @) 0 @) @) @) 0 @)
g -20C to +70°C (i) o) o ©) @) @) o o) @)
-20C to +75C (i) ) 0 0 @) 0 0 @)
" = -30C to +75C (ki) @) @) @) @) @) @) @)
_ -30C to +80C (kkk) @) 0 0 @) 0 0 )
G -30°C to +85C (Kl) O o O O ) o O
< -35C to +80°C (k) @) @ O O @) O
— <TopVew> -40C o +85C (mi) @) O O O 0 O
A ﬂ\:&j* = = -40°C to +90°C (mmm) O O O O @) O
= L -40C to +105C (mpp) @) D @) 0 @) 0
= [—[H—] ~40C to +125C (mty) O O O O
Lﬁ 8 R O : Available (The extremes depend on actual frequencies.)
e B : 100 Q max. / 20.000 MHz to 24.000 MHz
<4284 Grounded fomelal ic> g g g 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
13 Shunt capacitance (C0) 5 pF max.
P P Drive level (P) 100 uW max. (10 pW 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 .
0 Frequency ‘ Load capacitance (CL)
+60 ——| Package type Operating temperature range
‘;z Frequency tolerance Temperature stability
“ [ SMI Part No. Frequency Package Sl Stability g nge | Load Capacitance
-60
" 27.000MHz 21SMX R/TTIii/8 27.000 MHz 21SMX R =20 ppm TT=30ppm | iii=-20°C to +70°C CL=8pF
-100
-45 -30 -15 0 +15 +30 +45 +60 +75 490 (C)
TYPICAL TEMPERATURE CHARACTERISTICS PAc K AG E DATA
Pack
TAPE SPECIFICATIONS tem = 21SMX
40801 Lid Metal
L sy, 2001 é Base Ceramic
\"\n - Sealing Seam
( - R Terminal Tungsten (metalized)
<1 )B @ @ @ @ |l i Terminal platin Gold / Nickel
}M Il ) pating (surface) / (under)
ol L& lF.] RoHS Compliant (Pb-free)
A B C D F L M Reel Dia. Qty/Reel

3000pcs
(1000pcs)

J
225 |185| 80 | 35 | 40 | 105|025 | 065 180
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Crystal Clock Oscillators
22SMO (+1.8V, +2.5V, +3.0V or +3.3V FIXED MODELS) 2:5x2.0mm

SMI

SPX0 [Wide Freq. ] [1.5 to 170 MHz] [2.5x2.0 mm]

STANDARD SMD CLOCK OSCILLATORS

22SMO

Actual size B3
0.014 gm (wt.)
22SMO
0775 0.95 0.775 i
# #
8 PIN CONNECTION
° 1 o \ OPEN orH'
§ g z \ OUTPUT
# # : Z:high lmpedance
SOLDERING PATTERN

i+

OUTPUT WAVEFORM

VOH TR TF
(1" Level) = =

————————————————— 90% or 80% Voo
B 50% Voo
voL e 10% or 20% Voo

(0 Level)
GND

ovbe

Symmetry =t/ T X 100(%)

TEST CIRCUIT
Test Point
Voo OA
S| Ve Output
DC = " "
s-L £
@p‘; @> gl—_ O # T
° Tri- GND
State,
EID
swW

CL: including fixture and probe capacitance.

STANDARD SPECIFICATIONS @ WIDE 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
(nggrugl'l‘%ﬁgﬁﬁ’g:g) 22SMO(E) : %20 ppm over -20°C to +70°C
22SMO(AW) : %100 ppm over -40°C to +85°C
22SMO(BW) : +50 ppm over -40°C to +85°C
22SMO(CW) : 30 ppm over -40°C to +85°C
22SMO(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
Opergt_ing -40°C to +125°C (WWW = Option) 1.500 MHz to 80.000 MHz
Conditions | "Supply voltage (Voo) | +1.8V,+25V,+30Vor+33VDC#5% | +25V,+3.0V or +33V DC £5%
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 -55°C to +125°C
v Frequency

Input current (max. mA) ” 1.0M+ | 10M+ | 40M+ | 75M+ | 85M+ | 101M+ | 135M+

(Pin#1 = Open or Vix) +1.8V | 15 2.0 5.0 7.0 75 10 na.

No load 25V | 20 | 23 6.0 8.0 8.5 12 | 255

+3.3V 24 35 7.0 9.0 105 15 29.5

Stand-by current**

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

-40Cto +85C

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

Symmetry

45% to 55% at 1/2 Voo level

Rise and fall times

(10% Voo to 90% Voo level)

6 ns max. 3 ns max.

Output (10% Voo to 90% Voo level)
-40Cto+85°C) | "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 -140 dBc / Hz, Typical at 1 kHz offset

(at Voo = +3.3V & 40.000 MHz)

-160 dBc / Hz, Typical at 1 MHz offset

RMS jitter (12 kHz to 20.000 MHz band)

500 fs max. (180 fs, Typical at 40.000 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. 22SMO(2.5VBW) 27.000MHz
(*?) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA TAPE SPECIFICATIONS
Pack [ -
ltem . 22SMO RO
Lid Metal ——
Base Ceramic ITNAagdAamnan ol
Sealing Seam i )up % VoS ) )
Terminal Tungsten (metalized) e K J.l lF.]
5 . Gold / Nickel Aleslc]o]|F ][y L | M | ReelDia. | QiylReel
Terminal plating (surface) / (under) 27| 23 | 80 | 35 | 40 | 14 |025| 11 | 180 }88322
3000pcs
RoHS Compliant (Pb-free) :

7




Crystal Clock Oscillators

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

[SPXO ] [28 to #15 ppm ] [4 to 55 MHz] [2.5x2.0 mm ]

STANDARD SMD CLOCK OSCILLATORS

22SMOHG

Actual size B3
0.014 gm (wt.)

22SMOHG

0.9£0.1

L0775 095 0775

# # |

STANDARD SPECIFICATIONS

@ HIGH STABILITY CMOS OUTPUT

@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
General part number 22SMOHG*'
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)

22SMOHG(F) : 215 ppm over -40°C to +85°C
22SMOHG(G) : 210 ppm over -40°C to +85°C

22SMOHG(H) : 8 ppm over -40°C to +85°C

Operating e o

ooent femperature 40°C to +85°C (Standard)

ratin

Cgﬁd?tilor?s Supply voltage (Voo) +1.8V, +2.5, +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 (Pin#1 = Open or Vi)

6 mA max. (no load)

Stand- by current**

10 pA max. (Pin#1 = Vi)

0.675 | 0.65_| 0.675

SOLDERING PATTERN

B E

LY I I —

OUTPUT WAVEFORM
:{?“HLevel) JR" B

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

(0 Level)
GND ovDC

T

Symmetry =t/ T X 100(%)

TEST CIRCUIT

Test Point

Voo Output
3

— CL

©
0.01 ~ 0.1 microF
| L
11
Q =
P
||

Tri- GND

CL :including fixture and probe capacitance

76

Symmetry 45% to 55% at 1/2 Voo level
Rise and fall times 5ns max. (10% Voo to 90% Voo level)
ouut 5y |0 Level Vor : 10% Voo max.
"1" Level Vo : 90% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 100 ns max.
'?‘Z” “L‘°‘°”*:EN°§EE“yW Enable delay time 10 ms max.
N T Start-up time 10 ms max.
2:High impedance SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset

(at Voo = +2.5V & 48.000 MHz)

-159 dBc / Hz, Typical at 1 MHz offset

RMS jitter (12 kHz to 20.000 MHz band)

181 fs, Typical (at Voo = +2.5V & 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.9. 22SMOHG(3.0VF) 20.000MHz

(*3) 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

ltem 22SMOHG

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)
g g Gold / Nickel

Terminal plating (surface) / (under)

RoHS Compliant (Pb-free)

TAPE SPECIFICATIONS

4.0£0.1

1.75£0.1

sy, 20801
e
( -0 o0—06
]« AERmREEE.

D

E
E
s

LLJU}
aji S olel L]

Reel Dia.

Qty/Reel

27 | 23 | 80 | 35 | 40 | 11 {025 | 11 180

1000pos
2000pcs
3000pcs




SMI

Crystal Clock Oscillators [spxo ] [v.m =+08to +1.sv] [1.25 to 50 MHz] [z.sxz.o 232025 mm] [Low POWER]

2.5x2.0
22SMOLC & 32SMOLC (+0.8V, +1.2V, +1.5V or +1.8V FIXED MODELS) 55x5% ™ STANDARD SMD CLOCK OSCILLATORS

22SMOLC STANDARD SPECIFICATIONS © COW 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
Actual size £J 22SMOLC(B) & 32SMOLC(B) : %50 ppm over -20°C to +70°C
0014 gm (1) 22SMOLC(C) & 32SMOLC(C) : £30 ppm over -20°C to +70°C
Sl gmiw Frequency stabilit 22SMOLC(D) & 32SMOLC(D) : +25 ppm over -20°C to +70°C
39SMOLC (ovgr i c%n il ong) 22SMOLC(E ) & 32SMOLC(E) : %20 ppm over -20°C to +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)
) temperature -40°C to +85°C (W = Option)
ggﬁg‘;‘tf'(’)‘ﬁs Supply voltage (Voo) +0.8V, +1.2V, +1.5V or +1.8V DC 5%
Actual size £ Stand-by control Vik:70% Voo min.
. . 0, *:
0.025 gm (wt) voltage (Pin#1) Vi : 30% Voo max.
Absolute Supply voltage -0.5V to +4.0V DC
22SMOLC 32SMOLC Max. Ratings | Storage temperature -55°C t0 +100°C
‘ - | " Input current (no load) 1.4 mAmax. (Voo = +0.8V)
7 3 (Pin##1 = Open or Vir) 2 mAmax. (Voo = +1.2V)
3 mAmax. (Voo = +1.5V & +1.8V)
4 Stand-by current** 100 YA max. (Pin#1 = Vi)
e) Symmetry 45% to 55% at 1/2 Voo level
> = Rise and fall times 4 ns max. (20% Voo to 80% Voo level)
L e ey |0 Level VoL : 20% Voo max.
<l g "1" Level Vo : 80% Voo min.
0775 095 __ 0775 B Load 15 pF max. (CMOS)
{? JZTL Disable delay time 50 s max.
- Enable delay time 10 ms max.
s Start-up time 10 ms max.
l l g Aging +5 ppm max. at +25°C £3°C for first year.
# N SSB phase noise B .
o NLCONNECESENNN - (at Voo = +1.2V & 48.000 MHz) 130 dBc / Hz, Typical at 1 kHz offset
R ‘ ] - +250°C +10°C for 10 seconds
g s N T — LT +170°C +10°C for 1 to 2 minutes (preheating)
4 o (*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
o e.9. 22SMOLC(1.2VD) 27.000MHz
(**) Internal crystal oscillation to be halted (Pin#1 = Vi)
SOLDERING PATTERN
ZZSMOLC 3ZSMOLC PACKAGE DATA TAPE SPECIFICATIONS
4_030!
tom Package | 22SMOLC & 32SMOLC L oy, et
Lid Metal 7 =s oL
Base Ceramic T Nogonman Fg\ Spe
Sealin Seam : )u};ﬂ b LJJ)
OUTPUT WAVEFORM LY :
oH . . Terminal Tungsten (metalized) — == ——
e I — N Gold / Nickel 225MoLC
[ 90% or 80% Voo Terminal platlng (sun‘ace) / (under) Al [c]o[F] vl L] M] RelbDa ?;2/;2:
50% V: RoHS Compliant (Pb-free) 27 |23 | 80 | 35|40 | 11 | 025 11 180 ggggszz
voL - === 10% or 20% Voo 32SMOLC
e ovoe TEST CIRCUIT A8 c o[ F I W]-reba | yRe
-t Testgont 35| 28 | 80 | 35 | 40 | 10 | 03 | 14 180 ;gggzz:
T

Symmetry =t/ T X 100(%)

Voo Output
#

I}
1r
I
1
a
=]

o
=)

0.01~ 0.1 microF

CL: including fixture and probe capacitance.
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SMI

Crystal Clock Oscillators

22SMO-LVD (+2.5V or +3.3V FIXED LVDS MODELS) ~ 2.5x2.0mm STANDARD SMD CLOCK OSCILLATORS
22SMO-LVD STANDARD SPECIFICATIONS @ PAGKAGE SIZE 25x20 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

0 22SMO-LVD(D) : +25 ppm over -20°C to +70°C

Freq”el'l‘cy S(tf‘t.""ty 22SMO-LVD(E) : #20 ppm over -20°C to +70°C

(over all conditions) 22SMO-LVD(AW) : 100 ppm over -40°C to +85°C

] 22SMO-LVD(BW) : %50 ppm over -40°C to +85°C
N 22SMO-LVD(CW) : %30 ppm over -40°C to +85°C
0.015 gm (wt) 22SMO-LVD(DW) : 25 ppm over -40°C to +85°C
Operating -20°C to +70°C (Standard)
22SMO-LVD R temperature -40°C to +85°C (W = Option)
eratin
i, | Supply voltage (Voo) +2.5V DC *5% \ _ +33VDC 5%
Stand-by control Vi : 70% Voo min.
voltage (Pin#1) V2 30% Voo max.*
Absolute. ::JOprzlgevoltage -0.3V to +4.0V DC
Max. Ratings R e -50Cto+125C
- Input current (Pin#1 = Open or Vi) 40 mA max.
3 Stand-by current*? (Pin#1 = ViL) 15 A max.
5 o5 s Symmetry 45% to 55% at crossing point
- Rise and fall times
j g oo 0 (20% o 80% of amplitude) 0.4 ns max.
T [ OPENor utput o - -
= fic (-40cto+85C) | "0" Level Vo : +1.1V, Typical (+0.9V min.)
D u N z_ o "1" Level Von : +1.43V, Typical (+1.6V max.)
i s Load 100 Q (OUT-OUTN)
SOLDERING PATTERN Start-up time 10 ms max.
SSB phase noise _ .
075 (at Voo = +3.3V & 156.25 MHz) 155 dBc / Hz, Typical at 10 MHz offset
7 | . Ij RMS jitter (12 kHz to 20.000 MHz band) 500 fs max. (100 fs, Typical at Voo = +3.3V & 156.25 MHz)
8 - oo Disable delay time 200 ns max.
004 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
OUTPUT WAVEFORM - +250°C £10°C for 10 seconds
T . Reflow condition +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
| : \ (*?) Internal crystal oscillation to be halted (Pin#1 = Vi)
: 3 : K ] 50% Vpp Vpp
=LA =....f3:1t.%°%xpa,,,'.,},vm PACKAGE DATA TAPE SPECIFICATIONS
Symmetry =t/ T X 100(%) GND Pack Lﬂily
- ackage 225MO-LVD R 3
TEST CIRCUIT Lid Metal X -
_— Base Ceramic S ooiomone -
51w po Sealing Seam 1* = }Q csuuudg )
£ 5 Output . .
(O . ::J Terminal Tungsten (metalized) o s le] L]
g Tri- ON.C. [GND . . GO|d / Nickel A B c D F J L M | ReelDia. | Qty/Reel
Siate T | plati To00pcs
\I ermina p @ Ing (Surface) / (under) 27 | 23 | 80 | 35 | 40 111025 | 11 180 Zggg::cs
3000pca
= RoHS Compliant (Pb-free) ’
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Crystal Clock Oscillators

22SMO-LVP (+25V or +3.3V FIXED LVPECL MODELS) 2.5x2.0 mm

SPXO || 6to 175 MHz | | 2.5x2.0mm

STANDARD SMD CLOCK OSCILLATORS

22SMO-LVP

STANDARD SPECIFICATIONS . 2 5x2.0 mm
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)

228MO-LVP(AW;]
22SMO-LVP(BW

) - £100 ppm over -40°C to +85°C
) © 50 ppm over -40°C to +85°C
)

Actualsize B3 22SMO-LVP(CW) © %30 ppm over ~40°C to +85°C
0.015 gm (wt) 22SMO-LVP(DW) : %25 ppm over -40°C to +85°C
Operating -20°C to +70°C (Standard)
22SMO-LVP - temperature -40°C to +85°C (W = Option)
Cgﬁ(l;?tig]l'?s Supply voltage (Voo) +2.5V DC 5% \ _ +33VDC£5%
Stand-by control Vi : 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*
- +
Absolute gtjoprzgevoltage 0.3Vto +4.0V DC
Max. Ratings temeperature ~50Cto+125C
B Input current (Pin#1 = Open or Vi) 45 mA, Typical. (70 mA max.)
H Stand-by current* (Pin#1 = Vi) 15 JA max.
2 Symmetry 45% to 55% at crossing point
06 198 108 Rise and fall imes ;
D ke outout (20% t0 80% of amplitude) 0.25 ns, Typical / 0.5 ns max.
D m:, PN] _GomEGTOn (-40% to+85°C) | "0" Level VoL : Voo -1.810V to Voo -1.620V
B ne "1" Level Von : Voo -1.025V to Voo -0.88V
[] u . e Load 50 Q into Voo -2V
’_‘ R Start-up time 10 ms max.
SSB phase noise _ h
SOLDERING PATTERN (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.
- % %E Elsa;)lle jellaytgme 2‘(‘)0 ns max.
g ——— nable delay time ms max.
2 A 7! 001 F B B "
| % /, y 0TiF Aging +5 ppm max. at +25°C +3°C for first year
- Reflow condition +250°C £10°C for 10 seconds

OUTPUT WAVEFORM

Termination : 500 impedance matching
T TR TF

T e e

 pe R [ - VOH
Vou:Veo-0.95V, Typ % FARY Y B I
Verss : Voo-1.33V, Typ — ¢ ‘. '\ /
F

Svmmetrv =t/ T X 100(%)

TEST CIRCUIT

50% Vpp Vep

Vou : Voo-1.70V, Typ / 2%V 1 vo
1
VDD-2v

Test
o Point

Output
" Test

Voo [ Point
¥ # # 50| |s0
o# # #

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

0.01 ~ 0.1 microF
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+175°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. 22SMO-LVP(3.3VDW) 156.250MHz
(*?) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA TAPE SPECIFICATIONS
Pack e -
Item ackage 22SMO-LVP L 5 5 20201 E
Lid Metal
Base Ceramic 4 ( H% Smea S
Sealing Seam i )U)éﬂ S paagud e U)
Terminal Tungsten (metalized) N > 12| lF
. . Gold / Nickel Al Blc o | F] o] L] M] RelbDa | ayRel
Terminal plating (surface) / (under) 27| 23 | 80 | 35 | 40 | 14 |025| 11 | 180 %§§§z§:
pes
RoHS Compliant (Pb-free)




Voltage Controlled Crystal Oscillators

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

[ WIDE FREQ. RANGE ] [1.3 to 100 MHz] [2.5)(2.0 mm]

STANDARD SMD VCXO

22SMOV
Actual size €3
0.014 gm (wt.)
22SMOV

2501

0.940.1

L0775, 095 __ 0175

0675 | 065 | 0675
k

PIN| CONNECTION
Veontrol

SOLDERING PATTERN

m_m:

OUTPUT WAVEFORM
VOH L _TF—

(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
[e]
s Voo Output
o E 1 # # 1
CV) T veon|o#t # T
E

GND

CL: including fixture and probe capacitance.
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STANDARD SPECIFICATIONS $ WIDE FREQUENCY RANGE
@ PACKAGE SIZE 2.5x2.0 mm
Item Specifications
P

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
22SMOV(DW) : £25 ppm over -40°C to +85°C
Vcon = 1/2 Voo
Voo = +1.8V )
Vcon = +0.9V £0.9V *120 ppm min. na
Voo = +2.5V .
Frequency pulling VzDon - +?.25V +1.25V +120 ppm min. na.
range
Voo = +2.8V .
Veon = +1.4V £14V £130 ppm min. £90 ppm
Voo = +3.3V .
Vioon = +1.65V +1.65V £130 ppm min. £90 ppm

Frequency change vs. input voltage %2 ppm max. (Voo £10%)
- -20°C to +70°C (Standard)
Operating Operating temperature -40°C to +85°C (W = Option)
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
Supply voltage -0.5V to +5.0V DC
ﬁ/lgit.)llgiings Vcontrol voltage -0.5V t? Voo +0.5y DC
Storage temperature -40Cto+100C

Input current (no load)

2 mA max. (Voo = +1.8V)
3 mAmax. (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

Rise and fall times

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

(at Voo = +3.3V & 27.000 MHz)

Output (20% Voo to 80% Voo level) 4 ns max. (Voo = +2.5V & +3.3V) 4.5ns max. (Voo = +2.8V & +3.3V)
(-407C to +85°C) | "0" Level Vot : 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, Typical (15 kHz min.)
SSB phase noise

-130 dBc / Hz, Typical at 1 kHz offset

Veon input impedance (Vcon-GND) 10 MQ min.

5MQ 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. 22SMOV(3.3VB) 27.000MHz

PACKAGE DATA TAPE SPECIFICATIONS
4.00.1
o Package 22SMOV Y 3
Lid Metal 0’ -
Base Ceramic ( o
=<f A RG] ©
Sealing Seam ) )Lﬂ S padjadpad u)
Terminal Tungsten (metalized) _dlm 18| LF
) . Gold / Nickel AlB|C|D]F | J|L|M] ReDa | QyReel
Terminal plating (surface) / (under) wzom
27 | 23 | 80 | 35| 40| 11| 025 | 11 180 2000pcs
RoHS Compliant (Pb-free) 3000pcs




SMI
Quartz Crystal Units

22SMX STANDARD SMD CRYSTALS

22SMX STANDARD SPECIFICATIONS 22SMX STANDARD FREQUENCIES
ltem Specifications Max. Equivalent
B Freﬂltll_lency II;requentcy Series Resistance
Package type 22SMX z esignator Ohms (Q) ESR
Frequency range 16.000 MHz to 80.000 MHz 16.000000 160 80
Frequency tolerance 430 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
e Load capacitance (CL) 8 pF, Typical 19.200000 192 80
?;:';':3'“ | Shuntcapacitance (CO) 5 pF max. 20.000000 200 60
A m (W
’ Drive level (P) 100 uW max. (10 yW for testing) 20.250000 2025 60
rons 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
E HD Reflow condition 10 seconds max. at +250°C £10°C 24.000000 240 60
.545400 2454 60
— PART NUMBERING GUIDE ji :‘;2000 . .
[— - :
Package t 2% % 409 Load it (L) 25.000000 250 60
e 12 ackage type oad capacitance
g Circuit calibration condition Frequency designator 26.000000 260 60
= 27.000000 270 60
IRES i @éﬁp = - S —— : 27.120000 271 60
# 09 | # # ) . ackage ircuit Calibration Condition requenc
anfo g e e 28636360 2863636 60
= Parallel resonance
SOLDERING PATTERN 22M480-8 22 = 223MX CL=8 pF 480 = 48.000 MHz 30.000000 300 50
225320 22 = 22MIX S = Series resonance | 320 = 32.000 MHz 32.000000 320 50
PACKAGE DATA 33.000000 330 50
B 7 % 33.868800 338 50
_ /% o — 228MX 36.000000 360 40
AT-CUT Lid Metal 38.400000 384 40
. Base Ceramic 40.000000 400 40
o Sealing Seam 44.000000 440 40
- Terminal Tungsten (metalized) 45.000000 450 40
R i i Gold / Nickel 48.000000 480 40
o - Terminal plating (surface) / (under)
w© ) 52.000000 520 40
- — RoHS Compliant (Pb-free)
. 54.000000 540 40
400—45 -30 -15 0 +15 +30 +45 +60 475 +90 (C) 74.1 00000 741 40
TYPICAL TEMPERATURE CHARACTERISTICS 80'000000 800 40
TAPE SPECIFICATIONS
( < :
. )B}@:@@@LU i

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

J
3000pcs
28 | 23 | 80 | 35 | 40 [ 105|025 |075 180 (1000pcs)

26 27



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
0: 10 ppm
Frequency tolerance (at +25C £3°C) Q:£15ppm
R: 20 ppm
Temperature stability (referred to +25°C)
Temp. Stabilty(ppm)|  £3.0 50 75 +10.0 +150 £20.0 +30.0 +500 | +1000 | *150.0
. Ope. Tompratr Rane FF 5 LL 00 Q RR T XX cct GG1
Actual size () 0C to +45C (edd) O O O O O O O O O O
000953 gm (wt) 0C to +50°C (eee) O O O O O O O O O O
' ' 0C to +60C (egg) O O @ O O O O O O O
0C to  +70°C (ei) O @) O O O @) O O O
225MX -10C to +50°C (gee) O O O O O O O O O
— 25 - -10C to +60C (ggq) 8 O O O O o @ [®) [®)
-10C to +70°C (gii) O O O O O O O O O
- -10C to +75C (gj) @) O O O @) O O O
E -20C to +70°C (i) ) ) o) o) o) ) o) o)
-20C to  +75C (i) O O O @ O O O
pr — -30C to +75C  (Kj) @) O O @) @) O O
-30C to +80°C (k) O O O @ O O O
ﬁg -30°C to  +85°C (KI) O @) @) O O O O
° -35C to  +80°C (k) O O O O O O
08 08 <Top Views -40C to +85C (ml) O O O O O O
# P -40C to  +90°C  (mmm) O @) O o O O
g -40°C to +105C (mpp) O O O @) O O
= -40°C to +125°C (mt) O @) ¢ O
—W{ (O : Available (The extremes depend on actual frequencies.)
s | » 80 Q max. / 16.000 MHz to 20.000 MHz

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

SOLDERING PATTERN

17

13

Equivalent series resistance (ESR)

60 Q max. / 20.000 MHz to 30.000 MHz
50 Q max. / 30.000 MHz to 35.000 MHz
40 Q max. / 35.000 MHz to 80.000 MHz

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

(ppm)
- Frequency | Load capacitance (CL)
o0 — Package type Operating temperature range
o0 Frequency tolerance Temperature stability
+20

-20

“ — SMI Part No. Frequency | Package e bty etone Hange | Load C

ZZ 48.000MHz 22SMX Q/TT/mll/8 48.000 MHz 228MX Q=%15ppm TT =30 ppm mil=-40°C to +85°C CL=8pF

A e e w0 18.000MHz 22SMX R/JJ/egg/10 18.000 MHz 22SMX R =%20 ppm JJ=%50ppm |egg= 0Cto*60C CL=10pF

TYPICAL TEMPERATURE CHARACTERISTICS
PACKAGE DATA
TAPE SPECIFICATIONS ——
4gi01 tem 22SMX
L 14 ” 20401 é Lid Metal
Nl - Base Ceramic
( \%\ﬁ . Sealing Seam
< N RG] © i i
! )U}QJ e U) Terminal TungGStT;/(:?t:“fed)
Terminal plating 0 Icke
_lm > L2 LF (surface) / (under)
A|B | C|D[F | J | L |[M] RelDa | QyReel RoHS Compliant (Pb-free)
28 | 23 | 80 | 35 | 40 | 105 | 025|075 | 180 (:jggg;;;
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Quartz Crystal Units
31SMX

Actual size @@
0.0125 gm (wt.)

