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Trimmer Capacitors
CTZ2, CTZ3 Series

Features

How to Order

* SMD small & thin package CTZ3 S-05 A-W1-P F
* Wide capacitance range T A A D B A A a
* Washable and non-washable types available @ @ @ @ @ @ @ ®
* Plus slot(+) suitable for auto-adjustment DSeries
A i i CTZ3 CTZ3 Series
ppllcatlons CTZ2 CTZ2 Series
* AV equipment
* Cellular Phone @Type
* Cordless phone S Reflow non washable type
¢ TCXO E Reflow washable type
* Keyless Entry (®Maximum Capacitance
.ps . 03 3pF 30 30pF
Specifications 05 5pF 0 40pF
Capacitance(pF) Q Temperature 10 10pF 50 SOpF
o 20 20pF
Part No. max Value i 1+0.1 Coefficient
—0%+100% min Value (MHz) (PpMI°C) @Temparature Coefficient(ppm/°C)
03A 3 2.0 2150 | NPO500 Q ngf%% c | N7504500
CTZ2 | 05A 5 3.0 >150 NPO+500 £5
S/E | 10A 10 3.0 >150 NPO+500 (®Packaging
20C 20 5.5 >150 N750+500 w W Direction Taping
03A 3 1.0 >300 NPO+500 X X Direction Taping
05A 5 1.5 >300 NPO+500 B | Buk
10A 10 25 >300 NPO+500 ®Taping Quantity (Unit : pcs)
CTZ3 | 10B 10 1.5 >300 N400+500 1 1,000 CTZ3 Series
S/E 20C 20 4.5 >300 N750+500 2 2,000 CTZ2 Series
30C 30 4.5 >300 N750+500 (Pin Head Type
40C 40 4.5 >300 N750+500 [P | Pus it
50C 50 4.5 >200 N750+500
(®Lead specification
Rated |Temperature | Insulation Torque Lead Forming Type
Series Voltage Range |Resistance i) - (CTZ3 type)
(V'DC) (OC) (MQ) * No code for standard parts
CTZ2S/E 25 —40 to +85 >10* 10to 150
CTZ3S/E 25 —40 to +85 >10* 10 to 150
Series Dimensions (Unit : mm) Recomm?tr’\:ﬁf:lnl;amr;d panen
CTZ2 Series
0.7 L £ 09 o
. ° N
N
Q @ J |
o 7
f ‘ N\
25 07 o
CTZ3 Series 15
N
3
2 S = 2
)
4 Y
0 s \\Ei|
3.2 ‘ | 1.8max

TAVX




0 KYOCERG

Trimmer Capacitors
CTZ2, CTZ3 Series

Frequency Characteristics

CTZ2-03A-P CTZ2-10A-P CTZ2-20C-P
10000 9 1000 35 1000 60
]8 130 150
1000 Q i 7 {5 T
, 6L 100 = 100 408
- 58 120 8 g
Q 100 _c < Q S Q 308
—_——- 4 = 15 G S
————— C 8 - - g | =" g
39 10 = & 10 20 §
10 ,0 0o ©
1 15 10
1 . : . . 0 1 . . . 0 1 : : : 0
0 200 400 600 800 1000 0 200 400 600 800 0 200 400 600 800
Frequency(MHz) Frequency(MHz) Frequency(MHz)
CTZ3-03A-PF CTZ3-10A-PF CTZ3-20C-PF
10000 9 1000 35 1000 60
Q . j 1" Q II 1%
1000 7 . 25 !/ Iy
arn 100 = 100 L 40 &
Q 100 ‘ < Q 8 Q L la0 §
__________ - 43 - 53 .- ¢ 3
c 3 8 op====° 3 10 == 20 &
10 ,0 100 S
; 15 110
1 . . . . 1 . . . . 0 1 . : : 0
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800
Frequency(MHz) Frequency(MHz) Frequency(MHz)
Tape & Reel
* Reel « Carrier Tape (Unit : mm)
Sproket Hole Do
A Cavity
EN Nl Aut
NS N N% J NZEANZARY
| ¥ f f I —u
1 I PR ! =
i i
te S §
ta
l::‘ Sealed Condition P1 P2| Po | Direction
* Tape Loading CTZ2 Series CTZ3 Series
W Direction—— Standard A 2.740.1 3.3540.1
X Direction—— Option
irection —— Optio B 3.240.1 46793
O O O w 12.0+£0.3 12.0+£0.3
F 5.5+0.05 5.5+0.05
E 1.7540.1 1.7540.1
= PO 4.0+0.1 4.0+0.1
— P1 4.0+0.1 8.0+0.1
— Direction of feed
W Direction —— Standard P2 20i005 20i005
O oDO 1.5 1.5284
t1 0.340.1 0.340.1
t2 1.940.1 2.510.1
= t3 1.3734° 2.0+0.1
— Direction of feed t4 0.30.1 0.3+0.05
X Direction —— Option (o] 2.06+0.1 2.7+0.1
(Unit : mm)
A B (& D E W, W,
CTZ2 Series(2,000pcs) 00 10
= 180133 60.0558 13.0+£0.2 21.0£0.8 2.0+£0.5 13.0+£0.3 15.4+1.0
CTZ3 Series(1,000pcs)
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Trimmer Capacitors

PCB Mounting

* When our recommended landpattern is not used, please check
mounting alignment.

+ When mounting on PCB, please do not apply pressure to trimmer
capacitors over 500g.f.

Soldering

» When using soldering iron, adjust iron tip to 280°C. max.

» Please find below recommended solder profile.

Temp(°C
PO Peak temp 230 £+ 5°C
15sec. max

250 [PR—

200

150

" 180°Cmin
100 40sec. max

50

0

I |
60sec. 60sec.

Storage Conditions

1) Do not store components in corrosive condition such as chloric or
sulfuric environment.

2) Components before use should be stored under the condition with
temperature of 5 to 40 degrees Celsius and humidity of 20 to 70%
RH.

3) ltis recommended to use components within 6 months of
incoming.

4) Do not open the minimal package until right before the use.

5) Do not store components under direct sunlight or dewy
environment.

Screwdrivers

Please use proper screwdriver for adjustment of the capacitor.
Kyocera can supply suitable ceramic type screwdrivers specially
designed for the use of CTZ series. Please contact your local AVX
office for the details.

CTZ-3
Pin Head
®: CTZ-3 Plus Ceramic Driver

CTzZ-2
Pin Head
®: CTZ-2 Plus Ceramic Driver

= @
hd P
110
125
(CTZ3 @ Plus Driver)
te}
=} 96
=
< 110
(Standard Type)
Driver Head Type
(CTZ3 Plus) g
-
o
| @60 | 1.2 []. 035
(CTZ2 Plus) F‘K’-‘
I
L ——e [
- — o= I = <‘, )
/\—/ |
‘ (2.0) 0.19 ]!
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Chip Resistor Arrays

CRB 2A4E, CRC 2A4E, CRC11A2E Series

Miniature chip resistor arrays have 4 and 2
resistor elements integrated as a single
component.

Features

* Miniture (2.0x1.0mm) Resistor Arrays
Max 60% space saving compared with the
use of standard chip array (3.2x1.6mm)

¢ 0.5mm Termination pitch (Same as IC lead-
pin pitch)
Easy designing of pattern layout and
improve electrical characteristics for curcuit

How to Order

CRB2A 4E 103 J T
® @ 066
(DSeries(CRB2A: 2.0x1.0mm, concave termination, 4elements)
(CRC2A: 2.0x1.0mm, convex termination, 4elements)
(CRC11A: 1.0x1.0mm, convex termination, 2elements)
(@Number of elements(4E: 4 elements)
(2E: 2 elements)
(®Resistance Value(3 digits numbering)
472 = 4.7kQ, 103 = 10kQ
000 = 0Q(Chip Jumper Array)

RokS Conforming o _ @Tolerance
xPlease consult combination of different | J \ +5% \ Blank |Chip Jumper Array|
resistance type. (®Packaging
* 4 element chip Resistors Array — 1 CRB2A4E series (ConcaveTermination) Code | Form _|Material| Packing unit
CRC2A4E series (ConvexTermination) T Taping |Paper| 10000pcs/reel
* 2 element chip Resistors Array CRC11A2E series (Convex Termination) * 2mm pitch taping
DlmenS|°nS (Unit : mm) (Unit : mm)
o2

CRB2AA4E series

3

R1=R2=R3=R4

e#—f»&—#j :
Al R

CRC2A4E series

¢ d
w
R4
LLJ

R1=R2=R3=R4

P ‘

Code L w T P b Code L w T P
Dimensions| 2.0*313 1.07318 0.44318 0.5typ 00.15typ Dimensions| 2.0*3:13 1.07318 0.4+313 0.5typ
Code c d e Code c d e1 ez
Dimensions| 0.2°81% | 0.25313 | 0.25typ Dimensions| 0.15:812 | 0.25%81% | 0.3:318 0.47818

« Non-marking on chips - « Non-marking on chips

CRC11A2E series

R1 R2
Code L w T P
Dimensions| 1.007313 | 1.007313 | 0.35:3% 0.65typ
Code c d e1
Dimensions| 0.20°812 | 0.20:%18 | 0.33:51§

* Non-marking on chips

« Rated Voltage : y/Rated power x Resistance value, whichever is less.

+ Please contact sales engineer for any other requirements of the nominal resistance

Rating
Chip resistor arrays Chip jumper array
ltem Rating Item Rating
Rated power(70°C)| 1/32W/element
"‘,"&i‘agg rking 25V Rated current 1A
‘I\Illoal)t(agger-load 50V
Resistance value| 10Q to 1MQ Cor]ductive SomOmax
Tolerance J:+5% resistance value
¥Ve?x'\'§3rgature —551t0 +125°C + Standard Resistance Value: E-6 Series
ambencl 4E : 4Elements, 2E : 2Elements o e

FAV/X
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Chip Resistor Arrays

CRC4AS8E Series / CRB6ASE Series

I 8 element chip Resistor Array / CRC4AS8E series (Convex Termination)

RoHS Conforming

Features

* 0.5mm termination pitch(same as IC lead-pin

pitch).
Easy designing of pattern layout and

improve electrical characteristics for circuit.

3.8mm length of the chip makes the
assembly of the next chip possible without
changing the pattern pitch.

Dimensions (Unit : mm)
o Code | Dimensions
Tﬂ_ﬁmﬁﬂ_ﬂ_ﬂﬂ_ﬂﬂﬂ: - L | oeros
i ‘ = W | 1.6:0.1
T 00 U0 U U 00 g o T | casior
- s ‘ : P | 05typ
c 0.3+0.2
8 d 0.3+0.15
R1=R2=R3=R4=R5=R6=R7=R8 = 0.3+0.1

* No marking on chips.

How to Order
CRC4A 8E 103 J T

(DSeries CRC4A
(@Number of elements
8E = 8 elements
(3Resistance value
3 digits numbering

@Tolerance
[ 9 [+5% |
(®Packaging
| T \ Taping paper 5,000pcs/reel |
Rating
Chip Resistor Arrays
Item Rating
1/16W/element
Rated power(70°C) 1/4W/packege
Max working voltage” 25V
Max over-load voltage 50V
Resistance value 10Q to 1TMQ
Torerance J:+5%
Working temperature -55to +125°C
Number of elements 8E:8elements

« Rated Voltage : </Rated power x Resistance value,
whichever is less.

+ Standard Resistance Value: E-6 Series

+ Please contact sales engineer for any other requirements of
the nominal resistance value and the tolerance.

I 8 element chip Resistor Array / CRB6AS8E series ( Concave Termination)

Features

* Equal length conductors can be traced out
from 0.8mm pitch termination.

Dimensions (Unit : mm)
=~ i Code | Dimensions
S} kel
i ‘ WJ{ L 6.4+0.2
I I ;
\ \ W | 16202
L]
P, L ‘ T T 0.6+0.1
P 0.8typ
Cc 0.3+0.2
R8
d 0.4+0.15
R1=R2-R3-R4=R5-R6=R7=R8 (Topeside) 0.5+0.1
e
([Bottomsige)| 0-4+0.15

How to Order
CRB6A 8E 390

®© @ &
(DSeries CRBBA
(@Number of elements
8E = 8 elements
(3Resistance value
3 digits numbering

G U
@ ®

@Tolerance
[ G [+2% |
(®Packaging
| U \ Taping plastic 4,000pcs/reel |
Rating
Chip Resistor Arrays
Item Rating
Rated power(70°C) 1/16W/element
Max working voltage® 50V
Max over-load voltage 100V
Resistance value 10Q to TMQ
Torerance Gi+2%
Working temperature —55to +125°C
Number of elements 8E:8elements

+ Rated Voltage : </Rated power x Resistance value,
whichever is less.

« Standard Resistance Value: E-6 Series

+ Please contact sales engineer for any other requirements of
the nominal resistance value and the tolerance.

FAV/X
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Chip Resistor Networks
RNAA4A Series

Features

* Reduction in mounting costs & Process
* Save PCB space

* Eight resistors in one SMD package

* Reduction of inventory control costs

How to Order
RNA4A 8E 103 J T
© ® ® 66
(DSeries

(@Number of elements(8E : 8 elements)
(3Resistance code (3 digits)

Applications @Resistance tolerance(J : +5%)
e Lap Top Computer ¢ Notebook Computer (®Packaging - -
e Printer * Hard Disk Drive LT | Plastic Taping, 4,000pcs/reel |
* CD ROM ¢ Facsimile « Taping Qty: 4000pcs/7 inch reel (4mm pitch)
Carrier Tape: plastic
RoHS Gonforming
Shape and Dimensions wnit:mm)  Circuit Diagram
F2 A2
z o ®
Code L w T A1 B1 * nominal resistance value is all the same.
Dimensions| 4.0+0.15 | 2.1+0.15 0.6+0.1 0.5£0.1 |0.25+0.15
Code E1 F1 D P A2
Dimensions| 0.5+0.1 | 0.3+0.15 0.3typ 0.8typ 0.4+0.1
Code B2 E2 F2
Dimensions| 0.4+0.15 | 0.5+0.1 | 0.35+0.15
Specifications
ltem Rating

Rated power(70°C) 1/16W(0.0625W)/Element

Max working voltagék 25V

Max over-load voltage 50V
Resistance value 100Q to 220KQ
Tolerance J:t5%

Number of elements 8E:8 Elements

Working temperature -55to +125°C

* Rated Voltage: V Rated power xResistance value, whichever is less.
* Standard Resistance Value: E-6 Series
« |f resistance value under 100Q is needed, please contact sales.

FAV/X
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Chip Attenuators

RoH$ Conforming

ATC1A Series
Features How to Order
* Compared with three past in the chip resistor ATC 1A 2 CH
use, reduction in mounting costs and ©) @ @ @ @

process, save PCB space

(DSeries
@Size(1A : 1.0x1.0mm)
(®Attenuation(1 digit numbering)
1: 1dB, 2: 2dB, 3: 3dB, 4: 4dB, 5: 5dB
6: 6dB, 7: 7dB, 8: 8dB, 9: 9dB, A: 10dB
(@Attenuation tolerance

[ ¢ [+0.3dB | D [+0.5dB |
(®Packaging
Code | Form |Material| Packing unit
H Taping { Paper| 10000pcs/reel

* 2mm pitch taping

Dimensions wnt:mm)  Rating
et Chip attenuators
i l o 1 ! Item Rating
D:I ! N Impedance 50Q
| | Attenuation 1dB, 2dB, 3dB, 4dB, 5dB
L] 6dB, 7dB, 8dB, 9dB, 10dB
L '_LJ Attenuation +0.3dB: 1dBto 5dB
tolerance +0.5dB: 6dB to 10dB
4 5 Rated power 40mW/package
Applicable frequency DC to 2GHz
VSWR 1.3 max
Working temperature -55 to +125°C
" unbalanced = circuit
Code L w T P (4
Dimensions| 1.00+0.10 | 1.00+£0.10 | 0.35+0.05 | 0.65typ | 0.20+0.15
Code d el
Dimensions | 0.20+0.15 | 0.33+£0.10

FAV/X
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Low Resistance Chip Resistors

LR Series
Features How to Order
* Suitable for voltage detector circuit of mobile LR 21-R100 F-T
computing device and cellular phone. @ @ @ @ @
(DSeries LR
(@Size(EIA)
21 0805 50 1020
32 1206 63 2512
(®Resistance Value (4 digits)
R047 = 47mQ
R330 = 330mQ
- 1R00 = 1000mQ
Rot§ Conforming @Tolerance
. . K +10%
Dimensions FE | +1%
LR21, LR32, LR63 LR50 L (®Packaging
L ﬁ T | Paper Taping(LR21, LR32), 5,000pcs/7"reel
U | Plastic Taping(LR50, LR63), 4,000pcs/7"reel
= z
o=t |
I
- P C—
d d d —d
*No marking (Unit : mm)
w L ® d T
LR21(0805) 1.257813 2.00£0.10 | 0.25+0.20 | 0.40+0.20 | 0.55+0.10
LR32(1206) 155318 | 3.10£0.10 | 0.25+0.20 | 0.45+0.20 | 0.55'3:8
LR50(1020) 5.00+0.20 | 2.50+0.20 | 0.20+0.15 | 0.50+0.20 | 0.60+0.10
LR63(2512) 3.20+0.20 | 6.30+£0.20 | 0.45+0.20 | 0.45+0.20 | 0.60+0.10
Specifications
Item Rated power Max working Resistance Resistance Working Temperature
Series voltage tolerance value temperature characteristics
1o 100 to 149mQ 5 +150ppm/°C
LR21(0805) 0.25W(1/4W) 287mV F: +1% 150 to 330mQ —-55 to +125°C +100ppm/°C
K: £10% 20 to 50mQ +3000ppm/°C
LR32(1206) 0.5W(1/2W) 707mV 100 to 149m0 -55 to +125°C +150ppm/°C
. + OO
P 1% 150 to 1000mQ +100ppm/°C
LR50(1020) 1w 316mV F: +1% 20 to 29m< 55 to +125°C +150ppm/C
m e 30t 100me | oo +100ppm/°C
LR63(2512) 1w 1000mV F: +1% 100 to 1000mQ | -55to+125°C +100ppm/°C

FAV/X
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Test Conditions and Standards
CRB, CRC series

Electrical Characteristics

Withstanding Voltage

No evidence of mechanical damage

Insulation Resistance

108Qmin

Standard Test Conditions
ltem
Resistor Jumper Resistor Jumper
. T Power Contdition A
DC Resistance Within Initial Tolerance 50mQmax (20°C, 65%RH)
R = Test Temperature: 25,125(°C)
Res's;a":’g(g) T::OF;(':"“ZO? AR/R=Rs-Ry/Rx1/To-T;x10°
< - 0 + . i
10< R <1M 2950 t0 4250 AR/R.OTemp. Coefficient
Temperature 1M< R ~500 to +300 (ppm/°C)
Characteristics T1: 25(°C)
To: 125(°C)
Ri: T1 Resistance at (Q)
Ro: T» Resistance at (Q2)
(1) Apply 2.5xrated voltage for | (1) 2A for 5sec.
5sec. (2) Wait 30minutes
ARIR iE)Zf.tOr]"éJirr?t.i;?f}a)E:X 50mQmax | (@) Wait 30minutes (3) Measure
Gherime (3) Measure resistance resistance
Overload
Visual No evidence of mechanical damage
sua intermittent overload
(1) Perform 10000voltage (1) Perform 10000
cycles as follows: current cycles as
ON(2.5xrated voltage ) 1sec. follows:
+(5%+0.1Q)max OFF 258€C. | ON(2A 1sec.
AR/R (5%+0.10) 50mQmax | (2) Stabilization time 30min 2A) see
. of the intial value : ’ OFF 25sec.
Intermittent without loading 2) Wait 30minut
Overload (3) Measure resistance (2) Wait 30minutes
(3) Measure
resistance
Visual No evidence of mechanical damage
Dielectric

Apply 300VAC for 1sec

Apply 100V DC.

FAV/X
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Test Conditions and Standards
CRB, CRC series

Mechanical Characteristics

Standard Test Conditions
ltem
Resistor Jumper Resistor ‘ Jumper
+(1%+0.05Q)max Apply the load as show:
AR/R of the intial value 50m@max Measure resistance during load application
Unit: mm
20 50
R230
Terminal Bending in ‘g l “ r > |
Strength T0seconds g o —== ©5) omax
Visual No evidence of mechanical damage after loading e s | s
PC board: Glass epoxy t=1.6
ARR +(1%+0.05Q)max 50mQmax Immerse into molten solder at 260+5°C for 10+1sec.
Soldering Heat of the intial value Stabillize component at room temperature for 1hr.
Resistance - - Measure resistance.
Visual No evidence of leaching
- o o Immerse in Rogin Flux for 2+0.5 sec. and in
> o
Solderability Coverage >95% each termination end SN62 solder at 235+5°C for 240 5 sec.
+(1%+0.1Q)max 2 hrs. each in X, Y and Z axis. (TTL 6hrs.)10 to 55 Hz
Anti-Vibration Al of the intial value S0memax sweep in 1min.at 1.5mm amplitude.
Test
Visual No evidence of mechanical damage
1(0.5%+0.05Q)max Immerse in static state butyl acetate at 20°C to 25°C
Solvent Al of the intial value S0m@max for 30t5sec.
Resistance Stabillize component at room temperature for 30min
Visual No evidence of mechanical damage then measure Value.

Environmental Characteristics

Standard Test Conditions
ltem
Resistor Jumper Resistor Jumper
+(1%+0.05Q)max 1) Run 5cycles as follows: —-55+3°C for 30min.
Temperature ARR of the intial value 50m&Qmax 125+3°C for 30min. Room temp for 10-15min.
Cycle 2) Stabilize component at room temperature for 1hr.
Visual No evidence of mechanical damage then measure value.
o, in _EEO P f +48
LT ARR (2 /o+.0..19)max 50mQmax 1) Dwell in -55°C chamber without loading for 1000*3
of the intial value hrs.
Temperature .
2) Stabilize component at room temperature for 1hr.
Storage Visual No evidence of mechanical damage then measure value.
. ° 1) Dwell in 125°C chamber without loading for 1000*¢?
High ARIR +(3%+0.102)max 50mQmax ) hrs 9 ’
Temperature of the intial value -
2) Stabilize component at room temperature for 1hr.
Storage Visual No evidence of mechanical damage then measure value.
+(3%+0.1Q)max 1) Dwell in temp: 65°C RH90 to 95%RH chamber
Moisture AR/R of the intial value 50m&Qmax without loading for 1000/¢®hrs.
Resistance 2) Stabilize component at room temperature for 1hr.
Visual No evidence of mechanical damage then measure value.
+(3%+0.1Q)max 1) Temp: 70£3°C Voltage: (rated voltage) on 90 min
: el of the intial value 50m@max off 30min. Duration: 1000*¢hrs.
Life Test -
2) Stabilize component at room temperature for 1hr.
Visual No evidence of mechanical damage then measure value.
+(3%+0.1Q)max 1) Temp: 40£2°C RH: 90-95% Voltage Cycle: on 90
Loading Life Al of the intial value 50m@max min(rated voltage) off 30min. Duration: 10008 hrs.
in Moisture 2) Stabilize component at room temperature for 1hr.
Visual No evidence of mechanical damage then measure value.

FAV/X
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Thick Film Chip Resistors

Tape & Reel
Tape & Reel
* Reel (Unit : mm)
Code A B C D E W t R
Width: 8mm 10.0+1.5
$178+2.0 | ¢50min. |$13.0+0.5|¢21.0+0.8| 2.0+0.5 2.5MAX. 1.0
Width: 12mm 13.0+1.5
Z{
t
A
e Carrier Tape( 8mm) (Unit : mm)
et A B c D G H J t
J LI 0404 1.240.1 | 1.240.1 2 0s04 0.6max.
S C;/ o—O0—b / = 0804 | 1.25+0.2 [2.25+0.2
- [a]
U I I \
JEL I EEERR ) 0805 |1.65+.0.2|24+0.2 | 8.0+0.2 |3.5+0.05 | 1.75+0.1 2.0+0.05 | 4.0+0.1 | ¢1.5 73"
1.1max.
P ] H, |G 1206 2.0+.0.2 | 3.6+.0.2 4.0£0.1
1506 | 1.9+.02 | 4.1+02
* Carrier Tape(12mm) (Unit : mm)
et A B | c | D E F | G | H J T K
J P K 1020 |[29+0.2 | 5.3+0.2
S d/ o—0—= (= T 1608 |25+0.2 | 4.4+0.2
e omlolm \\D 12.0£0.3| 5.5+0.05( 1.75+0.1| 4.040.1 | 2.0£0.1 | 4.0£0.1| ¢1.5:3' | 0.6max. | 1.4max.
%E: oo ) 2512 | 35+0.2 | 6.7+0.2
o H,|G 2506 |2.0+0.2 | 6.9+0.2
* Taping Quantity per reel (Unit : pes)
TYPE Series Paper(¢178 reel)
0404 CRC11A2E, ATC1A 10000(2mm pitch)
0804 CRB2A4E, CRC2A4E 10000(2mm pitch)
0805 LR21 5000(4mm pitch)
1206 LR32 5000(4mm pitch)
1506 CRC4A8E 5000(4mm pitch)
1020 LR50 4000(4mm pitch)
1608 RNA4A 4000(4mm pitch)
2512 LR63 4000(4mm pitch)
2506 CRB6ASE 4000(4mm pitch)

FAV/X
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Recommended Land Patterns

Recommended Land Patterns

Chip Type (Unit: mm)
EIA Size A B (o3
0805 1.0 0.8 1.2
7 7 1206 2.2 0.9 1.5
/ ¢ / 1020 1.4 1.0 5.0
A 2 2512 5.0 1.0 3.0
Lo bad s | : : :
Array Type (Unit : mm)
Series a b c d
Solder resist
CRB2A4E 0.4 1.5 0.25 0.5
CRC11A2E 0.5 1.5 0.4 0.65
N N N B CRC4A8E 0.8 2.4 0.3 0.5
a b CRBG6ASE 0.7 2.3 0.4 0.8
INHEREE ATC1A 05 15 0.4 0.65
Ld o |el
(Unit : mm) (Unit : mm)
CRC2A4E Series RNA4AB8E Series
° 108 ‘_w
- ° mI N Il Y
s - S A a0 LS -«
- : .
o : 0.5 : 0.25 0.4 o @ 4.8 @ @

FAV/X
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Circuit design

specifications.

Precautions
Soldering method
1) Once application and assembly environments have been checked, 1) Recommendable temperature profile
the resistors may be used in conformance with the catalog and the
reflow
2) Please consult the manufacturer in advance when the resistors is Temp(°C)
used in devices such as: devices which deal with human life, l.e. 300 — 250 10 250°C

medical devices; devices which are highy public orientated; and
devices which demand a high standerd of liability.

3) Please use the resistors in conformance with the operating
temperature provided in both the catalog and the specifications.

4) Please keep voltage under the rated voltage which is applied to the
resistor.

5) Do not use the resistor in an environment where it might easily
exceed the respective provisions concerning shock and vibration
specified in the catalog and specifications.

6) Please do not use the resistor in the following environments.
(DState that water, oil, and solvent hang in resistor
(@State where poisonous gas (sulfur and chlorine, etc.) exists
(3State that direct sunshine, radiation, and ultraviolet, etc. are irradiated

7) There is a thing that resistance changes according to the stuff of the
resin when the coating with the resin is given.
Please use resin coating after confirming the characteristic.

8) There is a thing that resistance changes according to flux and
cleaner.
Please use flux and cleaner after confirming the characteristic.

9) Please consult about a lead free products.

Storage

1) Keep storage place temperature +5 to +35°C, humidity 45 to 75%
RH.

2) Please keep parts out of poisonous gas such as sulfur or chlorine in
the air, and out of salty moisture. Or they may cause rust of
terminal, and poor solderability. and, please consider the above-
mentioned item after mounting your company.

3) Soldering iron

Temperature soldering iron 300+5°C *

Time 3 sec. max. *

*Do not place the soldering iron on the chip. Soldering iron is 30W max.

250 — preheat /—
200 —

150 —

More than 180°C
\ 40 sec. max.

100 —
50 —

0

(Time)
60 sec. 60 sec. 10 sec. max.
2) Recommendable temperature profile
wave
Temp(°C)
300 —
230 to 250°C
250 |— preheat p
200 AT \
150 —r
100
50
0
(Time)

60 to 120 sec. 3 sec. max.

(Caution) Cooling after soldering should be as slow as possible.
Ensure that the chip Resistor is preheated adequately.
Ensure that the temperature difference(AT) does not exceed 130°C.

3) pb-free recommendable temperature profile

reflow

Peak temperature
250°C+5°C
510 10 sec. max.

Temp(°C)
300 —

250 —

preheat
200 — o
17010 180°C More than 220°C
90 sec. max.

150 —,
1to 3°C/sec.

100 —

50

0

(Time)

90+30 sec.
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EMI Filters
KNF Series

Features
¢ Distributed constant type LC filter.

How to Order
KNF 21 050-W 3

Prevents ringing caused by circuit = 7=
impedance. @ @ @ @ @
Suitable for high speed digital circuits and )
video signal lines. %genes EIA EIAJ
 Stable noise attenuation over wide z'ie 080 (2012)
frequency ranges. @Frequen.cy 5 ( )
* Low profile (T=0.95mm max.) suitable for
miniature electronic equipments. 025 25MHz 200 200MHz
o First class auto-placement 050 50MHz 400 400MHz
100 100MHz
Rols Cofo Applications @Taping Direction (See Fig 1)
5 GRS PCs, Laser Printers, Cellular Phone, Clock W: Standard
Data Lines for LCD Display (®Quantity per Reel
* High Speed Video Signal Circuits and | 3 | 3000pcs
interface circuits
* High Speed Digital Circuits
* Anti-Noise Solution
Achieves effective noise suppression in
noisy high speed circuits without signal
waveform distortion
Dimensions wnit:mmy  Specifications
Cut off Capacitance o4p Attenuation|  Rated Rated
.90,
| L | Part Number ',:vrlﬁlq' (+50/ ,30 %) (Typical) current(mA) |voltage(VDC)
oo | (MHz) (pF)
P  E—
a':lf‘”" L T KNF21025 25MHz 235pF 200- 600MHz
w
N our KNF21050 50MHz 130pF 350- 850MHz
| — 4
T KNF21100 100MHz 65pF 450- 950MHz | 150mA | 25VDC
GND |
o] KNF21200 200MHz 33pF 700-1200MHz
KNF21400 400MHz 17pF 900-1400MHz
KNF21 *Cut off Frequency at Attenuation typical 3dB, Max 6dB
L 2.0+0.2 Operating Temperature: -25 to 85(°C)
w 1.25+0.2
T 0.81+0.15
Q 0.410.3

— GND

Equivalent Circuit

Frequency Characteristics

KNF21 Series

10

0
\“)\. ™ \. o)
-10 % ‘};’(\ NN "
AL
KN21968 <]
20 KNFz 050 i
KNF21100 \
-30 KNF21200 \ri
KNF21400 4
-40) ] 3
¥
505 10 100 1000 0000

Frequency(MHz)

FAV/X
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KNF Series

<Impedance Matching Free> Output Waveform(Clock frequency 25MHz)
o Stable gttenuation against_impec_iance c_hange R LC filter KNF21100
e Good impedance matching without ringing
on distortion even at the time of IC ON/OFF
and pattern layout change

1MQ
Test circuit

LvC74 filter LVCo4

300Q2

Test point

<No Ringing>
Excellent Impedance Matching

KNF series LC filter

No filter
Output waveform Output waveform

Output waveform

« Wide attenuation up to high frequency range  Wide Attenuation Bandwidth
without distortion

KNF21100 LC Filter (T-Type)
120 1207 I
. . < s
Test Circuit 3 100Fhe g ook -
= | BB . = Al e ‘U iginal
LvC74 filter g i 1D i : o
-—D- 2 60— —— - — £ 60[1 v
s HERLEER] __LsFilter passed. S HEARRERRE.w L4 Filter passed
50mm NI ENERNENTS L ] NI EERENENEREEDTY I
25MHz 25 125 225 325 425 525 625 725 825 925 25 125 225 325 425 525 625 725 825 925
= Frequency(MHz) Frequency(MHz)
= Test point
Recommended Land Pattern wnt:mm  Packaging Specification (Fig.1)
Through Hole ° Tapmg (3,000/ree|) (Unit : mm)
D
Resist\\ Taping Direction(W)
T,.T i 1 e EaY
c() FQ*‘D r = N\ N\
|- EEE ;
L ‘ W(Standard)
I 40—
e —— I Conductor Direction of Feed
T— |:|Resist

T w R C P Q S D U
KNF21| 3.20 | 2.30 | 1.00 | 1.20 | 0.80 | 0.40 | 0.60 | 0.3-0.4 | 2.00

TAVX
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EMI Filter Array

KNA21 Series

Features

* Distributed constant type LC filter.
Prevents ringing caused by circuit
impedance.
Suitable for high speed digital circuits and
video signal lines.

» Stable noise attenuation over wide
frequency ranges.

¢ Small and low profile. (2.0x1.25x0.85mm max.)

Applications

How to Order

KNA 21 400-W 3

O @ ® @6
(DSeries
@size EIA  (EIAJ)
21 :0805  (2012)
(®Frequency

[ 400 | 400MHz

«Frequency at Attenuation typical 3dB, Max 6dB

@Taping Direction

) ) ) W: Standard
RokS Conforming  Data lines for mobile phones (LCD lines, (®Quantity per Reel
video lines, bus lines) | 3 | 3000008
¢ Bus lines for digital equipment p
Specifications
Cut off Capacitance q
Part Number Freq. (+25/-20%) 20dB Atttenuatlon Rated Rated
(MHz) (pF) (Typical) current(mA) voltage(VDC)
KNA21400 400MHz 18pF 800 —1000MHz 50mA 25VDC

Operating Temperature: -25 to 85(°C)

Dimensions wnt:mm)  Frequency Characteristics
Input
Direction 0
Mark
5
% 10
i g \
- = 15 \
ouT B g § 20
S g 25
% i h -30
777 R ’
‘ ‘ -400 500 1000 1500 2000 2500
.05 | | ‘0.2510.1 | ‘0.4i0.15 Frequency (MHz)
Recommended Land Pattern wnt:mm  Packaging Specification

N Cu foil pattern

e Taping (3,000/reel)

(Unit : mm)

Direction of feed

8.0

I 4.0 1 W (Standard)

| I ‘ ~ . [ Gu foil + Resist
CODE A B C D E F G H I J K L M
DIMENSION | 2.00 | 0.95 | 0.75 | 1.75 | 0.25 | 0.25 | 0.50 | 1.35 | 245 | 2.75 | 0.30 | 0.20 | 0.50

FAV/X
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EMI Filter Array

KNA32 Series
Features How to Order
« Distributed constant type LC filter. KNA 32 050-W 3
Prevents ringing caused by circuit o) @ (&)
impedance. @ @ @ @ @
Suitable for high speed digital circuits and DSeries
video signal lines. @Size EIA (EIAJ)
* Stable noise attenuation over wide 30 1206 (3216)
frequency ranges. @Frequenlcy
* Low profile (H=0.85mm max.) suitable for
miniature electronic equipments. 50 50MHz 200 | 200MHz
* First class auto-placement 100 100MHz

Applications

#Frequency at Attenuation typical 3dB, Max 6dB

@Taping Direction (See Fig.1)

RotS Conforming * PCs, Laser Printers, Cellular Phone, Clock W: Standard
Data Lines for LCD Display (®Quantity per Reel
. High Speeq Vi'deo Signal Circuits and | 3 | 3000pcs
interface circuits
¢ High Speed Digital Circuits
* Anti-Noise Solution
Achieves effective noise suppression in noisy
high speed circuits without signal waveform
Specifications distortion
Cut off Capacitance .
Part Number Freg. (+25/-20%) 20dB Attenuation Rated Rated
(MHz2) (pF) (Typecal) current(mA) voltage(VDC)
KNA32050 50MHz 115pF 350 — 850MHz 100mA 25VDC
KNA32075 75MHz 82pF 400 — 900MHz 100mA 25VDC
KNA32100 100MHz 65pF 450 — 950MHz 100mA 25VDC
KNA32150 150MHz 45pF 600—-1100MHz 100mA 25VDC
KNA32200 200MHz 35pF 700-1200MHz 100mA 25VDC
Operating Temperature: -25 to 85(°C)
Dimensions wnt:mm  Frequency Characteristics
Input 10
32:0.20 Direction
IN Mark 0
8 ¥ ;21"% o )
g T N ]g
out - 2 % -20 W‘?mf’ AN
e A
A V A < -30 K‘NA32‘15‘0 "
.4. 0 KNA32200
\
|.0.8 | 0.35+0.15 l.__,[0.840.20 -501 10 100 1000 10000
Frequency (MHz)
Recommended Land Pattern wnit:mm)  Packaging Specification (Fig.1)
c * Taping (3,000/reel) (Unit : mm)
F.G H i
lel !__,1 Va;!ole
! l l . /* Direction of feed
T | |
— 1 1
< 3| o m jot DI O 0 _ O R
1 5§ o
“anmn 4y
i ‘ ! ‘ i i 4.0 i W (Standard)
| J I I Conductor | |
‘ L ‘ [ conductor+Resist
CODE A B C D E F G H | J K L M
DIMENSION | 2.2 1.0 0.4 0.6 2.8 04 | 04 0.8 2.6 3.8 0.3t00.4 4.2 1.3

FAV/X
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EMI Filters
KNH Series

Features
* 0805 Size. Rated current up to 2A.

How to Order

KNH 21 104-3 AA

- « Effective for filtering noise on power (Vcc) B
‘)‘:’:‘ﬁ? i lines. @ @ @ @ @
} . 'Z,.\E‘]'_T:' (DSeries
e/ Y @Size EIA  (EIAJ)
N ay / - Applications 21: 0805  (2012)
:‘J * PCs, Laser Printers, Cellular Phone, (3Capacitance Value
Wy, / Power/Signal Lines for LCD Display, Office 104 100nF 101 100pF
T Equipments 473 47nF 470 47pF
* AV Power Supply/Signal Line, TV, VCR, etc. 471 470pF 220 22pF
* High current signal Lines 221 220pF
ol alornng @Quantity per Reel
[ 3 | 3000pcs
Dimensions wnt:mm  Specifications (®)Code(AA : STD)
| 204020 ) Csplacitar'l:ce Rated Current Rated Voltage Direct-current
| 020. ‘ Type alue(pF) .
— (+50/-20%) (A) (VDC) resistance(Q2)
g KNH21104 100,000 2.0 25 <0.02
IN-OUT <L(>‘
it KNH21473 47,000 2.0 50 <0.02
KNH21471 470 1.0 50 <0.08
g KNH21221 220 1.0 50 <0.08
~ =]
0.4+0.30 ‘
GND KNH21101 100 1.0 50 <0.08
KNH21470 47 1.0 50 <0.08
KNH21220 22 1.0 50 <0.08
Operating Temperature: -25 to 85(°C)
Attenuation Characteristics Recommended Land Pattern wni:mm  Packaging specifications

KNH21471 SN
KNH21221 i /
KNH21101 YN X
H21470 e
tiles L KNH21220

N

Attenuation(dB)

P S B NS RN

KNH2‘1‘10?

fiiride

100 000 10000

Frequency(MHz)

Through Hole
0.3-0.4

g
H

8]5&0,\ g
07 3

B
(-
O‘

L 0.80 4"

e 1.20 —=

Resist—\|

I Conductor
:l Resist

3.20

* Taping(3000/reel)

(Unit : mm)

| /)
N\

O

1
e 80 — |

— 4.0 —*>|

<Electrical Characteristics>

* Wide attenuation range including surrounding
circuit.

Test Circuit

VDD(3.3V)

filter

Test point

Attenuation Effect of Power Supply Noise

KNH series

60 I

s 1

% 55 = i Original /‘\\

SN T/ T\ /TN

2 I \__[ \__/

2 sl \/

=1 I || LaFilter passed. \\

£ a0l - ‘ R

3 \

3 11 ! N1

235 - - N

(7] 5 EES & §F S=ilE = =R R EENE T, |
30725725 225 325 425 525 625 725 825 925

FREQ(MHz)

LC filter

T
(Original

Spectrum attenuation(dBuV)

er passed

]|

25 125 225 325 425 525 625 725 825 925
FREQ(MHz)

FAV/X
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Timing Devices

Ceramic Resonators

SAW Resonators

Crystal Units

Crystal Oscillators

Voltage Controlled Crystal Oscillators (VCXO)
Temperature Compensated Crystal Oscillators (TCXO)
High Precision Oscillators
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Timing Device Selection Guide

Products Dimensions (mm) Applications Frequency Range(MHz) Conditions of Use Lead-free Status
Digital Car Electronics | Car Electronics | Mobile Comm. | Industrial Use Solder A: Lead-free Products RoHS
Electronics OA, | ITS CarlAutlilo (ECU Air Bag, D‘évé?ﬁftzz éﬁ’;‘ A (Brgadcast, Washable | B+ Products with Lead- | Conformance
L w T PC Peripherals | Car Navigation | ABS, TPMS etc) Range Med|c':al, Base | 4 10 50 100 300~400 free Terminations
Product Type Part Number Amusement Comm.(DSRC) | Station etc.) Manual Reflow Flow C: Non Lead-free

SSR-B 3.2 21 1.5 ] ] ©) [ —— 60 Yes Yes No No B Yes

SSR-D 25 2.0 1.0max o ] @) P —— 60 Yes Yes No No B Yes

X PBRC-G/H 7.4 3.4 2.0max O O O Yes Yes No Yes B Yes
Ceramic Resonators PBRC-L/M 45 2.0 1.2max [®) [®) o) Yes Yes No Yes B Yes
PBRV-H 7.4 3.4 2.0max @) O Yes Yes No Yes B Yes

PBRV-M 45 2.0 1.2max ] ©] Yes Yes No Yes B Yes

PARM 3.0 3.0 1.5max o ] @) 300--479 Yes Yes No Yes A Yes

SAW Resonators PARS 55 3.8 1.5max O O 300--479 Yes Yes No Yes A Yes
PARV 5.5 3.8 1.5max @] 300--479 Yes Yes No Yes A Yes
CX-2520SB 25 2.0 0.45 ] ©] ©) Yes Yes No Yes A Yes
CX-3225SB(CX-101F) 3.2 25 0.6max O O ] Yes Yes No Yes A Yes

KSX-23 3.2 25 0.85max @] ] @) Yes Yes No No A Yes

CX-4025S 4.0 25 0.85max ] ] ©) Yes Yes No Yes A Yes

CX-96F 5.0 3.2 0.8max O O @] 12 120 Yes Yes No Yes A Yes

KSX-35 5.0 3.2 0.95max ] ] [©) Yes Yes No No A Yes

CX-53F 5.0 3.2 1.1max o o Yes Yes No Yes B Yes

KSX-36 6.0 3.5 1.05max ©] o Yes Yes No No A Yes

. CX-17F 8.0 4.5 2.1max O Yes Yes No Yes B Yes
Crystal Units CX-8045G 8.0 4.5 2.0max O O Yes Yes No Yes B Yes
CX-53G 5.0 3.2 1.5max ©] Yes Yes No Yes B Yes

CX-5FW 11.8 5.5 2.8max @] Yes Yes No Yes B Yes

CX-5FD 11.8 5.5 2.0max ] ©] Yes Yes No Yes B Yes

CX-49F 11.4 5.0 5.2max ] ] Yes Yes No Yes A Yes

CX-49G 12.3 4.8 4.5max O O Yes Yes No Yes A Yes

CX-49L 11.05 4.65 5.08max ©] Yes Yes No Yes (¢} No
CX-49/U-S 11.0 5.0 3.5max O O ] Yes No Yes Yes A Yes
CX-49/U-S(Automotive) 11.0 5.0 3.5max ] [©] Yes No Yes Yes A Yes

KC2520 2.5 2.0 0.9max ] ] [©] O Yes Yes No No A Yes
K25-2C/K25-3C 3.2 25 1.0max O ©] o 1 Yes Yes No Yes A Yes

K30-1C 5.0 3.2 1.2max O O O O Yes Yes No Yes A Yes

K30-2C 5.0 3.2 1.2max o ] @) ] Yes Yes No Yes A Yes

K30-3C 5.0 3.2 1.2max ] ] [©) ] 160 Yes Yes No Yes A Yes

K30-3C (Heavy Load Type) 5.0 3.2 1.2max ] ] ] Yes Yes No Yes A Yes

K30-HC 5.0 3.2 1.2max ] ] o Yes Yes No Yes A Yes

FXO-61F2 5.0 3.2 1.2max ] o ©) ] Yes Yes No No A Yes

FXO-64F2 5.0 3.2 1.2max O O @) ] Yes Yes No No A Yes
MFO-208F 5.0 3.2 1.45max ] ] [©) ] 1.5 55 TBA Yes No No A Yes

K53-1C 7.0 5.0 1.8max O O o 1.8 39.99 Yes Yes No Yes A Yes

K53-2C 7.0 5.0 1.8max ] ] ] 1.8 67 Yes Yes No Yes A Yes

K53-3C 7.0 5.0 1.8max ] ] ] 1.8 160 Yes Yes No Yes A Yes

K53-HC 7.0 5.0 1.8max O O O 1.8 50 Yes Yes No Yes A Yes

FXO-31F 7.0 5.0 2.0max ] ] ©] 1.8 50 Yes Yes No No A Yes

FXO-37F 7.0 5.0 2.0max ] ] ] 80— 125 Yes Yes No No A Yes

FXO-34F 7.0 5.0 2.0max ] ] ] 1.8 50 Yes Yes No No A Yes

K50H-3C 7.0 5.0 1.8max O O 50 Yes Yes No Yes A Yes

FSO-2B 7.0 5.0 2.0max ] o Yes Yes No Yes* A Yes

FSO-2C 7.0 5.0 2.0max ] ] Yes Yes No Yes* A Yes

" FSO-2D 7.0 5.0 2.0max O ] Yes Yes No Yes* A Yes
Crystal Oscillators K50-3C 7.0 5.0 1.8max o o 15 80 Yes Yes No Yes A Yes
K50-HC 7.0 5.0 1.8max O O 1.5 68 Yes Yes No Yes A Yes

JXO 11.0 5.0 3.6max ] 1 70 Yes Yes Yes No TBA
EXO-3 12.8 7.0 5.08max ] 12--24.576 Yes No Yes No TBA

FSO-1C / FSO-1D 7.0 5.0 2.0max O ] 50 700 Yes Yes No Yes* A Yes
VC-FXO-65F 5.0 3.2 1.2max ] ] ] Yes Yes No No A Yes
VC-FXO-35F 7.0 5.0 2.0max ©] O ] Yes Yes No No A Yes
VCX0-7050/7050L 7.0 5.0 2.0max ] ] Yes Yes No No A Yes

K50V-3P 7.0 5.0 1.8max O O + 155.52 Yes Yes No Yes A Yes
VC-FSO-1D 7.0 5.0 2.0max ] o 600--700 Yes Yes No Yes* A Yes

KT21 3.2 2.5 1.0max ] [©) TBA Yes No No A Yes
(VC-)TCXO0-214C 3.2 25 1.05max O ] TBA Yes No No A Yes
(VC-)TCX0-212C 4.0 25 1.2max [©] [©) TBA Yes No No A Yes
(VC-)TCX0-208C 5.0 3.2 1.45max O @] TBA Yes No No A Yes

KT18B 5.0 3.2 1.5max [©] O TBA Yes No No A Yes

KT20A 5.0 3.2 1.5max ] [©) TBA Yes No No A Yes
(VC-)DTCXO-12A 30.0 30.0 10.0max o 1 32 Yes No TBA No C No
(VC-)DTCXO-13A 40.0 40.0 10.0max O 30 320 Yes No TBA No C No
DTCXO-15A 14.0 11.5 8.0 ] 10— 40 Yes No TBA No B No
OCVCXO0-120A 36.1 27.2 19.5max O 10 Yes No TBA No C No

MCX0-094B 480 450 99 O 10 - — - — — —

*No ultrasonic washing

TAV/X
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MHz Band Ceramic Resonators (SMD)

S

SR-D Series

RoHS Conforming

Features

« Miniature size (2.5x2.0x1.0 mm)
» Wide frequency range

« High precision type is available for full speed

us

B.