31SMX

—
0 Eﬂ T
[T
SOLDERING PATTERN

25

A

-120
\

-1
40 25 -10 +5 f20 +35

50 65 +60 +110 (C)
TYPICAL TEMPERATURE CHARACTERISTICS

TAPE SPECIFICATIONS

4.00.1

o,
L %ts vy, 20801

1.75+0.1

N
=
"=

il ©
| jud u)

E

B

L [ M [ ReelDia. | QyReel |
03 |12 | 180 | 3000pcs |
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STANDARD 32.768kHz SMD CRYSTALS

STANDARD SPECIFICATIONS
Item Symbol Specifications
Part number PIN 31M327*
Package Type 31SMX
Nominal frequency F 32.768 kHz
AAA: £ 5ppm
AA: 210 ppm
Frequency tolerance (at +25°C) AfIF A:£15 ppm
B : £20 ppm
C : £30 ppm (Standard)
12.5 pF : 31M327 (Standard)
. 9.0 pF : 31M327-9
Load capacitance CL 7.0 pF : 31M327-7
6.0 pF : 31M327-6
70k Q max. (To: -40°'Cto +85°C) (Standard)
Equivalent series resistance ESR 80k Q max. (To : ~40 C to +105 C) (Option)

80k Q max. (To : -40°C to +125°C) (Option)
50k Q max. (To: -40°C to +85°C) (R = Option)

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 C0 1.05 pF, max.
Motional capacitance C1 0.0038 pF, Typical
Capacitance ratio Yy 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
Cut XY-Cut
-40°C to +85°C (Standard)

Operating temperature range To -40°C to +105°C (W = Option)

-40°C to +125°C (WW = Option)
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

(*) Formely 31M327(C)
(*) No pattern path underneath the 31SMX

PACKAGE DATA

- Package 31SMX

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)

Terminal plating Gold / Nickal

(surface) / (under)

RoHS

Compliant (Pb-free)




SMI

Quartz Crystal Units

32.768 kHz FAMILY STANDARD THROUGH-HOLE CRYSTALS

1.2x 4.7 mm STANDARD SPECIFICATIONS
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
o A:£15 ppm
gl g —— Frequency tolerance (at +25C) AfIF B 420 ppm (Standard)
s+
0.015 gm (wt) : __ C:%30ppm :
Load capacitance CL 8.0 pF, Typical 12.5 pF, Typical
1.4 x5.0 mm Equivalent series resistance ESR | 50k Qmax. | 40k Q max. 35k Q max.
Drive level P 1 uW max.
Turnover temperature Tt +25°C t0 £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) C0 0.8 pF 1.0 pF 1.3 pF 1.6 pF
o Motional capacitance (Typical) C1 0.002 pF 0.0025 pF 0.003 pF 0.0035 pF
e Capacitance ratio (Typical) v 400 400 450 460
0.026 gm (wt) Aging (for first year) AfIF +3 ppm max. at +25°C £3°C
2.0 x6.0 mm Insulation resistance Ri 500 MQ min. at 100V DC £15V
Cut XY-Cut
/4 Operating temperature range To |-20"Cto+60°C -20"Cto +70°C
Storage temperature range Ts |-30°Cto+70C -40°C to +85°C
Shock resistance*' AfIF +5 ppm max.
Vibration resistance AfIF 5 ppm max.
(*") Shock is defined "three drops from a hight of 75cm onto hardwood.”
Actual size ==
PACKAGE DATA
0.05 gm (wt.)
tem Package 1247STF327 145STF327 26STF327 38STF327
3.0 x 8.0 mm
Cover Metal Metal Metal Metal
4 4 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
Actual size [I—= RoHS Compliant (Pb-free) | Compliant (Pb-free) | Compliant (Pb-free) | Compliant (Pb-free)
0.143 gm (wt.)
1.2x4.7Tmm 2.0x6.0 mm
XY-CUT
(ppm) -

90.18

$1.2 max.

40

$0.26£0.05

-60

-80

A 100 1.4x5.0 mm 3.0x8.0 mm

120
\ 50204 4.0 max
-140

|
‘ g
-160 .
-40 25 -10 +5 +20 +35 +50  +65  +80 +110 (C) 3

TYPICAL TEMPERATURE CHARACTERISTICS

5 max.

Ll
$3.1 max.

™ 031 max |

®1.5 max.
90.2+0.05
$0.35+0.05
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Crystal Clock Oscillators

32SMO (+1.8V, +2.5V, +3.0V or +3.3V FIXED MODELS) 3.2x25mm

[Wide Freq.] [1.5 to 170 MHz] [3.2x2.5 mm]

STANDARD SMD CLOCK OSCILLATORS

32SMO

Actual size E3
0.025gm (wt.)
32S8MO
32102
#4 #
a A
kO )
# ”
10 2 10
H w
j 2 PN CONNECTION
1 "L ] OPENor'H"
2 GND
EE 3 z [ _outeur
4 v
#

oo
Z:high impedance

SOLDERING PATTERN

OUTPUT WAVEFORM
VOH L _TF_

(1" Level)

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

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

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

GND ovbe

T

Symmetry = t/T X 100(%)

TEST CIRCUIT

Test Point

Voo Output
3

— CL

©
0.01 ~ 0.1 microF
1]
LA
@ =
S
1

CL: including fixture and probe capacitance.
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STANDARD SPECIFICATIONS . FREQUENCY RANGE
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications

General part number 32SMO*’

Frequency range 1.500 MHz to 135.000 MHz \ 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
(nggr“g{l“g}sé?tﬁ’g'rg) 32SMOIE) : #20 ppm over -20°C to +70°C
32SMO(AW) : £100 ppm over -40°C to +85°C

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 | Supply voltage (Voo) | +1.8V, +25V, +30V or +33VDC £5% | +25V,+3.0V or +3.3V DC £5%

Stand-by control Vin: 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*

Absolute Supply voltage -0.3V to +4.0V DC

Max. Ratings | Storage temperature -55°C to +125°C

v Frequency

Input current (max. mA) | 1om+ | 1om+ | oM+ | 75M+ | 85M+ | 101M+ | 135M+

(Pin#1 = Open or Vi) +18V | 15 | 20 | 50 | 70 | 75 10 | na

No load +25V | 20 | 23 | 60 | 80 | 85 12 | 255

+33vV | 24 | 35 | 70 | 90 | 105 | 15 | 295
_ 42 10 A max. (Pin#1 = Vi) - -40°C to +85°C
SlAndsCHCTERt 20 pAmax. (Pin#1 = Vi) - -40°C to +105°C / +125°C

Symmetry

45% to 55% at 1/2 Voo level

Rise and fall times

(10% Voo to 90% Voo level)

6 ns max. 3 ns max.

(at Voo = +3.3V & 133.000 MHz)

Outout (10% Voo to 90% Voo level)
(-40Cto+85C) | "0" Level VoL : 10% Voo max.
"" 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 -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 e -
tem - 328MO NG E
Lid Metal
Base Ceramic 4 ¢ AEAamEa ol o
Sealing Seam A i e
Terminal Tungsten (metalized) e > || lF
. X Gold / Nickel AlBlc|D|F |y L | M | ReelDia. | Qty/Reel
Terminal platmg (surface) / (under) 35 |28 | 80 | 35| 40 | 10 | 025 | 14 180 ;ggggzz
RoHS Compliant (Pb-free)




Crystal Clock Oscillators

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

SMI

[:s to 15 ppm } [4to 55 MHz} [3.2x2.5 mm}

STANDARD SMD CLOCK OSCILLATORS

32SMOHG

Actual size E3
0.025 gm (wt.)
32SMOHG
32402
#4 #
7
kO %)
#1 #
10 12 1.0
# ]
N w
j 2 PIN CONNECT\ON
1 \ OPEN or H'
u g § z T OUTPUT
4
#3

Z:high \mpedance

SOLDERING PATTERN

OUTPUT WAVEFORM
E{'?"HLeve\) BUS e

rrrrrrrrrrrrrrrrr 90% or 80% Veo

--- 50% Voo

voL T o R AR 10% or 20% Voo

(0" Level)
ovpe
t
.

GND
Symmetry =t/ T X 100(%)

TEST CIRCUIT
Test Point
Voo CA
S| Ve Output
% TR
Eer:| (\D L —_—c
Sueply s O #
< om l GND
State

ED
sw

CL: including fixture and probe capacitance.

STANDARD SPECIFICATIONS

@ HIGH STABILITY CMOS OUTPUT

@ PACKAGE SIZE 3.2x2.5 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

Frequency stability*?
(over all conditions)

32SMOHG(F) : £15 ppm over -40°C to +85°C
32SMOHG(G) : 10 ppm over -40°C to +85°C

(Pin#1 = Open or Vi)

32SMOHG(H) : 8 ppm over -40°C to +85°C
Operating e 0
- temperature 40°C to +85°C (Standard)
ratin
oo | Supply voltage (Voo) +1.8V, 42,5V, +3.0V or +3.3V DC £ 10%
Stand-by control Vi : 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.**
Absolute Supply voltage -0.3V to +4.0V DC
Max. Ratings | Storage temperature -40°C to +85°C
Input current

7 mA max. (no load)

Stand- by current*’

10 pA max. (Pin#1 = Vi)

(at Voo = +3.3V & 48.000 MHz)

Symmetry 45% to 55% at 1/2 Voo level
Rise and fall imes 5ns max. (10% Voo to 90% Voo level)
oueut ) |0 Level VoL 10% Voo max.
"1" Level Vo : 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 -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 s, Typical (at Voo = +3.3V & 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. 32SMOHG(3.0VG) 44.000MHz

(*3) 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
ltem R 32SMOHG
Lid Metal
Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
] g Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
TAPE SPECIFICATIONS
A—Ui‘! —
7 —— e
I NRlFARMRR oo
1 )U)QJ HEE U)

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

1000pcs
2000pcs

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

[WIDE FREQ. RANGE] [1.3 to 170 MHz] [Vnn =+1.8Vto +3.3V] [3.2x2.5 mm]

STANDARD SMD VCXO

Voltage Controlled Crystal Oscillators
32SMOVD (+1.8V, +2.5V or +3.3V FIXED MODELS)

3.2x2.5 mm

32SMOVD STANDARD SPECIFICATIONS ecvosoureur
@ 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

e 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.) Vieon = 1/2 Voo
Voo = +1.8V .
32SMOvD Frequency pulling Veon = +0.9V £0.9V 100 ppm min. na.
240, Voo = +2.5V .
[ — i=iga Voon = +1.25V £1.25V *110 ppm min. na
7 N
Voo = +3.3V . )
Voon = +1.65V +1.65V £130 ppm min. £80 ppm min.

25402

Frequency change vs. input voltage +2 ppm max. (Voo 5%)
O ) -20°C to +70°C (Standard)

> = Operating Operating temperature -40°C o +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 -0.3V to +5.0V DC
solute _
Max. Ratings Veontrol voltage 0.3v t°o Voo +0.5y DC
Storage temperature -40°Cto +100C
2 mA max. (Voo = +1.8V) na.
Input current (no load) 3 mA max. (Voo = +2.5V) na.

PIN| CONNECTION
Veontrol

5 mA max. (Voo = +3.3V)

20 mA max. (Voo = +3.3)

Symmetry

45% to 55% at 1/2 Voo level

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

6 ns max. (Voo = +1.8V)

n.a.

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

4 ns max. (Voo = +3.3V)

T v Output

(-40°C to +85°C) | "0" Level VoL : 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.

-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)

10 MQ min.

SSB phase noise

Vcon input impedance (Vcon-GND)

OUTPUT WAVEFORM Aging +5 ppm max. at +25°C £3°C for first year
(o) — S Reflow condition +280 € £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. 32SMOVD(1.8VC) 54.000 MHz

rrrrrrrrrrrrrr f 90% or 80% Voo

B - 50% Veo
A VR —mamv  PACKAGE DATA TAPE SPECIFICATIONS
(0" Level) —_— 4.040.1
GND ovDe Pack: el _
— e 32SMOVD s
T Lid Metal N -
Symmetry = t/T X 100(%) Base Ceramic ( o
Seali s NBFERSREN -
TEST CIRCUIT e il AEY )
Terminal Tungsten (metalized) 1l N s LF |
Terminal plating (Su?fgtje/) '/\léﬁi;]edler) Al B|C|D]F | J] L | M] RebDa | QyReel
35 | 28 [ 80 | 35| 40 | 10 [025| 14 | 180 ;gggggz
Voo Output RoHS Compliant (Pb-free)

>
&

0.01~ 0.1microF
T

#4 #3
Veon |0 #1 #2

GND

CL: including fixture and probe capacitance.
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[HIGH FREQ. ] [WIDE FREQ. RANGE] [1.25 to 170 MHz] [Vnp = +3.3V] [3.2)(2.5 mm]

STANDARD SMD VCXO

Voltage Controlled Crystal Oscillators
32SMOVF (+3.3V FIXED MODELS) 3.2x25mm

32SMOVF STANDARD SPECIFICATIONS @ WIDE FREQUENCY RANGE
@ PACKAGE SIZE 3.2x2.5 mm
em ecifications
It Specificat

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 stgt?ility 32SMOVF(3.3VE) : 20 ppm over -200C to +70°C

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

e 8B 32SMOVF(3.3VCW) : +30 ppm over -40C 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 1120 ppm min. ( 1.250 MHz to 40.000 MHz) . _
range ‘con = +1.| +1, +110 ppm min. (40. Z t0 62. Z) * ’ i *
Veon = +1.65V £1.65V 10 ppm min. (40,000 MHz to 62.000 M) | 230 PP min. (Voo = +1.65V £1.65)
3202 Frequency change vs. input voltage +2 ppm max. (Voo 5%) +2 ppm max. (Voo £10%)
# #5 #4 . 90 +70°
7 N Operating temperature _igg ig +ggg g\?\}azn%aprﬁc)) n)
$ 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.
in L 30% Voo max.
E 7 7 Pin#2 Vi : 30% V. *2
i 1 _— Supply voltage -0.3V to +5.0V DC \ -0.5V to +5.0V DC
i :
Max. Ratings Vcontrol voltage 0.3V t:) Voo +0.3y DC
Storage temperature -40Cto+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 Vo : 10% Voo max. Vo : 10% Voo max.

R "1" Level Vor 1 90% Voo min. Vor : 90% Voo min.

o Load 15 pF max. (CMOS) 15 pF max. (CMOS)
: £ Jc S Start-up time 10 ms max.
R 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)
1
SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset (40.000 MHz) -125 dBc / Hz, Typical at 1 kHz offset (155.520 MHz)

B % % % (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)
- % % % Disable delay time 200 ns max.
J Uo'of:; Enable delay time 2 ms max.

VOH
(1" Level)

90% or 80% Voo

50% Voo

Veon input impedance (Vcon-GND)

10MQ min. (62.000 MHz to 100.000 MHz)

10 MQ min. 5 MQ min. (100.000 MHz to 170.000 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. 32SMOVF(3.3VD) 122.880 MHz

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

“ manv  PACKAGE DATA TAPE SPECIFICATIONS
GND ovoc 40201
Pack e -
Item ackage 32SMOVF L By, 2001 !
T Lid Metal < -
Symmetry =t/ T X 100(%) B Ceramic ( e ©
T NRlFRmGER °pe
TEST CIRCUIT Sealng Seam e
Tesgom Terminal Tungsten (metalized) AR S | LF
5 : Gold / Nickel AlB|cCc|D]|F]J]L ReelDia. | QiyReel
Terminal lating (surface) / (under) 35| 28 | 80 |35 | 40 | 10 |025| 14 | 180 ;gggg“
Output iad
’ RoHS Compliant (Pb-free)

GND

CL: including fixture and probe capacitance.
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SMI

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
TG R 9.843 MHz to  60.000 MHz (Fundamental)
quency rang 60,000 MHz to 150,000 MHz (31d overtone) 12.000000 120 100 25.400000 254 50
Frequency tolerance +30 ppm at +95°C +3°C 12.288000 122 100 25.804800 258 50
" 3 o o 12.500000 125 100 26.000000 260 50
Temperature stability (referred to +25C) 130 ppm over -20Cto +70C
actialsze [ 10 pF, Typical (Fund tal) 12.679170 126 100 27.000000 270 50
. pF, Typical (Fundamenta
hY— Load capacitance (CL) Series resonance (3rd overtone) 13.000000 130 80 27.120000 271 50
32SMX(A) Shunt capacitance (C0) 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)
- S - . 25°C £3°C 13.560000 1356 80 28.375000 283 50
: + .at+ *
@ Aging 5 ppm max. at +25 C £3C per year 14318180 143 80 28.636360 2863636 50
T AT-Cut/ Fundamental / 9.843MHz to 60.000MHz
= = Cut / Oscillation mode AT-Cut / 3rd overtone / 60.000MHz o 150.000MHz 14.745600 147 80 30.000000 300 50
 — Reflow condition 10 seconds max. at +250°C £10°C 15360000 193 80 $2.000000 320 50
L1012 | 10 <TopViews 16.000000 160 80 32.256000 3225 50
#1 #2 #4 #3
T PART NUMBERING GUIDE 16.368000 16368 80 32.736000 3273 50
O = - Jjﬂﬂ J 32M 130 - 10 (A) 16.369000 16369 80 32768000 32768 50
S o -1
o <#2§1#4:Groundedlume‘:\ 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
m 16.920000 1692 80 33.600000 336 50
SMI Part No. Package Circuit Calibration Condition Frequency 16.934400 1693 80 33.750000 337 50
M = Parallel 17.634160 1763 80 33.868800 338 50
= Parallel resonance
32M130-10(A) 32(A) = 32SMX(A) CL=10pF 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)
f?zz tom Package 32SMX(A) 19.200000 192 80 38.400000 384 50
Lid Metal 19.440000 194 80 39.000000 390 50
+40 T~
0 1 Base Ceramic 19.500000 195 80 40.000000 400 50
R B o =T ; 19.660800 196 80 40.500000 405 50
== Sealing Seam
40 p— T t alized 19.680000 1968 80 40.659300 4065 50
. ermina ungsten (metalized) 19.800000 198 80 41000000 410 50
0 : ] Gold / Nickel
) TV;ICALTEMPERATURECHARACTER\STICS © Termlnal platlng (Surface) / (under) 20000000 200 50 41 600000 416 50
RoHS c liant (Pb—f 20.480000 2048 50 44.000000 440 50
o ompliant (Pb-free
TAPE SPECIFICATIONS pliant ( ) 20.500000 205 50 48.000000 480 50
L O, 2001 ] é 21.948718 2194 50 49.152000 491 50
7 —— — 22000000 220 50 50.000000 500 50
E = °) o 22.118400 221 50
1 )B}%ﬂ = @ @ @ U) 52.000000 520 50
22.579200 2257 50 54.000000 540 50
Alslc|o|F ]|y L T ReelDia. | Qty/Reel 23.104000 23104 50 55.466700 5546 50
35 | 28 [ 80 | 35 | 40 | 105 [025 | 10 | 180 @ggggz; 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)
24.576000 245 50
25.000000 250 50
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Quartz Crystal Units

SMI

CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

32SMX(A) CUSTOM

32SMX(A)

CUSTOM SPECIFICATIONS

Actual size (3
0.0165 gm (wt.)
32SMX(A)
3.240.1
#4 #
a 3\
)
#1 #2

<Top View>

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

SOLDERING PATTERN

AT-CUT

(ppm)
+100

Item Specifications
Package type 32SMX(A)
Frequency range 10.000 MHz to 150.000 MHz
0:£10 ppm
Frequency tolerance (at +25°C £3°C) Q: 15 ppm
R 20 ppm
Temperature stability (referred to +25°C)
Tomp. Stability(ppm) | 3.0 50 75 +10.0 +15,0 +20.0 £30.0 500 | #1000 | *1500
Ope. Tapertrs Rarge FF W LL 00 QQ RR T XX cct GG1
0C to +45C (edd) O O O O O O O O O O
0C to +50C (eee) ) 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 (eil) O O O O O @] O O O
-10C to +50°C (gee) O O O O O O O O O
-10C to +60°C (ggg) O O O O O D O O O
-10C to  +70°C (i) O @) 0 @) O @) 0 O @
-10C to  +75C (gjj) O O C O O O O O
-20C to +70C (i) @) 0 @) @) @) 0 @) O
-20C to +75C (i) @) [@ @) @) @) [@ O
-30C to +75C (Kj) 0 0 @) @) @ ¢ O
-30C to +80°C (kkk) @) 0 @) @) @ @ O
-30C to +85C (Kl @) O O O O O @)
-35C to +80°C (k) 0 @) @) O 0 @)
-40C to +85C (mll) O O @) O O O
-40C to  +90°C (mmm) O O O O O O
-40°C to +105°C (mpp) O O O O O O
-40C to +125°C (mtt) @) O @) @)
(O : Available (The extremes depend on actual frequencies.)
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)
e 50 Qmax./ 20.000 MHzto 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 uW 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

60 I
0
100
-45 -30 -15 [) +15 +30 +45 +60 +75 490 (C)
TYPICAL TEMPERATURE CHARACTERISTICS
TAPE SPECIFICATIONS
ey
o S
L /5\(;17; 20401 g
( \\ 0 ) )
T NRIFRERR Yoo
1 )U}QQLJLJLJU)
SR TR
AlBJc 0] F[J]L ][ M]JReDa | QyRe
35 | 28 | 80 | 35 | 40 [ 105|025 | 10 | 180 3000pcs

(1000pcs)

Frequency Load capacitance (CL)
Package type Operating temperature range
Frequency tolerance Temperature stability
SMI Part No. Frequency Package Frequency T ero® | Tompareroms Bange | LoadC

24 576MHz 32SMX(A) RITTIiji8 24.576 MHz 32SMX(A) R = %20 ppm TT=%30ppm | ijj = -20°Cto £757C CL=8pF
PACKAGE DATA

- Package 32 SMX( A)

Lid Metal

Base Ceramic

Sealing Seam

Terminal Tungsten (metalized)

n A Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
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Monolithic Crystal Filters
38SMF SERIES (2-POLE MCF IN SINGLE 3.8x3.8 mm PACKAGE)

SMI

[SINGLE PACKAGE] [3.8x3.8 mm] 2-POLE

STANDARD SMD MCF

STANDARD SPECIFICATIONS QLPOLEFLTERS =~
@ PACKAGE SIZE 3.8x3.8 mm
Nominal 5 q - .
Part Number Frequency Oscilaton Passband min. Stopband max. Guﬁtrtaer:‘t::téor:\‘in. RI:]%;;I.e Loss max. T::g:g:ﬂgg Tgrg;;arg{‘u%e N&I:f
(MHz) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (dB) (Q I pF) (c)
38SMF450A15 45000 | FUND 3 +7.5 13 +25.0 60 -910 1.0 3.0 560 // 4.5 -30t0 +80 2
38SMF450A30 45.000 | FUND 3 +15 15 +60.0 60 -900 1.0 2.5 1100 // 1.0 -30t0 +80 2
38SMF463A15 46.350 | FUND 3 +75 15 125.0 70 -910 1.0 2.0 470 1/ 6.0 -30to +80 2
38SMF 38SMF PACKAGE DATA
] T - Package 38SMF
# #7 N
" w é Lid Metal
# Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
. g Gold / Nickel
mww‘%g% Terminal plating (surface) / (under)
acal size [ o RoHS Compliant (Pb-free)
QUTPUT
0.042 gm (wt.) o
SOLDERING PATTERN TAPE SPECIFICATIONS
12 1.2 ﬂ]ioi -
,- 7 7- L s 204041 3
Ky % 7B ( % " D
%%// D . )B)QQ@@BU)
\A\B\C\D\F\T\L\mkeemia.\owmeel\

425 425|120 55 | 80 | 15 | 03 [135] 180 | 1000pes |
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Low Voltage Positive Emitter Coupled Logic VCXO
53SMOVH (+3.3V FIXED LVPECL VCXO) 3.2x2.5mm

[WIDE FREQ. RANGE] [10 to 170 MHz] [3.2x2.5 mm]

STANDARD SMD VCXO

53SMOVH

STANDARD SPECIFICATIONS QLIPECLVOXO = e
@ PACKAGE SIZE 3.2x2.5 mm
Item Specifications
General part number 53SMOVH*'
Frequency range 10.000 MHz to 170.000 MHz

53SMOVH(3.3VB) : 250 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 83 53SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C
0,025 gm (wt) : Vceon = 1/2 Voo
Frequency pulling | Voo = +3.3V +80 pom min
53SMOVH range Vicon = +1.65V £1.65V =eopp )
s2s02 Frequency change vs. input voltage + 2 ppm max. (Voo  10%)
7 W W . -20°C to +70°C (Standard)
~ N Operating temperature -40°C 10 +85°C (W = Option)
3 Operating Supply voltage (Voo) +3.3V DC £10%
< Conditions Control voltage (Vcon = Pin#1) +1.65V £1.65V DC
Stand-by control voltage Vin : 70% Voo min.
(Pin#2) Vi : 30% Voo max.*?
Supply voltage -0.5V to +5.0V DC
ﬁ/ll;iélg{iings Vcontrol voltage -0.5V t:) Voo +0.5:/ DC
Storage temperature -40"Cto +100°C
Input current (Pin#2 = Open or Vi) 80 mA max.
PNl comweeTon Stand-by current (Pin#2 = "L") 60 A max.