Applications

+ CD-RIW

+ HDD

+ DVD-ROM

+MD

* Printer

+ Cellular (CDMA/PCS)

« Portable Electronic Equipment
» Memory Card

- USB
Dimensions wnt:mm)  Test Circuit
O Voo
2.5+0.1 O fosc
= = e
A

P !
a1 d I IC : MC74HCUO4

[SVA V) ‘

~ e Standard Type

How to Order
SSR 33.86 D R

®

@ @

(DSeries
@0Oscillating frequency(MHz)

@ Type

@

@Packaging : Tape & Reel
2000pcs/Reel

Notice
» Non washable

04101 Specifications
“ “ “ o Standard Type
« High Precision Typ Frequenc Temperature
© | Output Frequency Range e Stgbility Ic Standard Frequency
@ oD (25°C) (~20 to 80°C) (MHz)
@ | Input MC74HCU04
! ! +0.59 +0.39 . . .
Il II Il 20.00 to 60.0MHz 0.5% 0.3% (MOTOROLA) 20.00, 33.86, 48.0
@I@ Please contact your local AVX office for IC matching.
¢ High Precision Type
Frequency | Temperature Aqi Standard F
Tolerance Stabilit et tandard Frequency
Frequency Range| T935°C) | (2010 70°c) |(10 years) ic (MHz)
+0.18% MC74HCU04
! g . +0.069 +0.01¢ .
30.00 to 60.0MHz (Option +0.08%) 0.06% 0.01% (MOTOROLA) 48.0

Recommended Land Pattern (uni:mmy Recommended Reflow Profile Packaging : Taping (Unit : mm)
0.5 0.5 0.5
250 "
Joue 20,40 1.5 25, 025

Y- Y-

Temperature (°C)
a 2 @ 8
o o o o

o

pre-heat —oyer 200°C
15010 180°C  2pgec. max
60sec. Mmin--------------\-----

Time (sec.)

&

@
S

904

alfollo

5 O

1.0,

v J A A U J| !
i
o et o

3) =92

FAV/X
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MHz Band Ceramic Resonators (SMD)

SSR-B / SSR-F Series

RoHS Conforming

Features

« Miniature size (3.2x2.1x1.5 mm)

» Wide frequency range

« High precision type is available for full speed
USB.

Applications

+ CD-ROM

+ HDD

- DVD-ROM

+MD

* Printer

« Cellular (CDMA/PCS)

+ Portable Electronic Equipment

How to Order
SSR 33.86 B R

© @ 0

(DSeries
(@Oscillating frequency(MHz)
(®Type B: 3rd-overtone mode built-in Capacitor
F: Fundamental mode built-in Capacitor
(@®Packaging : Tape & Reel
2000pcs/Reel

Notice
« Non washable

- USB
Dimensions wnt:mm)  Test Circuit
O Voo
O fosc
2 g
o A
‘ R:1MQ
\ \ IC : MG74HCU04
® 7 ® | |
- — —_—d
2
Specifications
o Standard Type
e e Frequency Temperature
L Main Frequency
> Fi R Tolerance Stabilit |
[GxD ] requency Range|  1052c) (20 to 80°C) & (MHz)
-ljigh Precision Typ B 16.0 to 60.0MHz 16.93, 20.0, 27.0,
® 1 ouput (3rd-overtone) MC74HCU04 33.86, 50.8
@ | GND +0.5% +0.3%
® | input 16.0 to 20.0MHz (MOTOROLA)
F 16.93
(Fundamental)
Please contact your local AVX office for IC matching.
3.2+0.3/-0.2
e High Precision Type
Frequency | Temperature Agi Main F
Fi R Tolerance Stabilit gd | L [
requency Range (25°C) (-20 to 7o‘5C) (10 years) c (MHz)
16.0 to 60.0MHz +0.18% MC74HCU04
H O, =+ o,
£ (3rd-overtone) |(Option +0.08%) +0.06% +0.01% (MOTOROLA) 480
Recommended Land Pattern wunt:mmy Recommended Reflow Profile Packaging : Taping (Unit : mm)
0.7 0.7 0.7
250
peak 24 0.25
; ; s 200 |- - T N F— T s
o o X B
L - Ty, W ]
% % 3 150t a0 QLT 200G ollolle {
‘ ‘ ‘ = %100 rrrrrrrrrrrrrr 60SEC. MiN- - -~~~ o N\o - L U [ e
% % ; & f 5
B0 |- fr - (0.3) = 18
a 0
Time (sec.)
1.2 1.2

FAV/X




0} KYOCERG

MHz Band Ceramic Chip Resonators (SMD)

PBRC-G / PBRC-L Series

Features

* High reliability, high temperature
withstanding ceramic case

* Rectangular shape allows easy pick and
placement

How to Order

O] @

(DSeries (PBRC: Consumer)

* Small & low profile @Frequency (MHz)
* Reflow solderable @ Type(G,L)
* Excellent .Solc.JerabiIity(NickeI barrier+Au @Packing _ Bulk
flush termination) (Null)
R  Reel
(®Frequency Tolerance at 25°C
10 +0.1% 20 +0.2%
. +0.3% +0.4%
RobS Gonforming S0 £0.3% mal) 0.4%
50 +0.5% 70 +0.7%
(®Operating temperature
X —40/85°C Y | -40/125°C
V4 —-40/150°C
(DUnique code
Dimensions (Unit : mm) wnt:mm Test Circuit
PBRC-G Type PBRC-L Type ’—‘Vdd:5-0V
1 Y e— 14
5 O MC14069UB
O XXXX - XXX {7 or
MC74HCUO04
I 1 2 3 4 7
7.4
‘ 6.7 ‘ :‘:’ Out
S 777 I W N 77 &
s
PBRC-G Type
7 A Ri=1MQ
C1=C2=30pF(2.00 to 8.00MHz) IC: MC14069UB
2.5 2.5 Ci=C2=10pF(8.01 to 20.0MHz) IC: MC74HCU04
PBRC-L Type
Ri=1MQ
C1=C2=15pF(4.00 to 8.00MHz) IC: MC14069UB
Standard Tol. : £0.3 Standard Tol. : +0.2 Ci=C2=10pF(8.01 to 20.0MHz) IC: MC74HCU04

Recommended Land Pattern (unit: mm)

Remark:

C1 and C2 are referenced capacitance values to measure
each parameter under.

The right test circuit(IC: MC14069UD).

C1 and C2 values would be modified depend upon various IC
to be used.

wnit:mm) Specifications

PBRC-G Type
| 5.0 |
| |
4.0
‘ 1.7 ‘ ‘ 1.7 ‘
The thickness of solder paste : 0.2mm

PBRC-L Type

Temperature
Stability

Series | Frequency | Frequency

Range(MHz)| Tolerance(25°C)

+0.5%
(~40 to0 85°C)

+0.5%

2.0010 8.00| (op. +0.3%)

PBRC-G
+0.7%
(op. £0.5%)

+0.1%

8.011020.0 (~40 to 85°C)

+0.5%
(op. £0.3%)

+0.5%

3.68108.00 (~40 1o 85°C)

PBRC-L
+0.1%
(~40 to0 85°C)

+0.7%

8.011020.0| (op. +0.5%)

Please contact our local sales office if you need over 8MHz.

FAV/X
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MHz Band Ceramic Chip Resonators (SMD)

PBRC-H / PBRC-M Series

RoHS Conforming

Dimensions

(Unit : mm)

Features

+ High reliability, high temperature
withstanding ceramic case

» Rectangular shape allows easy pick and
placement

» Small & low profile

* Reflow solderable

« Excellent Solderability(Nickel barrier+Au
flush termination)

How to Order

® @ @06 O

(DSeries (PBRC: Consumer)
@Frequency (MHz)
®Type(H,M)
@®Packing _ Bulk

(Null)

R  Reel
(®Frequency Tolerance at 25°C

10 +0.1% 20 +0.2%

30 +0.3% 40 +0.4%

50 +0.5% 70 +0.7%

(®0Operating temperature

X —40/85°C Y | -40/125°C

Y4 —-40/150°C

(DUnique code

Test Circuit

PBRC-H Type

2.0max

1.3 Input, Output(No polarity)

2. GND
Standard Tol. : 0.3

PBRC-M Type

1.2max

Pin #

Input

Ground
Output

W | = | 3

Recommended Land pattern  (unit: mm)

’—‘Vaa =5.0V

14

MC14069UB
or
MC74HCUO04

4 7

Out

Resonator

Vop : 5V

R :1MQ

IC :MC14069UB (2 to 8MHz)
MC74HCUO04 (8.01 to 20MHz)

Notice
Please refer to IC Application Guide on our WEB site for IC
matching.

wnt:mm  Specifications

PBRC-H Type

7 7 e

The thickness of solder paste : 0.2mm

PBRC-M Type

Series | Frequency | Frequency | Temperature
Range(MHz)| Tolerance(25°C)|  Stability
+0.5% +0.5%
2.00t0 8.00| (op. +0.3%) | (40 to 85°C)
PBRC-H
+0.7% +0.1%

8.011020.0| (op. £0.5%) | (~40 to 85°C)

+0.5% +0.5%
3.68108.00| (op. £0.3%) | (40 to 85°C)
PBRC-M
+0.7% 40.1%
8.011020.0| (op. £0.5%) | (40 to 85°C)

Please contact our local sales office if you need over 8MHz.

FAV/X




) KYOCER MHz Band Ceramic Chip Resonators (SMD)

PBRV-H / PBRV-M Series

. for Automotive

Features How to Order

» Miniature & low profile

» Rectangular shape allows easy pick
and placement

+ Component cost and space saving

0] @

(DSeries (PBRV: Automotive)

* High density mounting possible @Frequency (MHz)
+ Reflow solderable & washable @ Type(H,M)
« High reliability, high temperature @®Packing _ Bulk
operating with ceramic case (Null)
R  Reel
(®Frequency Tolerance at 25°C
Applications 10 +0.1% 20 +0.2%
[T - Automotive 30 £0.3% 40 £0.4%
50 +0.5% 70 +0.7%
- ABS
*ECU (®Operating temperature
 Air-Bag System X | 40/85°C | Y | _40/125°C
Y4 -40/150°C
(DUnique code
Dimensions (Unit : mm) wnit:mm) 1€8t Circuit
PBRV-H Type PBRV-M Type Vs =5.0V
— A7 A~/ 7 = A— -
o] B . el "
xxxx L] |3 XXX 1|7 — MC14069UB or MC74HCU04
e e N— W -
4.5 1 2 3 4 7
41
- e
2 7 K Ri
_ o _ Resonator
‘ A
\ [ |
} Ci Ce |
e _1__
7T
Vop : 5V
1. 3 Input, Output(No polarity) IFE: :\/I’\él)£124069UB (410 8MHz)
2. GND Standard Tol. : +0.3 MC74HCUO04 (8.01 to 20MHz)
Notice
# Pin # Please refer to IC Application Guide on our WEB site for IC
matching.
1 Input
2 Ground
3 Output
Recommended Land pattern  (unit: mm) wnt:mm)  Specifications
PBRV-H Type PBRV-M Type . Frequency | Frequency | Temperature
Series | Range(MHz) Tolerance(25°C) Stability
25 25 1.5 1.5 o
1 1 1 - "—T—-‘ 10.5% | Y:40.5%(-40t0 +125°C)
PBRV-H 40010800 (op. £0.3%) | Z:40.5%(-40 to +150°C)
PBRV-M +0.7% | Y:40.1%(-40 to +125°C)
‘o 0 N BOT020.00) (55, +0.5%) | 2 20224010 150°C)
Please contact our local sales office if you need without
capacitor type and tight frequency tolerance type for
CANBUS Application.
- ‘ ‘ s ‘ ‘ e —_— 1.0 1.0 1.0
The thickness of solder paste : 0.2mm

FAV/X
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MHz Band Ceramic Chip Resonators (SMD)

Frequency Tight Tolerance Series

Features How to Order
* Improved frequency tolerance for CANBUS PBRV 15.00 H R 10 Y OAB
Application of Automotive @ @ @ @ @ @ @
(DSeries (PBRV: Automotive)
(PBRC: Consumer)
(@Frequency (MHz)
@Type(H,M)
@®Packing _ Bulk
(Null)
R  Reel
(®Frequency Tolerance at 25°C
Rol Cofomi 10 +0.1% 20 +0.2%
50 +0.5% 70 +0.7%
(®Operating temperature
X —40/85°C Y | -40/125°C
4 —-40/150°C
@Unique code
Specifications
Series PBRV-HR/MR PBRV-HR/MR PBRC-HR/MR PBRC-HR/MR
Part Number PBRV-HR/MR 10YCICIC] | PBRV-HR/MR 10YCIC)O) | PBRC-HR/MR 10XCCJC] | PBRC-HR/MR 10YCJOC]
Operating Temperature Range —40 to +125°C —40 to +125°C —40 to +85°C —40 to +85°C
Frequency Range 4.0 to 7.9MHz 8.0 to 20.0MHz 4.0 to 7.9MHz 8.0 to 20.0MHz
Initial+ Temperature +0.3% +0.2% +0.3% +0.2%
Aging +0.1% +0.1% +0.1% +0.1%
Total Frequency Tolerance +0.4% +0.3% +0.4% +0.3%
Dimensions: See each page for each series.
Aging: 10 years at 25°C
Packaging
Reel Taping
Wi
T n K
T
— (SESNSEONSE
A I | | & \— il =
L- N
L u /
T2
L
2,000pcs/Reel
Code A N Wi W2 Code Ao Bo w F E P4
250+2.0 80+2.0 16.5 74} 23.6max 3.80£0.1 | 7.80+0.1 |16.00£0.3|7.50+0.1 | 1.75+0.1 | 8.00£0.1
18078 607h 13.0+0.3 15.4+1 2.20£0.1 | 4.70+0.1 |12.00£0.2|5.5£0.05 | 1.75+0.1 | 4.00£0.1
Code Cc D E Code Po Do T T K*
13.0+0.5 21.0+0.8 2.0+0.5 4.00+0.1| 1.503" |0.30+0.05|2.45+0.2 | 2.40+0.2
13.0£0.2 | 21.0£0.8 2.0£0.5 4.00£0.1| 1.50°8" |0.30+0.05| 1.85max | 1.80max

+ Upper line shows external dimensions 7.4x3.4x2.0mm
Lower line shows external dimensions 4.5x2.0x1.2mm
7.4x3.4x2.0mm=PBRC-G, PBRC-H, PBRV-G, PBRV-H
4.5x2.0x1.2mm=PBRC-L, PBRC-M, PBRV-L, PBRV-M

* Upper line shows external dimensions 7.4x3.4x2.0mm
Lower line shows external dimensions 4.5x2.0x1.2mm
7.4x3.4x2.0mm=PBRC-G, PBRC-H, PBRV-G, PBRV-H
4.5x2.0x1.2mm=PBRC-L, PBRC-M, PBRV-L, PBRV-M

FAV/X
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SAW Resonators (SMD)
PARS Series

Features
* Frequency Range 300 to 480MHz

How to Order
PARS 315.00 K00 R

¢ 1 Port Type SMD Resonator
* Small Size (5.5x3.8mm) ® @ @ @ @
* Low Profile (1.5mm max) .
¢ SMT Ceramic Package Series
Hi o ) (@Resonant Frequency(MHz)
* High Reliability Sealing 3Marking Cod
* Excellent Temperature Characteristics @F ar Itn? ode Custom S
* +100ppm to —250ppm (—40 to 85°C) reg-tolerance or L-ustom Spec
00 +250kHz 03 +100kHz
01 +200kHz 04 +75kHz
. . 02 +150kHz 10> Tolerance
App"catlons 11<  |Custom Spec.
Ph Free UMY © Keyless Entry Systems (®Packageing
° Garage Openers R : Tape & Reel(2000pcs/Reel)
¢ Security Systems
Dimensions wnit:mmy Recommended Land Pattern wunt:mm) Packaging (Unit : mm)
T 71 1 1s ol | 3 s smor e
z E 0157 3001, "ﬂw
4-1.0+0.2 — x
3 ) «Rots o blo—& o6
1P YL AR e v 2
e 77 7 Ml L] =] L LZJ ‘ EJ O K ﬁ S
PR i @ ] — J(_ %
s ® Zz ® L@ﬁ B 5 a1 g
4-R0.15 2.75+0.2 g:Hot / 80101 Bl lieos
a N — B GND $1.55:005 0.2 max 0.2 max
% é:Hot 15 1.0 1.5 1.0 1.5 ;L;L
@:GND
Specifications Recommended Temperature IR Reflow
Resonant Resonant Parallel jemperatiie
Part Number Frequency(MHz) Loss(dB) |Capacitance(pF) CMimicy Tomp.(0)
PARS303.00NOOR 303.000+0.250 Peak Temp.
T 250 200°C min. 230°C+5°C
PARS303.33L00R 303.330+0.250 15sec max.
PARS303.82MO00R | 303.825+0.250 e A
PARS303.87K00R 303.875+0.250 4.0max 150 f---=-=oe- 7 ‘
PARS304.30K00R 304.300+0.250 100 oo ;":X
PARS304.45L00R 304.450+0.250 ;
50
PARS310.00K00R 310.000+0.250 : !
0to 60sec '60 to 120sec’
PARS314.00K00R 314.000+0.250 0 Time
PARS314.50L00R 314.500+0.250
2.5max +8max
PARS315.00K00R 315.000+0.250
PARS320.65K00R 320.650+0.250
PARS345.00K00R 345.000+0.250 3.9max
PARS418.00K00R 418.000+0.250 '
PARS423.22K00R 423.220+0.250
PARS432.92K00R 432.920+0.250
PARS433.42L00R 433.420+0.250
PARS433.92K00R 433.920+0.250
PARS479.50K00R 479.500+0.250 2.3max

«Please contact your local sales office for custom frequency.

FAV/X
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SAW Resonators
PARM Series

Keyless Ently System(RKE)

Features

* World smallest size
* 1 Port Type SMD Resonator
¢ High Reliability

Applications

Dimensions

RoHS Conforming

* Garage Openers
¢ Security Systems

* Excellent Temperature Characteristics

* Remote Keyless Entry System(RKE)

Surface Acoustic Wave Resonator for Remote How to Order

PARM 315.00 K04 R

@ @ 0OG
(DSeries
(@Resonant Frequency(MHz)
(®Marking Code
@Frequency tolerance or Custom Spec
00 +250kHz 03 +100kHz
01 +200kHz 04 +75kHz
02 +150kHz 11< | Custom spec
®Type

wnit:mm) Recommended Land Pattern uni:mmy Packaging (Unit: mm)
3.0£0.2 ‘ ‘ 1.9 | -
,j gT w El »ot0 054-2‘;91 1.55+0.05 3.3+0.1 0.3+0.05 Hko_smax_
o H . 0. . D /
g 7267 I 16 7| = ihgy -
3 oS ; i\ mmme T
=S 7 S R L B Il Sl I
T | /& ‘
125 13 125 1.55:0.05/ 8.0+01 03max.
fix- 1.85+0.1
Specifications Recommended Temperature IR Reflow
Part Number Resonant Resonant Pa_rallel TemPe‘rature Operating Storage _
Frequency(MHz) | Loss(dB) | Capacitance(pF) | Characteristics(ppm/°C) | Temperature(°C) | Temperature(°C) Temp.('C)
PARM315.00K00R| 315.000+0.250 250 200G 20050
+i — — min.
PARMA433.92K00R | 43392020 250 2.5max.| 4.0 max.| =8 max. 40 to 85 40 to 85 15500 .

200 -

150 -

100

50

0

0to 60sec ' 60 to 120sec '

””””” L.
t 180°C min.
140 sec max.

Time

FAV/X
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SAW Resonators

PARYV Series
_ \ for Automotive
Surface Acoustic Wave Resonator for TPMS How to Order
PARV 314680 A
Features © @ ©
* Low Profile (DSeries
* 1 Port Type SMD Resonator (@Resonant Frequency(MHz)
* High Reliability @ Type
* Excellent Temperature Characteristics
Applications
—  «TPMS
RoHS Confoeming
Dimensions wnit:mm) Recommended Land Pattern uni:mmy Packaging (Unit : mm)
55402 g 5 0s04 00 o159 39404 3
2.75+0.2 B l T - \"\_ - 0.3+0.05 é
e ol EW i e e
|1 ! i = ria]na b
S sim ,/é/j 1554005/ §.020.1 S'max..lo2max 1550.1
1510 15 10 15 ' o.2max.\ /f‘
Specifications Recommended Temperature IR Reflow
Resonant Resonant Parallel Operating Storage
R Frequency(MHz) | Loss(dB) | Capacitance(pF) | Temperature(°C)| Temperature(°C) Temp.(°C)
PARV314680A | 314.680+0.100| 2.0 max. 32max. | —40t0120 | —40to 120 250 oG mn. 2O
15sec max.
200 f---mmmmmmmmmnem e/ N\
LI SEREEEEEES) ‘ o '
: ! 180°C min.
100 ! 1 40 sec max.
50 : :
"0t 60sec 6010 120560

Time

FAV/X
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2.5x2.0mm
\ \ for Audio & Visual, Office Equipment

Crystal Units
Surface Mount Type
CX-2520SB

v

i
LA
L]

& AT AT
2 G0

L RSOS07
¢

Features

* Ceramic package.
* Reflow compatible.

Applications
* Digital electronics

* A lead free product.

e Crystal Unit for Audio-Visual, Office Equipment
e Ultra-miniature and low profile. (2.5x2.0x0.45mm)

* Audio Visual, Office equipment

Standard Frequencies

27000.000
27120.000
30000.000
32000.000
33000.000
33333.000
40000.000
48000.000
54000.000

(kHz)

“‘ * Please inquire about frequencies other than the above.
RoHS Confoeming
Specifications
ltems Symbol Specification Units Remarks

Frequency Range Fo 26000~60000 kHz

Overtone Order _— Fundamental —_—

Frequency Tolerance AF/F +50 ppm @ 25°C

Frequency Temperature Characteristics AF/T +50 ppm ref@ 25°C Over Operating Temp Range

Motional Series Resistance Cl Table 1 ohm

Level of Drive _— Table 2 uw

Load Capacitance C. 8 pF

Operating Temp. Range Topr -10~+70 °C

Storage Temp. Range Tsta -40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
26000~34999kHz 100
ohm 26000~60000kHz 10(100 max.) uW
35000~60000kHz 50
Dimensions wit:mm  Recommended Land Pattern (Unit : mm)
CX-2520 e ‘ #3
| + | é 0.9 0.75 0.9
- #1 40, 22 1 Y YN 7777777
@ 25101 A / // 7
S ° / 7//
1 T
1 1
2 | 1
o 1 I
CONNECTION ! !