“L" [ OPENor'H
GND

Z [ outPuT

Z [c-ouTpPuT|
Voo

Z: high impedance

SOLDERING PATTERN

OUTPUT WAVEFORM
Termination : 50 ohms impedance mafching
v — Bl
VoH : Voo 0.95V, Typ. )_\ [~ sotivop
Veross : Voo 1.33V, Typ, / o
Vol : Vo 1.7V, Typ. /
iy ] e
GND ovDe
Vo2V t
.
Symmetry = UT x 100(%)
TEST CIRCUIT
O fon
Output Tost
Point

DC
Power
Supply

<
=/

001 ~ 0.1 microF
1L
1T

Voo-2V

106

Symmetry

45% to 55% at crossing point

Rise and fall times

0.5 ns max.

(at Voo = +3.3V & 155.520 MHz)

Output (20% to 80% of amplitude)

(-40C10+85C) Fgr gyl Vo - +1.68V max. (+1.49V min.)
"1" Level Vor : +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

-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)

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

e.g. 53SMOVH(3.3VBW) 155.520 MHz
(*?) Internal crystal oscillation to be halted (Pin#2 = Vu).

PACKAGE DATA

TAPE SPECIFICATIONS
(\”'\L e
9 )B}@ﬁ@@@L@ o

Reel Dia. Qty/Reel

1000pcs

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

e Package 53SMOVH
Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating (suGrfglge/) Nﬁlr(mzler)
RoHS Compliant (Pb-free)




Quartz Crystal Units
53SMX(B) CUSTOM

53SMX(B)

CUSTOM SPECIFICATIONS

CUSTOM-DESIGNED HIGH SPEC SMD CRYSTALS

Actual size .

0.0238 gm (wt.)
53SMX(B)
5 S
\ J §

0.8540.15

[' 2
HE
SOLDERING PATTERN

37

Item Specifications
Package type 53SMX(B)
Frequency range 10.000 MHz to 300.000 MHz
0:£10 ppm
g g Q:£15 ppm
Frequency tolerance (at +25°C £3°C) R:+20 ng
T:£30 ppm
Temperature stability (referred to +25°C)
Temp. Stabilty(ppm) | 3.0 +50 +75 +10.0 +15.0 +20.0 +30.0 500 | #1000 | *1500
Ope Tonparare Rarge FF i LL 00 [eld] RR T XX cct GG1
0C to +45C (edd) @) 0 @) @) @) @) @) @) @) 0
0C to +50°C (eee) O O @] O O O O O O O
0C to +60°C (egg) O O O O O O O O O O
0°C to +70°C (eii) O O @) 0 @) @) @ @) O
-10C to +50°C (gee) O O O O O O O O O
-10C to +60°C (ggg) @) @) @) O O @) @) O @
-10C to  +70C (gi) O O O @) @ @ O @) O
-10C to +75C (i) O O @) 0 0 @) @ O
-20C to +70°C (i) O O O O ] O O O
-20C to +75C (ij) O @) O O O 0 @
-30C to +75C  (Kj) O @ ¢ O O @) @)
-30C to +80°C (k) O @ O O @ @) @
-30C to +85C (K O @) @) @) @) @) 0
-35C to  +80°C (Ikk) O O D @ @) O
-40°C to +85C (ml) @) C 0 @) @ @
-40C to +90°C (mmm) O O O O O O
-40°C to +105C (mpp) O O O O O O
-40C to +125C  (mtt) O @) O ®)

O : Available (The extremes depend on actual frequencies.

Equivalent series resistance (ESR)

)
60 Q max./ 10.000 MHz to 11.000 MHz (Fundamental)
50 Q max./ 11.000 MHz to 12.000 MHz (Fundamental)
40 Q max./ 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 pW for testing)
Aging +3 ppm max. at +25°C £3°C for first year

Cut / Oscillation mode

AT-Cut/ Fundamental / 10.000 MHz to  70.000 MHz

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
o 13.000MHz 53SMX(B) O / OO / kkk / 10
fif 0
; 2 Frequency ‘ Load capacitance (CL)
40 [ Package type Operating temperature range
. Frequency tolerance Temperature stabilty
40045 -30 -15 0 +15 +30 +45 +60 +75  +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS 5 —
SMI Part No. Frequency Package o Stability Range | Load Capacitance
TAPE SPECIFICATIONS 13.000MHz 53SMX(B) O/OOKKK/10 | 13.000 MHz 53SMX(B) O=+0ppm | 00=+i0ppm |Kk=-30Cto+80C| CL=10pF
40101 _ 16.360MHz 53SMX(B) Q/LLIggg/9 15.360 MHz 53SMX(B) Q=15 ppm LL=#75ppm |ggg=-10Cl0+60°C|  CL=9pF
NG 8
. E
s PACKAGE DATA
I N RF RG] °te Rackees 53SMX(B)
I b ) ) fiom
}Q ) Lid Metal
R K RN - Base Ceramic
[A]BJc] o[ FJ L ][M]RelbDa | QyReel | Sealing Seam
|54 |35 [120] 55 [ 80 ] 15 [025[ 10 | 180 | 1000pcs | Terminal Tungsten (metalized)
" - Gold / Nickel
Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
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SMI

Quartz Crystal Units
53SMX FAMI

STANDARD SMD CRYSTALS

53SMX(B) STANDARD SPECIFICATIONS SOLDERING PATTERN 53SMX STANDARD FREQUENCIES
— 53SMX(B) & 53SMX(D) i i i
Item Specifications a7 o nak o X Equiiaient
7 Package type 53SMX(B) 53SMX(C) 53SMX(D) 7 % Fre&lll'lezncy E;i(i‘;::&yr ~ Series : MHz Eesi'gnato'r Series f MHz I:;es?gnato'r Sores
STos “ Resistance Resistance Resistance
. —
%@/ Frequency range 10.0 MHz to 300.0 MHz 8.0 MHz to 60.0 MHz 8.0 MHz to 50.0 MHz /j %I Chins(Q)ESR Chins{O)[ESR Shms(O)ESR
| — 8.000000 080 300 19.312500 193125 50 40000000 400 50
Frequency tolerance +50 ppm at +25C +3°C /% 9.000000 090 300 19.440000 194 50 40500000 405 50
o D Temperature stability (referred to +25°C) +50 ppm over -20°C to +70°C 9.519200 09519 100 19.500000 195 50 41.600000 416 50
Actual size . . 9.600000 096 100 19.660800 196 50 41.850000 418 50
Load capacitance (CL) 14 pF, Typical
0.0238 gm (wt) : 9.830400 098 100 19.680000 1968 50 42.000000 420 50
Shunt capacitance (C0) 5 pF max. 9.843750 0984 100 19.800000 198 50 44.000000 440 50
53SMX(C) Drive level (P) 100 yW max. (10 yW for testing) 10.000000 100 100 20.000000 200 50 45.000000 450 50
g £5 ppm max. at +25°C +3C per year 10.178125 1017 100 20.250000 2025 50 45.158400 451 50
11059200 1105 100 20.480000 2048 50 48000000 480 50
AT-Cut/Fundamental / 8.000 MHzto  70.000 MHz AT-CUT 11.289600 1128 100 20500000 205 50 49152000 491 50
Cut/ Oscillation mode AT-Cut/ 3rd overtone / 70.000 MHz to 170.000 MHz oom) 12.000000 120 100 20.945000 20945 50 50.000000 500 50
AT-Cut/ 5th overtone / 170.000 MHz to 300.000 MHz 0 12.272700 1227 100 21.250000 2125 50 52.902500 529 50
— : - — e 12.288000 122 100 22.000000 220 50 54.000000 540 50
Actual size (00 Reflow condition 10 seconds max. at +250°C £10°C = 12.500000 125 100 22118400 21 50
0.0413 gm (ut) 0 _ 12.504000 12504 100 22.168000 2216 50
PART NUMBERING GUIDE st of— opemnif” 12.600000 126 100 22579200 225 50
20p==2"
53SMX(D) 53 M 143 - 14 (C) ® 12.731930 1273 100 22579600 | 22579 50
T T © — 12.800000 128 100 23104000 23104 50
Package type T T Package type ™ 13.000000 130 100 24.000000 240 50
Circuit calibration condition Load capacitance (CL) e w0 s W e e 13.081480 1308 100 24.288000 242 50
Frequency designator TYPICAL TEMPERATURE CHARACTERISTICS 13.225625 1322562 100 24.504200 24504 50
13.440000 1344 100 24545450 | 2454545 50
[ Example | TAPE SPECIFICATIONS 13.500000 135 100 24.553500 2455 50
Actual size (2 SMI Part No. Package Circuit Calibration Condition Frequency = - 13:560000 1356 100 24576000 2 0
00564 am (ot M = Parallel resonance N g 14.187500 1418 100 25.000000 250 50
A m (WL, = J -
gm (wt) 53M320-16(B) 53(B) = 53SMX(B) Ffstipe: 320 = 32.000 MHz = — 14296875 1429 100 25140000 | 2514 50
53SMX(B) i S - 14.300000 143 100 25.400000 254 50
= < oimIm] °
002 53M143-14(C) 53(C) = 53SMX(C) M P%rf":egze;g”ance 143 = 14.31818 MHz FoEhA ) 14.318180 1431 100 26000000 260 50
H s : . - - - 14.400000 144 100 26.973100 2697 50
5 535184(D) 53(D) = 53SMX(D) S = Series resonance 184 = 18.432 MHz — - e 14.745600 147 100 27000000 270 50
° 33SMX(B) 15.000000 150 50 27.120000 271 50
# . PACKAGE DATA } z } = }150} = } -~ } - }025} u } e } b= } 15.360000 153 50 27.648000 276 50
 — 15.600000 156 50 27.820800 2782 50
E Package 53SMX(C)
12, 25 12 <Topviows ltem 9 53SMX(B) 53SMX(C) 53SMX(D) (AT o[8[ F [ 3 ¢ W] waa | Gy | 15.968000 159 50 28.224000 282 50
il é - "“1,,‘ ‘,,*}‘ Lid Metal Ceramic Ceramic |55 | 37 [120] 55 [ 80 | 15| 03 [165] 180 | 1000pcs | 15.974400 1597 50 28.322000 2832 50
- [_@_IJ B . ) ; 53SMX(D) 15.978000 15978 50 28.375000 283 50
L ase Ceramic Ceramic Ceramic
[:l:j [ . [A[8Jc o [FJJ]L [ M]ReDa | ayRee | 16.000000 160 50 28.500000 285 50
# " (ﬂ:;Ameundemm:;“d) Sealing Seam Glass Glass |55 |35 |120] 55 | 80 | 15| 03 [ 14 | 180 | 1000pcs | 16.050000 1605 50 28.636360 2863636 50
Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized) 16.367000 16367 50 28.636363 2863 50
S3SMX(C) Torminal olatin Gold / Nickel Gold / Nickel Gold / Nickel 10368000 | 10968 = G %0
9002 plaing (surface) / (under) (surface) / (under) (surface) / (under) 16.363000 16369 50 20498900 | 204980 50
. < - ) : 16.370000 1637 50 30.000000 300 50
3 RoHS Compliant (Pb-free) Compliant Compliant 16.384000 163 50 30.080000 3008 5
L J° 16.500000 165 50 32.000000 320 50
T 53SMX(D) 16.670000 1667 50 32110000 321 50
S0 T 1 5002 16.800000 168 50 32.720000 327 50
<s3SIN(150> A = 16.900000 169 50 32768000 32768 50
Paw - g 16920000 1692 50 33.000000 330 50
°l 16.934400 1693 50 33.231000 332 50
i 3 " ” 17.328000 173 50 33.330000 3333 50
——== 17.581400 175 50 33.333000 33333 50
S <Top Viow> 17.734475 1773 50 33750000 3375 50
#1 #2 #4 #3
- BET ™ 18.000000 180 50 33.868800 338 50
<Top View> EL [ﬁ[ﬂ—]} 18.414000 1841 50 34.368000 343 50
(M D R B 18.432000 184 50 35.280000 3528 50
I'H ) 0 288N 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

30
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SMI

[WIDE FREQ. RANGE] [30 to 170 MHz] [5.0x3.2 mm]

STANDARD SMD VCXO

Low Voltage Positive Emitter Coupled Logic VCXO

55SMOVH (+3.3V FIXED LVPECL VCXO) 50x3:2mm

55SMOVH STANDARD SPECIFICATIONS QLIPECLVOXO 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
55SMOVH(3.3VCW) : 30 ppm over -40°C to +85°C

Actual size -

0.051 gm (wt.)

55SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C
Veon = 1/2 Voo

Frequency pulling | Voo = +3.3V 80 ppm min

55SMOVH range Veon = +1.65V +1.65V
Frequency change vs. input voltage +2 ppm max. (Voo £10%)
. -20°C to +70°C (Standard
Operating temperature ~40°C 10 +85°C EW = Opt gn)
Operating Supply voltage (Voo) +3.3V DC £10%
SSSMOVHAHE Conditions Control voltage (Vcon = Pin#t) +1.65V £1.65V DC
T o Stand-by control voltage Vi : 70% Voo min.
] OPENor | (Pin#2) Vi : 30% Voo max.*
- Z } e . Supply voltage -0.3Vto +5.0V DC
GH high enab\ev;j high impedance Max. Ratings Veontrol voltage -0.3v t? Voo +O'3y ne
Storage temperature -40Cto+100C
55SMOVH-LE
PN CONNECTION Input current (Pin#2 = HE or LE) 90 mA max.
T aNSJPEﬂ Stand-by current (Pin#2 = LD or HD)** 5.0 mA max.
2 C?ga';gH z Symmetry; 45% to 55% at crossing point
6 Vao Rise and fall times
LE :low enable Z : high impedance (20% t0 80% of amplitude) 1.0 ns max.
Output "0" Level ( 0°C to +85°C) VoL : +1.68V max. (+1.49V min.)
SOLDERING PATTERN (-40°C to +85°C) | "1" Level (  0°Cto +857C) Vou : +2.42V max. (+2.275V min.)
0856 "0" Level (-40Cto  0C) VoL : +1.745V max. (+1.49V min.)
A o v "1"Level (-40Cto  0C) Vou : +2.42V max. (+2.215V min.)
o P
1 Pl Load 50 Qinto Voo -2V
= 0.014F a
o e Start-up time 10 ms max.
Frequency linearity 10 % max.
Frequency slope Positive
OUTPUT WAVEFORM Modulation bandwidth (-3 dB) 20 kHz min,
Termination : 50 ohms impedance matching SSB phase noise

(at Voo = +3.3V & 122.880 MHz) -157 dBc / Hz, Typical at 10 MHz offset

VOH TR TF

(1" Level) —= = =
oo\ [ _— RMS jitter (12 I.(Hz to 20.000 MHz band) 0.3 ps max.
Voross : Voo 1.33, Typ. 50vm Disable delay time 200 ns max.
Vol Vo 1.7V, Typ | Enable delay time 20 us max.

VoL ~ 20% Vpp : : :

(“ngVN"‘é) : ——| e Vcon input impedance (Vcon-GND) 10 MQ min.

o 1 Differential output voltage +0.4V min.
Aging +5 ppm max. at +25°C £3°C for first year

Symmetry = tT x 100(%)

TEST CIRCUIT

+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.

Reflow condition

O et e.g. 55SMOVH-HE(3.3VE) 155.520 MHz
(*) Internal crystal oscillation to be halted.
Output Test LD : Low disable

s Paint HD : High disable

z PACKAGE DATA

< Vo2V

T — Package 55SMOVH
4 Lid Metal
Base Ceramic
TAPE SPECIFICATIONS
20501 Sealing Seam
L\ Fsy,, 20 é Terminal Tungsten (metalized)
22 g
— . . Gold / Nickel
7o ﬁ(\ N Terminal plating (surface) / (under)
] T NRFEIRERE © :
1 )H_J])LQJ atjad Judjud) ﬂ:ﬂ) RoHS Compliant (Pb-free)
M K I -]
[A]B [D ] FJ o]t [ ™] ReelbDa | QyReel |
\

C
20

[&] [F ]
[ 54 [35 1 580 [ 15 03

2
o

14| 180 | 1o00pcs |
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SMI

[13.5 to 400 MHz] [7.0x5.0 mm]

STANDARD SMD CLOCK OSCILLATORS

Crystal Clock Oscillators

57SMO (+2.5V or +3.3V FIXED LVPECL MODELS) 7.0x5.0mm

°
57SMO STANDARD SPECIFICATIONS o race T 5.0 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
(nggr“g{l‘%[féftﬁ’g:g) 57SMOE) : %20 ppm over -20°C to +70°C
souatsoc IO 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
s 57SMO(DW) : 25 ppm over -40°C to +85°C
57SMO . -20°Cto +70°C (Standard)
glrffgg‘t%re -40°Cto +85°C (W = Option)
SONEECE—CR Operating P -40°C to +105°C (WW = Option)
o Conditions Supply voltage (Voo) +2.5V DC 5% \ +3.3V DC 5%
= Stand-by control Vin 2 70% Voo min.
O ) voltage (Pin#1) Vi : 30% Voo max.*
# #2 #3 -0. V + . V D
Absolute :rorizgevoltage 0.5V to +5.0V DC
Max. Ratings R -50Cto+125C
Input current (Pin#1 = Open or Vi) 88 mA max. (55mA, Typical)
. -L9°N”TCC$L"E“N o Stand-by current*” (Pin#1 = Vi) 30 pA max.
— Symmetry 45% 0 55% (13,500 MHz to 350.000 MHz)
z__ [coumr (at crossing point) 40% to 60% (350.000 MHz to 400.000 MHz)
Z - high impedance 2 . i
Output (an(',??oaegfioffﬂ;f,mf 0.7 ns max. (0.3 ns, Typical)
(-40C10+85°C) [~ . .
0" Level Vo : +0.67V to +1.195V VoL : +1.47V to +1.745V
SOLEEBLNqBPATTERN "1" Level Von : +1.415V to +1.760V Vo : +2.215V to +2.42V
L Load 50 Q into Voo -2V
10 7 Start-up time 10 ms max.
o — SSB i
] [ phase noise _ ;
47 % 7/l (at Voo = +3.3V & 155.520 MHz) 147 dBc / Hz, Typical at 100 kHz offset
e RMS jitter (12 kHz to 20.000 MHz band)
oo (at Voo = +3.3V/ & 155.520 MHz) 0.5 ps max.
TEST CIRCUIT Disable delay ?ime 200 ns max.
- Enable delay time 2 ms max.
© i Differential output voltage 0.4Vp-p min.

Output

+5 ppm max. at +25°C £3°C for first year
+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. 57SMO(3.3VBW) 155.520MHz
(*3) Internal crystal oscillation to be halted (Pin#1 = Vi)

PACKAGE DATA

Test H
Veo ] pant Aging
##5 #lsn|  |s00
o# # #

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

Dc
Power
Supply

)

Reflow condition

0.01 ~ 0.1 microF
I

OUTPUT WAVEFORM
Termination : 500 |mpjdance mTa:mng . ttem Package 57SMO
% I [ Lid Metal
Vou: Vo095V, Typ % A /_\ 3 o 80% Vp ;
Ve v t300, Tip ———F——F o | oo Base Ceramic
VoL Voo-1.70V, Typ /_\_/\_/ C 2R 1 yoL Sealing Seam
Svmmetry =t/ T X 1000%) vDD-2v Terminal Tungsten (metalized)
TAPE SPECIFICATIONS : : Gold / Nickel
s Terminal plating (surface) / (under)
L, 2 Z RoHS Compliant (Pb-free)
( a0 o0—06
D . )B}@ﬁBQSU) : UI
M K A I<F
[A]lBJc]Do[FJ L] M]ReeDa | QyRel |
[ 74 [ 54 160 75 | 80 [ 15 [ 03 [ 19 | 180 | 1000pcs |
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Low Voltage Positive Emitter Coupled Logic VCXO [ WiDE FREQ. RANGE | (3010 200 Mz | ( 7.0x5.0 mm |

B57SMOVH (+3.3V FIXED LVPECL VCXO) 7.0x5.0mm

STANDARD SMD VCXO

57SMOVH STANDARD SPECIFICATIONS QLIPECLVCXD = 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) : 250 ppm over -20°C to +70°C

57SMOVH(3.3VC) : £30 ppm over -20°C to +70°C

57SMOVH(3.3VD) : 25 ppm over -20°C to +70°C

Frequency stability 57SMOVH(3.3VE) : 20 ppm over -20'Cto +70°C
(over all conditions) 57SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C
57SMOVH(3.3VCW) : £30 ppm over -40°C to +85°C

Actual size -

57SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C

57SMOVH

7.0£0.2
#5 #5 #4

5.00.2

0.175 gm (wt.)

57SMOVH-HE

PIN CONNECTION

Veontrol

"T"__ ] OPENorH'

Z

GND
|__output

z

[ C-ouTPUT

Voo
HE - high enable Z : high impedance

57SMOVH-LE

PIN CONNECTION |

Veontrol |

g

[ OPENorH" |

GND

outPUT | 7 |

coutPUT | 7|

Vo
LE - low enable Z: high impedance

SOLDERING PATTERN

16 16

[

Vceon = 1/2 Voo

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

80 ppm min.

Frequency change vs. input voltage

+2 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#1) +1.65V £1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vi 1 30% Voo max.*?
Supply voltage -0.3V to +5.0V DC
Aol Vcontrol voltage -0.3V to Voo +0.3V DC
Max. Ratings = —
Storage temperature -40"Cto +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 times

(20% to 80% of amplitude)

1.0 ns max.

Output "0" Level ( 0°Cto +85°C

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

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

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

"0" Level (-40Cto+ 0T

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

"1" Level (-40Cto+ 0C

)
)
)
)

Von 1 +2.42V max. (+2.215V min.)

Load 50 Q into Voo -2V
8 % Start-up time 10 ms max.
= 7 06%“: Frequency linearity 10 % max.
254 | 254 Frequency slope Positive
T
508 Modulation bandwidth (-3 dB) 20 kHz min.
SSB phase noise B .
OUTPUT WAVEFORM (at Voo = +3.3V & 122.880 MHz) 157 dBc / Hz, Typical at 10 MHz offset
Termination : 50 ohms impedance matching RMS jitter (12 kHz to 20.000 MHz band) 0.3 ps max.
o I Disable delay time 200 ns max.
VoH : Voo 0.95V, Typ. I 500 Enable delay time 20 s max.
Veross Voo 1.3V, Typ / S0%V) Vcon input impedance (Vcon-GND) 10 MQ min.
Vol : Voo 1.7V, Typ. / ”® " " i
e 20% Vpp Dlﬁerentlal output voltage +0.4\C m|n.°
i T ovoe Aging +5 ppm max. at +25°C +3°C for first year
[ T " +250°C +10°C for 10 seconds
r L Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
Symmetry = /T x 100(%)
e “ (*") 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
TEST ClRCUlT (*?) Internal crystal oscillation to be halted.
Test LD : Low disable
O point HD : High disable
Output st
%  PACKAGE DATA TAPE SPECIFICATIONS
E
<L 4,040.1
2 Item Package 57SMOVH L Ty, 2001 é
< Voo 2V : 0’ -
Lid Metal 7 ~—— —
T Base Ceramic 4 O g amea el
Sealing Seam 1 )U}QJ S g adad R ad H:JJ)
Terminal Tungsten (metalized) Y >, X L
. . Gold / Nickel [A[8Jc o [FJJ]L [ m]ReDa | ayRee |
Terminal plating (surfoace)léﬁn%er) |74 54 [160 | 75 [ 80 | 15 | 03 | 19 | 180 | 1000pcs |
RoHS Compliant (Pb-free)
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SMI

[WIDE FREQ. RANGE] [40 to 170 MHz] [3.2x2.5 mm }

STANDARD SMD VCXO

Low Voltage Differential Signaling VCXO
63SMOVH (+3.3V FIXED LVDS VCXO) 3.2x2.5 mm

63SMOVH STANDARD SPECIFICATIONS QLIDSVOXO RANGE
@ 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 stabiﬁty 633MOVH(3.3VE) 1 £20 ppm over -20"Cto +70°C

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

e B 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.
5202 Frequency change vs. input voltage +2 ppm max. (Voo £10%)
a % = q -20°C to +70°C (Standard
7 N Operating temperature -40°C tg +85°C Ewajoa;ﬁg n)
% Operating Supply voltage (Voo) +3.3V DC £10%
Conditions Control voltage (Veon = Pin#1) +1.65V +£1.65V DC
&O ) 709 ;
> = = Stand-by control voltage Vit : 70% Voo min.
(Pint#2) Vit : 30% Voo max.*
Supply voltage -0.5V to +5.0V DC
el Veontrol voltage ~05V to Voo +0.5V DC
Max. Ratings 9 i ——
Storage temperature -40Cto+100C
o CORNECTON Input current (Pin#2 = Open or Vi) 35 mA max.
T Stand-by current (Pin#2 = "L") 30 pA max.
D > QT” ST Symmetry 45% to 55% at crossing point
d e Rise and fall times
2] S Output (20% to 80% of amplitude) 04 ns max.
(-40°C to +85°C) | "0" Level Vo : +1.1V, Typical (+0.9V min.)
"1" Level Vo : +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) 15 kHz min.