4a (TOPVIEW) o
T HOT

GND

=

FAV/X
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A

2.5x2.0mm
for Mobile Communications, SRWI

Crystal Units
Surface Mount Type
CX-2520SB

Features

Standard Frequencies

(kHz)
* Reference frequency
for telecommunication systems 26000.000
« Reflow compatible 27120.000
» Using Ceramic Package resulting 32000.000
in high reliability 38400.000
 Small and low profile 40000.000
< Sipfas e 44000.000
‘.‘:T"‘-{‘! {! (,l"‘\!r‘ Appl icatiOI“IS * Please inquire about frequencies other than the above.
E f‘x';sf;:’:il),'r 1 « Mobile communications, Bluetooth, Wireless LAN
s ""r'
Ph Free RoH§ Conforming
Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 26000~60000 kHz
Overtone Order e Fundamental —_—
Frequency Tolerance AF/F +10 ppm @ 25°C
Frequency Temperature Characteristics AF/T +15 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance Cu 8 pF
Operating Temp. Range Topr -30~+85 °C
Storage Temp. Range Tsta —40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
26000~34999kHz 100
ohm 26000~60000kHz 10(100 max.) uw
35000~60000kHz 50
Dimensions wnit:mm  Recommended Land Pattern (Unit: mm)
CX-2520 4 #3
— n - % 09 0.75 09
- #1 0. w2y T A
g 2501 . / // é
= ° / 7//
B i
< I 1
= 1 I
CONNECTION I :
44 (TOPVIEW) 4
4 HOT 2 /
_______ 7 /
GND
#2

FAV/X
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3.2x2.5mm
for Audio & Visual, Office Equipment

Crystal Units
Surface Mount Type
CX-3225SB (CX-101F)

Features

Standard Frequencies

kHz
!—'\ e Crystal Unit for Audio-Nisual, Office Equipment. (kHz)
i M * Miniature and low profile (3.2x2.5x0.6mm) 12000.000 25000.000
e h ° Ceramic package_ 13560.000 26000.000
e A |lead free product. 14318.180 27000.000
* Reflow compatible. 14745.600 27120.000
. . 16000.000 30000.000
Applications 18432.000 33000.000
. D|g|ta| electronics 20000.000 33333.000
* Audio Visual, Office equipment 22579.200 40000.000
24000.000 48000.000
24576.000 54000.000
* Please inquire about frequencies other than the above.
Ph Free RoHS Conforming
Specifications
Items Symbol Specification Units Remarks
Frequency Range Fo 12000~54000 kHz
Overtone Order —_— Fundamental _—
Frequency Tolerance AF/F 150 ppm @ 25°C
Frequency Temperature Characteristics AF/T +50 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive —_— Table 2 uw
Load Capacitance Cu 8 pF
Operating Temp. Range Torr -10~+70 °C
Storage Temp. Range Tsta -40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
12000~13999kHz 300
12000~54000kHz 10(100 max.) W
14000~15999kHz 200
ohm
16000~26999kHz 100
27000~54000kHz 50
Dimensions wit:mm ~Recommended Land Pattern it )
CX-3225SB #3
-k e
| 8 g ,M """ 77
M‘ M saon  * g ,_' / /
8 I I
= o 1 2
| —h | 1 1 -
H H H H : .
#.’11 j x CONNECTION T //% _____ %//
T #4 (TOPVIEW) #3 ‘ ‘
GND (% Ty Hot 1.3 ‘ ‘ 1.3
2 + 0 ‘ ‘
S T 36
HOT N -/ GND
#1 #2
#4 #3
"1.0 1.2 1.0"

FAV/X
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A

3.2x2.5mm
for Mobile Communications, SRWI

Crystal Units
Surface Mount Type
CX-3225SB (CX-101F)

Features
* Reference frequency

* Reflow compatible

in high reliability
* Small and low profile

Applications

Standard Frequencies

for telecommunication systems

» Using Ceramic Package resulting

* Mobile communications, Bluetooth, Wireless LAN

(kHz)

12000.000 26000.000
13000.000 27120.000
13560.000 32000.000
15360.000 38400.000
16000.000 40000.000
19200.000 44000.000
20000.000

* Please inquire about frequencies other than the above.

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 12000~54000 kHz
Overtone Order e Fundamental R
Frequency Tolerance AF/F +10 ppm @ 25°C
Frequency Temperature Characteristics AF/T +15 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive _— Table 2 uw
Load Capacitance Cu 8 pF
Operating Temp. Range Topr -30~+85 °C
Storage Temp. Range Tste —40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
12000~13999kHz 300
12000~54000kHz 10(100 max.) uw
14000~15999kHz 200
ohm
16000~26999kHz 100
27000~54000kHz 50
Dimensions wnt:mm Recommended Land Pattern (Unit : mm)
CX-32258B % ‘ e
Ry | |
| T
aroe o~ |F1 soon ¥ é - / // 1
8 i '
o 4 4 4 | 2
| —— | E— ] 1 -
i H t i ' '
S ,AT Y
g‘]:l— R CONNECTION i //%% """ %/
ﬁ #4(TOP VIEW) 3 [ [
GND (% Ty HOT 13 ‘ 13
2 + 0 - f
<] < 3.6
#4 ‘#3
1.0 1.2 1.0

FAV/X
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3.2x2.5mm

Crystal Units
Surface Mount Type
KSX-23 Series

Features

How to Order

* Reference frequency KSX-23-26000K C A-Q C 0 R
for telecommunication systems T ST T N @) (AVE (R () (R)
* Reflow compatible ® @ BlOICJOL)
* Using Ceramic Package resultin
. I.g . .I. 9 ufting @Type
in high reliability @Nominal F
* Small and low profile ominal Frequency
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 19200K | 19200.000 |32000K| 32000.000
* Cellular phone, IC Card, GPS 19680K | 19680.000 |38400K| 38400.000
19800K | 19800.000 |40000K| 40000.000
26000K | 26000.000
* Please inquire about frequencies other than the above.
RolS Conforring (3)Load Capacitance
e o c | 12pF |
ification |
Specifications @Frequency Stability
ltems Symbol | Specification | Units Remarks [ A | +10ppm |
(0] ting T t
Frequency Range Fo |19200-40000 | kHz |@ p;ra 'n‘g e;gf’ g rti i;es" 5 |
Overtone Order — | Fundamental — (®Frequency Temperature Stability
Frequency Tolerance AF/F | +10 ppm | @ 25°C [ ¢ | +15ppm |
F Offset
Frequency Temperature Character | AF/T | £15 ppm | ref@ 25°C Over Operating Temp Range |® riquen‘cy OHzS(Ztan dard) |
Motional Series Resistance Cl Table 1 ohm (®Packaging
Level of Drive —— | Table 2 uw [ R | Taping |
Load Capacitance Cu 12 pF
Operating Temp. Range | Torr -30~+85 °C
Storage Temp. Range Tsta —40~+85 °C
* Taping packing : one unit 1,000pcs & 3,000pcs
* Please inqurie about specifications other than the above.
Table1 Motional Series Resistances Table2 Level of Drive
Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
19200~24999kHz 60Max
ohm 19200~40000kHz 10(Max 100) uw
25000~40000kHz 40Max
Dimensions wit:mm  Recommended Land Pattern (Unit : mm)
KSX-23
3.240.2 <CONNECTION> TOP VIEW
'<1:4 #3 #4 == =\ #8
a [ 1.4
r #2 #1 == #2
#1 CRYSTAL(X'tal)
#2, #4 are connected to the o IN or OUT
metal lid of the top. -

0.85max

(08) 0.9

CRYSTAL(X'tal)

IN or OUT

FAV/X
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4.0x2.5mm
\ for Mobile Communications, SRWI

Crystal Units
Surface Mount Type

CX-4025S

Features

* Reflow compatible

in high reliability

Applications

* Reference frequency
for telecommunication systems

* Using Ceramic Package resulting

* Small and low profile

Standard Frequencies

(kHz)
12000.000 26000.000
13000.000 32000.000
16000.000 40000.000
20000.000

* Please inquire about frequencies other than the above.

¢ Mobile communications, Bluetooth, Wireless LAN

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 12000~40000 kHz
Overtone Order —_— Fundamental —_—
Frequency Tolerance AF/F +10 ppm @ 25°C
Frequency Temperature Characteristics AF/T +15 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance Cu 10 pF
Operating Temp. Range Topr -30~+85 °C
Storage Temp. Range Tsta —40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
12000~1999kHz 80
ohm 12000~40000kHz 10(100 max.) uw
20000~40000kHz 50
Dimensions wnit:mm  Recommended Land Pattern (Unit: mm)
CX-4025S ‘ 40102 ‘
| |
Emm T ERE
5 I . @ e
e PA--ZAT
i 7 7
CONNECTION ‘ ‘
w [ O3 # ang o 14 14

44—t In

#3

1.0

GND needs to be
connected to the case

3.0

FAV/X



) KYOCERA Crystal Units

5.0x3.2mm Surface Mount Type
K \ for Mobile Communications, SRWI CX-96F

Features Standard Frequencies
* Reference frequency

(kHz)

f o 12000.000 19200.000

or telecommunication systems

* Reflow compatible 12800.000 26000.000

* Using Ceramic Package resulting 13000.000 32000.000
in high reliability 14400.000 40000.000

* Please inquire about frequencies other than the above.

Applications
* Mobile communications, Bluetooth, Wireless LAN

RoHS Confoeming
Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 9843.75~49999 50~120(MHz) kHz
Overtone Order _— Fundamental 3rd Overtone _—
Frequency Tolerance AF/F +10 ppm @ 25°C
Frequency Temperature Characteristics AF/T +15 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive _— Table 2 uw
Load Capacitance C. 10 pF
Operating Temp. Range Topr -30~+85 °C
Storage Temp. Range Tsta —40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances Table2 Level of Drive
Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
9843.75~9999kHz 150 10000~49999kHz 10(100 max.)
10000~11999kHz 80 50~120(MHz)(3rdO.T) 10(100 max.) nw
12000~25999kHz 50 ohm
26000~49999kHz 40
50~120(MHz) 80
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
CX-96F W

26

i i n§0.7+0.1 /
CONNECTION
13 (TOP VIEW) /%/ .........

+
by
o
N
i
t
©
2
o
2
42
‘ 1.0
|

e T
%

[ #4
#1 #2 : HOT ‘
2.45 2.1 2.45
1.3 }
7.0

0.9 GND

T # # # 4.55

2.3 Terminals 2 and 4 need to be

connected to the case
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0} KYOCERG

5.0x3.2mm

Crystal Units
Surface Mount Type

KSX-35

Series

Features How to Order
* Reference frequency KSX-35-13000K C A-Q C 0 R
for telecommunication systems T ST T 2N 2Y(2) (B (A) () ()
* Reflow compatible ® @ POEOY
* Using Ceramic Package resulting i
sing Cerami ge resulting in DType
high reliability :
¢ Small, low profile and market standard @Nominal Frequency
dimensionss Code | Freq.(kHz) | Code | Freq.(kHz)
13000K | 13000.000 |19440K| 19440.000
Applications 13560K | 13560.000 |19680K | 19680.000
¢ Cellular phone, IC Card, GPS 14400K | 14400.000 |19800K| 19800.000
* Remote keyless entry 16800K | 16800.000 |26000K | 26000.000
19200K | 19200.000
H‘]Hs Enmm‘mmg * Please inquire about frequencies other than the above.
. . (3Load Capacitance
Specifications [ c | ior |
ltems Symbol | Specification | Units Remarks @Frequency Stability
Frequency Range Fo |12600-27820 | kHz LA | xfoppm |
q y 9 - (®Operating Temperature
Overtone Order —— | Fundamental | — [ @ | —30Cto+85C |
Frequency Tolerance AF/F | +10 ppm | @ 25°C |®Frequen‘cy Temperature Stability |
C +15ppm
+ o i
Frequency Temperature Character | AF/T | £15 ppm | ref@ 25°C Over Operating Temp Range (@Frequency Offset
Motional Series Resistance | Cl | Table 1 ohm [ 0 | oHzsStandard) |
Level of Drive —— | Table 2 uw (®Packaging
) | R \ Taping |
Load Capacitance Cu 12 pF
Operating Temp. Range | Torr -30~+85 °C
Storage Temp. Range Tste | —40~+85 °C
* Taping packing : one unit 1,000pcs & 3,000pcs
* Please inqurie about specifications other than the above.
Table1 Motional Series Resistances Table2 Level of Drive
Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
12600~18999kHz 60Max
12600~27820kHz 10(Max 100) uw
11000~25999kHz 50Max ohm
26000~27820kHz 40Max
Dimensions wit:mm  Recommended Land Pattern (Unit : mm)
KSX-35 <PIN CONNECTION>
4a 5.0:0.2 TOP VIEW
T #3 =
o a B . |
—0-
s | 1L ) -1 - -
e . AP

#1

0.95max

|_(09) 14

#2, #4 are connected to
the metal lid of the top.

1.2

CRYSTAL(Xtal)

22

IN or OUT

GND

FAV/X



0 KYOCERG

5.0x3.2mm

for Audio & Visual, Office Equipment

Crystal Units
Surface Mount Type

CX-53F

RoHS Conforming

Features

* Crystal Unit for Audio-Visual, Office Equipment.
¢ Small and low profile.(5.0x3.2x1.1mm)

* Ceramic package.

¢ Product with lead free terminations.

* Reflow compatible.

Applications
* Digital electronics

¢ Audio visual, Office equipment

Standard Frequencies

(kHz)
10000.000 24000.000
12000.000 24545.450
14318.180 24576.000
14745.600 27000.000
16934.400 36000.000
18432.000 48000.000
22579.200 54000.000

* Please inquire about frequencies other than the above.

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 9843.75~54000 kHz
Overtone Order —_— Fundamental —_—
Frequency Tolerance AF/F +50 ppm @ 25°C
Frequency Temperature Characteristics AF/T +50 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance Cu 12 pF
Operating Temp. Range Topr -10~+70 °C
Storage Temp. Range Tsta —40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
9843.75~11999kHz 200 9843.75~15999kHz 10(500 max.)
12000~13999kHz 150 16000~24999kHz 10(300 max.) uw
14000~29999kHz 100 ohm 25000~54000kHz 10(100 max.)
30000~54000kHz 50
Dimensions wnt:mm  Recommended Land Pattern (Unit : mm)
CX-53F

[ [

9

CONNECTION

9

2.4

FAV/X



0 KYOCERG

8.0x4.5mm

Crystal Units
Surface Mount Type

\ \ for Audio & Visual, Office Equipment CX-8045G
Features Standard Frequencies (kHz)

* Crystal Unit for Audio-Visual, 14318.180 20000.000 28636.360

Office Equipment. 16000.000 21477.270 30000.000

* Small and low profile.(8.0x4.5x1.8mm) 16384.000 24000.000 35000.000

: gfgglﬂf v’:ietlr?ll(ggg .free terminations 16934.400 24576.000 36000.000

' 19660.800 27000.000 40000.000

* Reflow compatible.

Applications

* Please inquire about frequencies other than the above.

¢ Audio visual, Office equipment

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 7200~48000 kHz
Overtone Order —_— Fundamental —_—
Frequency Tolerance AF/F +50 ppm @ 25°C
Frequency Temperature Characteristics AF/T +50 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance Cu 12 pF
Operating Temp. Range Topr -10~+70 °C
Storage Temp. Range Tsta —40~+85 °C

* Please inqurie about specifications other tha

n the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
7200~9999kHz 200 7200~9999kHz 10(500 max.)
10000~11999kHz 150 ohm 16000~24999kHz 10(300 max.) uw
12000~30000kHz 50 25000~32000kHz 10(100 max.)
Dimensions wnit:mm  Recommended Land Pattern (Unit: mm)
CX-8045G

4.510.3

1.840.2

CONNECTION

2.8

FAV/X
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11.8x5.5mm

. \ for Audio & Visual, Office Equipment

Crystal Units
Surface Mount Type
CX-5FD

3686
KSS 2LF

RoHS Conforming

Features

* Crystal Unit for Automotive Electronics.
¢ Small and low profile.(11.8x5.5x1.8mm)

* Ceramic package.

¢ Product with lead free terminations.

* Reflow compatible.

Applications
* Digital electronics

* Audio & visual, Office equipment

Standard Frequencies ,,,,

3579.545 14318.180

3686.400 16000.000

4000.000 16934.400

6000.000 19660.800

8000.000 20000.000
12000.000

* Please inquire about frequencies other than the above.

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 3500~28999 29~60(MHz) kHz
Overtone Order —_— Fundamental 3rd. Overtone e
Frequency Tolerance AF/F +50 ppm @ 25°C
Frequency Temperature Characteristics AF/T +50 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance C. 12 pF
Operating Temp. Range Topr -10~+70 °C
Storage Temp. Range Tsta —40~+85 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
3500~3999kHz 300 3500~15999kHz 10(500 max.)
4000~7999kHz 200 16000~ 28999kHz 10(300 max.) pw
8000~11999kHz 120 ohm 29~60MHz 10(300 max.)
12000~20000kHz 100
29~60MHz 150
Dimensions wnt:mm  Recommended Land Pattern (Unit: mm)
CX-5FD

)
R

‘ 11.8+0.3

5.5+0.3

=

1.5

1.8+0.2
u t

2.5

huol

CONNECTION

77
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E oA | oA E
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) KYOCERA Crystal Units

Surface Mount Leaded Type

for Audio & Visual, Office Eguipment HC-49/U-S, CX-49G
) Features Standard Frequencies (kHz)
e Crystal Unit for Audio & Visual, 3200.000 7200.000 14318.180
Office Equipment. 3579.545 7372.800 16000.000
2 * Metal package, lead type. 3686.400 8000.000 16934.400
* A resistance weld hermetic sealed type. 4000.000 10000.000 17280.000
» Suitable for high density assembly 4194.304 10240.000 17734.476
and mass production_ 4332.000 10738.635 20000.000
4433.619 11000.000 21477.270
App"cations 4500.000 11059.200 24000.000
« Digital electronics 4915.200 12000.000 24576.000
« Audio & visual, Office equipment 6000.000 12288.000 25000.000
’ 6144.000 13500.000 27000.000
(MHz)
i 29.491200 35.328000 50.000000
32.000000 40.000000 54.000000
33.868800 48.000000 60.000000

* Please inquire about frequencies other than the above.

Specifications

Items Symbol Specification Units Remarks
Frequency Range Fo 3200~33999kHz 30~60 (MHz) kHz
Overtone Order _— Fundamental 3rd Overtone PR
Frequency Tolerance AF/F +50 ppm @ 25°C
Frequency Temperature Characteristics AF/T 150 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance C. 12 pF
Operating Temp. Range Torr -10~+70 °C
Storage Temp. Range Tsta —40~+85 °C
* Please inqurie about specifications other than the above.
Table1 Motional Series Resistances Table2 Level of Drive
Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
3200~3499kHz 300 3200~15999kHz 10(500 max.)
3500~4099kHz 150
16000~24999kHz 10(300 max.)
4100~4799kHz 120 uw
4800~5999kHz 100 h 25000~33999kHz 10(100 max.)
ohm
6000~11999kHz 90 30~60MHz 10(300 max.)
12000~13499kHz 70
13500~33999kHz 50
30~60MHz 150
Dimensions wnit:mm  R€COMmMended Land Pattern unit: mm)
CX-49G 10-21MAX. HC-49/U-S

11.00MAX.
10.3MAX.

-

3.8MAX
5.0MAX.

3.81MAX
4.8MAX
—_—
o
o

I
|
|
|
0.7
4.5MAX
TT
AN
NN
NN
2.0
3.5MAX

\ To——1 4.8MAX. R [ _
12.3+0.2 1
9.5 IJ

00.43+0.05 Jr*

4.5+0.1 4.88+0.2

0.2MAX

20+1
T

0.60.1
4.8MAX.

FAV/X



0} KYOCERG
5.0x3.2MM

\ for Automotive

Crystal Units
Surface Mount Type
CX-53G

Features

* Ceramic package.
* Reflow compatible.

Applications
* Engine control

RoHS Conforming

 Crystal Unit for Automotive Electronics.
¢ Small and low profile.(5.0x3.2x1.3mm)

¢ Product with lead free terminations.

Standard Frequencies ,,,,

10000.000 18000.000
12000.000 20000.000
15000.000 24000.000
16000.000 25000.000

* Please inquire about frequencies other than the above.

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 9843.75~40000 kHz
Overtone Order —_— Fundamental —_—
Frequency Tolerance AF/F +100 ppm @ 25°C
Frequency Temperature Characteristics AF/T +200 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance C. 12 pF
Operating Temp. Range Topr —40~+125 °C
Storage Temp. Range Tsta —40~+150 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
9843.75~11999kHz 200 9843.75~15999kHz 10(500 max.)
12000~13999kHz 150 16000~24999kHz 10(300 max.) uw
14000~29999kHz 100 ohm 25000~40000kHz 10(100 max.)
30000~40000kHz 50
Dimensions wnt:mm  Recommended Land Pattern (Unit: mm)
CX-53G

|

\

!

|
3.2+0.2

‘ 5.0+0.2
|

—— =

CONNECTION

1.3+0.2

1.3 24 1.3
||

24
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) KYOCERA Crystal Units

8.0x4.5mm Surface Mount Type
\ for Automotive CX-17F
Features Standard Frequencies .,
 Crystal Unit for Automotive Electronics.

. 8000.000 16000.000

* Product with lead free terminations. 10000.000 20000.000

« Reflow compatible. 12000.000 24000.000

13560.000 25000.000

App"cations 14000.000 30000.000

* Please inquire about frequencies other than the above.

* Engine control, TPMS

RoHS Conforming

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 8000~30000 kHz
Overtone Order —_— Fundamental —_—
Frequency Tolerance AF/F +100 ppm @ 25°C
Frequency Temperature Characteristics AF/T +200 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance CL 12 pF
Operating Temp. Range Topr —40~+125 °C
Storage Temp. Range Tsta —40~+150 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances Table2 Level of Drive
Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
8000~9999kHz 200 8000~15999kHz 10(500 max.)
10000~11999kHz 150 ohm 16000~24999kHz 10(300 max.) W
12000~30000kHz 100 25000~30000kHz 10(100 max.)
Dimensions wnt:mm  Recommended Land Pattern (Unit: mm)
CX-17F i}
E} 17 17
/s - - - - - - - RN
( N
o Ly % ]
3 | 7 7 .
= N7 o
Y / 4 A
{ )
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0} KYOCERG
11.8x5.5Mn

\ for Automotive

Crystal Units
Surface Mount Type
CX-5FW

Features

 Crystal Unit for Automotive Electronics.
¢ Small and low profile.(11.8x5.5x2.5mm)
* Ceramic package.

* Product with lead free terminations.

* Reflow compatible.

Applications
* Engine control

RoHS Conforming

Standard Frequencies ,,,,

4000.000 12000.000

5000.000 16000.000

6000.000 18000.000

8000.000 20000.000
10000.000

* Please inquire about frequencies other than the above.

Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 3500~20000 kHz
Overtone Order —_— Fundamental —_—
Frequency Tolerance AF/F +100 ppm @ 25°C
Frequency Temperature Characteristics AF/T +200 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive — Table 2 uw
Load Capacitance Cu 12 pF
Operating Temp. Range Topr —40~+125 °C
Storage Temp. Range Tsta —40~+125 °C
* Please inqurie about specifications other than the above.
Table1 Motional Series Resistances Table2 Level of Drive
Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
3500~3999kHz 300 3500~15999kHz 10(500 max.)
4000~7999kHz 200 16000~20000kHz 10(300 max.) uw
8000~11999kHz 120 ohm
12000~20000kHz 100
Dimensions wnt:mm  Recommended Land Pattern (Unit: mm)
CX-5FW

7.7

11.840.3

2.5+0.3
f-—

2.5

EL/ CONNECTION

2.0

7 B 1 4 e
2 M
el o
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____&ﬁ ______

2} e 7/1_
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5.0
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0 KYOCERG

for Automotive

Crystal Units
Surface Mount Type

HC-49/U-S, CX-49F, CX-49L

Features Standard Frequencies ,,,
* Crystal Unit for Automotive Electronics. 4000.000 12000.000
: * Metal package, lead type. : :
S * A resistance weld hermetic sealed type. 2888888 12883888
. (\ * Suitable for high density assembly : :
(\ T and mass production. 8000.000 20000.000
o) it b 1 10000.000
y %’ Applications * Please inquire about frequencies other than the above.
@ s.sa&sszt’a « Engine control
Specifications
ltems Symbol Specification Units Remarks
Frequency Range Fo 3200~20000 kHz
Overtone Order _— Fundamental
Frequency Tolerance AF/F +100 ppm @ 25°C
Frequency Temperature Characteristics AF/T +200 ppm ref@ 25°C Over Operating Temp Range
Motional Series Resistance Cl Table 1 ohm
Level of Drive —_— Table 2 n
Load Capacitance CL 12 pF
Operating Temp. Range Topr —-40~+125 °C
Storage Temp. Range Tsta -40~+125 °C

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
3200~3499kHz 300 3200~15999kHz 10(500 max.) W
3500~4099kHz 150 16000~20000kHz 10(300 max.)
4100~4799kHz 120
4800~5999kHz 100 ohm
6000~11999kHz 90

12000~13499kHz 70

13500~20000kHz 50

FAV/X




0} KYOCERG

Crystal Units
: \ HC-49/U-S, CX-49F, CX-49L

Dimensions / Recommended Land Patterns

Product Type Dimensions  (Unit : mm) Recommended Land Pattern  (unit : mm)

HC-49/U-S
11.00MAX.
10.3MAX.

-—

‘ 3.8MAX.
5.0MAX

3.5MAX.

-
W
N,
\
\
\
\
| e—
Ay
2041

B
e 90.43+0.05 jr¢
?“ \ 'j\ 4.88+0.2
Ph Free RoHS Conforming

CX-49F

X 11.4£0.3

1.0
3.45+0.1
A
5.0+0.2
I
I
I
I
]
I
I
I
I
5
I
I

0.8

' 1 ! | - |
1.6 1.6 3 | ! L‘T”l -
3.5BKSS2L e uu| ST 5o
e — g VVVVV ] 90:!’ :E[I{
B N b
1.4 CONNECTION
4.88+0.2
RoHS Conforming
CX-49L
3,330»\1 t0.20 T‘*
LI ‘ it T =
%T o 8l || 3z
/ 2y 0 043:0%8 Oy Lol 33 o
= S Ho 071
i, N Lol 07T oS L ozsi0 o o
a Ja" NM 4.88+0.2 % 3 5.3MAX. | .
|’-. (o]
' Q:- ‘ ° A/
y ‘ 20,| | | || |20
% _ 4.88

11.05MAX.
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0} KYOCERE Handling Notes

A
1. Shock & Drop ¢ Vibration 2. Cleaning
Do not inflict excessive shock and mechanical vibration that Since a crystal piece can be broken by resonance when a crystal
exceeds the norm, such as hitting or mistakenly dropping, when device is cleaned by ultrasonic cleaning. Be careful when carrying
transporting and mounting on a board. There are cases when out ultrasonic cleaning.

pieces of crystal break, and pieces that are used become
damaged, and become inoperable. When a shock or vibration that
exceeds the norm has been inflicted, make sure to check the
characteristics.

3. Soldering conditions
To maintain the product reliability, please follow recommended conditions.

Standard soldering iron conditions

Crystal Units

Soldering iron 280°C ~ 340°C

Time 3+1/-0sec. max

Reflow conditions (Example)

260°C+5°C 10sec(max)

200°C min 30-45sec.

250
(6]
— 200 Hold-Time 1-2min N
[ - Cool Down 2.5-5°C/s
>
=
s 150
(o8
E 1004
[t Ramp-Up 1-3°C/s

504

1 2 3 4 5
Time(sec.) Recommended reflow Conditions vary depending upon products.

Crystal Units Please check with the respective specification for details.

4. Mounting Precautions

Leaded Devices

The special glass, located where the lead of the retainer base comes out, is aligned with the coefficient of thermal expansion of the lead, If the
glass is damaged and cracks appear, there may be cases in which performance deteriorates and it fails to operate.

Consequently, when making the device adhere closely and applying solder, align the gap of the hole of the board with the gap of the lead and
insert without excessive force.

When making the device adhere closely to a through hole board and applying solder, be careful that the solder does not get into the metal part
of the retainer base and cause a short. Putting in an insulation spacer is one more method of preventing a short circuit.

When the lead is mounted floating, fix it as far as possible so that contact with other parts and the breakage due to the fatigue, and the
mechanical resonance of the lead will not occur.

When the lead is bent and used, do not bend the lead directly from the base, separate it 0.5mm or more and then bend it. When bending,

before attaching to the board, fix the place where the lead comes out in advance and attach it after bending so that a crack does not occur in
the glass part.

Surface Mount Devices
The lead of the device and the pattern of the board is soldered on the surface. Since extreme deformation of the board tears off the pattern,
tears off the lead metal, cracks the solder and damages the sealed part of the device and there are cases in which performance deteriorates
and operation fails, use it within the stipulated bending conditions. Due to the small cracks in the board resulting from mounting, please pay
sufficient attention when attaching a device at the position where the warping of the board is great.

When using an automatic loading machine, as far as possible, select a type that has a small impact and use it while confirming that there is no
damage.

Surface mount devices are NOT flow soldering compatible.

5. Storage Condition

Since the long hour high temperature and low temperature storage, as well as the storage at high humidity are causes of deterioration in
frequency accuracy and solderability.

Parts should be stored in temperature range of -5 to +40C°, humidity 40 to 60% RH, and avoid direct sunlight. Then use within 6 months.

FAV/X
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Handling Notes

For Proper Use of Crystal Units

1. Characteristics of crystal units

The thickness of crystal vibrator of the AT cut crystal unit as described in the previous page differs depending on the overtone

mode.

(1) Relationship between thickness of crystal blank and oscillation frequency

Cut angle/mode Frequency range Formula of thickness
overtone (MHz) of crystal blank
AT/Fundamental mode 3.5~ 33 1.67/f
AT/3rd O. T 33~100 5.01/f
AT/5th O. T 100~150 8.35/f
AT/7th O. T 150~200 11.69/f

t=1.67/16=0.104(mm)

(2) Examples of specifications for frequency-temperature characteristics

The frequency-temperature characteristics of the AT cut crystal unit are tertiary curves.

f : Series resonance frequency. (MHz)

In case of calculating the thickness of AT-cut 16MHz

The diagram below shows examples of the tertiary curves that pass temperature range and frequency deviation specifications.

The range enclosed by the smaller rectangular satisfies the following specification:

+10x106 (-10 to 60: 25°C)

The range enclosed by the larger rectangular satisfies the following specification:

+50x10-6 (-20 to 70: 25°C)

Temperature ("C)

-70 -50 -30 -10 10 30 50 70 9 110
70 ;
60 — ‘
L1 \ 3
50
,
5
40 7
~ ,,
g % %
X
< 20 - K
< . /
< 10 —= — = 7
3 -0 ” —
B P
§ -2 - >
= ’
o
o -30
£ ;
,
—40 -
;
-50 :
’ \
-60 7 —
/
/
-70 L

* These are examples. Required frequency-temperature specifications are determined through
individual consultations.

(3) Equivalent electric circuit and equivalent constant of crystal unit

The following equivalent constants are used near the resonance frequency.

L1 : Motional inductance in the equivalent electric circuit
C1 : Motional capacitance in the equivalent electric circuit
R : Motional resistance in the equivalent electric circuit

Co : Parallel capacitance in the equivalent electric circuit

L Ci R:
Co

Equivalent electric circuit of a quarts crystal unit

FAV/X



) KYOCERA Handling Notes

(4) Items calculated by equivalent constants and load capacitance

; 1
.. Series resonance frequenc T
f a y % 2nvL1-Cl
f»: Parallel resonance frequency fo= ﬁ
/ 0" L1
ZTCV/LI C0+ Cl
v : Capacitance ratio y= %
1
. C
: Load resonance frequenc =fif—t
fi quency fi f*<2-(CO+CL)+I>
C 2
R : Load resistance Ri= R1(1+ TO)
L
C:. : Load capacitance c=Ci.__ 1 ¢
2 (f/f)-1
. : 2n-fs- L 1
: Quality factor = st -
Q y Q R1 21'C ﬂ . C1 : Rl

The equation f1. shows that f;, varies as load capacitance C; connected to the crystal unit changes and that fi becomes larger.
as C; becomes smaller.

The equation R, shows the change in impedance with a load capacitance connected. The impedance of crystal unit becomes
larger as Ci, becomes smaller.

2. Oscillation circuit and crystal unit

(1) Equivalent circuit of oscillation circuit and oscillation conditions
A simplified equivalent circuit is shown below.

Crystal unit Oscillation circuit Crystal unit Oscillation circuit
C. :Load capacitance
—R : Negative resistance
Cr=—Xc .
X1 : Reactance of crystal unit
C— -X ¢ : Reactance of oscillation circuit

CL XL
{ R. :Load resonance resistance
Ry

-R

|

1
B T rnnnny SEEE
B T ], St
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The oscillation start-up conditions are described as
R.Z|-R|
, and in order to oscillate the crystal unit accurately, it must be designed such that the negative resistance of the oscillation
circuit becomes bigger comparing with the resonance resistance value at the time of loading. This ratio is called oscillation
margin degree Mosc and it is one of critical factors when designing the oscillation circuit and is described as below.

For oscillation circuit designing conditions, it is recommended that an oscillation circuit be designed using a negative
resistance of a value five to ten times or more larger than RL calculated from the resonance resistance specification value.

Mosc=|-R|/RL.Z5
In a steady oscillation state, the load resonance resistance is given as follows:
Ri=|-R]|

The mutual conductance of the oscillation circuit decreases after the oscillation has started to continuously compensate for the
power loss due to the load resonance resistance of the crystal unit, which continues oscillation.

The frequency condition is given as follows:
Xo=Xe, Xp-Xc=0

As shown in the following figure, the reactance of the crystal unit varies to a value matching the load capacitance of the
oscillation circuit C;, = Xc. Thus an oscillation frequency is determined.

X o
fs fL
- fs : Series resonance frequency
/1 : Load resonance frequency
: Parallel resonance frequenc

o olLe Frequency T q Y
3 -

5

S - -1/0C\,

I

D

o
-X

[0}

o

=

i

£

el

<
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Handling Notes

(2) Changes of load capacitance and oscillation frequency

As shown above, the series resonance frequency of the crystal
unit changes with load capacitance C, of the oscillation circuit. In
the actual oscillation circuit, however, fine adjustments of
oscillation frequencies are carried out by varying C;. by the trimmer
capacitor or the like. The following figure shows an example of
load capacitance characteristics. The slope of the characteristics
varies depending on the frequency, shape, the number of overtone
mode, etc.

3. Crystal oscillation circuit

(1) C-MOS fundamental crystal oscillation circuit

As shown above, the series resonance frequency of the crystal
The figure on the right shows a standard C-MOS inverter crystal
oscillation circuit for oscillating crystal unit with fundamental mode.
* Rx is an element to reduce excitation current of the crystal unit
preventing frequency fluctuation, but Rx is not used in some
cases.

Characteristics of the circuit when load capacitances Ci and C:
are changed under the condition of Ci = Cz are shown in the figure
on the right.

It is not desirable that the excessive increase of the value of
condenser leads to a decrease of the negative resistance resulting
in increasing the possibility of oscillation failure.

Rd mainly adjusts frequency characteristics of the negative
resistance and is used to prevent oscillating by third Overtone
mode. In case of a bigger circuit of the negative resistance, there
is a case it is used to prevent the abnormal oscillation.

800

700

600 Load capacity characteristic

| —
L]

500

400 \

300

AT (x1079)

200

100

0 10 20 30 40 50 60
C(pF)

C-MOS fundamental crystal oscillation circuit

Ri=1M

—
T

0—|>0—4

W S
) D Rx

Buffer

Variation of negative resistance with condenser capacity

Condenser capasityC (Ci=Cz)(pF)

0 1|0 2|0 SIO 4|0 50

-200 16.0MHz
-500 10.0MHz

K

o] \/ Serasiatiiz
10K

1s1sal aAneBaN

© 90UE]

a
S
Il

Frequency characteristics of negative resistance

Frequency(MHz)

2 4|1 I6 8| 1I0 12 14 16

-100
200 |

C1=C2=10pF
-500

K A
2K 4
5K — Resistance of Rd

1sisel aAneBaN

iC 90UE;

3.56~6.9MHz=2.2kQ
7.0~16MHz=220Q

-10K —
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Handling Notes

Selection of ICs and circuit constants by frequency bands

Frequency 3~4.9(MHz) 5~6.9(MHz) 7~9.9(MHz) 10~19.9(MHz) 20~30(MHz)
TC74HCUO4A | TC74VHCUO4
Ic e TC7SUO4F TC7SHUO4F
TC7TWUO4FU | TC7WHUO4FU
Rf M
Rd 1500( ) | 470() | o( ) \ o ) \ o( )
Rx 0~1500
C, C 6~22(pF) | 6-15(pF) |  6~15(pF)

*1: Necessary for preventing overtone oscillation and must be changed depending on the frequency band or the Ci and C: values.
*2: Used to reduce excitation current of the crystal unit. Necessary for stable operation of small-sized crystal units.
*3: The optimum value differs with the values of load capacitance and Rd.

(2) C-MOS overtone crystal oscillation circuit
This figure shows a standard C-MOS inverter crystal oscillation circuit to oscillate a crystal unit using the overtone mode.

C-MOS overtone crystal oscillation circuit

)—DO—.

)
Cs

1000pF

C: L

There are same cases when L1 and R1 are matched to the value of load capacitance.

(3) Selection of ICs and circuit constants by frequency bands

Frequency range 20~60(MHz)
TC74VHCUO04
IC TC7SHUO4F
TC7WHUO4FU
Ci 3~10pF
C: 10~22pF

(4) Method of selecting circuit constants and functions of elements
C1: Forms load capacitance of the circuit together with C2, L1 and L2. A value of approx. 5pF is used.
C2 : Forms load capacitance of the circuit together with C1, L1 and Lz2. Prevents fundamental wave oscillation. Shall be selected
so that C2 comes between the third overtone frequency at which resonance frequency with Lz is to make oscillation and 1/3
of the third overtone frequency. A value of 10 to 22pF is used.

Cs : A bypath capacitor

L1 : Acoil to adjust load capacitance of the oscillation circuit to a value near the series. A value of several pH is used.

L2 : Forms load capacitance of the circuit together with C1, C2 and L1. Prevents fundamental wave oscillation. Shall be selected
so that L2 comes between the third overtone frequency at which resonance frequency with Cz is to make oscillation and
1/3 of the third overtone frequency. A value of 10 to 22pF is used.

R+ : AQ dump resistor for L1 . As an element for preventing self-excited oscillation, A value of several kQ to several tens of kQ

is used.

* L1 and R1 might not be used.

FAV/X



0} KYOCERE Handling Notes

(5) Method of checking oscillation circuit
aSome ICs have a low upper-limit value of usable frequency, so refer to individual IC catalog to make sure that the IC can
oscillate a crystal unit with an adequate negative resistance.

w The following figure shows an example of a C-MOS oscillation circuit. Check resistance Rsup is connected in series with the
crystal unit to check the negative resistance. Use 3 to 22pF for C1 and C2, and see the table below for values of check
resistance.

R:
|
I

Frequency range Values of check resistance
GP—DO—ﬂ
3.5~4.5MHz 1.5k
‘,_||:||_._‘R:,_H, 4.6~6.0MHz 1.0k
6.1~10.0MHz 800

@ © 10.1~14.0MHz 500

l 14.1~20.0MHz 400

I

eUsing a spectrum analyzer or oscilloscope, check that every oscillation is normally activated while turning the power on and
off several times. For oscillation circuits with no power regulator ICs, carefully check changes in the negative resistance
against supply voltage and in frequencies.

When oscillation is normal, remove the check resistance before using the crystal circuit.
df oscillation is unstable or is not generated, gradually decrease the values of C1 and C2 until normal oscillation is obtained.

vif normal oscillation cannot be generated near 10MHz or near 20MHz, replace the IC with a new one suitable for higher
frequencies.

(6) Load capacitance and oscillation frequency of transistor/fundamental crystal oscillation circuit
Viewed from the connection terminals of a crystal unit, the load capacitance C. of an oscillation circuit is generally
comprised of Ci, C;, C2, and Cs if stray capacitance of the circuit and the capacitance between base and emitter of the
transistor are ignored. Since trimmer capacitor is adjusted to Cr = MIN. to MAX. for zero adjustment of the oscillation
frequency, the value of C, at this time can be obtained from the following equation.

1 1 1 \! 1 1 1 \!
CkM”¢-(7i:z%*+‘6;+‘6;> NCiMAX’(‘5;12f+‘E;+7iJ

When these calculation results are substituted for the following equation for load resonance frequency, the oscillation
frequency can be obtained.

ﬁ;ﬁ(giﬁ%5+g
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[] R Io.om
—

ICz
Cs
c EC‘ R F»—l I—OOUT
TCs

e

Rs

S+

Select each circuit constant so that the adjustment ranges of upper and lower frequencies of this circuit are even on the basis
of the frequency of a single crystal unit measured using a specified load capacity, and that the margin of +8 to 10 x10® of the
room temperature deviation of the crystal unit can be reserved.

To prevent the decrease in the negative resistance, always connect the crystal unit to the base of the transistor. For transistors
used for oscillation circuits, hfe and fT are important.

To obtain the large negative resistance with small current consumption, select a transistor for high frequency amplification with
hfe of over 250 and fr of 1GHz or more.

(7) Transistor third overtone oscillation circuit

gThe resonance circuit comprised of L2 and Cs is required on the emitter side for preventing fundamental mode crystal
oscillation. Set the resonance frequency to a value higher than the intermediate between fundamental wave frequency and
third overtone frequency.

wUse L1, referred to as an elongation coil, to connect the load capacitance of the oscillation circuit in series. R1 prevents self-
excited oscillation by L1. Since it is difficult in general to design the oscillation circuit having adequate negative resistance in
the overtone oscillation frequency band, there are no other effective means of obtaining adequate oscillation margin except
for preventing the increase of load resonance resistance R, of the crystal unit.

FAV/X
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Ry in the equation of load resonance resistance can be made equal to Rs by connecting C,, in series, or making it infinite, which
prevents increase in the load resonance resistance.

_ Q)Z
RL— R1<1+ CL

To prevent decrease in the negative resistance, connect the crystal unit to the base of the transistor as in the fundamental
mode crystal oscillation circuit. To use the crystal circuit for both oscillation and multiplication, connect a parallel resonance
circuit having multiplication frequency as resonance frequency to the collector of the transistor.

When selecting circuit constants for zero adjustment range by trimmer capacitor, set the constants to values obtained by
adding approx. +12 to 15x10° to the room temperature deviation of the crystal unit, centering the value obtained by measuring
the crystal unit with load capacitances in series. (When the room temperature deviation specification of the crystal unit is
+10x10%)

(8) Excitation power of oscillation circuit

Normal operation of crystal units is not assured when excitation power is raised. The allowable excitation power varies
depending on the shape of the crystal unit or the stability of targeted frequency. When highly accurate oscillation is required,
however, it is recommended to use an oscillation circuit with an excitation power of 5 to 50 pW or less. For other cases, refer to
individual relevant crystal units on the pages of the catalog.

(9) Precautions for designing printed circuit board

Be sure to design printed circuit board patterns that connect a crystal unit with other oscillation elements so that the lengths of
such patterns become shortest possible to prevent deterioration of characteristics due to stray capacitances and wiring
inductance. For multi-layer circuit boards, it is important not to wire the ground and other signal patterns right beneath the
oscillation circuit.
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Tape & Reel Specifications

ITape & Reel Specifications

BCrystal Units

CX-3225SB irecti
CX:252088 | (ex-101F) Eee—‘“*d il B _ : T
| v |
A| 20005 2.0£0.05 --—f,-""-cbicb M O &0 90 0 -\
B 40401 4,001 adl N1 /
C | ¢1.55+0.05 | ¢1.55+0.05 rQ
D | 4.0+0.05 4.040.05
E | 3.5%0.05 3.540.05
X F| 1.75%0.1 1.7540.1
E G| 8002 8.0£0.2
H | ¢1.05%0.1 $1.0540.1
J 3.540.1 3.540.1
L 2.840.1 2.840.1
N | 0.85%0.1 0.85%0.1
O | 0.25+0.05 0.25+0.05
P | ¢180+0/-3 | ¢180+0/-3
R Q| ¢60+1/-0 960+1/-0
E | R| 013+0.2 $13£0.2
E S| 021+0.8 021+0.8
u 2.04£0.5 2.040.5 !
w 9+1 9+1 : ‘Reel Dimensions®
Qty | 3000/1000 | 3000/1000 |
. . . CX-5FW
KSx-23 CX-40258 gif(ggli giggg Cé)?—?‘;iG CX-49F CX-5FD DL
A 2.040.1 2,0£0.1 2.040.1 2.0£0.1 2.040.1 2.040.1 2.040.1 2,0£0.1
B 4.040.1 4.040.1 4.040.1 4.040.1 4.040.1 4.040.1 4.040.1 4.0£0.1
C| ¢1.5+0.1/-0 | ¢1.55+0.05 $1.520.1 91.55+0.1 $1.520.1 01.5540.05 | ¢1.55+0.05 91.520.1
D 4,001 4,040.1 8.040.1 8.0+0.1 8.040.1 8.040.1 12.040.1 16.040.1
E 5.540.1 5.540.1 5.540.1 5.540.1 7.540.1 11.540.1 11.540.1 11.540.1
,I F| 1.7520.1 1.7540.1 1.7520.1 1.7540.1 1.7520.1 1.7540.1 1.7540.1 1.7540.1
E G| 120403 12.040.3 12.040.3 12.040.2 16.040.3 24.0+0.3 24.0+0.3 24.040.3
H | ¢1.5+0.1/-0 $1.05+0.1 $1.520.1 91.55+0.1 91.55+0.05 02.0540.05 | $2.05+0.05 92.240.1
J 3.540.1 4.240.1 5.540.1 5.440.1 8.440.1 11.540.1 12.240.1 —
L 2.840.1 2.740.1 3.740.1 3.640.1 4.940.1 5.440.1 5.8520.1 —
N 1.00.1 0.95+0.05 1.440.1 1.740.1 2.140.1 5.540.1 2.840.1 6.5+0.1
O | 0.3+0.05 0.240.05 0.340.05 0.25+0.05 0.340.05 0.3+0.05 0.340.05 0.5+0.05
P 93302 0180+0/-3 | 0330420178+2 | $33042/0254+2 | ¢330+2/9254+2 933042 03302 033042
a Q 91001 060+1/~0 | $80+20100+1 $100%1 0801 91001 $100%1 91001
E | R| 01302 $13£0.2 913£0.2 913£0.2 913£0.2 $13+0.5 913+0.5 $13+0.5
E S| 021+0.8 $2140.8 02140.8 02140.8 02140.8 02140.5 02140.5 —
u 2.0£0.5 2.040.5 2.0£0.5 2.040.5 2.04£0.5 2.040.2 2.0£0.5 —
W | 13505 1341 13.541/-0.5 | 13.4+2/-0 16.0+2/-0 25.540.5 24.4+2/-0 | 25.5+1/-0.5
Qty | 5000/3000 3000/1000 5000/1000 | 3000/1000 3000/1000 1000 1000 5000
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Crystal Units

IORDERING FORMAT FOR CRYSTAL UNITS

Please specify the following items when ordering crystal units.