OUTPUT WAVEFORM RMS jitter (12 I.<Hz to 20.000 MHz band) 1 ps max. (155.520 MHz)
T Disable delay time 200 ns max.
T " ™ Enable delay time 2 ms max.
************* VOH Vcon input impedance (Vcon-GND) 5 MQ min.

80% Vpp

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

-120 dBc / Hz, Typical at 1 kHz offset

Differential output voltage

+0.35V, Typical

‘_ ". ." 50% Vpp Vep
vos | % i\ A / b Offset voltage +1.25V, Typical
P O v o LA .voL - P "
Aging +5 ppm max. at +25°C £3°C for first year
Symmetry =t/ TX 100(%) GND . +250°C +10°C for 10 seconds
Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
TEST ClRCUlT (*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.

e.g. 63SMOVH(3.3VBW) 160.000 MHz

Oggisu:n (*3) Internal crystal oscillation to be halted (Pin#2 = Vi).
100 ohm
Test
Voo Point
6/) Lé__ #o# #AJ Output PAc KAG E DATA
ST veon |o#1 #2  #3 |eND Pack
L e iz — 63SMOVH
° \[ ’ Lid Metal
L Base Ceramic
Sealing Seam
TAPE SPECIFICATIONS - .
2001 Terminal Tungsten (metalized)
Lo 20s01 3 g ; Gold / Nickel
S = Uil iy (surface) / (under)
o
( . RoHS Compliant (Pb-free)
. )B}@ﬁ@@@LU i
aji > N -]
A B C D F J L M Reel Dia. Qty/Reel

1000pcs

35| 28 | 80| 35| 40 | 10 [ 025 | 14 180 2000pcs
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Low Voltage Differential Signaling VCXO

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

[WIDE FREQ. RANGE] [30 to 170 MHz] [5.0x3.2 mm]

STANDARD SMD VCXO

65SMOVH

Actual size -

0.051 gm (wt.)

65SMOVH

PIN CONNECTION
Veontrol
LU ] OPENor'H'
GND
z [ ouTPUT
5 z [c-outPuT

Voo
Z:high impedance

OUTPUT WAVEFORM
| =] b AT
s ‘/‘ ::' .\ / 50% Vpp PP

— 20%Vep | J-vou

STANDARD SPECIFICATIONS QLIDSVEXD - eancE
@ PACKAGE SIZE 5.0x3.2 mm
Item Specifications
General part number 65SMOVH*'
Frequency range 30.000 MHz to 170.000 MHz

Frequency stability
(over all conditions)

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
65SMOVH(3.3VE) : £20 ppm over -20°C to +70°C
65SMOVH(3.3VBW) : 50 ppm over -40°C to +85°C
65SMOVH(3.3VCW) : £30 ppm over -40°C to +85°C
65SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C

Vceon = 1/2 Voo

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

80 ppm min.

Frequency change vs. input voltage

%2 ppm max. (Voo £10%)

Operating temperature

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

Operating Supply voltage (Voo) +2.5V DC £10% +3.3V DC +10%
Conditions Control voltage (Veon = Pint1) +1.25V +1.25V DC +1.65V +1.65V DC
Stand-by control voltage Vi : 70% Voo min.
(Pin#2) Vi 1 30% Voo max.*?
Supply voltage -0.3V to +5.0V DC
Q’;‘j(f"g‘a"tings Vicontrol voltage -03Vo Voo +03V DC
Storage temperature -40"Cto +100°C
Input current (Pin#2 = Open or Vi) 40 mA max.
Stand-by current (Pin#2 ="L") 7 mA max.

Symmetry

45% to 55% at crossing point

Rise and fall times

0.7 ns max.

(at Voo = +3.3V & 122.880 MHz)

Output (20% to 80% of amplitude)

(-40°Ct0 #85C) g g Vou: +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

-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 20 ms max.
Veon input impedance (Vcon-GND) 10 MQ min.

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
oms Reflow condition +170°C £10°C for 1 to 2 minutes (preheating)
100 ohm Font (*") Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
st e.g. 65SMOVH(3.3VE) 160.000 MHz
s Vo ot (*3) Internal crystal oscillation to be halted (Pin#2 = Vu).
Bl (D)2
Supply S
7 PACKAGE DATA
- Rackaoe 65SMOVH
= Lid Metal
TAPE SPECIFICATIONS Base Ceramic
4001 B Sealing Seam
t e’fvw., 20 2 Terminal Tungsten (metalized)
Se0 o—o—¢< ] q Gold / Nickel
( Terminal plating
o surface) / (under,
TNEERORR o (surtace) / {under)
i )U}QJ (haphapas] LJJ) RoHS Compliant (Pb-free)

e ] L]

A B C D F J L M Reel Dia. Qty/Reel
54 |35 (120 55 | 80 | 15| 03 | 14 | 180 ;gggx




Crystal Clock Oscillators

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

[13.5 to 350 MHz] [7.0x5.0 mm]

STANDARD SMD CLOCK OSCILLATORS

67SMO

Actual size -

0.175 gm (wt.)
7.0402
# #5 #4
e R
o
|
\_O )
# # )
PIN CONNECTION
" [ OPENorH'
NC.
GND
4 Z [outputT
5 z | c-outPuT
6

Voo
Z: high impedance

R F
t ST SOl
,,,,,,,,,,,,,,,,,, - VOH
‘.. 80% Vpp
T “ 50% Vpp Vpp
VAN AN AW A w [ha
Symmetry =t/ 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

@ LVDS OUTPUT

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

Frequency stability
(over all conditions)

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
67SMO(D) : +25 ppm over -20°C to +70°C
67SMO(E) : 20 ppm over -20°C to +70°C

67SMO(AW) : 100 ppm over -40°C to +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)
o temperature -40°C to +85°C (W = Option)
ratin
Cgﬁd?ti'or?s Supply voltage (Voo) +2.5V DC +5% \ _ +33VDC #5%
Stand-by control Vi : 70% Voo min.
voltage (Pin#1) Vi : 30% Voo max.*”
Absolute. groprzls/evoltage -0.5V to +5.0V DC
Max. Ratings e -50C to +125°C
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 amplitude)

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 MHz) 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)

(*") 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

4.00.1

s

z

£
1.7540.1

D

L S5 4 20601 |\ |
(
<1 LRl ©

=

haN
LIFRRE
)U}QQL LJLJU}
M K N I
c o[ F] o]t [ W] Reba [ QyReel |
54 [ 160 75 [ 80 [ 15[ 03 [ 19| 180 [ to00pcs |

>
@

tem Package 67SMO

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating ( sucr;fgl((:je/) '/\léﬁir(%l en)
RoHS Compliant (Pb-free)




Low Voltage Differential Signaling VCXO

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

SMI

[WIDE FREQ. RANGE} [30 to 170 MHz] [7.0x5.0 mm]

STANDARD SMD VCXO

67SMOVH

Actual size -

STANDARD SPECIFICATIONS QUIDSVCXD 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
67SMOVH(3.3VDW) : 25 ppm over -40°C to +85°C

Veon = 1/2 Voo

0.182 gm (wt.)
Frequency pulling | Voo = +3.3V .
67SMOVH range Vcon = +1.65V £ 1.65V 80 ppm min.
70802 Frequency change vs. input voltage +2 ppm max. (Voo £10%)
("6 * ”“N -20°C to +70°C (Standard)
Operating temperature -40°C to +85°C (W = Option)
8 -40°C to +105°C (WW = Option)
E J— 8pe(rjat!ing Supply voltage (Voo) +2.5V DC +10% +3.3V DC +10%
O y PT— COMKECTON onations Control voltage (Vcon = Pin#) +1.25V £1.25V DC +1.65V £1.65V DC
ot - — — Stand-by control voltage Vin : 70% Voo min.
e T (Pin#2) Vit : 30% Voo max.*
GH “High enab\evzh: High impedance Absolute Supply voltage -0.3Vto +5.0vV DC
7SMOVH-LE Max. Ratings Vcontrol voltage -0.3V t? Voo +0,3y DC
PIN CORNECTION Storage temperature -40"C to +100°C
L OPENor T | Input current (Pin#2 = Open or Vix) 40 mA max.
C?gy;ggT} z Stand-by current (Pin#2 = "LD or HD") 7 mA max.
6 Voo

LE - Low enable Z : Figh mpedance

SOLDERING PATTERN
Sy Yy
%
- .

TR TF

80% Vpp

‘_ ." -/ 50% Vpp Vpp
wl [y U ..... '\_/ ey o
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£0.1

0.01 ~ 0.1 microF

20401

1.75¢0.1

Symmetry

45% to 55% at crossing point

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

0.7 ns max.

Output

(-40°C to +85°C) | "0" Level Vou : +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

(at Voo = +3.3V & 122.880 MHz)

-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.
Vcon 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 Gaaliag +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.

D

L 6"5\*0,
( _
«1 il lsmionlmiml ©

.
B
[
&3

- Package 67SMOVH

Lid Metal

Base Ceramic
Sealing Seam
Terminal Tungsten (metalized)
Terminal plating ( su?fglge; ;\‘Eﬁﬁer)

RoHS Compliant (Pb-free)

wwe)
~He o ] L]
J

[ L [ W [ ReelDia. [ QiyReel |
[ 19| 180 | 1000pcs |
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SMI

Crystal Clock Oscillators (135t 220 Mhiz | (7.0x5.0 mm |
TTSMO (+2.5V or +3.3V FIXED HCSL MODELS) 7.0x5.0 mm STANDARD SMD CLOCK OSCILLATORS
77SMO STANDARD SPECIFICATIONS B e 7.0x5.0 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
(nggfgﬁ‘%rfgﬁ‘t?g;}g) 77SMO(E) : %20 ppm over -20°C to +70°C
st soc 77SMO(AW) : £100 ppm over -40°C to +85C
77SMO(BW) : #50 ppm over -40°C to +85°C
0.175 gm (wt) 77SMO(CW) : %30 ppm over -40°C to +85°C
77SMO(DW) : %25 ppm over -40°C to +85°C
77SMO Operating ~20°C to +70°C (Standard)
70:02 ) temperature -40°C to +85°C (W = Option)
P ™ Operafing — °g\ o1 \oltage (Vo) 2.5V DC +5% \ +3.3V DC 5%
Conditions pply vottage (Voo : —2 , : —2
g Stand-by control Vin : 70% Voo min.
5 E voltage (Pin#1) Vi : 30% Voo max.*”
— Absolute groﬁzgevoltage -0.3Vto +4.0vV DC
Max. Ratings temepersture -50°C to +125°C
Input current (Pin#1 = Open or Vix) 60 mA max.
SRS Stand-by current*” (Pin#1 = Vi) 15 uA max.
L LOPENeriy Symmetry 45% to 55% at crossing point
T Rise and fall times
g z \/LC?SUT':LT OUt ut (+(;.175V!0 +0.525{/DC level) 0.5 ns max.
Z:high impecance (-40'Ccto+85C) | "0" Level Vo : -150mV to +150mV
"1" Level Vo : +580mV to +850mV
Load 50 Q
Start-up time 10 ms max.
CikieEy el -133 dBc / Hz, Typical at 1 kHz offset

(at Voo = +3.3V & 155.520 MHz)

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
t e = - +250°C £10°C for 10 seconds
1 A PRV o N el +170°C £10°C for 1 to 2 minutes (preheating)
\ \ 3 . Vpp (*') Final part number to be assigned with package type, input voltage, frequency stability, operating temperature and frequency.
: : " 3 3 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 o G 77SMO
0 fon Lid Metal
5 wl " fes Base Ceramic
DC Bl ##5 # .
(\D? o WJ Sealing Seam
g \[; Ne GND% Terminal Tungsten (metalized)
500 500 . . Gold / Nickel
T Terminal plating (surface) / (under)
RoHS Compliant (Pb-free)
TAPE SPECIFICATIONS
L e,‘o‘% ZDiU1H é
C_~ -
SEPREEEE) "

[A]BJc D [FJu]L]M]RelDa
[ 74 [ 54 [ 160 75 [80 [ 15 [ 03 |19 [ 180

Quy/Reel |
1000pcs_|
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SMI
Quartz Crystal Units

86SMX FAMILY STANDARD SMD CRYSTALS

86SMX(LPN) STANDARD SPECIFICATIONS AT-CUT 86SMX STANDARD FREQUENCIES
(ppm)
Item Specifications o Max. Equivalent Max. Equivalent
a0 Frequency Frequency Series Frequency Frequency Series
Package type 86SMX(LPN) 86SMX(CSM) 0 MHz Designator Resistance MHz Designator Resistance
F 3579545 MHz to 32.000 MH a EEC e Sloe
requency range : z10 92 z o I 3.579545 035 200 18.543000 18543 50
- Frequency tolerance 150 ppm at +25°C +3°C W 3.600000 036 200 19.200000 192 50
Actualize Temperature stability (referred to +25°C) +50 ppm over ~20°C to +70°C w = 3686400 0368 200 19.660800 19 50
0.344 gm (wt) : : » 4.000000 040 150 20.000000 200 40
Load capacitance (CL) 16 pF, Typical 0w e (o) 4.032000 0403 150 20.480000 2048 40
SGSMX(CSM) Shunt Capacitance (CO) 5 pF max. TYPICAL TEMPERATURE CHARACTERISTICS 4096000 0409 150 20940000 2094 40
S Drive level (P) 100 pW max. (10 pW for testing) TAPE SPECIFICATIONS 4194304 041 150 21425660 214 40
&7 : ——— o 4433619 044 150 22.118400 221 40
S Aging +5 ppm max. at +25 C £3 C per year L o, g 4.608000 046 150 23.438000 234 40
Cut / Oscillation mode AT-Cut / Fundamental T — 4.800000 048 150 23.961600 239 40
" . . ( - 4.915200 049 150 24.000000 240 40
+ + E = o
ol - Reflow condition 10 seconds max. at +250°C +10°C 3 : B }@1 2 B @ @ u} 5000000 050 120 24 576000 215 m
5.068800 0506 120 25.000000 250 40
omsgnit)  PART NUMBERING GUIDE — BGS;II-X(LPNT 5.120000 0512 120 27.000000 270 40
86SMX(LPN) 86 M 0368 -16 (LPN) s (e To e 5[ rme oy | 5.256200 0525 120 28.224000 282 40
124401 T [ 128 48 [240 115 [120] 22 [ 04 [ 39 | 330 | 1000pcs | 6.000000 060 100 29.491200 294 40
R 2l Package type Package type 86SMX(CSM) 6.144000 061 100 30.000000 300 40
° ° §| DD Circuit calibration condition Load capacitance (CL) (A5 oo F ]3] L]w]reval ayre | 6.400000 064 100 32.000000 320 20
. [131] 53 [240 115 [120] 22 [ 04 [ 54 | 30 | 1000pcs |
“ ® Frequency designator 6.650000 0665 100
3 m 7.372800 073 80
7.441400 074 80
R SMI Part No. Package Circuit Calibration Condition Frequency 7.621000 0762 80
£ £ = 7.680000 0768 80
€ o ] 86M0368-16(LPN) | 86(LPN) = 86SMX(LPN) M Paéf"f'{gsgna”"e 0368 = 3.68640 MHz e o -
e ® M = Parallel 8.192000 08192 80
86M073-18(CSM) | 86(CSM) = B6SMX(CSM) "~ "o f@;ﬁ”ance 073 = 7.37280 MHz 9.216000 092 60
86SMX(CSM) 9.537500 095 60
9.600000 096 60
‘@E [ﬂ PACKAGE DATA 9.830400 098 60
o Package | gGSMX(LPN) 86SMX(CSM) 10.000000 100 60
I 10.240000 1024 60
1 Quter Package | Plastic Metal 10.752000 1075 60
oo 11.000000 110 60
[H;E - : Base na. Metal 11.059200 1105 60
(ool E % ] 12.000000 120 60
M 1 1 Insulator . n.a. : 46 nylon 19588000 5 5
- ress-fit : 12.296000 1229 60
Sealin o Resistance :
SOLDERING PATTERN . (3x10mm built-in) 12.800000 128 60
86SMX(LPN) Terminal lead frame 42 alloy 42 alloy 13.105000 131 50
94 . . 13.500000 135 50
7 : : Tin / Nickel .
7=
P % Terminal plating (surface) / (under) Tin 13.560000 1356 50
2 . . 14.250000 142 50
RoHS Compliant Compliant (Pb-free) 14.318180 143 50
14.745600 147 50
86SMX(CSM) 15.000000 150 50
16.360000 163 50
] B 16.000000 160 50
e 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
90SMX FAMILY

STANDARD 32.768kHz SMD CRYSTALS

90SMX(N) STANDARD SPECIFICATIONS
Item Symbol Specifications
Part number PIN 90M327(N) 90M327(S)
Package type 90SMX(N) 90SMX(S)
Nominal frequency F 32.768 kHz
AAA: £5ppm
§ AA: £10 ppm
Frequency tolerance (at +25°C) AflIF A: 15 ppm
Actual size - (BZ igg Egm (Standard)
0.125 gm (wt, :
o, s |
Equivalent series resistance ESR 50 kQ max. (To : -40°C to +85°C)
Drive level P 1 pW 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 C1 0.003 pF, Typical 0.0019 pF, Typical
sotalsze CHD Capacitance ratio y 450, Typical 520, Typical
0121 gm (wt) Aging (for first year) AfIF +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.
Hﬁ Vibration resistance AfIF +5 ppm max.
s s IR reflow resistance AfIF +10 ppm max.
M _Lg u T Reflow condition 10 seconds max. at +250°C +10°C
] Iz PACKAGE DATA
#] 5 B b ,,2
e Package 90SMX(N) 90SMX(S)
90SMX(S) Outer package Epoxy compound Plastic

LE3 - = :L‘” Sealing Press-fit (2x6 mm builtin) | Press-fit (2x6 mm built in)
t; @ Terminal lead frame Brass (CuZn) 42 alloy
# tcz Terminal plating SnAg Sn
([ A i [
II_I!E RoHS Compliant Compliant
2 %0 8 Topviw XY-CUT TAPE SPECIFICATIONS
s = i i (pom) 0201
el ‘ 0 L O, 20201 3
F i 2 ’ s =
P 55 " ‘ ‘ 40 ~a
v 1 ¢ mwf%iv:ﬁvﬁuﬂu Yo
SOLDERING PATTERN " gapggay)
-100
90SMX(N) & 90SMX(S) ) \ L VAR PR
- o 90SMX(N)

-10 +5 20 3% +50 65 +80 +110 (C)

TYPICAL TEMPERATURE CHARACTERISTICS

64

[A[8]c o [FJJ]L]M]ReDa | QyReel |

|83 ] 40 [160] 75 [ 80 | 16 | 03 | 27 |

30 | 3000pcs |

90SMX(S)

[A]s]co

[ F [ o]t ] M [ RelDa | QyReel ]

|87 |39 160 75 [ 80| - [o04 |27 ]

30 | 3000pcs |




SMI
Quartz Crystal Units

92SMX FAMILY STANDARD SMD CRYSTALS

92SMX(CN) STANDARD SPECIFICATIONS SOLDERING PATTERN 92SMX STANDARD FREQUENCIES
92SMX(CN)
Item Specifications Max. Equivalent Max. Equivalent
Frequency Frequency Series Frequency Frequency Series
S Package type 92SMX(CN) 92SMX(D)* MHz Designator OF'{lesis(g)rllEcseR MHz Designator olzesis(g)rggeR
S ms ms

§s Frequency range 3579545 MHz to 30.0 MHz | 3.579545 MHz to 40.0 MHz 3579545 035 200 24.000000 240 50

Frequency tolerance *50 ppm at +25°C £3°C 3.648000 0364 200 24.576000 245 50

Temperature stability (referred to +25°C) *50 ppm over -20°C to +70°C i'gggggg 0034608 fgg ig'gggggg 2265504 ig

ol s - Load capacitance (CL) 16 pF, Typical 4.032000 0403 150 27.000000 270 40

ryeopmowr Rl /11110 C2l e e (L) 5 pF max. 4.096000 0409 150 28636363 2863 40

/2568 gm (wt. . . 4.194304 041 150 29.491200 294 40

92SMX(D) Drive level (P) 300 pW max. (10 uW for testing) 1955519 o 150 30.000000 30 10

Aging +5 ppm max. at +25°C +3°C per year 4.800000 048 150 32.000000 320 40

Cut/ Oscillation mode AT-Cut / Fundamental 4.915200 049 150 33,000000 330 40

o o o 5.000000 050 150 35.468950 354 40

Reflow condition 10 seconds max. at +250 C £10°C . 5333000 05333 150 36.864000 368 20

Formerly 49SWX-CBN) . 5.699623 056 150 37.745000 377 40

PART NUMBERING GUIDE o — 6.000000 060 100 39.000000 390 40

0 6.144000 061 100 40.000000 400 40
- 92 M 040 - 16 (CN) i S;;gggg 0067137 128
Actual size Package type 1 Package type i 7500000 076 100
0.2355 gm (wt.) Circuit callbratlgn condition Load capacitance (CL) o 7680000 0768 100
92SMX(CN) Frequency designator L T I R S 8.000000 080 100
11.8£0.2 m TYPICAL TEMPERATURE CHARACTERISTICS 8 1 92000 081 92 1 00
Lo g 8.400000 084 100
3 E SMI Part No. Package Circuit Calibration Condition Frequency TAPE SPECIFICATIONS 9.000000 090 100
— _ _ M = Parallel resonance _ L soson P 5 9.216000 092 100
I 92M040-16(CN) 92(CN) = 92SMX(CN) CL = 16pF 040 = 4.000 MHz \m _ g 9.600000 096 100
I TT I =[ |92sMx(1.50)(1.5:0.1mm max. Epoxy fgb'"_?,';’;‘ - O 9.830400 098 100
92SMX(1.8C)|1.8+0.2mm max.|_Glass | Compliant 92M060_20(D) 92(D) = QZSMX(D) M Paéf”:elzrbesgnance 060 = 6000 MHZ <I ()E} [ﬁﬂ Ej @ @ é el e 10000000 100 80
I e P fa / 10.202000 102 80
PACKAGE DATA - AL 10.245000 10245 80
Ll LT - Package AlB|lC]|D FQZSZVIX(LCN)M Reel Di Qiy/Reel 11.059200 105 80
“ LR Item QZSMX(CN) QZSMX(D) 122 58 | 200 | 15 | 120 | 7 | 03 | 20 | 30 fggggg‘: 12.000000 120 80
92SNIX(D) Lid / Cover Ceramic Metal 92SNIX(D) 12.288000 122 80
omax B C : Gl Metal AlBJc o] F[J]L]M]ReDa | QyRee | 13.000000 130 80
ase eramic ass on hieta [113] 53 240 115 [120] 17 [ 03 [ 27 | 330 | 1000pcs | 13.248000 132 80
8 H Insulator n.a. n.a. 13.500000 135 80
: Sealing See drawing Resistance 14.000000 140 50
g . . . 14.318180 143 50
e— Terminal Tungsten (metalized) Alloy (FeNiCo) 14200000 i %0
20, 30|20 . . Gold / Nickel Gold / Nickel 14.745600 147 50
= W“T""V‘ewjﬁ‘ Terminal platmg (surface) / (under) (surface) / (under) 15.000000 150 50
[M { MR } RoHS Compliant (Pb-free) | Compliant (Pb-free) 15.360000 153 50
Lo [ = 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
93SMX FAMILY

93SMX(A) STANDARD SPECIFICATIONS
Item Specifications
Package type 93SMX(A) 93SMX(B)
S
= §‘ Frequency range 4.000 MHz to 50.000 MHz | 4.000 MHz to 8.000 MHz
(2> om 1n®
Frequency tolerance +50 ppmat+25C £3C
Temperature stability (referred to +25°C) #50 ppm over -20°C to +70°C
. - Load capacitance (CL) 16 pF, Typical
feliasze Shunt capacitance (C0) 5 pF max.

0.1667 gm (wt.)
93SMX(B)

O
S

S

Drive level (P)

300 pW max. (10 yW 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

Actual size -

0.208 gm (wt.)
93SMX(A)

8.0£02

L b

<Top View>

,,? . :,,,

L—
15| 20 |15

J
93SMX(B)

8.0£0.2

—

-

L

=
4.5£0.2

151415
—
Vo
b
b
b
o
Lo
[
Lo
T
[
P
Lo
[

SOLDERING PATTERN
93SMX(A)

6.6

93SMX(B)

Lo ]

43

36

PART NUMBERING GUIDE

93 M 100 - 16 (A
a1 iy

Package type Package type
Circuit calibration condition Load capacitance (CL)
Frequency designator
{Example
SMI Part No. Package Circuit Calibration Condition Frequency
_ _ M = Parallel resonance _
93M100-16(A) 93 = 93SMX CL = 16 pF 100 = 10.000 MHz
93S360(A) 93 = 93SMX S = Series resonance 360 = 36.000 MHz
93M040-8(B) 93(B)=93sMx(B) M~ Paéaﬂ'igrzi‘)”ance 040 = 4.000 MHz
PACKAGE DATA
ttem Package 93SMX(A) 93SMX(B)
Lid Ceramic Ceramic
Base Ceramic Ceramic
Sealing Glass Glass
Terminal Tungsten (metalized) | Tungsten (metalized)
g : Gold / Nickel Gold / Nickel
Jommaliel i (surface) / (under) (surface) / (under)
RoHS Compliant Compliant
AT-CUT TAPE SPECIFICATIONS
(opm) 40201 _
] Jf ps g
: = EREREEE
:Z I~ [A[B[c]o]F J‘L“M_IReelDiav‘Q(y/Reel‘
0 |84 |48 [ 160 75 |80 | 15 [ 03 [ 20 | 330 | 1000pcs |

-45 30 -15 0 +15  +30 +45  +60
TYPICAL TEMPERATURE CHARACTERISTICS

+75 490 (C)

93SMX STANDARD FREQUENCIES

STANDARD SMD CRYSTALS

Max. Equivalent
Series

Freﬂluency Frequency "”“sE;'#éZ"""' Freﬂuency Frequency Max.g;ul.::aum Freﬂluency Frequency M“SE;:;:""“ Freﬂuency Frequency Max'sfgqrﬂ:am Freﬂluency Frequency :
Hz Designator o.'.‘.ii'?‘s,"é?a Hz Designator m'};ss's('a"ggk Hz Designator on'.‘;ss'?g)"gn Hz Designator m'};ss's('a"ggk Hz Designator O:rﬁig{'é.gR
4.000000 040 300 13.500000 135 50 17.258400 1725 50 24.557200 2455 50 35.468800 | 354688 50
5.000000 050 250 13.560000 1356 50 17.262700 172 50 24.576000 245 50 35.637500 356 50
5.175000 0517 250 13.564980 13564 50 17.664000 176 50 24.858900 248 50 35.795500 357 50
5.845000 0584 250 13.567178 135671 50 17.734475 1773 50 25.000000 250 50 36.000000 360 50
6.000000 060 250 13.567200 135672 50 18.000000 180 50 25.140000 2514 50 36.200000 362 50
6.750000 0675 250 13.568750 | 135687 50 18.080000 1808 50 25.670000 2567 50 36.818178 | 36818178 50
7.200000 072 250 13.568800 13568 50 18.105600 181 50 25.804800 258 50 36.818200 | 368182 50
7.372800 073 250 13.570300 1357 50 18.300000 183 50 26.000000 260 50 36.864000 3686 50
7.500000 075 250 13.570313 135703 50 18.355000 1835 50 26.800000 268 50 37.500000 375 50
8.000000 080 200 13.574000 13574 50 18.425200 1842 50 26.973050 26973 50 38.000000 380 50
8.192000 08192 200 13.575600 13575 50 18.432000 184 50 26.973100 2697 50 38.035000 3803 50
8.664000 086 200 13.575630 | 135756 50 18.437500 18437 50 26.980000 2698 50 38.352000 3835 50
9.000000 090 200 13.577000 13577 50 18.544000 18544 50 27.000000 270 50 38.400000 384 50
9.185183 091 200 13.577400 | 135774 50 18.937500 1893 50 27.120000 27 50 40.000000 400 50
9.216000 092 200 13.577500 135775 50 19.000000 190 50 27.500000 275 50 40.190000 401 50
9.509375 095 120 13.580000 1358 50 19.069920 | 1906992 50 27.700000 217 50 40.320000 403 50
9.510000 0951 120 13.580600 135806 50 19.069929 | 19069929 50 27.823900 27823 50 40.500000 405 50
9.830400 098 120 13.580625 | 1358062 50 19.138600 1913 50 27.870000 2787 50 40.737600 407 50
9.843750 0984 120 13.585500 13585 50 19.170000 1917 50 28.000000 280 50 41600000 416 50
9.845310 09845 120 13.750000 1375 50 19.176000 19176 50 28.125000 281 50 42.954540 4295 50
9.859380 0985 120 13.824000 138 50 19.200000 192 50 28.224000 282 50

9.861818 098618 120 13.912800 139 50 19.247000 1924 50 28.244000 2824 50

9.861820 09861 120 14.000000 140 50 19.260000 1926 50 28.322000 2832 50

9.864375 | 0986437 120 14.129688 1412 50 19.390000 193 50 28.350000 2835 50

9.864380 09864 120 14.187500 1418 50 19.500000 195 50 28.375000 283 50

9.874380 0987 120 14.237500 1423 50 19.660800 196 50 28.496100 284 50

10.000000 100 100 14.250000 142 50 19.670000 1967 50 28.500000 285 50

10.000500 | 100005 100 14.264000 1426 50 19.687500 19687 50 28.604900 28604 50

10.178000 1017 100 14.284800 1428 50 19.800000 198 50 28.625000 2862 50

10.178125 | 101781 100 14.318180 143 50 19.968000 199 50 28.636363 2863 50

10.250000 1025 100 14.464063 1446 50 19.990000 1999 50 28.724000 287 50

10.260000 1026 100 14.721000 1472 50 19.993700 19993 50 28.900000 289 50

11.000000 110 100 14.745600 147 50 20.000000 200 50 29.000000 290 50

11.059200 1105 100 14.750000 1475 50 20.250000 2025 50 29.491200 294 50

11.150000 1115 100 15.000000 150 50 20.480000 2048 50 29.498900 | 294989 50

11.250000 1125 100 15.360000 153 50 20.499800 2049 50 29.498928 | 2949892 50

11.289600 1128 100 15.954500 1595 50 20.500000 205 50 29.700000 297 50

11.298000 11298 100 15.968000 1596 50 20.736000 2073 50 30.000000 300 50

11.894400 11894 100 15.974400 1597 50 20.945000 20945 50 30.275000 3027 50

11.895100 11895 100 15.992000 1599 50 21.000000 210 50 30.720000 307 50

11.895104 118951 100 16.000000 160 50 21.047200 2104 50 31.000000 310 50

11.968000 1196 100 16.069900 1606 50 21.047236 21047 50 31.104000 31104 50

11.980800 1198 100 16.110000 1611 50 21.120000 211 50 31.400000 314 50

11.995200 1199 100 16.128000 1612 50 21.213000 2121 50 31.948800 31948 50

12.000000 120 80 16.200000 162 50 21.250000 2125 50 31.987500 3198 50

12.288000 122 80 16.384000 163 50 21477270 2147 50 32.000000 320 50

12.331800 1233 80 16.500000 165 50 21.544400 215 50 32.223200 3222 50

12.500000 125 80 16.647300 1664 50 21.544415 2154 50 32.720000 327 50

12.580000 1258 80 16.656000 1665 50 21.667000 216 50 32.768000 32768 50

13.000000 130 50 16.666000 1666 50 22.118400 221 50 33.000000 330 50

13.083600 130836 50 16.667000 166 50 22.450000 224 50 33.145300 331 50

13.083840 | 1308384 50 16.670000 1667 50 22.579200 2257 50 33.231000 332 50

13.125000 1312 50 16.777000 1677 50 22.909088 229 50 33.333000 33333 50

13.225000 13225 50 16.777200 167 50 23.000000 230 50 33.333333 | 33333333 50

13.225600 132256 50 16.900000 169 50 23.040000 2304 50 33.528000 3352 50

13.225625 | 1322562 50 16.915000 1691 50 24.000000 240 50 33.868800 338 50

13.333300 133333 50 16.920000 1692 50 24.000100 | 240001 50 34.560000 345 50

13.333333 | 13333333 50 16.934400 1693 50 24545400 | 245454 50 35.328000 3532 50

13.400000 134 50 17.177600 171 50 24545454 | 24545454 50 35.468750 | 354687 50
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Quartz Crystal Units
94SMX FAMILY

STANDARD SMD CRYSTALS

94SMX(B) STANDARD SPECIFICATIONS
: Item Specifications
% N
gz-__;i;\&l‘ Package type 94SMX(B) 94SMX(C) 94SMX(D)
~cS Frequency range 8.0 MHz to 100.0 MHz 6.0 MHz to 70.0 MHz 6.0 MHz to 70.0 MHz
Frequency tolerance +50 ppm at +25°C £3°C
el - Temperature stability (referred to +25°C) +50 ppm over -20°C to +70°C
0.1213 gm (wt) Load capacitance (CL) 16 pF, Typical
94SMX(C Shunt capacitance (C0) 5 pF max.
( ) Drive level (P) 100 pW max. (10 uW for testing)
(o Aging +5 ppm max. at +25°C £3°C per year
&S
’\“‘Q? o AT-Cut/ Fundamental / 6.000 MHz to 50.000 MHz
v&"(o% Cut/ Oscillation mode
AT-Cut/ 3rd overtone / 30.000 MHz to 100.000 MHz
Reflow condition 10 seconds max. at +250°C £10°C
Actual size -
PART NUMBERING GUIDE
0.1266 gm (wt.)
94 M 800 - 16 (D) 30T
94SMX(D) T (D) i N
Package type Oscillation mode
Circuit calibration condition Package type
§§ Frequency designator Load capacitance (CL)
=S
=3 {Example
SMI Part No. Package Circuit Calibration Condition Frequency Oscillation mode
Actual size . 94S945(B)30T 94(B) = 94SMX(B) | S = Series resonance | 945 =94.500 MHz 30T = 3rd Overtone
0.1249 gm (ut) 94M160- 18(C) 94(C) = 94sMX(C) | M PEPIEESNN® | 1602 16.000 MHz | (o i o ain PN
. S4SMX(B) 94M800- 16(D)30T 94D)=asmix(D) | MTPEPIESONN® | 800 =80.000 MHz | 30T = 3rd Overtone
4 (7:5;0.21 “
f B
L I@ PACKAGE DATA
L J - Package 94SMX(B) 94SMX(C) 94SMX(D)
# #2
. Lid Metal Ceramic Ceramic
L Base Ceramic Ceramic Ceramic
g2, 46 ‘21 o <Top View> Sealing Seam Epoxy Epoxy
- #Zg :, M f Terminal Tungsten (metalized) Tungsten (metalized) Tungsten (metalized)
2l “—io— . . Gold / Nickel Gold / Nickel Gold / Nickel
E dﬁi tﬁ ij Terminal plating (surface) / (under) (surface) / (under) (surface) / (under)
" Bl senomene RoHS Compliant (Pb-free) Compliant (Pb-free) Compliant (Pb-free)
94SMX(C) 94SMX(D)
70402 70202
m (7.5402)
. D E 7 D E
— —
o — 1
- 125 45 125
12 46 12 ‘ ‘ TopView
| | o <Top View>
‘#1 ® ‘ s # # - . -
==l S —i0—
H o7 =) -

¥
3

073

<#2 & #4INC>
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SOLDERING PATTERN 94SMX STANDARD FREQUENCIES
94SMX(B) & 94SMX(C) . .
62 Max. Equivalent Max. Equivalent
Frequency Frequency Series Frequency Frequency Series
MHz Designator Resistance MHz Designator Resistance
Ohms(Q)ESR Ohms(Q)ESR
6.000000 060 80 40.000000 400 50
6.144000 061 80 45.555000 455 50
7.372800 073 80 49.152000 491 50
7.600000 076 80 56.448000 564 80 (3rd OT)
8.000000 080 80 56.500000 565 80 (3rd OT)
9.216000 092 80 57.645000 576 80 (3rd OT)
9.830400 098 80 61.440000 614 80 (3rd OT)
9.843750 0984 80 64.000000 640 80 (3rd OT)
(por) 10.000000 100 60 70.537600 705 80 (3rd OT)
- 10.245000 10245 60 72.303330 723 80 (3rd OT)
] —— 10.368000 103 60 72.837500 728 80 (3rd OT)
:z 11.059200 1105 60 76.210000 762 80 (3rd OT)
) - - 12.000000 120 60 77.500000 775 80 (3rd OT)
js 12.288000 122 60 78.555000 7855 80 (3rd OT)
© ~ 12.800000 128 60 78.587500 7858 80 (3rd OT)
0 13.000000 130 60 80.000000 800 80 (3rd OT)
e w0 s s w0 13.500000 135 60 80.910000 809 80 (3rd OT)
TYPICAL TEMPERATURE CHARACTERISTICS 13560000 1356 60 81 840000 818 80 (Srd OT)
TAPE SPECIFICATIONS 13.567200 135672 60 85.250000 852 80 (3rd OT)
so01 13.824000 138 60 86.784000 867 80 (3rd OT)
L O, 2 g 14.318180 143 60 94.500000 945 80 (3rd OT)
"\m - 14.725000 14725 60 100.000000 100.0 80 (3rd OT)
( - 14.745600 147 60
. )B}@ @@@@S ) 15.360000 153 60
Al N .?.f ] 16.000000 160 50
94SMX(B) 16.368000 16368 50
[A[B8]c o [FJJ] L] M]RelDa | QyReel | 16.384000 163 50
[ 73 [ 53 ]160] 75 [80] 15 03| 19] 178 | 1000pcs | 16.670000 1667 50
94SMX(C) & 94SMX(D) 18.000000 180 50
A B C D F J L M Reel Dia. Qty/Reel
Jé| 54|10 75| 80 | 15 03| 18 | | to00pes ::ggggggg 13; gg
20.000000 200 50
20.480000 2048 50
20.945000 20945 50
21.245000 2124 50
23.421000 234 50
23.670833 2367 50
24.576000 245 50
25.000000 250 50
27.000000 270 50
28.224000 282 50
28.600000 286 50
28.636363 2863 50
29.498928 2949892 50
30.000000 300 50
31.914800 319 50
33.333000 33333 50
33.553000 335 50
35.328000 353 50
35.468950 354 50
36.000000 360 50
36.864000 368 50
39.600000 396 50
35




SMI

Monolithic Crystal Filters [SINGLE PACKAGE] [7.0x5.a mm] Monolithic Crystal Filters [ SINGLE PACKAGE ][st.o mm ]
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 & 2 VWL o1 Wz & 45 Mz STANDARD SPECIFICATIONS © G TR FREQUENCIES
@ PACKAGE SIZE 7.0x5.0 mm @ PACKAGE SIZE 7.0x5.0 mm
bart Number Fyé:]?;;':la(!y Oscilation Passband min. Stopband max. Gugf't::t::gomnin. Rr:]paxpl.e Loss max. T::;:gaa:llgeg Tgng;ggtnugre NP% Igf PR Ftle%':{e':\agy Oscilaton Passband min. Stopband max. Gu‘;?:&g:?&,,_ R,:ﬂ;'_e Loss max. Tg;;':g:rt:geg Tgn':;:,gt"u%e NP%Igf
(MHz) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (dB) QI pF) (c) (MHz) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (dB) (Q/I'pF) (c)
96SMF214A7.5A 214 FUND 3 +3.75 18 425.0 70 -910 1.0 20 850 // 6.0 -30to +80 2 96SMF145A15 14575 | FUND 3.0 +7.50 13 +20.0 50 -910 0.5 2.0 2500 /1.0 -30to +80 2
96SMF214A7.5B 214 FUND 3 +3.75 18 +14.0 70 -910 1.0 20 870 // 6.0 -30to +80 2 96SMF204A5 20480 | FUND 3.0 12.50 15 110.0 70 -910 1.0 2.0 850 /| 8.0 -30 to +80 2
96SMF214A7.5C 214 FUND 3 +3.75 15 +12.5 60 -900 1.0 2.0 870 // 6.0 -30to +80 2 96SMF212A15 21250 | FUND 3.0 175 19 1250 70 910 1.0 2.0 1500 /| 25 -30to +80 2
96SMF214A12 214 FUND 3 +6.0 15 +20.0 70 -910 05 1.5 1200 // 2.0 -30 to +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 // 15 -30t0 +80 2 96SMF2132A15 21.325 | FUND 3.0 +7.50 18 +25.0 45 -150 1.0 2.0 1500 // 2.5 -30t0 +80 2
96SMF214A15B 214 FUND 3 17.5 18 125.0 70 -910 1.0 20 1500 // 2.0 -30 to +80 2 96SMF218A7.5 21.800 | FUND 3.0 +3.75 15 +12.5 70 -910 1.0 20 850 // 6.0 -30to +80 2
96SMF214A15C 214 FUND 3 175 18 +25.0 70 -910 05 15 1500 // 2.5 -30to +80 2 96SMF241A20 24100 | FUND 3.0 +10.00 10 125.0 70 -910 1.0 2.0 1350 /1 15 -30to +80 2
96SMF214A20 214 FUND 3 +10.0 15 +30.0 70 -910 1.0 2.0 1800 // 1.0 -30 to +80 2 96SMF245A20 24555 | FUND 3.0 +10.00 10 +25.0 70 -910 1.0 2.0 1350 /I 1.5 -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 24600 | FUND 3.0 $23.50 - - 40 -910 1.0 15 5000 /0.0 -30to +80 2
96SMF214A30B 214 FUND 3 +15.0 15 +45.0 60 910 10 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 /I 1.5 -30to +80 2
96SMF217A7.5A 21.7 FUND 3 +3.75 20 +18.0 70 -910 10 2.0 850 /| 6.0 -30 to +80 2 96SMF260A20 26.000 | FUND 15 +10.00 10 125.0 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 -30 to +80 2 96SMF264A15 26450 | FUND 3.0 +7.50 15 125.0 70 -910 1.0 2.0 1500 // 3.0 -30to +80 2
96SMF217A7.5C 21.7 FUND 3 +3.75 15 +125 70 -910 10 2.0 850 /| 35 -30 to +80 2 96SMF270A24 27.000 | FUND 3.0 +12.00 10 125.0 70 -910 1.0 3.0 1000 // 1.6 -30to +80 2
96SMF217A7.5D 217 FUND 3 4375 18 +12.5 50 910 1.0 20 1500 // 6.0 -30to +80 2 96SMF292A20 29.250 | FUND 3.0 +10.00 10 125.0 70 -910 1.0 15 1800 // 1.5 -30to +80 2
96SMF217A7.9 217 FUND 3 +3.95 18 1125 70 910 10 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 -30 to +80 2 96SMF451A15 45100 | FUND 3.0 17.50 15 125.0 65 -910 1.0 2.0 560 // 6.0 -30to +80 2
96SMF217A15B 217 FUND 3 +75 18 +25.0 70 -910 05 20 1500 // 1.5 -30 to +80 2 96SMF4515A15 45150 | FUND 3.0 +7.50 13 125.0 70 -910 1.0 3.0 1000 // 4.0 -30to +80 2
96SMF217A15C 217 FUND 3 175 15 425.0 70 -910 1.0 2.0 1500 // 2.0 -30to +80 2 96SMF499A20 49.950 | FUND 3.0 +10.00 13 $45.0 70 -910 1.0 3.0 800 // 2.0 -30to +80 2
96SMF450A7.5A 45.0 FUND 3 13.75 10 1125 70 -910 1.0 20 200 /| 4.0 -30to +80 2 96SMF499A25 49.950 | FUND 3.0 +12.50 13 +50.0 70 -910 1.0 3.0 800 // 15 -3010+80 2
96SMF450A7.5B 45.0 FUND 3 1375 20 +25.0 70 -910 15 20 650 /| 3.5 -30to +80 2 96SMF500A5 50.000 | FUND 3.0 1250 15 1100 40 -1000 1.0 5.0 200 // 0.9 -30 to +80 2
96SMF450A12 450 FUND 3 +6.0 15 +20.0 70 -910 10 20 650 // 5.0 -30to +80 2 96SMF768A8 76.800 3rd 3.0 +4.00 15 +13.0 50 -910 1.0 2.0 2000 // 04 -30to +80 2
96SMF450A15A 450 FUND 3 175 15 425.0 70 -910 1.0 20 560 // 6.0 -30to +80 2 96SMF800A24 80.000 3rd 3.0 +12.00 15 135.0 50 -910 1.0 2.0 2500 /| -0.8 -30to +80 2
96SMF450A15B 45,0 FUND 3 +75 15 +25.0 70 -910 10 20 650 // 3.0 -30to +80 2 96SMF900A30A 90.000 3rd 3.0 +15.00 16 150.0 30 -910 05 3.0 3000 // -0.5 -30 to +80 2
96SMF450A15C 45,0 FUND 3 +75 15 +25.0 70 -910 1.0 20 650 /| 4.0 -30to +80 2 96SMF921A6A 92.160 3rd 3.0 +3.00 30 +30.0 50 -910 1.0 3.0 2000 // 04 -30 to +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 3.0 +3.00 30 +30.0 50 -910 1.0 3.0 1000 // -0.2 -30 to +80 2
96SMF450A15E 450 3rd 3 75 15 425.0 60 -910 05 15 2700 // 1.7 -30to +80 2 96SMF100A20 100.000 3rd 3.0 +10.00 10 1+28.0 50 -910 1.0 3.0 1500 // -0.8 -30to +80 2
96SMF450A20 45,0 FUND 3 +10.0 15 +35.0 70 -910 10 20 800 // 3.0 -30to +80 2 96SMF1001A14 100.100 3rd 3.0 +7.00 13 128.0 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 13 128.0 50 -910 1.0 3.0 1500 // -0.3 -30 to +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 3.0 +7.00 13 1280 50 -910 1.0 3.0 1500 // -1.0 -30to +80 2
96SMF450A30B 450 FUND 3 +15.0 15 460.0 65 -910 1.0 20 1200 // 1.8 -30to +80 2 96SMF109A15 109.650 3rd 3.0 +7.50 18 125.0 50 -910 1.0 3.0 1500 // -0.6 -30to +80 2
96SMF450A40 450 FUND 3 +20.0 15 +70.0 70 -910 10 3.0 1000 // 1.0 -30to +80 2 96SMF109A24 109.650 3rd 3.0 +12.00 18 160.0 65 -910 1.0 20 2000 /I 1.1 -30 to +80 2
96SMF450A48 450 | FUND | 3 | 240 | - - 0 | -910 | 10 20 1000 // 0.7 -30t0+80 | 2 96SMF110A15 10000 | 3d | 30 [ %750 | 18 | %250 | 50 | -910 | 10 30 1500 // -10 | -30to+80 | 2
96SMF122A7 122.880 3rd 6.0 +3.75 30 +40.0 50 -910 20 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 -30to +80 2
o Litem Lo 96SMF 96SMF 96SMF PACKAGE DATA
# ] Lid Metal 7.0:02 <Top View>
o (4o | Base Ceramic weaf K - tem Package 96SMF
Sealing Seam 3 Lid Metal
Terminal Tungsten (metalized) I (e Jovrm 0 Base Ceramic
e (Sucr;fglgeg ;\j(lﬁﬁler) N ::::;il Tun steie(jnn;talized)
Actual size . RoHS Compliant (Pb-free) : -
Terminal plating Gold / Nickel
0.116 gm (wt.) . . (surface) / (under)
Actual size -
RoHS Compliant (Pb-free)
TAPE SPECIFICATIONS 0.116 gm (wt.)
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w el ] Spoanaeg, -
[A[8Jc o [FJJ] L [M]ReDa | ayRee | i )H}QJ_%JLJLJLJ)
[ 74 |54 [160] 75 [80 |15 03 [ 19| 178 | 1000pcs | " NVARDREE
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Monolithic Crystal Filters [ siNGLE PACKAGE [ 7.0x5.0mm |