1. Type
2. Nominal Frequency Hz
3. Overtone order
4. Frequency Tolerance x10° MAX. (at 25°C)
5. Frequency Stability vs. Temperature Range (referred to 25°C)
x10° MAX, C~ C
6. Motional Resistance Q MAX.
7. Load Capacitance(Cv.) pF
8. Drive Level mW
9. Shunt Capacitance(Co) pF Max.
10. Others
11. Marking
12. Application

FAV/X
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Clock Crystal Oscillators
Surface Mount Type

\ CMOS / 3.3V / 2.5x2.0mm KC2520
Features
e Ultra-miniature and low profile(2.5x2.0x0.8mm)
* Automatic pick-and-place, Reflow soldering compatible
¢ Direct drive with CMOS and TTL IC
* Supply voltage Voo=1.8 /2.5 / 3.3V available
* Tri-state function
Applications
* Digital electronics
» Audio-visual, Office equipment
e Cellular phone with camera
* Wireless LAN
Specifications
Item Symbol Conditions Min Max. Units
Output Frequency Range Four 1 50 MHz
-30 +30
Frequency Stability(overall) Fsay -50 +50 ppm
-100 +100
Storage Temp. Range Tsta -55 +125 °C
Operating Temp. Range Torr -10 +70 °C
Max. Supply Voltage - -0.5 7.0 Volt
1.71 1.89
Supply Voltage Vop 2.38 2.62 Volt
3.14 3.46
Current Consumption(Maximum Loaded) Iop @50MHz - 8 mA
Standby Current Ist - 20 HA
Duty Ratio SYM @50% Voo 45 55 %
Rise/Fall Time Tr/Tf - 7 nS
Output Voltage-"L" VoL lo.=4mA — 0.4V Volt
Output Voltage-"H" Vor loH=—4mA 90% Vob - Volt
Output Load CL - 15 pF
Input Voltage Range Vin -0.5 Voo+0.5 Volt
Input Voltage-"L" Vi - 30% Vop Volt
Input Voltage-"H" ViH 70% Vop - Volt
Disable Time - - 100 nS
Enable Time - - 3 mS
Start-up Time ST — 3 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
KC2520
1.856
]
i
_________ ::._._._._._,. g
I
T B : E
= —)_ég B4 VDD )
1 _:%"-i' 1.05
e
Note: A capacitor of value 0.01uF between Voo
and GND is recommended.
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CMOS /2.5V/ 3.2x2.5mm

Clock Crystal Oscillators
Surface Mount Type
K25-2C Series

Features

* Miniature ceramic package

* Highly reliable with seam welding
* CMOS output

* Supply voltage Voo=2.5V

* +25ppm available

How to Order

K25-2C 0 - S E 25.0000
® @ 0 ©
DType(3.2x2.5 SMD, 2.5V)

(@Frequency Stability Code(See Table1)
(3Duty Ratio(S: 45% to 55% STD)

Table 1 @Enable/Disable Function(STD)
Stability Topr Not (®Oscillation Frequency(Ex.: 25.0000MHz)
Code | (ppm)  (*C) o Packaging(Tape & Reel 2,000pcs/reel
0 + 50 1010 470 Standard specifications ackaging(Tape eels, pes/reel)
3 i 2(5) - (S"I?Dg :Nith only certain
- * requencies
Ph Free RotS Confoming F | #100 | -40 to +85 |With only certain
G | + 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min Max. Units
Output Frequency Range Four 1 50 MHz
Overall conditions: -25 +25
- initial tolerance, operating temperature range, rated
Frequency Stability Fsey power supply voltage change, load change, aging(1year —30 +30 ppm
@25°C), shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
Standard -10 +70 °C
Operating Temperature Range T
P 9 P 9 orn Extend(option) —40 +85
Max. Supply Voltage - -0.5 7.0
ility: + + +
Supply Voltage Voo Stab!lfty. +50ppm, £30ppm, £100ppm(Ext Temp) 2.38 2.62 Volt
Stability: £25ppm, £50ppm(Ext Temp) 2.43 2.57
Current Consumption(Maximum Loaded) Ioo @50MHz — 6 mA
Standby Current Ist Standby Function — 10 HA
Duty Ratio(Symmetry) SYM @50% Voo 45 55 Y%
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaded)| " - 5 ns
Output Voltage-"L" VoL lo.=4mA — 10% Voo Volt
Output Voltage-"H" Vo loH=—4mA 90% Vop —
Output Load CL CMOS — 15 pF
Input Voltage Range Vin 0 Vop Volt
Input Voltage-"L" Vi — 30% Vop Vot
Input Voltage-"H" ViH 70% Vob -
Output Disable Time — - 150 nS
Output Enable Time — — 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions wnit:mm  Recommended Land Pattern nit: mm
3.240.1
‘ Plating:Ni+Au
Tolerance:+0.2
9
©
O o
¥ Pin Connevtions Enable/Disable Function
X @ |Control Pad1 PadS(Qutput)
H H LDMAX(TYPOBQ) L’f 8315:U1GND -‘H?Fieeca ﬁit:xz Note: A capacitor of value 0.01uF between Voo
@ Voo "L" Level | High Z(No-Osillation) and GND is recommended.
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Clock Crystal Oscillators
Surface Mount Type

CMOS /3.3V/ 3.2x2.5mm K25-3C Series

Features

* Miniature ceramic package
¢ Highly reliable with seam welding

How to Order
K25-3C 0 - S E 25.0000

RoHS Conforming

* CMOS output ® @ ®® ®
* Supply voltage Voo=3.3V DType(3.2x2.5 SMD, 3.3V)
* $25ppm available (@Frequency Stability Code(See Table1)
(3Duty Ratio(S: 45% to 55% STD)
Table 1 (®Enable/Disable Function(STD)
Stability Torr Not (®Oscillation Frequency(Ex.: 25.0000MHz)
Code | (ppm)| (°C) ote .
—— Packaging(Tape & Reel 2,000pcs/reel)
0 + 50 10 10 470 Standard specifications
S +30 | (S-?DJr) With only certain
U + 25 frequencies
F +100 | —40 to +85 |With only certain
G | =50 | (Extend) |frequencies

Specifications
Iltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1 50 MHz
Overall conditions: ) -25 +25
Frequency Stabily Fao | [mtal tolerance, operating temperature range. 1ated [ 80 | a0 | ppm
@25°C), shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) 40 85
Max. Supply Voltage — -0.5 7.0
Stability: £50ppm, +30ppm, £100ppm(Ext Temp) 2.97 3.63 Volt
Supply Voltage Voo Stability: +25ppm, £50ppm(Ext Temp) 3.14 3.46
Current Consumption(Maximum Loaded) lop @50MHz - 8 mA
Standby Current Ist Standby Function — 10 A
Duty Ratio(Symmetry) SYM @50% Vop 45 55 %
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaded) T - 5 nS
Output Voltage-"L" VoL lo.=4mA — 10% Voo Volt
Output Voltage-"H" Von lon=—4mA 90% Voo —
Output Load CL CMOS - 15 pF
Input Voltage Range Vin 0 Vop Volt
Input Voltage-"L" Vi — 30% Voo Volt
Input Voltage-"H" ViH 70% Vop —
Output Disable Time — — 150 nS
Output Enable Time — — 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. - 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions wnt:mm  Recommended Land Pattern uni: mm)
3.240.1
‘ Plating: Ni+Au
Tolerance: +0.2
S
e
O o
S Pin Connections Enable/Disable Function
X (]| Control Pad1 Pad3(Output)
H H 11.0MAX(TYPO.89) SloieBND | [ Reen Active Note: A capacitor of value 0.01uF between Voo
@[Voo "L" Level [High Z(No-Oscillation) and GND is recommended.
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Clock Crystal Oscillators
Surface Mount Type

CMOS / 1.8V / 5.0x3.2mm

A

K30-1C Series

Features

* Miniature ceramic package

* Highly reliable with seam welding
* CMOS output

* Supply voltage Vop=1.8V

* +25ppm, £20ppm available

How to Order
K30-1C 0-S E 25.0000
© @ 060®
DType(5x3.2 SMD, 1.8V)
(@Frequency Stability Code(See Table1)

®

Table 1 ®3Duty Ratio(S: 45% to 55% STD)
Stability Torm Note @Enaple/.DlsabIe Functlon(S.TD)
Code | (ppm) (°C) (®0Oscillation Frequency(Ex.: 25.0000MHz)
0 + 50 Standard specifications Packaging(Tape & Reel 1,000pcs/reel)
3 i 22 _1?St-|(-)|$70 With only certain
RoH Conforming W | z20 frequencies
F | £100 | —40 to +85 |With only certain
G | + 50 | (Extend) |frequencies
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 39.99 MHz
Overall conditions: —20 +20
P | e e e e e By 21— | pom
shock and vibration _50 450
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) 40 185
Max. Supply Voltage — -0.5 3.6
Supply Voltage Voo Stab?l?ty: +50ppm, £30ppm, +100ppm(Ext Temp) 1.75 1.85 Volt
Stability: ¥20ppm, +25ppm, + 50ppm(Ext Temp) 1.71 1.89
Current Consumption | 1.8<Four<25MHz - 3 mA
(Maximum Loaded) oo 25<Four<39.99MHz - 4
Standby Current Ist Standby Function - 10 A
Duty Ratio(Symmetry) SYM @50% Voo 45 55 %
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaded)| 11 - 9 nS
Output Voltage-"L" Vo lo.=2.8mA - 10% Voo Volt
Output Voltage-"H" Von loH=—2.8mA 90% Vop —
Output Load CL CMOS - 15 pF
Input Voltage Range Vin 0 Vob Volt
Input Voltage-"L" Vi - 30% Vob Volt
Input Voltage-"H" ViH 70% Vop —
Output Disable Time - — 150 nS
Output Enable Time - - 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. - 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

(Unit : mm)

Recommended Land Pattern uni: mm

5.0

’4—»

8

=5

32
2.9

7)
7,

® @

@ ©

1.2

Plating: Ni+Au
Tolerance: £0.2

Y

0.7

NinZEm7ZABE

L—"

2.5

Pin Connections Enable/Disable Function

)| Control Pin1 Pin3(Output)
|@|Case GND Open Active
| ®|Output "H" Level Active
@|Voo "L" Level | High Z(No-Oscillation

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.
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CMOS / 2.5V /5.0x3.2mm

Clock Crystal Oscillators
Surface Mount Type
K30-2C Series

Features

* CMOS output

* Supply voltage Vop=2.5V
* +25ppm, £20ppm available

* Miniature ceramic package
* Highly reliable with seam welding

How to Order

K30-2C 0-S E 25.0000
© 200® 6

MType(5x3.2 SMD, 2.5V)
(@Frequency Stability Code(See Table1)

Table 1 (3)Duty Ratio(S: 45% to 55% STD)
Stability Torn Note %Ena.ble/.Dlsable Functlon(S.TD)
Code | (ppm) (°C) Oscillation Frequency(Ex.: 25.0000MHz)
0 + 50 Standard specifications Packaging(Tape & Reel 1,000pcs/reel)
3 i zg _1(OSE|(—)|$7O With only certain
W[+ 20 frequencies
F | £100 | —40 to +85 |With only certain
G |+ 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 67 MHz
Overall conditions: —20 +20
Foor |l oleance, opeaing tarperaue range, e pover |20 L1 | pom
shock and vibration 50 450
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) 20 185
Max. Supply Voltage — -0.5 7.0
Supply Voltage Voo Stabil?ty: +50ppm, +30ppm, £100ppm(Ext Temp) 2.38 2.62 Volt
Stability: £20ppm, £25ppm, = 50ppm(Ext Temp) 2.43 2.57
. 1.8<Four<20MHz - 5
Current Consumption
. loo 20<Four<40MHz — 10 mA
(Maximum Loaded)
40<Fout<67MHz - 15
Standby Current Ist Standby Function — 10 UA
Duty Ratio(Symmetry) SYM @50% Voo 45 55 %
Rise/Fall Time 1.8<Four<40MHz — 7
(10% Voo to 90% Voo Maximum Loaded) T 40<Fout<67MHz - 4 nS
Output Voltage-"L" Vo lo.=4mA(8mA:40MHz<Fout) - 10% Vop Volt
Output Voltage-"H" Von loH=—4mA(-8mA:40MHz<Fout) 90% Vop -
Output Load CL CMOS — 15 pF
Input Voltage Range Vin 0 Vob Volt
Input Voltage-"L" Vi - 30% Vob Volt
Input Voltage-"H" ViH 70% Vop -
Output Disable Time - — 150 nS
Output Enable Time — - 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. - 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.

All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

Recommended Land Pattern uni:mm

(Unit : mm)
5.0 0. 1.2
- f*’\ — 25
7 -
- ' 77,
Plating: Ni+Au . // 7N
® ® V7
90X Tolerance: +0.2 2 /j%
. E @ O Q3 - .
~ 25 | . . . .
= [ Pin Connections Enable/Disable Function 1.6
e, (| Control Pin1 Pin3(Output)
T 7 7 e [@|Case GND Open Active .
1A 2 I - G)|[Output "H" Level Active Note: A capacitor of value 0.01uF between Voo
@] Voo "L" Level [High Z(No-Oscillation and GND is recommended.

FAV/X
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CMOS / 3.3V /5.0x3.2mm

Clock Crystal Oscillators
Surface Mount Type
K30-3C Series

Features

* Miniature ceramic package

¢ Highly reliable with seam welding
* CMOS output

* Supply voltage Vopo=3.3V

* +25ppm, £20ppm available

How to Order

K30-3C 0-S E 25.0000
o @ 6

(MDType(5x3.2 SMD, 3.3V)
(@Frequency Stability Code(See Table1)

Table 1 (3)Duty Ratio(S: 45% to 55% STD)
Stability Torn Note @Ena.ble/.DisabIe Function(S.TD)
Code [(ppm)|  (°C) (®Oscillation Frequency(Ex.: 25.0000MHz)
0 + 50 Standard specifications Packaging(Tape & Reel 1,000pcs/reel)
S_|£30 100470 With only certain
U |+25 (STD) ’
W |20 frequencies
F +100 | —40 to +85 |With only certain
G |+ 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 160 MHz
Overall conditions: —20 +20
e initial tolerance, operating temperature range, rated power -25 +25
Frequency Stability Feev supply voltage chgnge, Igad cﬁange, agingg(1year @§5°C), ~30 430 ppm
shock and vibration _50 +50
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) 20 o5
Max. Supply Voltage - -0.5 7.0
Supply Voltage Voo Stability: £50ppm, £30ppm, £100ppm(Ext Temp) 2.97 3.63 Volt
Stability: ¥20ppm, +25ppm, £ 50ppm(Ext Temp) 3.14 3.46
1.8<Fout< 20MHz — 10
20<Fout< 40MHz — 15
) 40<Fout< 60MHz — 30
?I\;I‘ar;?;tu%°'|:§‘a‘g1e'ﬁ;°" oo 60<Four< 80MHz - 35 mA
80<Four<100MHZz — 40
100<Fout<135MHz — 50
135<Foutr<160MHz — 60
Standby Current IsT Standby Function — 10 uA
Duty Ratio(Symmetry) SYM @50% Voo 45 55 %
8<Four< 26MHz — 10
Rise/Fall Time TS 26<Fout< 45MHz — 8 .
(10% Voo to 90% Voo Maximum Loaded) 45<Four<100MHz — 5
100<Four<160MHz — 2.5
Output Voltage-"L" VoL lo.=8mA — 10% Vop Volt
Output Voltage-"H" Von loH=—8mA 90% Vop -
Output Load CL CMOS — 15 pF
Input Voltage Range Vin 0 Voo Volt
Input Voltage-"L" Vi — 30% Voo Volt
Input Voltage-"H" ViH 70% Voo —
Output Disable Time — — 150 nS
Output Enable Time — — 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

Recommended Land Pattern ni: mm

(Unit : mm)
5.0 0.8 ‘ ‘ 1.2
2, 7227
> ® @ Plating: Ni+Au
o 4
‘ o o @ @ Tolerance: 0.2
5 e
! Pin Connections Enable/Disable Function
7—ﬂ5 % % [S] (D] Control Pini Pin3(Output)
- |@|Case GND Open Active )

@[ Output "H" Level Active Note: A capacitor of value 0.01pF between Voo
@] Voo “L" Level | High Z(No-Oscillation and GND is recommended.

FAV/X



) KYOCERA Clock Crystal Oscillators

Surface Mount Type

5 CMOS / 3.3V /5.0x3.2mm K30-3C Series Heavy Load Type

Features How to Order

* Miniature ceramic package

* Highly reliable with seam welding m 9 B § E w i

* CMOS output @® OROIO) ® ®

* Supply voltage Vop=3.3V

* Heavy Load CL=50pF available DType(5x3.2 SMD, 3.3V)

(@Frequency Stability Code(See Table1)

Table 1 (3Duty Ratio(S: 45% to 55% STD)

Stability Torn (®Enable/Disable Function(STD)
Code [(ppm)| () Note ®Oscillation Frequency(Ex.: 25.0000MHz)

0 + 50 | —10 to +70|Standard specifications ©Suffix(CL=50pF max.)
S |£30 (STD) | With only certain frequencies Packaging(Tape & Reel 1,000pcs/reel)

RoHS Contoeming

Specifications
Iltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 14 30 MHz
Overall conditions: -30 +30
Frequency Stability Fsey initial tolerance, operating temperature range, rated power supply ppm
voltage change, load change, aging(1year @25°C), shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125 oC
Operating Temperature Range Torr -10 +70
Max. Supply Voltage - -0.5 7.0 Volt
Supply Voltage Vop Stability: £50ppm, £30ppm 2.97 3.63
Current Consumption oo CL=15pF - 10 A
(Maximum Loaded) CL=50pF — 15
Standby Current Ist Standby Function - 10 uA
CL=15pF 45 55
Di Rati YM % Vi %
uty Ratio(Symmetry) S @50% Voo CL=50pF 20 60 %
Rise/Fall Time CL=15pF - 5
(10% Voo to 90% Voo) T G os0pF - 5 nS
Output Voltage-"L" VoL lo.=8mA — 10% Voo Volt
Output Voltage-"H" VoH loH=—8mA 90% Voo —
Output Load CL CMOS - 50 pF
Input Voltage Range Vin 0 Vop Volt
Input Voltage-"L" Vi — 30% Voo Volt
Input Voltage-"H" ViH 70% Vop -
Output Disable Time - — 150 nS
Output Enable Time - - 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions unt:mm  Recommended Land Pattern wnit: mm)
‘ 5.0 ’&B" W2 25
o a ® « Plating: Ni+Au V20 | V224
o« » @ Tolerance: 0.2 N . . .
$ | |
~ 25
° ! ' Pin Connections Enable/Disable Function Li—]
*‘Wﬂg ’// Control Pin1 Pin3(Output)
|@]Case GND _Open Active Note: A capacitor of value 0.01uF between Voo
3] Output H" Level Active .
@][Voo "L" Level | High Z(No-Oscillation) and GND is recommended.

FAV/X



) KYOCERA Clock Crystal Oscillators

Surface Mount Type

5 CMOS / 5.0V /5.0x3.2mm K30-HC Series
Features How to Order
* Miniature ceramic package
« Highly reliable with seam welding K30-HC 0-C S E 25.0000
« CMOS output ® @306 ®
* Supply voltage Voo=5.0V
 +25ppm available DType(5x3.2 SMD, 5.0V)
(@Frequency Stability Code(See Table1)
Table 1 (3)CMOS Output
Stability e @Duty Ratio(S: 45% to 55% STD)
Code [(ppm)| (°C) Note (®Enable/Disable Function(STD)
0 + 50 Standard specifications (®0Oscillation Frequency(Ex.: 25.0000MHz)
-1 7
S + 30 (OStTO|3+) 0 With only certain Packaging(Tape & Reel 1,000pcs/reel)
- u + 25 frequencies
RotS Corforning F £100 | —40 to +85 |With only certain
G | + 50 | (Extend) |frequencies

Specifications

ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 50 MHz
Overall conditions: ) -25 +25
Frequency Stabily P | e e aensyea e |30 | w30 | pom
shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) ~40 85
Max. Supply Voltage — -0.5 7.0
Supply Voltage Voo Stab?l?ty: +50ppm, £30ppm, +100ppm(Ext Temp) 4.5 5.5 Volt
Stability: ¥25ppm, £50ppm(Ext Temp) 4.75 5.25
X 1.8<Four<20MHz - 25
Sl (S T lbo | 20<Four<40MHz - 35 mA
(Maximum Loaded)
40<Four<50MHz — 50
Disable Current Ie @50.0000MHz — 30 mA
Duty Ratio(Symmetry) SYM @50% Vop 45 55 %o
Rise/Fall Time To/TE 8<Four<26MHz — 10 ns
(10% Voo to 90% Voo Maximum Loaded) 26<Four<50MHz - 8
Output Voltage-"L" Vou lo,=16mA — 10% Vop Volt
Output Voltage-"H" VoH loH=—16mA 90% Vbp —
Output Load CL — 50 pF
Input Voltage Range Vin 0 Vop Volt
Input Voltage-"L" Vi — 0.8 Volt
Input Voltage-"H" ViH 2.2 -
Output Disable Time — — 100 nS
Output Enable Time — — 100 nS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnt:mm  Recommended Land Pattern ynit: mm)
. 0.8 1.2
— N i A . 25?
1T, 723 e, N
e« @ O o ) ) )
V 7 7 7
o 7/ Do)
g ‘ 25 ‘ f’in Connections Enable/Disable Function L&J
= ! (|Control Pin1 Pin3(Output)
Bl % % j,‘? ” gifsu?ND “H(?pLZCeI 23::: Note: A capacitor of value 0.01uF between Voo
Voo ‘L" Level High Z and GND is recommended.

FAV/X
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Clock Crystal Oscillators

Surface Mount Type

\ CMOS / 3.3V / 5.0x3.2mm FXO-61F2
Features
* Compact and low profile(5x3.2x1.2mm).
 Surface mount type suitable for auto pick-and-place.
* Reflow soldering compatible.
* CMOS, TTL IC direct drive is possible.
 With tri-state function
* Supply voltage Voo=3.3 / 5.0V available
Applications
* Digital electronics
¢ Audio visual
* Factory automation
* Amusement
Specifications
Item Symbol Specifications Units
FXO-61F2 FXO-61FL2
Output Frequency Range Four 1.8 ~ 50 MHz
+30 (~40MHz)
Frequency Stability(overall) Fsay +50 (~40MHz) ppm
+100
Storage Temp. Range Tsta —40 ~ +85 °C
Operating Temp. Range Torr -10 ~ +70 °C
Max, Supply Voltage — 7.0 Max 7.0 Max Volt
Supply Voltage Vop 5+0.5 3.340.3 Volt
i 18 Max (1.8 ~ 39.9MHz
?ﬁ';;?;tu%ongg?e%;m loo 25 Max 25 Ma)f (40 ~ 50MHz) : mA
Standby/Disable Current Ist/loe 10 Max mA
Duty Ratio SYM 40 ~ 60 @50% Vop %
Rise/Fall Time Tr/Tf 10 Max nS
Output Voltage-"L" Vo 10% Voo Max Volt
Output Voltage-"H" Vo 90% Voo Min Volt
Output Load CL 15 (Max) 20 (Max) pF
Input Voltage Range Vin 0 to Voo 0 to Voo Volt
Input Voltage-"L" Vi 0.8 Max 0.3 Max Volt
Input Voltage-"H" ViH 2.2 Min 2.2 Min Volt
Disable Time - 150 Max nS
Enable Time — 5 Max mS
Start-up Time ST 10 Max mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)

FXO-61F2

0.75
1.2MAX.