96SMF SERIES (4-POLE MCF IN SINGLE 7.0x5.0 mm PACKAGE) STANDARD SMD MCF
STANDARD SPECIFICATIONS . T R NCIES
@ PACKAGE SIZE 7.0x5.0 mm
puthumber | Y | Otion| Passbandmin. | Sopbandmar. | G MOS, | fppe | e | ey (Couphie Obemnd, | oo
(MHz) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (dB) (Q I pF) Zc (pF) (°C)
96SMF214A7.5-4P 21.400 FUND 3 +3.75 30 +12.5 80 -910 1.0 40 1800 // 2.0 6.0 -30to +80 4
96SMF214A12-4P 21400 | FUND | 3 | 600 | 30 | #220 | 80 | -910 | 10 | 40 1800 // 20 55 | -30t0+80 | 4
96SMF217A7.5-4P | 21700 | FUND | 3 | 375 | 31 | 125 | 75 | -910 | 10 | 40 1800 // 20 60 | -30to+80 | 4
96SMF217A15-4P 21700 | FUND | 3 | 2750 | 30 | #250 | 70 | -910 | 10 | 40 1750 /1 035 | 50 | -30to+80 | 4 .
96SMF388A75-4P | 38850 | FUND | 3 | #375 | 40 | +180 | 80 | -910 | 10 | 40 480 I 55 150 | -30t0+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 | #250 | 70 | -910 | 10 | 40 610 // 3.0 130 | -30t0+80 | 4 .
96SMF448A15-4P | 44850 | FUND | 3 | 750 | 35 | #250 | 70 | -910 | 10 | 40 650 /| 3.0 80 | -30to+80 | 4
96SMF449A16 - 4P 449725 | FUND 3 +8.00 20 +30.0 80 -910 1.0 4.0 800 /| 1.7 8.0 -30 to +80 4 .
96SMF450A7.5-4P | 45000 | FUND | 3 | #375 | 30 | +125 | 80 | -910 | 10 | 40 350 /| 65 180 | -30to+80 | 4
96SMF450A10-4P 45000 | FUND | 3 | 500 | 40 | 200 | 80 | -910 | 10 | 40 610 // 3.0 140 | -30to+80 | 4
96SMF450A15A-4P | 45000 | FUND | 3 | 750 | 30 | #250 | 80 | -910 | 10 | 40 650 /| 3.0 90 | -30to+80 | 4 .
96SMF450A15B-4P | 45000 | FUND | 3 | 750 | 35 | #260 | 80 | -910 | 10 | 3.0 800 // 17 80 | -30t0+80 | 4
96SMF450A15C-4P | 45000 | FUND | 3 | #750 | 30 | +250 | 80 | -910 | 10 | 30 650 /| 25 80 | -30to+80 | 4
96SMF450A15D-4P | 45000 | FUND | 3 | #750 | 30 | +250 | 70 | -910 | 10 | 40 600 // 3.0 95 | -30to+80 | 4
96SMF450A15E-4P | 45000 | FUND | 3 | 750 | 25 | #220 | 80 | -910 | 10 | 40 800 // 20 80 | -30t0+80 | 4 .
96SMF450A15F-4P | 45000 | FUND | 3 | 750 | 30 | #250 | 80 | -910 | 10 | 30 650 // 3.0 90 | -30to+80 | 4 .
96SMF450A30A-4P | 45000 | FUND | 3 | #1500 | 30 | #450 | 70 | -910 | 1.0 | 30 1000 /1.0 50 | -30to+80 | 4 .
96SMF450A30B-4P | 45000 | FUND | 3 | #1500 | 30 | 500 | 80 | -910 | 10 | 30 800 // 1.7 60 | -30to+80 | 4
96SMF450A30C4P | 45000 | FUND | 3 | #1500 | 30 | #450 | 70 | -910 | 10 | 30 1000 /1 1.0 15 -30t0+80 | 4 .
96SMF451A12-4P 45.100 FUND 3 +6.00 25 +22.0 80 -910 1.0 40 500 // 4.5 1.5 -30to +80 4
96SMF451A15-4P | 45100 | FUND | 3 | #750 | 30 | +250 | 80 | -910 | 10 | 40 800 /I 2.0 80 | -30to+80 | 4
96SMF453A7.5-4P | 45300 | FUND | 3 | 375 | 30 | +125 | 80 | -910 | 10 | 50 350 /| 65 180 | -30t0+80 | 4
96SMF453A12-4P | 45300 | FUND | 3 | 600 | 30 | 200 | 80 | -910 | 10 | 40 650 // 3.0 90 | -30to+80 | 4
96SMF453A15-4P 45300 | FUND | 3 | +750 | 30 | #250 | 80 | -910 | 10 | 40 650 /| 2.5 85 | -30t0+80 | 4
96SMF463A12-4P | 46350 | FUND | 3 | #6.00 | 30 | +200 | 75 | -900 | 10 | 30 490 /| 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
96SMFA74AT.5-4P | 47400 | FUND | 3 | 375 | 20 | +125 | 80 | -910 | 15 | 6.0 350 /| 65 170 | -30to+80 | 4
96SMF484A15-4P 48425 | FUND | 3 | +750 | 20 | #250 | 80 | -910 | 10 | 50 470 11 45 120 | -30to+80 | 4
96SMF494A7.5-4P | 49455 | FUND | 3 | #375 | 30 | +150 | 80 | -910 | 10 | 40 300/ 75 | 200 | -30to+80 | 4
96SMF499A10-4P 49950 | FUND | 3 | 500 | 40 | #200 | 80 | -910 | 10 | 40 350 /I 6.0 155 | -30t0+80 | 4
96SMF700A20-4P 70000 | 3rd 3 [ #1000 | 35 | 400 | 70 | -910 | 10 | 40 3000 / 06 | -08 | -30to+80 | 4
96SMF742A10-4P 74250 | FUND | 3 | #500 | 40 | +180 | 80 | -910 | 10 | 35 430 /| 65 145 | -30t0+80 | 4
96SMF900A7.5-4P | 90.000 | 3rd 3 | #375 | 30 | +125 | 80 | -910 | 10 | 40 1200 // 0.0 07 | -30to+80 | 4

96SMF 96SMF PACKAGE DATA
7.0£0.2 <Top View>
£ & Pack
IN/ouT [ DNED) T | — 5; Je Item e 96SMF
# oy N Lid Metal
o R R ® | Base Ceramic
% % Sealing Seam
ﬁéi Terminal Tungsten (metalized)
12 10 12 ; i : Gold / Nickel
H W K Terminal plating (surface) / (under)
GND INJOUT
Actual size . E # O I RoHS Compliant (Pb-free)
0154 gm (wt) =N
INJOUT #5N GND
SOLDERING PATTERN TAPE SPECIFICATIONS
T e"{;o, 20£0.1 i §
I o
TS HPRRRRE,
Jl PETTTE)
M S, 8] LE—‘
J

142 [A]lB]c]Do]F] [ L ][ M [ ReelDia | QuReel |
[ 74 [ 54 160 75 [ 80 [ 15 [ 03 [ 19 | 178 | 1000pcs |




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)
ltem SPecmcatlons :ZZ Frequency | Frequency E‘é:i‘?i:ei:"' Frequency | Frequency E '-"E‘:’liazi:“t Frequency | Frequency Eqﬁ‘?%:"‘
Holder type HC-49/U-2H, HC-49/U-3H & HC-49/U~4H "= S Y R B R o
» 3579545 035 200 13.410000 1341 50 30.800000 308 40
Frequency range 3.579545 MHz to 61.000 MHz o B T e 3.580000 0358 200 13.500000 135 50 31.708000 317 40
Frequency tolerance +50 ppm at +25°C £3°C aopet 3.648000 0364 200 13.544375 1354 50 32.000000 320 40
= o O “ 3686400 0368 200 13.560000 1356 50 32110000 321 40
Temperature stability (referred to +25 C) 150 ppm over -20 C to +70°C © = 3.840000 0384 200 13567200 | 135672 50 32768000 32768 40
. . o 3.932160 039 200 13.577000 13577 50 33.000000 330 40
Actual size Load capacitance (CL) 16 pF, Typical S s 0 w5 w0 s w0 5 (0 4.000000 040 150 14.000000 140 50 33177600 3317 40
Shunt capacitance (C0) 5 pF max. TYPICAL TENPERATURE CHARACTERISTICS 4.032000 0403 150 14.316000 14316 50 33.333000 33333 40
0.336 gm (wt) 4.096000 0409 150 14.318180 143 50 33.868800 338 40
Drive level (P) 100 yW max. (10 pW for testing) BT-CUT 4.194304 041 150 14.400000 144 50 35468950 354 40
HC-49/U-3H ; . . (o) 4433000 0443 150 14.580000 1458 50 36.000000 360 40
Aging 5 ppm max. at +25 C +3 C per year o 4433619 044 150 14.745600 147 50 36.864000 38 40
AT-Cut/ Fundamental / 3.579545 MHz to 40.000 MHz 2 i el 4.500000 045 150 15.000000 150 50 37.745000 377 40
_ » T RN 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 of—~ S 4.800000 048 150 15.980000 1508 50 40.000000 400 40
AT-Cut / 3rd overtone / 26.690000 MHz to 61.000 MHz i 20 1 4.906250 04906 150 16.000000 160 50 40.685000 4068 40 (BT-Cut)
o N 4915200 049 150 16.384000 163 50 40750000 4075 40 (BT-Cut)
PART N U M BERI NG GU I DE lgg 2 5.000000 050 120 16.588000 1658 50 43.391670 4339 40 (BT-Cut)
0 N 5.089062 0508 120 16.934400 1693 50 45000000 450 40 (BT-Cut)
H 080 -16 M T e w w0 (O 5.333000 05333 120 17.700000 177 50 48000000 480 40 (BT-Cut)
—_— TYPICAL TEMPERATURE CHARACTERISTICS 5333333 053 120 17.734470 | 1773447 50 49.860000 4986 40 (BT-Cut)
Pl Holder type T L Load capacitance (CL) 5699623 056 120 17.734475 1773 50 50.000000 500 40 (BT-Cut)
; 6.000000 060 100 18.000000 180 50 50.032000 50032 | 40 (BT-Cut)
04432 gm (wt) Frequency designator 6144000 061 100 18.432000 184 50 50803200 508 40 (BT-Cu)
6.176000 0617 100 19.069929 | 19069929 50 54.000000 540 40 (BT-Cut)
HC-49/U-4H m 6.480000 0648 100 19.200000 192 50 61.000000 610 40 (BT-Cut)
SMI Part No. Holder Circuit Calibration Condition Frequency 6.745800 0674 100 19.260000 1926 50
6.764300 067643 100 19.312000 193 50
_ Parallel resonance _ 6.764380 0676 100 19.440000 194 50
2H221-18 2H=HC-49/U-2H CL=18 pF 221=22.1184 MHz 6.776170 0677 100 19.608000 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 Paraélfl_r?ssonsnce 080 = 8.000 MHz 7.680000 0768 80 20.250000 2025 40
=Top 8.000000 080 80 20.250800 202508 40
_ 8.190000 0819 80 20476000 20476 40
Actual size HOLDER DATA 8.192000 08192 80 20.480000 2048 )
0.535 gm (wt) 8.400000 084 80 20.945000 20945 40
Holder HC-49/U-2H HC-49/U-3H HC-49/U-4H 9.000000 090 60 22.118400 221 40
HC-49/U-2H Item 9.031600 0903 60 22425000 22425 40
} Cover Metal Metal Metal 9.216000 092 60 22.525000 22525 40
wsmax = 38may 9.600000 096 60 22.787500 227875 40
F:ﬁb' Base Metal Metal Metal 9.690900 096909 60 22.887500 22887 40
. . . . 9.690990 0969099 60 23.000000 230 40
wal € Sealing Resistance Resistance Resistance 9718750 0971 % 23600000 236 0
. Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo) 9.830400 0%8 60 28.975000 | 23975 40
9.843750 0984 60 24.000000 240 40
Terminal plating SnCu SnCu SnCu 10.000000 100 60 24.576000 245 40
g ) ) ) 10.111000 101 60 25.000000 250 40
® o )4 RoHS Compliant (Pb-free) Compliant (Pb-free) Compliant (Pb-free) 10202000 102 60 26.500000 265 )
1135 max 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
osmex 38mac 11.000000 110 60 27.000000 270 40
— i 11059200 1105 60 27.145000 27145 40
11.290000 1129 60 27.586000 2758 40
12.000000 120 60 28.000000 280 40
12.270000 1227 60 28.224000 282 40
| 12.288000 122 60 28.636000 28636 40
12.296000 1229 60 28.636300 286363 40
12.334375 12334 60 28.636363 2863 40
® @ F m 13.000000 130 50 28.920000 2892 40
o 13.234370 1323 50 29.000000 290 40
13.248000 132 50 29.491200 294 40
13.401560 13401 50 29.498900 294989 40
13.406250 13406 50 30.000000 300 40
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SMI

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

Quartz Crystal Units

HC-49 /U STANDARD SPECIFICATIONS
Item Symbol Specifications
Holder type HC-49/U HC-49/UT
J,#/o%/ 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
y Tm ief] Q: %15 ppm
Frequency tolerance (at +25°C £3°C) AfIF R+ £20 ppm
T: %30 ppm
; X: %50 ppm
Actual size
” . XXggg : 50 ppm over -10°C to +60°C
0975 gm (wt) Temperature stability (referred to +25°C) TTili : £30 ppm over _20:(3 to +70:C
Note : Contact for other temperature stabilities RRiii : +20 ppm over ~20°C to +70°C
HC-49/UT and operating temperature ranges. QQiii : £15 ppm over -20°C to +70°C
OQiii : £10 ppm over -20°C to +70°C
Load capacitance CL 20 pF, Typical
Shunt capacitance C0 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.
( VP ) 13.000 MHz+ : 20 Q max.
3rd overtone 20.000 to 120.000 MHz : 60 Q max.
N 5th overtone 80.000 to 200.000 MHz : 80 Q max.
PART NUMBERING GUIDE
RN EET= | Y e 49 M 2.4576M - 16 / T / XXggg
p Holder type T R Temperature stability
s 043 %005 Circuit calibration condition Frequency tolerance
= -0.03
Frequency Load capacitance (CL)
4.8840.2 ) m
SMI Part No. Holder Circuit Calibration Condition | Frequency | Frequency Stability
M = Parallel resonance
49M2.4576M-16/T/XXggg 49 =HC-49U CL=16pF 24576 MHz T =430 ppm XXggg = £50 ppm
AT-CUT 49M9.84375M- 20/Q/TTi 49 = HC-491U M= PZi"f'z'::;’”a”Ce 9.84375 MHz Q=*15ppm | TTiii =30 ppm
(ppm) =
+::m 497819.6608M/0/QQiii 49T = HC-49/UT S = Series resonance 19.6608 MHz 0 =%10 ppm QQiii = %15 ppm
+80
o= HOLDER DATA
w o . Holder | HC-49]U & HC-49/UT
P Cover Metal
:Z [ Base Metal
5 Sealing Resistance
@ 5 0 5 w0 ds w0 75 w0 (O Terminal lead Alloy (FeNiCo)
TYPICAL TEMPERATURE CHARACTERISTICS Termlnal |ead platlng SnCU
RoHS Compliant (Pb-free)
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SMI

Quartz Crystal Units
LB FAMILY STANDARD SMD CRYSTALS

4HLB STANDARD SPECIFICATIONS AT-CUT LB STANDARD FREQUENCIES
(ppm)
N i i +100 Max. Max, Max.
g‘{} om Specifications 50 Frequency | Frequency E‘g‘é‘r’iﬂ:m Frequency | Frequency | E “e"'(i*‘e':“t Frequency | Frequency E‘g‘é‘r’iae':"‘
<SS " MHz Designator | Resistal MHz Designator | Resist: MHz Designator | Resistal
S Package type 4HLB 3HLB ‘ 25HLB o= Ohms () ESR Ohms () ESR Ohms (0) ESR
Frequency range 3.579545 MHz to 80.000 MHz - 3579545 035 200 13410000 1341 50 30.800000 308 40
- - w0 e 3580000 0358 200 13500000 135 50 31.708000 317 40
Frequency tolerance 50 ppm at +25C £3°C P i 3648000 0364 200 13544375 1354 50 32.000000 320 40
: . . " 3686400 0368 200 13560000 1356 50 32110000 321 40
Actual - -
e T ture stability (referred to +25°C + 50 ppm over -20 C to +70 C (AT-Cut) R = 3840000 0384 200 13567200 | 135672 50 32768000 | 32768 40
emperature staollity (rererred o +100 -10°C to +60°C (BT-Cut
0.5722 gm (wt) =100 ppm over 0 ( ut) '50 3.932160 039 200 13.577000 13577 50 33.000000 330 40
-100
: . 45 30 15 0 15 +30  +45 +60 +75 +90 (C) 4.000000 040 150 14.000000 140 50 33.177600 3317 40
3HLB Load capacitance (CL) 18 pF, Typical TYPIGAL TEWPERATURE CHARACTERISTICS 4.032000 0403 150 14316000 14316 50 33.333000 33333 40
Shunt capacitance (C0) 5 pF max. 4,096000 0409 150 14318180 143 50 33.868800 338 40
: : BT-CUT 4194304 041 150 14.400000 144 50 35.468950 354 40
Drive level (P) 100 pW max. (10 pW for testing) oo 4433000 0443 150 14.580000 1458 50 36.000000 360 40
; o . 2 4433619 044 150 14745600 147 50 36.864000 368 40
+ + +
Aging 5 ppm max. at +25 C £3 C per year » 7 =T 4500000 045 150 15.000000 150 50 37.745000 377 40
AT-Cut / Fundamental / 3.579545 MHz to 40.000 MHz o N 4,608000 046 150 15.360000 153 50 38,000000 380 40
I 40— 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 2 : 4.906250 04906 150 16.000000 160 50 40685000 4068 40
05434 g (wt) AT-Cut / 3rd overtone / 26.690000 MHz to 80.000 MHz o R 4.915200 049 150 16.384000 163 50 40.750000 4075 40
' : " o 0 A 5.000000 050 120 16588000 1658 50 43.391670 4339 40
+
25HLB Reflow condition 10 seconds max. at +250°C +10°C o 5089062 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-Cu)
PART N U M BERI NG GU I DE TYPICAL TEMPERATURE CHARACTERISTICS 5333333 053 120 17.734470 1773447 50 49.860000 4986 40 (BT-Cut)
5.699623 056 120 17734475 1773 50 50.000000 500 40 (BT-Cu)
3HLB J@ -18 TAPE SPECIFICATIONS 6.000000 060 100 18.000000 180 50 50.032000 50032 40 (BT-Cut)
) sy 6.144000 061 100 18.432000 184 50 50.803200 508 40 (BT-Cut)
Package type Load capacitance (CL) L e ame 3 6.176000 0617 100 19069929 | 19069929 50 54.000000 540 40 (BT-Cuy
Frequency designator v = 6.480000 0648 100 19.200000 192 50 61.000000 610 40 (BT-Cu)
il 7 Se—o—oTo——o—¢~ 6.745800 0674 100 19.260000 1926 50
[ Example | T NOGAOOOE s . 6.764300 067643 100 19312000 193 50
0.402 gm (wt.) ——— — i )U)Q [as j s jud) U) 6.764380 0676 100 19.440000 194 50
JHLB SMI Part No. Package Circuit Calibration Condition Frequency , - ,E_j . 6776170 0677 100 19.608000 19608 50
Para”e| resonance i = 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
@Jf_ EH } A } 8 } c } 0 } F } J } L } I } ReelDia } QyRee } 7.500000 075 80 20.000000 200 40
% Parallel resonance _ 154 [ 53 [200 [ 115120 17 [ 04 [ 44 300 1000pcs 7680000 0768 80 20.250000 2025 20
3HLB1105-18 3HLB CL = 18pF 1105 = 11.05920 MHz 3HLB & 25HLB 8.000000 080 80 20.250800 202508 40
- . [Aflefclofer[st]mlRea[ ayre | 8.190000 0819 80 20476000 20476 4
A—l 25HLB360S 25HLB S = Series resonance 360 = 36.00000 MHz [to4[ss [mofts o[ t7[uafod | wo [ toompes | 8.192000 08192 80 20.480000 2048 )
114201 8.400000 084 80 20.945000 20945 4
PACKAGE DATA 9.000000 090 60 22.118400 221 40
: 9.031600 0903 60 22.425000 22425 40
7 2 tem Package 4HLB 3HLB 25HLB 9.216000 092 60 22525000 22525 40
9.600000 096 60 22787500 | 227875 4
3HLB Cover Metal Metal Metal 9690900 | 096909 60 22887500 | 22887 40
16503 9690990 | 0969099 60 23.000000 230 4
- Base Metal Metal Metal 9.718750 0971 60 23.600000 236 40
@J i EH e PPS PPS PPS 9.830400 098 0 23975000 | 23975 40
: : : : 9.843750 0984 60 24.000000 240 40
_ Sealing Resistance Resistance Resistance 10.000000 100 60 24576000 245 4
A—L 5 . . . . 10111000 101 60 25.000000 250 40
Terminal lead Alloy (FeNiCo) Alloy (FeNiCo) Alloy (FeNiCo) T = & ST o ™
11.4£01 . .
Terminal plating SnCu SnCu SnCu 10.245000 10245 60 26.540000 2654 40
10.368000 103 60 26.800000 268 4
T4 RoHS Compliant (Pb-free) Compliant (Pb-free) Compliant (Pb-free) 10781200 1078 60 26.998435 26998 40
m i 11.000000 10 60 27.000000 270 4
SOLDERlNG PATTERN 11.059200 1105 60 27.145000 27145 40
25HLB 11.290000 1129 60 27.586000 2758 40
203 4HLB, 3HLB & 25HLB 12,000000 120 80 28.000000 280 40
@ IE [H = 12.270000 1227 60 28.224000 282 4
H 7 - 12.288000 122 60 28.636000 28636 40
- N 12.296000 1229 60 28636300 | 286363 40
;5{ 12.334375 12334 60 28.636363 2863 40
en - 13.000000 130 50 28.920000 2892 4
13.234370 1323 50 29.000000 290 40
: 13248000 132 50 29.491200 294 4
) 13.401560 13401 50 20498900 | 294989 40
<8 13406250 13406 50 30.000000 300 40
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Temperature Compensated Crystal Oscillators (Tex0orve-Texo | (£0.5 ppm | (19210 52z |  1.6x1.2mm | [ +1810 433V |

SXO0-1612HG SERIES (+1.8V to +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
o~ General part number SXO-1612HG*! \ SX0-1612HGV*!
4
'S;;\.S-‘ Frlgquency range _ 192200 MHz to 52.000 MHz i
‘&7 Initial frequency tolerance at +25°C #2°C £1.5 ppm max.* +1.5 ppm max.(Vcon = 1/2 Vop)*
o 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 r?ax. perycear at+25C £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 £ 0.8V (Voo = +1.8V)
2 < 1/2 Voo £ 1V DC (Voo = +2.5V to +3.3V)
Supply voltage -0.6V to +4.6V DC
- .- Absolute VVcontrol voltage (Vcon) n.a ‘ -0.6V to Voo +0.6V DC
# R Max. Ratings = . — :
Storage temperature -40Cto+85C
1.5 mA max. (19.200 MHz to 30.000 MHz)
Input current 1.7 mA max. (30.000 MHz to 52.000 MHz)
Outout Level 0.8 Vp-p min.
utpu
e et sast) | Load _ 10KQU0pF
N a0 e T Waveform Clipped sine wave (DC-coupling)
GND o5 Veontrol +8 pm to 13 pm
e Frequency adjustment na Vop = +1.8V)
voltage control (Vcon) - 9 ppm to £15 ppm
Voo = +2.5V to +3.3V
OUTPUT WAVEFORM (Voo = +25V 1 +3.3V)
Frequency slope n.a. Positive
Harmonic distortion -5 dBc max.
out Start-up time 2 ms max. (Vout = 90%Vp-p)
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 Reflow condifion +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 || -10'C/g | -15°C/h | -20C/i | -25'C/j | -30°C/k | -35°C/I | -40°C/m
Temperature** High limit / Symbol ||_*55C/ff | +60°C/gg | +65C/hh | +70°C/ii | +75°C/jj | +B0°C/kk | +85C/II
(*') 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
(*?) 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
ﬁ)i()i
SXO-1612HG tem Package SX0-1612HG L o, 2w
- Lid Metal ﬁ & -
% - RN
il Base Ceramic ~pomaaam -
B T Sealing Seam i Hl_ﬂ}éﬂ goEd U)
Terminal Tungsten (metalized) ] > L8| LF
-Cut capacitance ; : Gold / Nickel [A]e[clo ] F [ 3] LM Relba | ayRee |
e ST Sl (surface) / (under) Coe e Ton Tos Tao s Tom os | w0 T awmes |
$X0-1612HGV RoHS Compliant (Pb-free)

Test Point
cD
1t

i}
1000pt

Output

R ol
s =

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 | 20 ppm | 19210 52 Wbz | [ 1.6x1.2mm | (+1.810 +3:3v |

SX0-1612 SERIES (+1.8Vto +3.3V FIXED MODELS) 1.6x1.2mm STANDARD SMD TCXO
SX0-1612 STANDARD SPECIFICATIONS H ke i
Item Specifications
= General part number SX0-1612"" \ SX0-1612Vv*!
AT Frequency range 19.200 MHz to 52.000 MHz
S
% w Initial frequency tolerance at +25°C +2°C +1.5 ppm max.* +1.5 ppm max.(Vcon = 1/2 Voo)*
o TCXO or VC-TCXO TCXO VC-TCXO
Temperature range +2 ppm max. over -30°C to +85°C (referred to +25°C)**
Freq_qency 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%
0.005 . Aging +1 ppm max. per year at +25°C £3°C
005 gm ut Operating ~30°C to +85°C (Standard)
SX0-1612 . temperature -40°C to +85°C (W = Option, frequency dependent)
15201 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 0.8V (Voo = +1.8V)
- < 1/2 Voo £1V DC (Voo = +2.5V/ to +3.3V)
Supply voltage -0.6V to +4.6V DC
Absolute -
J M . Vcontrol voltage (Vcon) n.a. 0.6V to Voo +0.6V DC
= —t ax. Ratings - -
) Storage temperature -40Cto+85C
3 1.5 mA max. (19.200 MHz to 30.000 MHz)
I 1.7 mA max. (30.000 MHz to 52.000 MHz)
R— Level 0.8 Vp-p min.
utpu
I (40T to +85T) Load . .10 kQ // 10 pF .
PNL OO VET00 Waveform Clipped sine wave (DC-coupling)
GND G\ND Veontrol i8 pm to i13 pm
ouTeyT Frequency adjustment na Voo = +1.8V)
voltage control (Vcon) - 19 ppm to 15 ppm
(Voo = +2.5V to +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)
- +250°C £10°C for 10 seconds
S +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 || +65°C/ff | +60°C/gg | +65C/hh | +70°C/ii | +75C/j | +80°C/kk | +85C/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-S5-38.400MHz

(*3) 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 N

GND

TEST CIRCUIT PACKAGE DATA TAPE SPEC!OIZ!'CATIONS

SX0-1612 e e $X0-1612 N N
Lid Metal A S
3 1. Base Ceramic B (Hm*ﬁﬁﬁ sl
T T Sealing Seam i )UJQJ [ N4 g e LJJ)
Terminal Tungsten (metalized) e > 18| LF
R om0 ol el plating (su?fglt(:je/) '/\léﬁﬁiler) 1:4 125 :0 305 4Fo o{s o.L25 0’2 Re:?a ?éggg
L 106F 10% including ture and proe capaciance

SXO-1612V RoHS Compliant (Pb-free)

Test Point
c ?
o

i}
1000pH

Voo Output
L [# ®] Rg &l
1 3
Veon| GND

0.01~0.1 microF
H

CD : DC-Cut capacitance
RL: 10Kohm £ 10%
CL: 10pF  10% including ixture and probe capacitance
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Temperature Compensated Crystal Oscillators (Ri-sTATE | 220 ppm | (1310 52Mbz | (20x1.6 mm | [ 41810 4330 |

SXO0-2016ED (+1.8V to +3.3V FIXED MODELS) 2.0x1.6 mm STANDARD SMD TCXO
SX0-2016ED STANDARD SPECIFICATIONS @ ENABLE) DISABLE OUTPUT 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
Actual size B Stability Oultput load change +0.1 ppm max. at 10 kQ +10% witrl 10 pf +10%
Aging +1 ppm max. per year at +25°C £3°C
00086 gm (wt) Operatintg -30;’3 to +85:(C:: £Stangard) f |
. temperature -40°C to +85 C (W = Option, frequency dependent
MSXO-201 6ED 85%?&‘[?3 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 Vin 1 80% Voo min. (Enable)
- (Pin#1) Vie: 20% Voo max. (Disable)
. g Supply voltage -0.6V to +4.6V DC
= : Mo Reings | (b e ~0.6V 0 Voo +0.6V (+4.6V max,)
1 Storage temperature -40°C to +85°C
L K 1.5 mA max. (13.000 MHz to 30.000 MHz)
12005 Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
S 2 mA max. (40.000 MHz to 52.000 MHz)
E e Disable current 2 pAmax. (Pin#1 = Vi)
= T Level 0.8 Vp-p min.
e 1 S e QUi escy | Load 10kQ //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 Eariien) HT0C 00 o 1 D it ?g?: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 | -20°C/i | -25°C/j | -30C/k | -35C/1 | -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

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

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

PACKAGE DATA TAPE SPECIFICATIONS
TEST CIRCUIT a0
Test Point Item Fackage SX0-2016ED L 75 204041 %
o o : o =
= @ _1|w§p{ I;d CMetaII o
ase eramic TSAdAanase ol
_ L Sealing Seam ] }Q S adjadad )
Eﬁ;l <V>§ T los = T Terminal Tungsten (metalized) L >8] L]
\ésme Terminal plating (su?fgtje/) '/\léﬁ‘:]%ler) }225 } 125} Bco } 3D5 } :0 | 1{0 }0;5} oh.Ag } Re'e:gs\a } g;ﬁ;;es\ }
1 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

SMI

TCXO [TRI*STATE] [ +0.5 ppm GPS ] [13 to 52 MHzJ [2.0x1.6 mm] [+1 810+3.3 V] CLIPPED SINE

SXO0-2016HGED (+1.8V to +3.3V FIXED MODELS) 2.0x1.6 mm

STANDARD SMD TCXO

SX0-2016HGED

Actual size @
0.0086 gm (wt.)
S$X0-2016HGED
2.0+0.1
) 7
- R
\o )
# #
PIN CONNECTION
T ] oPENar |
GND
z [ outpuT
Hoigo 1 HL/&O 1 Z: high\ii:v;edance
SOLDERING PATTERN
06

OUTPUT WAVEFORM

Output
Level

GND

TEST CIRCUIT

Test Point

—®

DC
Power
Supply

©

0.01~0.1 microF
I
I

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

STANDARD SPECIFICATIONS

@ ENABLE / DISABLE OUTPUT CONTROL
@ 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
Stability Output load change +0.1 ppm max. at 10 kQ £10% with 10 pF 10%
Aging +1 ppm max. per year at +25°C +3°C
Operating -30°C to +85°C (Standard)

. temperature -40°C to +85°C (W = Option, frequency dependent)
ggﬁ(rj‘ttlg‘r?s Supply voltage (Voo) D =+1.8V, F = +25V, H= +2.8V, J = +3.0V, K = +33V DC +5%
E/D control voltage Vin : 80% Voo min. (Enable)

(Pin#1) Vi : 20% Voo max. (Disable)
Supply voltage -0.6V to +4.6V DC
Mo hings | (g e ~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)

Disable current

2 pAmax. (Pin#1 = Vi)

Level 0.8 Vp-p min.
Ot a5y | Load 10kQ // 10 pF
Waveform Clipped sine wave (DC-coupling)
Harmonic distortion -5 dBc max.
Start-up time 2 ms max.
SSB phase noise -135dBc / 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)

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

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

+55°C / ff

Temperature® High limit / Symbol

+65°C/hh | +70°C/ii +80°C/kk | +85°C/Il

+60C/ gg +75C/

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

e.g. SXO-2016HGED-F-W-26MHz
(’Z) Referred to nominal frequency before reflow soldering.

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

PACKAGE DATA TAPE SPECIFICATIONS
o Package SX0-2016HGED O 40s01 é
Lid Metal 2 —
. \)‘\\U A A A\ Ao,
Base Ceramic 4 ( i o |
Sealing Seam 1 )H—ﬂ)@ S EE U)
Terminal Tungsten (metalized) | |w > L8| LF
. . G Id / N k | A B D F L M Reel Dia. ty/Reel
Terminal platlng (surfgce)lzzn?jer) }2.35 } 195} eco } 35 } 40 } 1t'o }ozs} 09 } 180 } ?o)tllloms }
RoHS Compliant (Pb-free)
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Temperature Compensated Crystal Oscillators

SMI

[TCXO or VC-TCXO] [t 0.5 ppm GPS] [13 to 52 MHz] [2.0x1 6 mm] [+1.8 to +3.3V]

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

STANDARD SMD TCXO

SX0-2016HG

STANDARD SPECIFICATIONS

@ GPS APPLICATION
@ CLIPPED 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. (Veon = 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)**
: Frequency Input voltage change +0.1 ppm max. at Voo £5% DC
Actual size B 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)
- Operating  "gypply voltage (Voo) D =+1.8V, F = +2.5V, H = +2.8V, J = +3.0V, K = +3.3V DC *5%
7 D Conditions
3 Control voltage (Vcon) n.a +0.9V'2 0.8V (Voo = +1.8Y)
3 Y & 112 Voo £ 1V (Voo = +2.5V to +3.3V)
2 y Absolt Supply voltage -0.6V to +4.6V DC
solute -
Max. Ratings VVcontrol voltage (Vcon) n.a. i ‘ _ 0.6V to Voo +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)
D T 2 mA max. (40.000 MHz to 52.000 MHz)
TR T v Level 0.8 Vp-p min.
] § L(J;TNPDUT utpu
| e (-40T to +85%) Load . .10 kQ // 10 pF .
kjomot ] Josod Waveform Clipped sine wave (DC-coupling)
+8 ppm to £13 ppm
SOLDERING PATTERN Frequency Voo = +1.80)
0 : Voltage control (Vcon) n.a.
Adjustment 19 ppm to £15 ppm
7 (Voo = +2.5V to +3.3V)
/ﬁ Frequency slope n.a. Positive
// %/ Harmonic distortion -5 dBc max.
I e 2 ms max. (Vout = 90%Vp-p)
/ / S e 2 ms max. (within 0.5 ppm)
SSB phase noise -135 dBc / Hz, Typical at 1 kHz offset

OUTPUT WAVEFORM

Output
Level

1
GND

TEST CIRCUIT
SX0-2016HG

Test Point
[

0.0+0.1 microF
1t

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

$X0-2016HGV

Test Point

£
£
57

CD : DC-Cut capacitance

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

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

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

+55°C / ff

Temperature** High limit / Symbol

+65°C/hh | +70°C/ii +80°C/kk | +85C/Il

+60°C / gg +75°C [

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

(

e.g. SXO0-2016HG-J-S-16.369MHz
(*3) Referred to nominal frequency before reflow soldering.
(*i) At Vcon = 1/2Voo DC for SX0-2016HGV
(*

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

PACKAGE DATA TAPE SPECIFICATIONS
A_DELD
tem recteee | SX0-2016HG
Lid Metal — -
Base Ceramic a ( Ooo ﬁﬁﬁﬁ{\ o
Sealing Seam + )U}éﬂ (S b Nl pd) U)
Terminal Tungsten (metalized) a 12| L
o ; I N k | eel Dia. ty/Reel

Terminal platlng (Suffgge/) / Eﬁnzer) }2,/;5 } 1E95\ aco } 3?5 | 4Fa } 1‘.|0 \oLzs\ 0M9 } R1:!(? } ?ﬂ)gl:msl }
RoHS Compliant (Pb-free)
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TCXO

Temperature Compensated Crystal Oscillators (Tex0orve-Texo | £20ppm | (13to 52z | [ 201.6mm | (#1810 433V |

SX0-2016 SERIES (+1.8V to +3.3V FIXED MODELS) 2.0x1.6mm STANDARD SMD TCXO
- @ CLIPPED SINE WAVEFORM
S$X0-2016 STANDARD SPECIFICATIONS @ PACKAGE SIZE 2.0x1.6 mm
Item Specifications
General part number $X0-2016* \ 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.(Vcon = 1/2 Voo)*
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 m 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)
SX0-2016 . temperature -40°C to +85°C (W = Option, frequency dependent)
Operating Supply voltage (Voo) D=+1.8V,F =+2.5V,H = +2.8V, J = +3.0V, K = +3.3V DC *5%
Fa 7 Conditions
1 ) Control voltage (Vcon) na +0.9V 208V (Voo = +1.8)
3 g o 1/2 Voo £1V (Voo = +2.5V/ to +3.3V)
o ] : — Supply voltage -0.6V to +4.6V DC
b 7 Max. Ratings Vcontrol voltage (Vcon) n.a. i ‘ ; -0.6V to Voo +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)
E . sI§§E’U:N L;%gmgx? outout Level 0.8 Vp-p min.
S e e utpu
35 s (40T to +85T) Load . .10 kQ // 10 pF .
Eil i Waveform Clipped sine wave (DC-coupling)
[ Jo&01 | Joz01 8 me o _'_1_183 )pm
Frequency oo = +1.
SOLDERING PATTERN Adjustment | Voltage control (Veon) n.a. +9 ppm to £15 ppm
= (Voo = +2.5V to +3.3V)
r Frequency slope na. Positive
/% Harmonic distortion -5 dBc max.
Y ) Start-up time 2 ms max.
I/% /% SSB phase noise (26.000 MHz) -135 dBc / Hz, Typical at 1 kHz offset
1 Short-term frequency stability *1 ppb max. (Allan variance Tau = 0.1 sec.)
OUTPUT WAVEFORM IR reflow resistance +1 ppm max. (r?feiredoto frequency before reflow)
Re e _ +250'C +10°C for 10 seconds
+170°C £10°C for 1 to 2 minutes (preheating)
oo Standard frequencies (MHz) 16.368, 16.369, 19.200, 26.000, 27.456, 33.600, 38.400, 52.000
tere! Optional Operating | Low limit/Symbol || -10'c/g | -15C/h | -20C/i | -25°C/j | -30C/k | -35C/I | -40°C/m
Temperature** High limit / Symbol || +55C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +B0°C/kk | +85°C/l
GNP (*") Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
*2 Fe{gf sxg);ozgl?n\{r;a}-: _fgee-ﬁgngtfefore reflow solderin
erre .
TEST CIRCUIT H Atchon =1/2 Voo DC foqr sxoy—2016v. ’
SX0-2016 (**) Select "low limit" and "high limit" for new operating temperature combination from the lists.
PACKAGE DATA TAPE SPECIFICATIONS
H y 40201
Hem Package $X0-2016 O™
- Lid Metal ; e —
e pase Ceramic TSEERBEREN -
Sealing Seam FH )
SX0-2016V Terminal Tungsten (metalized) L K |2 LF|
Test Point X . Id / Nickel eel Dia. ty/Ree
1;;1; Terminal platlng (SU(I?fg((:je/) / Eﬁn%er) }225 } 125} ;o } 3D5 } 4Fo | 1{0 }025} o’.we } R1|a§ } 20yol:pcs‘ }
aer | 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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Temperature Compensated Crystal Oscillators [Tcxo or vc-rcxo] [TRI-STATE ] [z 0.5 ppm Gps] [13 to 52 MHz] [z.sz.o mm] [+1.8 t0+3.3 v]

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

STANDARD SMD TCXO

SX0-2200HGED

Actual size @3

STANDARD SPECIFICATIONS

@ENABLE / DISABLE OUTPUT CONTROL
@ GPS APPLICATION

0.014 gm (wt.)

S$X0-2200HGED

25402

0.35 , 0.15x0.15

# #2 CONNECTION
d PIN[_ Toxo Vo-Tex0
SXO-2200HGED | SXO-2200HGEDV
1 ) Voorirol
P T e I
3 GND
4 7 Jown] 7 Jounr
5 NC or GND
3 || 3 Voo
# # |05 2 high impedance
18

SOLDERING PATTERN

0.5

OUTPUT WAVEFORM

Output
Level

)
GND

TEST CIRCUIT
$X0-2200HGED

00101 ok

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

$X0-2200HGEDV

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

120

@ CLIPPED SINE WAVEFORM
@ PACKAGE SIZE 2.5x2.0 mm

Item Specifications
General part number SX0-2200HGED*' \ 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 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
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

Operating -30°C to +85°C (Standard)

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%

" +0.9V £0.8V (Voo = +1.8V

Conditions Control voltage (Vcon) na. 112 Voo £1V (Ven (= IV o +3).3V)

E/D control voltage Vi : 80% Voo min. éEnabIe)

(Pin#2) ViL: 20% Voo max. (Disable)

Supply voltage -0.6V to +4.6V DC
Absolute. \S;n:;!::::iﬁ;\;on) n.a. ‘ -0.6V to Vop+0.6V DC
Max. Ratings (Pin2) -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)

Disable current 2 JAmax. (Pin#2 = Vi)

Level 0.8 Vp-p min.
8;‘})%‘}0 50 | Load 10kQ. // 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

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

-10C/g

-15°C/h | -20C/i -25°C/j | -30C/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/jj | +80°C/Kkk | +85C/Il

(*") 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

*3) 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.

PACKAGE DATA TAPE SPECIFICATIONS
A_OEUJ

o Package S$X0-2200HGED L%, 2 g

Lid Metal — -
Base Ceramic B ( AGAamEa ol
Sealing Seam i )U}Lﬂ daaud) u)
Terminal Tungsten (metalized) e > 12| LF

. : Gold / Nickel celDia. | QyRe

Terminal platlng (surfgce) / Eﬁn%er) }225 } 2335} Bco } 305 } 4Fo } 1J0 }025} D".AQ } R1:3t[: } (ZJOOIORpcs‘ }
RoHS Compliant (Pb-free)



SMI

Temperature Compensated Crystal Oscillators (Texoorve-Texo | (£0.5 ppm 6Ps | (13t0 52z | [ 25x20mm | (+1.8t0433V |

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

SX0-2200HG STANDARD SPECIFICATIONS QCPSAPPLICATION
@ 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
- +
$X0-2200HG ; gr]ne[;:y:t%lre -igg Ig +ggg g\?\}a:ndoe:)rt?gn, frequency dependent)
Operating Supply voltage (Voo) D=+1.8V,F =425V, H = +2.8V, J = +3.0V, K = +3.3V DC +5%
Conditions
Control voltage (Vcon) n.a. +0.9V£0.8V (Voo = +1.8V)
1/2 Voo £1V (Voo = +2.5V to +3.3V)
Supply voltage -0.6V to +4.6V DC
E 7 E ll;“/lt;iélgitaetings Vcontrol voltage (Vcon) n.a. ‘ -0.6V to Voo +0.6V DC
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)
o o e | 2 mA max. (40.000 MHz to 52.000 MHz)
Tt Level 0.8 Vp-p min.
oo Outnut a5y | Load 10kQ /10 pF
3 T HC o 6N Waveform Clipped sine wave (DC-coupling)
BB +8 ppm to £13 ppm
Frequency | Voltage control na (Voo = +1.8V)
SOLDERING PATTERN Adjustment | (Vcon) - +9 ppm to £15 ppm
05 055 (Voo = +2.5V to +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.)
23 IR reflow resistance *1 ppm max. (referred to frequency before reflow)
” +250°C £10°
OUTPUT WAVEFORM Reflow condition HT0'G 100 for 1 5 miutse (omheating)
i 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 | -30C/k | -35C/I | -40C/m
e Temperature** High limit / Symbol ||_+55C/ff | +60°C/gg | +65C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85C/lI
| (*') Final part number to be assigned with package type, TCXO or VC-TCXO, input voltage, operating temperature and frequency.
) e.g. SXO-2200HG-H-38.4MHz
(:j) Referred to nominal frequency before reflow soldering.
TEST CIRCUIT g*“; é;l\{ecc?q'lz:)\nj/lizm\{tn“paDn% f‘?mrigshxl(i)n'_uif“z(f)ngr?e\Cv- operating temperature combination from the lists.
$X0-2200HG
PACKAGE DATA TAPE SPECIFICATIONS
— Package SX0-2200HG U ]
JET Lid Metal JT < S
: O T0—9-©
Base Ceramic B ( AGamEan sl
0 000 Sea”ng Seam 1 ’H—H}Q S EE H:JJ)
L 100 & 104 s and e coacance Terminal Tungsten (metalized) AR oole] L]
SXO-ZZOOHGY Tesr(;wm Termlnal platlng (SU?fgICde/) '/\lzzl:sjler) }2:5 } 225} BCO } 3[.)5 } :O } 1‘.‘0 }OLZS} OMQ } Re:‘aﬁDlab } 2(;);/;;: }
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 (Texo orve-Toxo | £20ppm | (13to 52Mhz | [ 25x20mm | (#1810 433V |
SX0-2200 SERIES (+1.8V to +3.3V FIXED MODELS) 2.5x2.0 mm

STANDARD SMD TCXO

@ CLIPPED SINE WAVEFORM

SX0-2200 STANDARD SPECIFICATIONS

CD : DC-Cut capacitance
RL: 10Kohm  10%
CL: 10pF + 0% including fixture and probe capacitance

118

@ 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 @8 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 =425V, H=+2.8V, J = +3.0V, K = +3.3V DC % 5%
Conditions " -
Control voltage (Vcon) n.a. +0.9V£ 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 Vop+0.6V DC
Max. Ratings = . — :
Storage temperature -40Cto+85C
1.5 mA max. (13.000 MHz to 30.000 MHz)
v omor Input current 1.7 mA max. (30.000 MHz to 40.000 MHz)
# [ CONNECTION 2 mA max. (40.000 MHz to 52.000 MHz)
d | PIN [__TCXO VC-TCXO .
sxg’-qznzoo s>\</o-zzo?v Outout Level 0.8 Vp-p min.
o+ /control u pu
Cor YD (-40C 1o +85C) Load , 10 kQ /110 pF :
. gD Waveform Clipped sine wave (DC-coupling)
s I#L_sj = +8 to +13 ppm
i Frequency (Voo = +1.8V)
Adjustment Voltage control (Vcon) n.a. £9 to £15 ppm
SOLDERING PATTERN (Voo = +2.5V to +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)
2 ” +250°C £10°C for 10 seconds
ey e +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 || -10'C/g | -15°C/h | -20C/i | -25°C/j | -30C/k | -35C/I | -40C/m
oo Temperature** High limit / Symbol || +55C/ff | +60C/gg | +65C/hh | +70°C/ii | +75C/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.
e.g. SXO-2200-F-W-26MHz
Lo (**) Referred to nominal frequency before reflow soldering.
(*i; ét I\gcc?nI:v:/lizm\i/fDEnCd fohrigshxIci)r;wiztzegnynew operating temperature combination from the lists
(**) Select " "and" g .
TEST CIRCUIT
$X0-2200 PACKAGE DATA TAPE SPECIFICATIONS
! tom o $X0-2200 L o,
Lid Metal & -
r R ( \\U T OO .
Base Ceramic TN APEAmaa .
Sealing Seam i ’M}QJ goot U)
00 00 Cutcapctarcs Terminal Tungsten (metalized) _ALw VR
RL: 10Kohm + 10%
CL: 100F & 10% includina fxture and probe cabacitance ) . Gold / Nickel eel Dia eel
SX0-2200V Terminal platlng (surface) / (under) }2_25 } z_Eas} sco } 3D5 } :0 } 1%0 }O.Lzs} oh.As } R1:i([: } (2)(:2/(;:05‘ }
RoHS Compliant (Pb-free)



SMI

TCXO0 [TRI-STATE ] [t 25 ppm} [4 to 54 MHz] [2.5x2.0 mm] [+1 8t0+3.3 V]

STANDARD SMD TCXO

Temperature Compensated Crystal Oscillators

SX0-2520 (+1.8Vto+3.3V FIXED MODELS) 2.5x2.0 mm

SX0-2520 STANDARD SPECIFICATIONS & E\ABLE| DISABLE 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 B3 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)
$X0-2520 823&?&‘,?5 Supply voltage (Voo) D = +1.8V% F = 42,5V, H = +2.8V, J = +3.0V, K = 3.3V DC 5%
2501 Stand-by Vi : 80% Voo min.
control voltage (Pin#1) Vi : 20% Voo max.*
Absolute Supply voltage -0.5V to +4.0V DC
Max. Ratings | Storage temperature -55°C to +100°C
41010 MHz [10 to 20 MHz |20 to 30 MHz| 30 to 40 MHz 40 to 54 MHz
- +1.8V* 3.1 3.7 4.2 4.6 5.5
g Input current (max. mA) +2.5V 3.1 37 4.2 4.6 5.5
e 0w om - +2.8V 34 41 4.7 5.2 6.0
M| # +3.3V 4.0 48 5.5 6.0 7.0
‘Tg Stand-by current*’ 10 pA max. (Pin#1 = Vi)----40C to +85°C
EN S T Symmetry 45% to 55% at 1/2 Voo level
I:[E § z L OUTPUT Rise and fall times 5 ns max. (10% Voo to 90% Voo level)
# E 7R mpesnce 8%t.,%utto vascy |0 level VoL : 10% Voo max.
SOLDER|NG PATTERN "1" level Vou : 90% Voo min.
Load 15 pF max. (CMOS)
Disable delay time 200 ns max.
/ E Enable delay time 10 ms max.
e = f e :?Bn—up time . 10 mg max.
nop o phase noise (24.000 MHz) -145 dBc / Hz, Typical at 10 kHz offset
7 ” +250°C £10°
e e +170°C 121500(? for1$ tg ;O:n}r?u?:g(zg;j:heating)
OUTPUT WAVEFORM Standard frequencies (MHz) , 12.288, 16.000, 20.000, 24f000’ 25.000, 32.000, 40.000, 44.000, 49.152
VoK ® e (*') Final part number to be assigned with package type, input voltage, operating temperature and frequency.
1 L) et B e.g. SX0-2520-F-24MHz

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

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

] e PACKAGE DATA TAPE SPECIFICATIONS
A e e A 10% or 20% Voo 40101
° LGNIB ; ovbe Item Package $X0-2520 L Zrs., 200 é
- Lid Metal & -
T - 7
Symmetry =t/ T X 100(%) Base Ceramic < imIwiimInalmIm] el
Sealing Seam I )u}ﬂ ooy u)
TEST CIRCUIT Terminal Tungsten (metalized) AN E 18 LF.|
Test Point
q q Gold / Nickel Al B|C|D]F | J] L[ M] RebDa | QyReel
Voo A Terminal plating (Surface) / (under) 27 |225| 80 | 35 | 40 | 14 | 025 14 180 ;ggggg:
RoHS Compliant (Pb-free)
E Voo Output
o E K # 1
ngﬂ <V> 2T low T
el e

ED
sw

CL : including fixture and probe capacitance.

125




Temperature Compensated Crystal Oscillators

[TCXO or VC-TCXO} [t 0.5 ppm GPS ] [10 to 40 MHz ] [3.2x2.5 mm ] [+1 8t0+3.3 V]

SXO0-3200HG SERIES (+1.8Vto+3.3V FIXED MODELS) 3.2x2.5mm

STANDARD SMD TCXO

SX0-3200HG

STANDARD SPECIFICATIONS

©® GPS APPLICATION
©® CLIPPED SINE WAVEFORM
@ 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 038 Freq.u.ency 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%
0.024 gm (wt) Aging +1 ppm max. per year at +25°C £3°C
SX0-3200HG Operating ~30°C to +85°C (Standard)
; 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. /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 Veontrol voltage (Vcon) na ‘ -0.6V to Voo +0.6V DC

Max. Ratings = - — :
Storage temperature -40Cto+85C

1.5 mA max. (10.000 MHz to 30.000 MHz)
Input current 1.7 mA max. (30.000 MHz to 40.000MHz)
S Level 0.8 Vp-p min.
TCXZ°““E°“8C”TCXO utpu
s (~40TC to +85) | Load _10kQ/10pF
"“?”c”‘"*“QND Vet Waveform Clipped sine wave (DC-coupling)
QuTPT 8 ppm to £13 ppm
Frequency (Voo = +1.8V)
; Voltage control (Vcon) n.a.
SOLDERING PATTERN s ALl

Frequency slope n.a. Positive

Harmonic distortion -5 dBc max.

Start-up time 10 ms max.