3.2+0.1

1.6

1.5

CONNECTION

1:INH

2:GND

3:0UTPUT

4NV

INH:Hi:Fout
Low:Output-Stop

(High 2)

///‘V

25

%

2.54

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.

FAV/X



0 KYOCERG

\ CMOS / 3.3V /5.0x3.2mm

Clock Crystal Oscillators
Surface Mount Type
FXO-64F2

* Digital C

Specifications

Features
¢ A built-in high-precision C-MOS IC suitable for a wide range of temperature.

* |deal for base stations and DSC,DVC,Car navigation for PHS systems etc.
* Lower noise and lower current for reduced power consumption.
¢ Supply voltage Voo=3.3 / 5.0V available

Applications

¢ PHS base stations
* DSC(Digital Still Camera)

amcorder

» Car navigation

Item Symbol Specifications Units
FX0-64F2 FX0-64FL2
Output Frequency Range Four 1.8 ~40 MHz
+30
Frequency Stability(overall) Fsay +50 ppm
+100
Storage Temp. Range Tste —40 ~ +85 °C
Operating Temp. Range Torr -30 ~ +85 °C
Max. Supply Voltage — 7 Max Volt
Supply Voltage Vop 5+5% 3.3+5% Volt
Current Consumption(Maximum Loaded) lop 12 Max 10 Max mA
Standby/Disable Current Ist/lpe 8 Max mA
Duty Ratio SYM 40 ~ 60 @50% Voo %
Rise/Fall Time Tr/Tf 12 Max \ 16 Max nS
Output Voltage-"L" Vou 10% Vop Max Volt
Output Voltage-"H" Von 90% Vob Max Volt
Output Load CL 15 (Max) pF
Input Voltage Range Vin 0 to Vop 0 to Voo Volt
Input Voltage-"L" Vi 0.8 Max 0.3 Max Volt
Input Voltage-"H" \ 2.2 Min 2.2 Min Volt
Disable Time — 150 Max nS
Enable Time - 5 Max mS
Start-up Time ST 10 Max mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FX0-64F2

#4

#3

#1

5.0+0.15

#2

4.5

0.75

1.2MAX.

|
[H  H

2.54+0.1

3.240.1

CONNECTION

1:INH*

2:GND

3:0UTPUT

4:Vpp

*INH:Hi:Fout
GND:Output-Stop

1.6

T 7 7

25

2%

2.54

Note: A capacitor of value 0.01pF between Voo
and GND is recommended.

FAV/X
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Clock Crystal Oscillators
Surface Mount Type

\ CMOS / 2.8V / 5.0x3.2mm MFO-208F
Features
* “H’type leadless ceramic package.(Reflow soldering compatible.)
» With tri-state function.(High Z)
¢ +15ppm / -40 to +85°C available
Applications
* High stability clock oscillation for wireless LAN.
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.5 55 MHz
Frequency Stability(overall) Fsay -15 +15 ppm
Storage Temp. Range Tste -55 +125 °C
Operating Temp. Range Torr —40 +85 °C
Max. Supply Voltage — -0.6 6 Volt
Supply Voltage Vop 2.7 5.5 Volt
Current Consumption oo 1.5~25MHz - 7 mA
(Maximum Loaded) 25-~55MHz — 10
Standby Current Ist — 50 A
Duty Ratio SYM @50% Vop 45 55 Y%
Rise/Fall Time Tr/Tf — 6 nS
Output Voltage-"L" Vo - 10%Voo Volt
Output Voltage-"H" Von 90% Vob — Volt
Output Load CL — 15 pF
Input Voltage Range Vin 0 Vop Volt
Input Voltage-"L" Vi 70%Vob — Volt
Input Voltage-"H" ViH — 30% VoD Volt
Start-up Time sT | 13-25MHz = 15 ms
25~55MHz - 1
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
Al electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)

MFO-208F
A44.00
L] kss o
e

5.0+0.1

3.2+0.1

(M HH A

1.35%0.1

CONNECTION
1:INH
2:GND
3:FOUT
4:Vec
TNH:Hi or Open
(Low=Output-stop)

0
0

o

4.05

77
/

and GND is recommended.

Note: A capacitor of value 0.01uF between Voo

FAV/X
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Clock Crystal Oscillators
Surface Mount Type
K53-1C Series

CMOS / 1.8V / 7.0x5.0mm

Features

* Miniature ceramic package

* Highly reliable with seam welding
* CMOS output

* Supply voltage Vop=1.8V

e +25ppm, +20ppm available

How to Order

K53-1C 0 - S E 25.0000
®© ® 0 6
DType(7x5 SMD, 1.8V)

(@Frequency Stability Code(See Table1)
(3)Duty Ratio(S: 45% to 55% STD)

Table 1 (®Enable/Disable Function(STD)
Stability Topr Not (®Oscillation Frequency(Ex.: 25.0000MHz)
Code | (ppm) (*C) o Packaging(Tape & Reel 1Kpcs/reel
0 + 50 Standard specifications ackaging(Tape ee pos/reel)
an —
3 ; 22 1(OSI-|(-)D+)7O With only certain
Ph Free ot Confoming W | =20 frequencies
F +100 | —40 to +85 |With only certain
G + 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 39.99 MHz
Overall conditions: —20 +20
- E initial tolerance, operating temperature range, rated -25 +25
Frequency Stability sBy power supply voltage change, load change, aging(1year _30 +30 ppm
@25°C), shock and vibration
-50 +50
Storage Temperature Range Tsta -55 +125
Standard -10 +70 °C
Operating Temperature Range T
3 8 . = orR Extend(option) —40 +85
Max. Supply Voltage — -0.5 3.6
ility: + + +
Supply Voltage Voo Stab!I!ty. +50ppm, £30ppm, £100ppm(Ext Temp) 1.75 1.85 Volt
Stability: +20ppm, +25ppm, + 50ppm(Ext Temp) 1.71 1.89
Current Consumption | 1.8<Four<25MHz - 3 A
(Maximum Loaded) oo 25<Four<39.99MHz — 4 m
Standby Current Ist Standby Function — 10 LA
Duty Ratio(Symmetry) SYM @50% Vob 45 55 %
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaded) | 7' 9 ns
Output Voltage-"L" VoL lo.=2.8mA — 10% Voo Volt
Output Voltage-"H" Von lon=—2.8mA 90% Vop —
Output Load CL CMOS — 15 pF
Input Voltage Range ViN 0 Vop Volt
Input Voltage-"L" Vi — 30% Vop Volt
Input Voltage-"H" ViH 70% Vob -
Output Disable Time — — 150 nS
Output Enable Time — — 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
Al electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

Recommended Land Pattern unit: mm

(Unit : mm)
‘ 7.0 S
Plating: Ni+Au
Tolerance: +0.2
S 'y Pin Connections Enable/Disable Function
° D[ Control Pad1 Pad3(Output)
Y ] : 2 )
(S lome BND | | Dpen Active Note: A capacitor of value 0.01uF between Voo
@[voo "L" Level | High Z(No-Osillation) and GND is recommended.

FAV/X
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Clock Crystal Oscillators
Surface Mount Type
K53-2C Series

CMOS / 2.5V /7.0x5.0mm

Features

* Miniature ceramic package

¢ Highly reliable with seam welding
* CMOS output

* Supply voltage Voo=2.5V

* +25ppm, £20ppm available

How to Order

K53-2C 0 - S E 25.0000
® ® ®® 6
MType(7x5 SMD, 2.5V)

(@Frequency Stability Code(See Table1)
(®Duty Ratio(S: 45% to 55% STD)

Table 1 (®Enable/Disable Function(STD)
Stability Topr (®0Oscillation Frequency(Ex.: 25.0000MHz)
Code | (ppm)| (°C) Note .
0 + 50 Standard specifications Packaging(Tape & Reel 1Kpcs/reel)
3 i 2(5) _1(08t-|(-)5)70 With only certain
W | %20 frequencies
F +100 | —40 to +85 |With only certain
G + 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 67 MHz
Overall conditions: —20 +20
- initial tolerance, operating temperature range, rated -25 +25
Frequency Stability Fsay power supply voltage change, load change, aging(1year 30 130 ppm
@25°C), shock and vibration
-50 +50
Storage Temperature Range Tste -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) 20 485
Max. Supply Voltage - -0.5 7.0
Supply Voltage Voo Stab?l?ty: +50ppm, £30ppm, +100ppm(Ext Temp) 2.38 2.62 Volt
Stability: +20ppm, +25ppm, + 50ppm(Ext Temp) 2.43 2.57
. 1.8<Four<20MHz — 5
Curn.ent LT Iop 20<Four<40MHz - 10 mA
(Maximum Loaded)
40<Fout<67MHz - 15
Standby Current Ist Standby Function - 10 LA
Duty Ratio(Symmetry) SYM @50% Voo 45 55 %
Rise/Fall Time 1.8<Four<40MHz - 7
(10% Voo t0 90% Voo Maximum Loaded) | "' [ 40<Four<67MHz - 4 ns
Output Voltage-"L" Vou lo.=4mA(8mA:40MHz<Four) - 10% Vob Volt
Output Voltage-"H" Vo lon=—4mA(-8mA:40MHz<Four) 90% Vop —
Output Load CL CMOS - 15 pF
Input Voltage Range Vin 0 Vop Volt
Input Voltage-"L" Vi - 30% Vob Volt
Input Voltage-"H" Vin 70% Vop -
Output Disable Time — - 150 nS
Output Enable Time — - 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

Recommended Land Pattern uit: mm

(Unit : mm)
7.0 S
| ]
Plating: Ni+Au
3 Tolerance: 0.2
ﬂi N Pin Connections Enable/Disable Function
° © ([ Control Pad1 Pad3(Output)
1 - |@|Case GND Open Active . X

3 [Output " Loval Active Note: A capamtqr of value 0.01uF between Voo
@[Veo "L" Level | High Z(No-Osillation) and GND is recommended.

FAV/X




0 KYOCERG

Clock Crystal Oscillators
Surface Mount Type

CMOS / 3.3V /7.0x5.0mm

K53-3C Series

Features

* Miniature ceramic package

* Highly reliable with seam welding
* CMOS output

* Supply voltage Vop=3.3V

* +25ppm, £20ppm available

How to Order

K53-3C 0 - S E 25.0000
®© ® ®® 6
(DType(7x5 SMD, 3.3V)

(@Frequency Stability Code(See Table1)
(3®Duty Ratio(S: 45% to 55% STD)

Table 1 @Enable/Disable Function(STD)
Stability TorR (®0Oscillation Frequency(Ex.: 25.0000MHz)
Code |(ppm)| (*C) ot Packaging(Tape & Reel 1 /reel
0 + 50 Standard specifications ackaging(Tape eel 1,000pcs/reel)
3 J;r 2(5) 71?St-|(-)D+)7O With only certain
w + 20 frequencies
F +100 | —40 to +85 |With only certain
G |+ 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 160 MHz
Overall conditions: —20 +20
- initial tolerance, operating temperature range, rated power -25 +25
Frequency Stability Fsay supply voltage pchangge, IoF;d change? aging(r; year —30 430 ppm
@25°C), shock and vibration 50 +50
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Torr Extend(option) 10 "85
Max. Supply Voltage — -0.5 7.0
Stability: £50ppm, +30ppm, +100ppm(Ext Temp) 2.97 3.63 Volt
Supply Voltage Voo Stability: +20ppm, +25ppm, + 50ppm(Ext Temp) 3.14 3.46
1.8<Four< 20MHz - 10
20<Fout< 40MHz - 15
X 40<Fout< 60MHz - 30
?N‘I‘a’;?;‘u?g‘;g‘e‘:};°" loo 60<Four<_80MHz - 35 mA
80<Four<100MHz — 40
100<Fout<135MHz - 50
135<Fout<160MHz - 60
Standby Current IsT Standby Function - 10 uA
Duty Ratio(Symmetry) SYM @50% VDD 45 55 %
8<Four< 26MHz - 10
Rise/Fall Time ToTi 26<Fout< 45MHz — 8 nS
(10% Voo to 90% Voo Maximum Loaded) 45<Four<100MHz - 5
100<Fout<160MHz - 25
Output Voltage-"L" VoL lo.=8mA - 10% Voo Volt
Output Voltage-"H" Vou lon=—8mA 90% Voo -
Output Load CL CMOS - 15 pF
Input Voltage Range Vin 0 Voo Volt
Input Voltage-"L" Vi - 30% Vob Volt
Input Voltage-"H" ViH 70% Voo -
Output Disable Time — - 150 nS
Output Enable Time — - 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. - 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

Recommended Land Pattern uni:mm

(Unit : mm)
7.0 S
Plating: Ni+Au
Tolerance: 0.2
© Pin Connections Enable/Disable Function
S ﬁm ®[Control Pad1 Pad3(Output) )
°y > |@|Case GND Open Active Note: A capacitor of value 0.01uF between Voo
| ®|Output "H" Level Active H
@] Voo "L" Level | High Z(No-Oscillation and GND is recommended.

FAV/X
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CMOS / 5.0V / 7.0x5.0mm

Clock Crystal Oscillators
Surface Mount Type
K53-HC Series

Features
* Miniature ceramic pack:

* CMOS output
* Supply voltage VDD=5.
* +£25ppm available

age

¢ Highly reliable with seam welding

oV

How to Order
K53-HC 0 - C S E 25.0000

0O @ 6 ®
(DType(7x5 SMD, 5.0V)

(@Frequency Stability Code(See Table1)
(3CMOS Output

Table 1 @Duty Ratio(S: 45% to 55% STD)
Stability Torr Note (5Enable/Disable Function(STD)
Code | (ppm) (°C) (®Oscillation Frequency(Ex.: 25.0000MHz)
0 = 50 10 t0 470 Sta'ndard Specmcat'or?s Packaging(Tape & Reel 1,000pcs/reel)
3 i Zg (STD) }Nnh only certain
. + requencies
F__ | #100 | —40to+85 |With only certain
G +50 | (Extend) |frequencies
Specifications
Iltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.8 50 MHz
Ov_e(a_ll conditions: ) -25 +25
Frequency Stabity P | e e e oy wEotey [ 30 | w30 | ppm
shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range Toprr Extend(option) 20 185
Max. Supply Voltage — -0.5 7.0
Supply Voltage Voo Stability: +50ppm, +30ppm, +100ppm(Ext Temp) 4.5 5.5 Volt
Stability: +25ppm, £50ppm(Ext Temp) 4.75 5.25
. 1.8<Four<20MHz - 25
Current Consumption lo | 20<Four<40MHz — 35 mA
(Maximum Loaded)
40<Four<560MHz — 50
Disable Current Ioe @50.0000MHz - 30 mA
Duty Ratio(Symmetry) SYM @50% Voo 45 55 %
Rise/Fall Time To/Tt 8<Four<26MHz - 10 ns
(10% Voo to 90% Voo Maximum Loaded) 26<Four<60MHz — 8
Output Voltage-"L" Vou lo,=16mA - 10% Voo Volt
Output Voltage-"H" Von lo=—16mA 90% Vop —
Output Load CL 50 pF
Input Voltage Range Vin 0 Voo Volt
Input Voltage-"L" Vi — 0.8 Vot
Input Voltage-"H" ViH 2.2 —
Output Disable Time - - 100 nS
Output Enable Time — — 100 nS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

wnt:mm Recommended Land Pattern wnit: mm)
7.0 S
Plating:Ni+Au
Tolernce:+0.2
o Pin Connections Enable/Disable Function
E w— D[Control Pad1 Pad3(Output)
—HFE E Q ) gﬂfngD ..H‘?‘E‘:")el ﬁgm Note: A capacitor of value 0.01uF between Voo
@][Voo "L"Level High Z and GND is recommended.
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Clock Crystal Oscillators
Surface Mount Type

\ CMOS / 3.3V / 7.5x5.0mm FXO-31F
Features
» Surface mount type suitable for auto pick-and-place.
* Reflow soldering compatible.
* CMOS, TTL IC direct drive is possible.
e With tri-state function
* Broad frequency range from 1.8MHz to 50MHz.
e Supply voltage Vop=3.3 / 5.0V available
24.576 Applications
.KSS QE 1 * Digital electronics
—— * Amusement
* Audio visual
* Factory automation
Specifications
Specifications
Item Symbol FXO-31FH : | FXO-31FL Units
Output Frequency Range Four 1.8 ~50 MHz
+30
Frequency Stability(overall) Fsay +50 ppm
+100
Storage Temp. Range Tsta —40 ~ +85 °C
Operating Temp. Range Torr -10~+70 °C
Max. Supply Voltage - 7.0 Max 7.0 Max Volt
Supply Voltage Voo 5+0.5 3.3+£0.3 Volt
Current Consumption 25 Max (1.8 - 15MHz) 18 Max (1.8 ~ 39.9MHz)
(Maximum Loaded) loo/Ipe 30 Max (15.1 ~ 32MHz) mA
45 Max (32.1 ~ 50MHz) 25 Max (40 ~ 50MHz)
Standby/Disable Current Ist/loe 10 Max mA
Duty Ratio SYM 40 ~ 60 @50% Vob %
Rise/Fall Time Tr/Tf 10 Max nS
Output Voltage-"L" Vo 10% Voo Max Volt
Output Voltage-"H" Von 90% Voo Min Volt
Output Load CL 50(Max) 20(Max) pF
Input Voltage Range ViN 0 to Voo 0 to Voo Volt
Input Voltage-"L" Vi 0.8 Max 0.3 Max Volt
Input Voltage-"H" ViH 2.2 Min 2.2 Min Volt
Disable Time - 150 Max nS
Enable Time — 5 Max mS
Start-up Time ST 10 Max mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FXO-31F o #3 —
40.000 [T S 8
@ KSS 4G TT] a ‘ ‘
#1 #2 — // 2
7.0:0.2 o «
—
{ 4 B
af CONNECTION
5.08+0.2 i
R o /
1 3:0UTPUT
© 4Voo 5.08
N INH:Hi:Fout
— Low:Output-Stop
(High 2) .
wll Ml T e i

FAV/X
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Clock Crystal Oscillators
Surface Mount Type

\ CMOS / 3.3V / 7.0x5.0mm FXO-37F
Features
» Surface mount type suitable for auto pick-and-place.
* Reflow compatible.
* CMOS, TTL IC direct drive is possible.
 With tri-state function.
* Broad frequency range from 50MHz to 125MHz. (PLL circuit is built in).
¢ Supply voltage Vop=3.3 / 5.0V available
{l P80.000 Applications
e KSS ZA * Digital electronics
* Audio visual
e Factory automation
* Amusement
Specifications
Item Symbol Conditions Min Max Units
Output Frequency Range Four 80 125 MHz
- -50 +50
Frequency Stability(overall) Fsay 100 100 ppm
Storage Temp. Range Tste —20 +80 °C
Operating Temp. Range Torr 0 +70 °C
Max. Supply Voltage — — 6 Volt
Supply Voltage Voo 3.3V Type 3.135 3.465 Volt
5.5V Type 4.75 5.25
Current Consumption(Maximum Loaded) Iop — 70 mA
Standby Current Ist - 60 uA
Duty Ratio SYM @50% Vop 40 60 %
Output Voltage-"L" Tr/Tf — 7 nS
Output Voltage-"H" VoL — 10% Vob Volt
Output Load VoH @3.3v 28 - Volt
@5.0V 4 —
Output Load CL — 15 pF
Input Voltage Range VN Vss Vop Volt
Input Voltage-"L" Vi - 30% VoD Volt
Input Voltage-"H" Vin 70%Vop — —
Disable Time - - 1 mS
Enable Time — — 3 mS
Start-up Time ST — 10 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FXO-37F E e
g 7 /
‘ 5.08+0.2 ‘ ; i%“ECT'ON —7/ /4/
—1 2:GND
A 3:0UTPUT
© 4VpD 5.08
N INH:Hi:Fout
— Low:Output-Stop
(High 2) Note: A capacitor of value 0.01uF between Voo
LL¢ ol ],06 and GND is recommended.
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\ CMOS / 3.3V /7.0x5.0mm

Clock Crystal Oscillators

Surface Mount Type
FXO-34F

f”sé.uzac TJ
oKSS 2K

Rok§ Conforming

Features

* This crystal oscillator has a built-in high-precision C-MOS IC suitable for a wide range of

temperature.

* Lower noise and lower current for reduced power consumption.