OUTPUT WAVEFORM

Output
Level

1
GND

TEST CIRCUIT
$X0-3200HG

Test Point

00N microf
it

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

$X0-3200HGV

Test Point
0]
1t

it
1000p]

Output
R

0.04~0.1 microF
It

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

Reflow condition

+250°C £10°C for 10 seconds
+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,

23.104, 24.5536, 25.000, 26.000, 38.400

Optional Operating | Low limit/Symbol || -10°C/g

-15°C/h | -20C/i -25°C ] -30C/k | -35C/I | -40C/m

Temperature** High limit / Symbol |[_+55C/ff

+60°C/gg | +65°C/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. SXO-3200HG-B-26MHz

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

(*j) At Vcon = 1/2 Voo DC for SXO-3200HGV

(*

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

PACKAGE DATA TAPE SPECIFICATIONS
— Package SX0-3200HG L S, e [
Lid Metal — — -
Base Ceramic B ( AEamEea ol
Sealing Seam 1 )U}QJ S dj il ud U)
Terminal Tungsten (metalized) e > 12| lF
. . Id / Nickel F eel Dia Reel
Terminal platlng (su?fgge/) / Eﬁn%er) } 32 } ;9 } sco } aDs } 40 } 1{0 }025} 1’.w1 } Rmr[; } géyogpcs‘ }
RoHS Compliant (Pb-free)




Temperature Compensated Crystal Oscillators (Texoorve-Texo | TRI-STATE | £0.5t0 20 ppm | (1310 52z | 50x32mm | +1.810433V |

SX0-4053CM SERIES (+1.8Vto+3.3V FIXED MODELS) 5.0x3.2mm STANDARD SMD TCXO

SX0-4053CM STANDARD SPECIFICATIONS © FACKAGE SIZE 5.0x3.2 mm
Item Specifications
General part number SX0-4053CM*' \ SX0-4053CMV*' \ SX0-4053CMED*'
%Q Q Frequency range 13.000 MHz to 52.000 MHz
C§$> Initial frequnecy tolerance at +25°C +2°C +1.5 ppm max.***
VS TCXO or VC-TCXO TCXO \ VC-TCXO \ TCXO
DD/kjj: %2 ppm max. : over -30°C to +75°C (referred to +25°C)°
Temperature range CCIKIl - £1.5 ppm max. : over -30°C to +85°C (referred to +25°C)°
P 9 BBIKI: +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)*
Actual size - Stability "
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 to +75°C (51 = Standard 1)
50402 Operating temperature -30°C to +85°C (S2 = Standard 2)
= = -40°C to +85°C (W = Option, frequency dependent)
3 Operating Supply voltage (Voo) D=+1.8V,F = +25V, H=+2.8V, J = +3.0V, K = +3.3V 5% DC
B Conditions o=
®) onaton Control voltage (Pin#1) na. n v‘gfﬁ}]{g{u‘y +2_5§'/1£\03_3v) n.a.
" "2 Stand-by na na Vi : 80% Voo min.
% control voltage (Pin#1) B - Vi : 20% Voo max.
= Absolut Supply voltage -0.5V to +4V DC
e — Ma?(? ;aetings Vcontrol voltage (Vcon) na. | -06VtoVeo+0.6VDC | na.
J I Storage temperature -40°C 10 +85°C
e R 4 mA max. (13.000 MHz to 30.000 MHz)
= 3 | oot | ourur |z puedi nput current mA max. (30. Z to 40. 4
. ] E [oom T2 5 I 5mA 30.000 MHz to 40.000 MH
w 3 Z:Tighimpedance 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
-~ Rise and fall times 10 ns max. (10% Voo to 90% Voo level)
7 utpu ey 109
7 40C tosa5'c) |0 vl Vou: 10% Voo max
"1" level Vor : 90% Voo min.
2 Load 15 pF max. (CMOS)
+ +
Frequency ne i R?DTEOH?VF))M e
OUTPUT WAVEFORM Adjustment feizeceetin na +9 ppm to £15 ppm na
L I, - E— B (Voo = +2.5V to +3.3V) -
. T Frequency slope n.a. Positive n.a.
o Disable delay time n.a. n.a. 200 ns max.
o Enable delay time na. na. 10 ms max..
L —— 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.)
SX0-4053CM - +240°C £10°C for 10 seconds
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 limit/Symbol |["4'c/g | -15C/n | -20C/i | -25C/j | -30C/k | -35C/I | -40C/m
Temperature* High limit / Symbol +55°C/ff | +60°C/gg | +65C/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-4053CMED-BB/klI-K-S2-26MHz
Dypass capacior s bl n the osclator. (*%) Referred to nominal frequency before reflow soldering.
i (**) At Vcon = 1/2 Voo DC for SXO-4053CMV.
SX0-4053CMV (*“) Select "low limit" and "high limit" for new operating temperature combination from the lists.
PACKAGE DATA TAPE SPECIFICATIONS
4.00.1
Package . -
Item ° SX0-4053CM L GCrsy,, 20 !
Cover Epoxy Resin v’ -
Base Glass epoxy ( b A
-pass capaciors bl n he oscllator, Sealing Seam (Built-in crystal) <! il Iminnimin| ©
By-p: pacitor is built in th llate
including fixture and probe capacitance. - - g 1&d
L incuding ixure and probe capaci Terminal Copper (metalized) 1 )U}QJ s jud/jagpud) H:ﬂ)
SX0-4053CMED o Gold / Nickel u 7 e ;
st Pont Terminal plating T = =
7 (surface) / (under) [A]B8Jc] o[ FJu]L][M]RelbDa | QyReel |
RoHS Compliant (Pb-free) |54 [ 35 [120] 55 80 ] 15| 03 [19] 180 | 1000pcs |

By-pass capacilor is buitin the oscilator.
1 3 0 CL including fixture and probe capacitance.



SMI

Temperature Compensated Crystal Oscillators (Texoorve-Texo | [ TRI-STATE | [ £05t0 20 ppm | (1310 52MHz | [ 50x3:2mm | (#1810 433V |

SXO0-4053CS SERIES (+1.8Vto+3.3V FIXED MODELS) 5.0x3.2mm STANDARD SMD TCXO

SX0-4053CS STANDARD SPECIFICATIONS & PP ED SINE WAVEEORM
Item Specifications
General part number SX0-4053CS*’ \ SX0-4053CSV*’ \ SX0-4053CSED*’
Q@((g_ 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):§
CC/KIl : £1.5 ppm max. : over -30°C to +85°C (referred to +25°C)"
Temperature ange BB/KII: =+ 1 ppm max. : over -30°C to +85°C (referred to +25C)°
Actual size [0 Frequency AAKII : £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%
S$X0-4053CS Aging + 1 ppm max. per year at +25°C +3°C
R— : -30°C to +75°C (S1 = Standard 1)
Operaling -30°C to +85°C (S2 = Standard 2)
3 P -40°C to +85°C (W = Option, frequency dependent)
o ’ gpeg-fltt_ing Supply voltage (Voo) D=+1.8V,F =+25V,H = +2.8V, J = +3.0, K = +3.3V DC #5%
onations ¢ ool voltage (Pint1) na. S ha.
< Stand-by control na na Vi : 80% Voo min.
282 o voltage (Pin#1) - - Vi : 20% Voo max.
- O ™ e b }sxgzs;iSEu Supply voltage -0.5V to +4V DC
% - : :%i : _ Lm ﬁﬂt;iOIEtaletings Vcontrol voltage (Pin#1) n.a. ‘ -0.6V to Voo +0.6V DC ‘ n.a.
[ i ¢ B — ] Storage temperature -40°C to +85°C
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)
2 mA max. (40.000 MHz to 52.000 MHz)
%, Stand-by current (Pin#1 = Vi) na. \ na. \ 10pA max.
i Level 0.8 Vp-p min.
= utpu
(40°C to +85°C) Load . 10_kQ 1110 pF
Waveform Clipped sine wave (DC-cut)
OUTPUT WAVEFORM +8 ppm to +13 ppm
Frequency (Voo = +1.8V)
- Adjustment Voltage control n.a. £9 ppm to £15 ppm n.a.
(Voo = +2.5V to +3.3)
"anp Frequency slope n.a. positive n.a.
TEST CIRCUIT Disable delay time n.a. n.a. 200 ns max.
SX0-4053CS Enable de.Iay time n.a. n.a. 10 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
h D;C:np::Wd‘b:pg,.mp‘;émb“pi“ Optional Operating | koW limit/Symbol | [™-1°'c/g | -15C/h | -20°C/i | -25C/j | -30°C/k | -35C/I | -40C/m
SX0-4053CSV Temperature* High limit / Symbol || +55°C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75°C/jj | +80°C/kk | +85C/I
"o (*') 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/klI-K-S2-26MHz
(* ) Referred to nominal frequency before reflow soldering.
s T (* )At Veon = 1/2 Voo DC for SXO-4053CSV.
1 (**) 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 z:aiamlgr are built in the oscillator. ﬁ)ioi
L 100F & 10% i et b cacactarce ltem Gackage SX0-4053CS Y, 2081 3
$X0-4053CSEV Cover Epoxy Resin A -
Base. Glas§ E?oxy l 4 Hﬂ?ﬂ*ﬁﬁﬁﬁ(\ q
Sealing Seam (Built-in crystal) * ’H}QJ S jud Jhd jud) U)
R Terminal Copper (metalized) 4 sl Le]
q . Gold / Nickel AlB]c|D]|F L | M | ReelDa | QiyReel
Termlnal platlng (Surface) / (under) } 54 } 35 } 120 } 55 } 8.0 } 1‘.'5 } 03 } 19 } 180 } 1(‘!’[’]0905' }
Both DC-Cut capacitor arng\ﬁgis(’Sh:::zaﬂgzare built in the oscillator. ROHS COmpllant (Pb_free)

CL: 10pF + 10% including fixture and probe capacitance
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Temperature Compensated Crystal Oscillators [Tex00rve-TexO | (20510220 pom | (101040 e | (70660 mm | (41810 433V |

SXO0-4075CM SERIES (+1.8Vto+3.3V FIXED MODELS) 7.0x5.0 mm STANDARD SMD TCXO

SX0-4075CM STANDARD SPECIFICATIONS H A P
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. (Veon = 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)‘2
CC/Kll : +1.5 ppm max. over -30°C to +85°C (referred to +25°C)’
Temperature range BB/KIl:  £1 ppm max. over -30°C to +85°C (referred to +25°C):3
Actual size - Frequency AAJKII 2 £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
Output load change +0.2 ppm max. at 10 kQ £10% with 10 pF £10%
S$X0-4075CM Aging +1 ppm max. per year at +25°C +3°C
L . -30°C to +75°C (S1 = Standard 1)
2 Operafing -30°C to +85°C (S2 = Standard 2)
< Operating P -40°C to +85°C (W = Option, frequency dependent)
S Conditions Supply voltage (Voo) D=+1.8V,F=+25V,H=+28V, J=+3.0V,K=+3.3V DC 5%
) 0.9V £0.8V (Voo = +1.8V)
| vol Pin#1 n.a.
M - Control voltage (Pin#1) 1/2 Voo £1V (Voo = +2.5V to +3.3V)
R Supply voltage -0.6V to +4.6V DC
- Absolute Vcontrol voltage (Vcon) n.a ‘ -0.6V to Voo +0.6V DC
e, s i Max. Ratings = 5 — :
DW‘—-T—.‘[:*Z} Storage temperature -40Cto+85C
o T ECTION 4 mA max. (10.000 MHz to 30.000 MHz)
E{ e Input current 6 mA max. (30.000 MHz to 40.000 MHz)
2 o Symmetry 40% to 50% at 1/2 Voo level
o 3 OUTPUT
il;l = E,J ¢ = Rise and fall times 10 ns max. (10% Voo to 90% Voo level)
84'“('}%”; w5y |0 level Vor : 10% Voo max.
SOLDERING PATTERN "1" level Vor : 90% Voo min.
P .
Load 15 pF max. (CMOS)
18 +8 ppm to £13 ppm
T Frequency (Voo = +1.8V)
T ; Adjustment Voltage control n.a. 9 ppm o £15 ppm
: “ (Voo = +2.5V to +3.3V)
Frequency Slope n.a. Positive
OUTPUT WAVEFORM Disable delay time na. 200 ns max.
P 2= Enable delay time n.a. 10 ms max.
"""" e Start-up time 10 ms max.
By 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.)
=T 000 " +240°C £10°C for 10 seconds
TEST CIRCUIT Refiow condiion +170°C £10°C for 1 to 2 minutes (preheating)
Standard fi ies (MH. 10.000, 13.000, 16.367667, 16.368, 16.369, 16.800, 19.200, 20.000,
SX0-4075CM AT IRES 1Al 2) 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/I | -40°C/m
Temperature** High limit / Symbol || +55C/ff | +60°C/gg | +65°C/hh | +70°C/ii | +75C/jj | +B0°C/kk | +85°C /I

(*") 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

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

(**) At Vcon = 1/2 Voo DC for SXO-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 4.040.1
e —— SX0-4075CM L o,
I e A Y Cover Epoxy Resin 2 -
Tveonlo#t  #2leno T O O0—O0T0—0-6
i BaseT Glas§ EPoxy 4 ( OGaman o |
Sealing Seam (Built-in crystal) i )U}Q SSpedjRijud)e) )
& L betig e s v cpcionce Terminal Copper (metalized) o VAR
" : Gold / Nickel oelDia -
Terminal platlng (surface) / Eunder) } 7‘_\4 } ‘:4 }1500} 7D5 } aFo } 1{5 } a%a } 1h.A9 } Rés } ?;yolgpcs‘ }
RoHS Compliant (Pb-free)
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SMI

[TCXO or VC-TCXO] [t 05t0+2.0 ppm] [10 to 40 MHz ] [7.0x5.0 mm ] [+1.8 to +3.3 V]

Temperature Compensated Crystal Oscillators

STANDARD SMD TCXO

SXO0-4075CS SERIES (+1.8V to +3.3V FIXED MODELS) 7.0x5.0 mm

@ CLIPPED SINE WAVEFORM

SX0-4075CS STANDARD SPECIFICATIONS

@ PACKAGE SIZE 7.0x5.0 mm
Item Specifications
General part number $X0-4075CS* \ SX0-4075CSV*'
Frequency range 10.000 MHz to 40.000 MHz
Initial frequnecy tolerance « 2
at|125°quuZ°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 +25C) z
CCI/KII': £1.5 ppm max. over -30°C to +85°C (referred to +25°C)
ot size L) Temperature range BBIKIl: 1 ppm max. over -30°C to +85°C (referred to +25°C)°
0.43.gm (wt) Frequency AA/KII': 0.5 ppm max. over -30°C to +85°C (referred to +25°C)°
uamnt 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%
e Aging +1 ppm max. per year at +25°C £3°C
g -30°C to +75°C (S1 = Standard 1)
. g‘r’nergﬁg‘t%re -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=+1.8V,F=+2.5V,H=+28V,J=+3.0V,K=+3.3V DC £5%
# # ' 0.9V £0.8V (Voo = +1.8V)
g Control voltage (Pin#1) na. 112 Voo 1V (Voo = +2.5V t0 +3.3V)
= Supply voltage -0.6V to +4.6V DC
M ll;“/lgsxélgiings Vcontrol voltage (Vcon) n.a. i ‘ _ -0.6V to Voo +0.6V DC
) L] ——ComECTN Storage temperature -40Cto+85C
st&%%cs oy Inout current 1.5 mA max. (10.000 MHz to 30.000 MHz)
o P 1.7 mA max. (30.000 MHz to 40.000 MHz)
T L] \ ] outout Level 0.8 Vp-p min.
# 520 # utpu
(40C 10 +g5°C) |_Load 10kQ // 10 pF
SOLDERING PATTERN Waveform Clipped sine wave (DC-cut)
7 7 18 ppm to £13 ppm
7 pp pp
AgLans) Voltage control na (Voo = +1.8V)
18 Adjustment h 19 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.)
ey IR reflow resistance +1 ppm max. (referred to frequency before reflow)
” +240°C +10°C for 10 seconds
i) e Eani +170°C £10°C for 1 to 2 minutes (preheating)
g 10.000, 13.000, 16.367667, 16.369, 16.800, 19.200, 20.000, 23.104
TEST CIRCUIT R 24,5536, 25.000, 26.000, 38.400
§X0-4075CS Optional Operating Low limit / Symbol | ["-10°’c/g | -15C/h | -20C/i | -25C/j | -30C/k | -35C/1 | -40C/m
Temperature** High limit / Symbol || +65°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,
al o operating temperature and frequency.
2 e.g. SXO-4075CSV-CC/klI-K-$2-19.2MHz
(* ) Referred to nominal frequency before reflow soldering.
(**) At Vcon = 1/2 Voo DC for SXO-4075CSV.
(**) Select "low limit" and "high limit" for new operating temperature combination from the lists.
Both DC-Cut capacitor and by-pass capacitor are built in the oscillator.
L 05F210% g e and probocapactance PACKAGE DATA TAPE SPECIFICATIONS
S$X0-4075CSV 40501
ttem Rackage SX0-4075CS
[ 2
Cover Epoxy Resin ﬁ — — -
Base Glass Epoxy 4 ( Hamono ﬁ{\ o
Sealing Seam (Built-in crystal) i U a4 JRajad) U)
Terminal Copper (metalized) . J_L LF|
Both DC-Gucpacior and by asscapacr el e st . . Gold / Nickel [A[B8]c o[ FJ s L] M]Relba | QyRee |
CL: 100F  10% incucina fixture and brobe canacitance Terminal plating (surface) / (under) [74 54 [te0] 7580 1503 ra] 180 [ 1000pcs |
RoHS Compliant (Pb-free)
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Quartz Crystal Units

UM(MJ) FAMILY STANDARD SMD CRYSTALS

UM-1(MJ) UM-5(MJ) STANDARD SPECIFICATIONS
Item Symbol Specifications
Package type UM-1(MJ), UM-1S(MJ), UM-4(MJ), UM-4S(MJ), UM-5(MJ), UM-5S(MJ)
S 6.000 MHz to 200.000 MHz (UM-1 & UM-1S)
0 Frequency range B 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 ﬂg ggm
0.41 gm (wt.) 0.336 gm (wt.) R:+20 ppm
- Temperature stability (referred to +25°C TTiii : 230 ppm over ~20°C to +70°C
UM-4(MJ) ACTUAL SIZE 2 Y ) 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) .: and operating temperature ranges. OOiil + £10 ppm over -20°C to +70°C
Load capacitance CL 16 pF, Typical
UM-5(MJ) .: Equivalent series resistance ESR
UM-1(MJ) & UM-1S(MJ)
Fundamental 3rd overtone 5th overtone
UM-4(MJ) .: 6 to 10 MHz 10 to 60 MHz 24 to 60 MHz 60 to 180 MHz 8010 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-1(MJ), UM-5(MJ), UM-4(MJ) NS0 & OS50

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 30to60MHz | 60to 180 MHz | 80to 120 MHz | 120 to 200 MHz

= [T T 30 Q max. 25 Q max, 80 Q max, 60 Q max, 40 Q max. 100 Q max, 80 0 max.
F[ﬂ Erie o e I hvwyervmo
S UM-18(MJ) | 7.8+0.2mm [11.5£0.3mm| 2.8+0.2mm
s X § Gt s s sss Fundamental 3rd overtone 5th overtone
S 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.
£ 0= Shunt capacitance Co 7.0 pF max.
Tw01s 1202 Drive level P 1 mW max. (10 YW 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
Foider
e UM1(MJ) / 12.288M - 16 / Q / TTiii
I [ONe4(M) & U459 6.6] ‘ .
Package type Temperature stability

Frequency Frequency tolerance
Load capacitance (CL)

(ppm)

+80
S SMI Part No. Package Circuit Calibration Condition|  Frequency | Frequency Tol Temp Stabilty
PP o UMA(MI)122880M-16/Q7TTii | UMA(MJ) = UM-1(MJ) Pa‘agf'ﬁss":ﬁ”ce 12.288 MHz Q=#15ppm | TTii=%30 ppm
20 p==
“ - UMBS(MJ)/10.0000M-12/R/00ii | UMSS(MJ) = UM-5S(MJ) Pa’a(lff'z’ﬁsz";,f”ce 10.000 MHz R=+20ppm | OOii= 10 ppm
122 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 15 0 +15 430 +45 +B0 +75 +90 (C)
TYPICAL TEMPERATURE CHARACTERISTICS PACKAGE DATA
TAPE SPECIFICATIONS ftom Package | y1-1(MJ)1S(MJ), UM-5(MJ)I5S(MJ) & UM-4(MJ)/4S(MJ)
4.0£0.1
. ] z Cover Metal
L S5 4 20201 &
v;\ _, - Base Metal
SRV - Sealing Resistance
I NLFRmRR ° .
i )U}éﬂ LJULJU} Metal clamp T(I37t/'>i1R 0
. n opper
] > LB, [ I (surface)/?l?nder)
UM-1(MJ) & UM-1S(MJ) Terminal lead Alloy (FeNiCo)
[Ale[cTol el el wulHReba [ QyRea | Terminal lead plating Gold
[ 12482 [2¢0| 115 [120] 15 [ 04 [ 33 | 30 | t000pcs | RoHS Compliant (Pb=1
omplian -1ree
UM-5(MJ) & UM-55(MJ) & pliant )
[A[8]c o [FJJ] L] M] RebDa | QyReel |
[ 106 82 [240 [ 115 [120] 15 [ 04 [ 33| 330 | 1000pcs |

UM-4(MJ) & UM-4S(MJ)
[A[8]c]o[FJJ] L] M] RebDa | QyReel |
92 |82 [160] 75 [120] 15 [ 04 [ 33| 330 | 1000pcs |
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Quartz Crystal Units
UM FAMILY

SMI

STANDARD THROUGH-HOLE CRYSTALS

UM-1 STANDARD SPECIFICATIONS
Item Symbol Specifications
Holder type UM-1, UM-1S, UM-4, UM-4S, UM-5 & UM-58
/ 1.000 MHz to  1.200 MHz (UM-1)
/ 6.000 MHz to 200.000 MHz (UM-1 & UM-1S)
c P F | 10,000 MHz to 200.000 MHz (UM-5 & UM-5S)
:. 20,000 MHz to 200.000 MHz (UM-4 & UM-48)
Actual size F: £3ppm
0.354 g : Jjg oo
gm (wt o 210 ppm
Frequency tolerance (at +25°C £3°C) AfIF Q' +15 ppm
UM-5 R : +20 ppm
X £50 ppm
g CC1ggg : 100 -10°C to +60°C
@ / y Temperature stability (referred to +25°C) %%ﬁl “+ 30 ng gzz; _20:(; tg +70:C
/ Note : Contact for other temperature stabilities RRIii : £ 20 ppm over 20 C to +70°C
and operating temperature ranges. QQiii : £ 15 ppm over ~20C to +70°C
OQiii : £ 10 ppm over -20°C to +70°C
Load capacitance CL 16 pF, Typical
Actual size Shunt capacitance C0 7.0 pF max.
0295 0 Drive level P 1 mW max. (10 pW for testing)
gm (w +5 °C £3° -
g : +5 ppm max. at +25°C £3°C per year (SL-Cut)
UM-4 Aging (for first year) Ll +3 ppm max. at +25°C £3°C per year (AT-Cut)
4;« Cut SL-Cut/1.000 MHzto  1.200 MHz
AT-Cut/6.000 MHz to 200.000 MHz
y Frequency UM-18&1S UM-5 & 58 UM-4 & 4S
Fundamental 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.
Actual S|ze Fundamental 20,000 MHz+ 25Qmax. | 25Qmax. | 30Qmax.
q 1 n 3rd overtone 24.000 MHz+ 60 Q max. 80 Qmax. | 30Qmax. (fund)
0.254 gm (Wt) Equwalent series resistance ESR 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.
U M'1 3 U M'5 & U M '4 5th overtone 80.000 MHz+ 80 Q max. 100 Q max. 80 Q max.
7.1 max. 24 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.
3.2 max.
PART NUMBERING GUIDE
£ 320 Holder H
o S UM1 / 15.360M - 16 / OOiii
37302 Holder type Temperature stability
Frequency Frequency tolerance
UM-1S, UM-5S & UM-4S Load capacitance (CL)
7.1 max. 2.0 max.
[ Example
SMI Part No. Holder Circuit Calibration Condition|  Frequency | Frequency Stability
e UM1/15.360M- 16/J/00ii UM = UM-1 Parﬂ'f':rjse‘::":ame 16.360 MHz J=t5ppm | OOii =10 ppm
$0.3+0.05 Holder H
H e UM5S/20.945M- 30/Q/QQi UMSS = UM-5S Parﬂf'zsoc’”:”ce 20.945 MHz Q=+15ppm | QQii=*15ppm
4| 4.5 mm max. p
375202 UM4S/21.480M- 20/0/RRii UM4S = UM-4S Par?f':;%’;”;me 21.480 MHz O=+10ppm | RRii=+20 ppm
AT-CUT
o SL-CuT HOLDER DATA
+100 (ppm)
0 T o Holder " \-1/1S, UNI-5/5S & UM-4/4S
80— = e = Cover Metal
+40 -10 —F S
+20 — 20 o= Base Metal
O  — ” Sealing Resistance
jz Al 0 Terminal lead Alloy (FeNiCo)
-60
50 ~ 70 Terminal lead plating Gold
" o RoHS Compliant (Pb-free)
-100
D e A T -100_20 10 0 +0  *20 30 0 +50  +60 (C)

TYPICAL TEMPERATURE CHARACTERISTICS

TYPICAL TEMPERATURE CHARACTERISTICS
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