* Supply voltage Voo=3.3 / 5.0V available

Applications

* PHS base stations

* DSC(Digital Still Camera)
* Digital video Camcorder
» Car navigation

Specifications
Specifications :
ltem Symbol FXO-34F [ FXO-34FL Units
Output Frequency Range Four 1.8 ~40 MHz
+30
Frequency Stability(overall) Fsay +50 ppm
+100
Storage Temp. Range Tsta —40 ~ +85 °C
Operating Temp. Range Torr -30 ~ +85 °C
Max. Supply Voltage - 7 Max Volt
Supply Voltage Vob 5+ 5% 3.3+ 5% Volt
Current Consumption(Maximum Loaded) lop 12 Max 10 Max mA
Standby/Disable Current Ist/loe 8 Max mA
Duty Ratio SYM 40 ~ 60 @50% Voo %
Rise/Fall Time Tr/ Tt 12 Max [ 16 Max nS
Output Voltage-"L" Vou 10% Voo Max Volt
Output Voltage-"H" Von 90% Voo Max Volt
Output Load CL 15 (Max) pF
Input Voltage Range Vin 0 to Voo 0 to Voo Volt
Input Voltage-"L" Vi 0.8 Max 0.3 Max Volt
Input Voltage-"H" ViH 2.2 Min 2.2 Min Volt
Disable Time - 150 Max nS
Enable Time - 5 Max mS
Start-up Time ST 10 Max mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnt:mm  Recommended Land Pattern (Unit : mm)
FXO-34F =
i 1.8
g [——»
g N
7.040.2 o % // «
‘ 6.240.2 5
2 CONNECTION
‘ 5.08+0.2 ‘ o 1-iNFi
S A 2:GND
— | 3:0UTPUT
© 4V 5.08
i, INH:Hi:Fout
Low:Output-Stop
L (L Level) Note: A capacitor of value 0.01uF between Voo
4] 1o 108 and GND is recommended.
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CMOS / 3.3V /7.0x5.0mm

Clock Crystal Oscillators
Surface Mount Type
K50H-3C Series

Features

* Miniature ceramic package
* Highly reliable with seam welding

* CMOS output

How to Order

K50H-3C 0-S E 125.000
© @00 6

* Supply voltage Vop=3.3V
¢ Internal Bypass Capacitor

DType(7x5 SMD, 3.3V)

* Low Jitter (@Frequency Stability Code(See Table1)
¢ +25ppm available (3Duty Ratio(S: 45% to 55% STD)
(@Enable/Disable Function(STD)
Table 1 (®0Oscillation Frequency(Ex.: 125.000MHz)
Stability Topr Note Packaging(Tape & Reel 1,000pcs/reel)
Code | (ppm) (°C)
. 0 + 50 Standard specifications
Ph Free RoH§ Conforming S |+ 30 (—&1 t(; rt% ;LC; With only certain
V) + 25 frequencies
F +100 | —40 to +85 |With only certain
G |+ 50 | (Extend) |frequencies
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Four 50 170 MHz
Overall conditions: _25 +25
- initial tolerance, operating temperature range, rated
Frequency Stability Fsay power supply voltage change, load change, aging(1year -30 +30 ppm
@25°C), shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
. Standard -10 +70 °C
Operating Temperature Range -
P 9 P 9 Toen Extend(option) -40 +85
Max. Supply Voltage - -0.5 7.0
Stability: £50ppm, £100ppm(Ext Temp) 2.97 3.63 Volt
Supply Voltage
ik g Voo I Stability: £25ppm, +30ppm, +50ppm(Ext Temp) 3.14 3.46
50<Foutr< 85MHz = 30
Current Consumption oo 85<Four<100MHz - 40 mA
(Maximum Loaded) 100<Four<135MHz - 50
135<Four<160MHz — 60
Duty Ratio(Symmetry) Ist Standby Function - 10 uA
Duty Ratio(Symmetry) SYM @50% Vop 45 55 %
20% Voo to 80% Voo — 3.5
<
Rise/Fall Time 50<Four<100MHz 10% Voo to 90% Voo - 50
) Tr/Tf - = nS
(10% Voo to 90% Voo Maximum Loaded) 100<Four<160MHz 20% Voo to 80% Voo — 1.5
B B 10% Voo to 90% Voo — 2.0
Output Voltage-"L" VoL - 10% Voo
S Volt
Output Voltage-"H" Von 90% Vop —
Output Load CL CMOS — 15 pF
Input Voltage Range ViN 0 Vop Volt
Input Voltage-"L" Vi - 30% Voo V.
npgn 0, Olt
Input Voltage-"H ViH 70% Voo -
Output Disable Time - - 5 mS
Output Enable Time - - 150 nS
Start-up Time ST @Minimum operating Voltage to be Osec. - 10 mS
De'termir.l.istic SUBEGHCEE pJ Measured with "Wavecrest DTS-2079", VIS/ 6.3.1 — 2 psec
1Sigma jitter 1sigma — 4

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
Al electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

Recommended Land Pattern uui: mm)

(Unit : mm)
Plating: Ni+Au
I Tolerance: +0.2
~ R
=1 Pin Connections Enable/Disable Function A 3
ki @ ([ Control Pin1 Pin3(Output) Note: K50H Series has Bypass Capacitor of 0.01uF
(2)]Case GND Open Active between Voo and GND.
(3| Output "H" Level Active
@] Voo "L" Level |High Z(No-Oscillation

FAV/X
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Clock Crystal Oscillators

Surface Mount Type SAW Oscillators

. \CMOS / 1.8V /7.0x5.0mm

FSO-2B

Features Table1
* Low Voltage 1.8V Standard Frequencies
e Low Jitter -
* LV-CMOS Output Frequencies (MHz)
* Operation at Fundamental High Frequency 100
Applications 106.25
« SONET/SDH. 125
* 1 Gbit Ethernet, 10Gbit Ethernet. 133
¢ Fibre Channel 150
* PCI Express
e Serial ATA 155.52
: 156.25
RokS Conforming 166
167
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four Table 1 100 167 MHz
Frequency Stability(overall) Fsay -100 100 ppm
Storage Temp. Range Tsta -40 100 °C
Operating Temp. Range Torr 0 70 °C
Max Supply Voltage — -0.5 5 Volt
Supply Voltage Voo 1.8 1.71 1.89 Volt
Current Consumption(Maximum Loaded) lop — 50 mA
Duty Ratio SYM @50% Vop 40 60 %
Rise/Fall Time Tr/Tf 10% Vob to 90% Voo - 2 nS
Output Voltage-"L" VoL — 10% Voo Volt
Output Voltage-"H" Von 90% Vop - Volt
Output Load (CMOS) CL — 15 pF
Input Voltage Range Vin Vss Vop Volt
Input Voltage -"L" Vi — 30% Vop Volt
Input Voltage -"H" ViH 70% Vop - Volt
Disable Time - - 200 nS
Enable Time - - 2 mS
Start-up Time ST — 10 mS
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FSO-2B 7.00£0.2
# #5 #4
% 125A2CA
[=]
2 . KSS 2G
: 2.54 2.54
# #2 #3 : g ’j |/V /Cf{
| i i i ;zmmx
— @
L]
2284, y L 254 ol 777 Vi VA7)
-y 3 oy VA VA VAA
|— Pad Layout L ! _‘
il 1.1NH Glod
A 2.NC
@ 3.GND
‘*‘L 4.0UT
5.NC
#4 g%mimw-Fout Note: A capacitor of value 0.01uF between Voo
Lowzouu‘:ﬂt_-shr% and GND is recommended.
= ig
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\ CMOS / 2.5V /7.0x5.0mm

Clock Crystal Oscillators
Surface Mount Type SAW Oscillators
FSO-2C

Features Table1
* Low Voltage 2.5V Standard Frequencies
* Low Jitter -
« LV-CMOS Output Frequencies (MHz)
* Operation at Fundamental High Frequency 100
. . 106.25
Applications
« SONET/SDH. 125
» 1 Gbit Ethernet, 10Gbit Ethernet. 133
* Fibre Channel 155.52
* PCI Express
« Serial ATA 156.25
166
RokS Conforming 167
200
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four Table 1 100 200 MHz
Frequency Stability(overall) Fsay -100 100 ppm
Storage Temp. Range Tsta —40 100 °C
Operating Temp. Range Torr 0 70 °C
Max Supply Voltage — -0.5 5 Volt
Supply Voltage Voo 25 2.38 2.62 Volt
Current Consumption(Maximum Loaded) lop — 50 mA
Duty Ratio SYM @50% Vop 40 60 %
Rise/Fall Time Tr/Tf 10% Voo to 90% Voo — 2 nS
Output Voltage-"L" Vou - 10% Voo Volt
Output Voltage-"H" VoH 90% Vob — Volt
Output Load (CMOS) CL — 15 pF
Input Voltage Range Vin Vss Vob Volt
Input Voltage -"L" Vi — 30% Vop Volt
Input Voltage -"H" ViH 70% Vob — Volt
Disable Time — — 200 nS
Enable Time - — 2 mS
Start-up Time ST - 10 mS
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FSO-2C
7.00:0.2
#6 #5 4
o 125A2BA
S
o | @ KSS2G 254 | 254
I
#1 #  #8 i B 77 77
L bidd weasd
H i i ‘!Fz.oomx_ f
PR R | I —
L]
-n1 v b KA
" 254 = [/_Zlﬂ A VA
-}"2 ﬁi Pad Layout .1‘5..|
1. INH
2.NC
3.GND
4,0UT
. - 5.NC
8. Vo
#5 #4  &NAHior Open Fout
LW-Oulpm_ﬁw Note: A capacitor of value 0.01uF between Voo
- gl and GND is recommended.
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Clock Crystal Oscillators
Surface Mount Type SAW Oscillators

CMOS / 3.3V / 7.0x5.0mm FSO-2D
Features Table1
+ C-MOS Output 3.3V. Standard Frequencies
* Operation at fundamental High Frequency.
Frequencies (MHz)
Applications 100
* SONET/SDH. 106.25
¢ 1 Gbit Ethernet, 10Gbit Ethernet.
e Fibre Channel. 125
133
150
155.52
156.25
o0
167
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four Table 1 100 170 MHz
Frequency Stability(overall) Fsay -100 100 ppm
Storage Temp. Range Tsta -40 100 °C
Operating Temp. Range Torr 0 70 °C
Max Supply Voltage — -0.5 7 Volt
Supply Voltage Voo 3.3 3.14 3.46 Volt
Current Consumption(Maximum Loaded) lop - 60 mA
Duty Ratio SYM @50% Vob 40 60 %
Rise/Fall Time Tr/Tf 10% Vob to 90% Voo — 2 nS
Output Voltage-"L" VoL - 10% Vop Volt
Output Voltage-"H" VoH 90% Vob — Volt
Output Load (CMOS) CL — 15 pF
Input Voltage Range Vin Vss Vob Volt
Input Voltage -"L" Vi - 30% Vop Volt
Input Voltage -"H" ViH 70% Vop - Volt
Disable Time - - 200 nS
Enable Time — — 2 mS
Start-up Time ST - 10 mS
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FSO-2D 7.0040.2
#6 #5 #4
i
o 125A2AA
g 254 | 254 |
5 | @ KSS2G |
! Z
#1 #2 #3 ‘
I ——
e 254 -q‘ /
" ;3 '_V /
Pad Layout ‘

1. INH
2.NC
3.GND
4.0UT
5.NC
6. Voo
#4

* INH: Hi or open:Fout

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.

Low:Output-Stop
(High 2)

FAV/X



) KYOCERA Clock Crystal Oscillators
Surface Mount Type

CMOS / 3.3V /7.0x5.0mm K50-3C Series
Features How to Order
* Miniature ceramic package
* Highly reliable with seam welding M Q - § E w
« CMOS output © @00 6
¢ Supply voltage Vop=3.3V
* +25ppm available DType(7x5 SMD, 3.3V)
(@Frequency Stability Code(See Table1)
Table 1 (3Duty Ratio(S: 45% to 55% STD)
Stability o ot %CE)naFI)IIe{Dls;a:ble Funct|<3é1($12'g)0000MH
Code | (ppm) (°C) scillation Frequency(Ex.: 25. z)
0 EE50) Standard specifications Packaging(Tape & Reel 1Kpcs/reel)
—10to +70 [\,/: .
3 : Zg (Standard) m;hue%rz?éscenam
Ph Free ot Confoeming F | 100 | _40 to +85 |With only certain
G + 50 | (Extend) |frequencies
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.5 80 MHz
Overall conditions: -25 +25
o initial tolerance, operating temperature range, rated power
Frequency Stability Fsay supply voltage change, load change, aging(iyear @25°C), —30 +30 ppm
shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
: Standard -10 +70 °C
Operating Temperature Range
; 2 . : Toen Extend(option) —-40 +85
Max. Supply Voltage — -0.5 7.0
Stability: £50ppm, +30ppm, £100ppm(Ext Temp) 2.97 3.63 Volt
Supply Voltage Veo Stability: £25ppm, +50ppm(Ext Temp) 3.14 3.46
1.5<Four<20MHz — 10
Current Consumption | 20<Fout<40MHz — 15 mA
(Maximum Loaded) e 40<Four<60MHz — 20
60<Four<80MHz — 30
8<Four<32MHz(Standby Function) — 10 HA
Standby/Disable Current Ist/loe 32<Four<50MHz(Disable Function) — 15 mA
50<Four<80MHz(Standby Function) — 10 HA
Duty Ratio(Symmetry) SYM @50% Voo 45 55 %
8<Four<26MHz — 10
Rise/Fall Time
Tr/Tf 26<Fout<45MHz — 8 nS
0/ 0, H
(10% Voo to 90% Voo Maximum Loaded) 45<Four<80MHz — 5
Output Voltage-"L" VoL lo.=8mA — 10% Vop Vot
Output Voltage-"H" Von loH=—8mA 90% Vop —
Output Load CL CMOS — 15 pF
Input Voltage Range Vin 0 Vob Volt
Input Voltage-"L" Vi — 30% Voo Volt
Input Voltage-"H" ViH 70% Voo —
Output Disable Time — — 150 nS
8<Four<32MHz — 5 mS
Output Enable Time - 32<Four<50MHz — 150 nS
50<Fout<80MHz — 5 mS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnt:mm  Recommended Land Pattern ynit: mm
‘_1_4_‘ RO.35
® @ Plating: Ni+Au

Tolerance: +0.2

2.6

Pin Connections Enable/Disable Function
(| Control Pin1 Pin3(Output
(2)|Case GND Open Active
f 8“"’”‘ E Il:g\\/lgll '_ﬁgﬂ"zi Note: A capacitor of value 0.01uF between Voo
@[ Voo X
+ No-Oscillation: and GND is recommended.

8<Four<32MHz, 50<Four<80MHz

FAV/X



) KYOCERA Clock Crystal Oscillators

Surface Mount Type

5 CMOS / 5.0V / 7.0x5.0mm K50-HC Series
Features How to Order
* Miniature ceramic package
* Highly reliable with seam welding M Q - Q § E m
« CMOS output »®» @006 ®
* Supply voltage Voo=5.0V
» +25ppm available DType(7x5 SMD, 5.0V)
(@Frequency Stability Code(See Table1)
Table 1 (3)CMOS Output
p
Stability Torm @Duty Ratio(S: 45% to 55% STD)
e Ene) Note (®Enable/Disable Function(STD)
0 + 50 Standard specifications ®0Oscillation Frequency(Ex.: 25.0000MHz)
S | £ 30| om0 "0 With only certain|  Packaging(Tape & Reel 1Kpcs/reel)
. U + 25 frequencies
RoH Conorning F_| +100| 40 to +85 | With only certain
G + 50| (Extend) |frequencies

Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1.5 68 MHz
Overall conditions: -25 +25
™ initial tolerance, operating temperature range, rated power —
Frequency Stability Feey supply voltage change, load change, aging(lyear @25°C), 30 +30 ppm
shock and vibration -50 +50
Storage Temperature Range Tsta -55 +125
Operating Temperature Range Torr Standard -10 +70 °C
Extend(option) —40 +85
Max. Supply Voltage — -0.5 7.0
ility: + + +
Supply Voltage Voo Stab!l!ty. 1+50ppm, +30ppm, £100ppm(Ext Temp) 4.5 5.5 Volt
Stability: +25ppm, £50ppm(Ext Temp) 4.75 5.25
Current Consumption 1.5<Four<20MHz - 25
(Maximum Loa de';) o | 20<Four<4OMHz — 35 mA
40<Four<68MHz - 50
Disable Current Ioe @68.0000MHz — 30 mA
Duty Ratio(Symmetry) SYM @50% Vop 45 55 %
8<Four<26MHz — 10
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaced) | 111 |-28<Four=45MHz - 8 nS
’ ’ 45<Four<68MHz — 5
Output Voltage-"L" Vo lo.=16mA - 10% Voo Volt
Output Voltage-"H" Von loH=—16mA 90% Vop —
8<Four<50MHz - 50
Output Load(CMOS) CL 50<Four<68MHz _ 15 pF
Input Voltage Range Vin 0 Vob Volt
Input Voltage-"L" Vi — 08 Volt
Input Voltage-"H" ViH 22 —
Output Disable Time - — 100 nS
Output Enable Time - - 100 nS
Start-up Time ST @Minimum operating Voltage to be Osec. — 10 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnt:mmy  Recommended Land Pattern ui: mm)
‘_1_-4_‘ R0.35
©) @ Plating: Ni+Au
- © Tolerance: £0.2
’ = @ o | o o
g 7,0 5.08 ‘ f’!ngozrl:\cjctlons Pilir;able/DlsaFI;)il:chL;.Eftllc‘Jtn .
1 - (Sjoma BND | | Deen Allive Note: A capacitor of value 0.01uF between Voo
@[ Voo "L" Level High Z and GND is recommended.
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Clock Crystal Oscillators
JXO Series

Features

* Compact oscillator with a C-MOS IC built in that is the same shape(height 3.5mm)as a
crystal device.

e It is a hermetic sealed type with a metal case.

* The case comes with a grounding terminal.

e |t is also possible to attach a stand-off.(option)

e |t is provided with multiple standard frequencies.

Applications
* Amusement

Specifications
Item Symbol Conditions Min. Max. Units

Output Frequency Range Four JXO-5 Type ! 20 MHz
JXO-7 Type 20.1 70

Frequency Stability Fsay -100 +100 ppm

Storage Temp. Range Tsta -20 +80 °C

Operating Temp. Range Torr -10 +70 °C

Supply Voltage Vop 4.5 5 Volt
JXO-5 Type (1 ~ 20MHz) - 20

Current Consumption Ioo JXO-7 Type (20.1 ~ 50MHz) - 25 mA
JXO-7 Type (50.1 ~ 70MHz) - 50

Duty Ratio SYM @50% Vop 40 60 %
JXO-5 Type (1 ~ 20MHz) - 20

Rise/Fall Time Tr/Tf JXO-7 Type (20.1 ~ 50MHz) - 15 nS
JXO-7 Type (50.1 ~ 70MHz) - 10

Output Voltage-"L" Vo - 10% Voo Volt

Output Voltage-"H" Von 90% Vop - Volt

Output Load cL JXO-5 Type (1 ~ 20MHz) - 50 oF
JXO-7 Type (20.1 ~ 70MHz) - 15

Start-up Time st [JXO-5Type (1 ~ 20MHz) - 3 ms
JXO-7 Type (20.1 ~ 70MHz) - 10

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
Al electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

wnit:mmy  RECOmmended Land Pattern (wnit: mm)

JXO-5 JXO-7
(Standard)

MARKIING

11.0MAX.

‘O.SMAX.

#1 #2[] #3
0

Pitch 2.44+0.2

e
\\\

+DC GND OUT

D (D
N2

N\

N/
5.0MAX.

5.0+1 D‘G.GMAX.

*._00.45:0.05 i

JXO-5S JXO-7S JXO-5F JXO-7F JXO-F Type
(with Stand off)
MARKIING MARKIING
2.44 2.44
Vi VA 2
A v VA
11.5MAX. 12.8MAX.
> . LI <
: 2 7 77 7
¥y = © v v A
5 1t 2/ 1.68
<r'7 PiE:EE.‘MiO.Z >
+DC GND OUT
?é Note: A capacitor of value 0.01uF
15 between Voo and GND is
recommended.

FAV/X
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Clock Crystal Oscillators
CMOS Crystal Oscillators
EXO-3

Features

« Since it has a frequency dividing function, it is able to obtain a frequency division of 1/2-1/28

(1/256).

* The symmetry of frequency divided output is within 50 £2%.
* The oscillation start time has the fast starting characteristic of being 1.5msec. or less.
¢ The pin arrangement is DIP 8PIN.

* Supply Voltage Voo=5.0V

Applications
* Amusement

Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Four 11.0592 24.576 MHz
Frequency Stability Fsay -100 +100 ppm
Storage Temp. Range Tsta -40 +85 °C
Operating Temp. Range Torr -10 +70 °C
Supply Voltage Vop 4.5 5 Volt
Current Consumption Iop — 20 mA
Duty Ratio SYM @50% Vop 40 60 %
Rise/Fall Time Tr/Tf - 15 nS
Output Voltage-"L" Vo - 10% Vob Volt
Output Voltage-"H" Von 90% Vob — Volt
Output Load CL — 50 pF
Start-up Time ST — 1.5 mS
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
Al electrical characteristics are defined at the maximum load and operating temperature range.
Pin connection Settings of the frequency division output Dimensions (Unit : mm)
(Divider Select) Input Output EXO-3
8 51161 5] Select F D
8] [7]1 [6] [5 elec
- ST| Original | Divided 125MAX
16.000M C|B|A Frequency | Wave form 8 w7 e 45
KSS JAPAN L{L|L|H| foclock |fo-1/2 clock .
2T T 1] E
F_D STGND L|L|H[H| foclock |fo-1/2°clock Q :
(OUTPUT) ——
#\ #2 | #3  #4
1.F  Outputs the original frequency (fo) of L|H|LIH fo clock fo - 1/2° clock 91.6
the internal quartz crystal. z 7.62+0.3
2.0  Outputs the frequency of programmed L HIH|H fo clock fo - 1/2* clock =
dividing ratio (fo/2"). 2
Possible to be oscillated when set to I \
3.ST HIGH level and stopped in oscillation H|L|L|H fo clock fo - 1/2° clock i §
when set to LOW level. when this = \ /
function is not needed, be sure to set
the STANDBY pin to the HIGH level. H|L|H|H| foclock |fo-1/2°clock 2 ol 08X
4.GND s e
5.A . -
6.8} Used to program the dividing ratio for H|H|L|H| foclock |fo-1/2"clock ‘ 0-15"
7.C)  the original frequency. 1524 e e nf 2542025 (mm)
gy SUPP voltage H|H|H|H| foclock |fo-1/2°clock 05:0.15
-VDD
- |—=|—|L L L

FAV/X
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LV-PECL / 2.5V / 7.0x5.0mm

Clock Crystal Oscillators
Surface Mount Type SAW Oscillators

FSO-1C

Features Table1
* Low Voltage 2.5V Standard Frequencies
e Low Jitter
« LVPECL Output Frequencies (MHz)
* Operation at Fundamental High Frequency 53.125 166
62.5 167
Applications 75 200
* SONET/SDH. 77.76 2125
3 ;ibGrt;itCE;;\s;r:t, 10Gbit Ethernet. 875 250
* PCI Express 100 5125
* Serial ATA 106.25 320
125 350
133 400
150 500
155.52 625
156.25 644.53125
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Four Table 1 50 700 MHz
Frequency Stability(overall) Fsay -100 100 ppm
Storage Temp. Range Tsta -40 100 °C
Operating Temp. Range Torr 0 70 °C
Max Supply Voltage — -0.5 5 Volt
Supply Voltage Vce 2.5 2.38 2.62 Volt
Current Consumption lcc — 60 mA
Duty Ratio SYM F<350MHz Output cross point 45 55 %
F=350MHz 40 60
Rise/Fall Time Tr/Tf 20% , 80% - 600 ps
Output Voltage-"L" VoL - 1.195 Volt
Output Voltage-"H" Von 1.415 — Volt
Output Load (CMOS) RL 50Q Terminated Vcc-2V 49.5 50.5 Q
Input Voltage Range Vin GND Vee Volt
Input Voltage -"L" Vi — 30% Vce Volt
Input Voltage -"H" ViH 70% Vce — Volt
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST — 10 mS
Period Jitter PJ — 5 ps rms
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FSO-1C
N 7.00£0.2
#5 #5 #4
; 250A1BA !‘
[=]
2 @ KSs2G ! 254 |, 254
o A A
[N W feow S o
I A7 P’J/ 1 Vi
2254 254 —y VA &’ZA bAA
—')_ ;ﬁ_#_ﬁ& Pad Layout LEJ
i i
§| 3.GND
Y 4.OUT
5. OUT
6. Voo
#4 “m’—*m%ﬁﬁi‘#&p Note: A capacitor of value 0.01uF between Voo

(HighZ)

and GND is recommended.

FAV/X
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LV-PECL / 3.3V / 7.0x5.0mm

A

Clock Crystal Oscillators
Surface Mount Type SAW Oscillators
FSO-1D

Features Table1
* Low Jitter. Standard Frequencies
* Complementary LVPECL outputs.
* Operation at fundamental high frequency. Aty il
53.125 166
Applications 62.5 167
* SONET/SDH. 75 200
¢ 1 Gbit Ethernet, 10Gbit Ethernet. 77.76 212.5
* Fibre Channel. 875 250
100 3125
106.25 320
125 350
133 400
150 500
155.52 625
156.25 644.53125
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four Table 1 50 700 MHz
Frequency Stability(Overall) Fsay -100 100 ppm
Storage Temp. Range Tsta —40 100 °C
Operating Temp. Range Torr 0 70 °C
Max Supply Voltage — -0.5 7 Volt
Supply Voltage Vce 3.3 3.14 3.46 Volt
Current Consumption lec - 60 mA
Duty Ratio SYM F<350MHz Output cross point 45 55 %
F>350MHz Output cross point 40 60
Rise/Fall Time Tr/Tf 20% , 80% — 600 ps
Output Voltage-"L" Vou - 1.68 Volt
Output Voltage-"H" Von 2.275 — Volt
Output Load (CMOS) RL 50Q Terminated Vcc-2V 49.5 50.5 Q
Input Voltage Range Vin GND Vce Volt
Input Voltage -"L" Vi - 30% Vce Volt
Input Voltage -"H" ViH 70% Vce — Volt
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST — 10 mS
Period Jitter(c) PJ — 5 ps rms
Dimensions wnt:mmy Recommended Land Pattern (Unit : mm)
Fso-1 D ) 7.00+0.2

#5 #4

5.00+0.2

250A1AA
@ KSS 2G

#2

#3
T oo

2.54
-

Pad Layout
1. INH
2.NC
3.GND
4.0UT
5.00T

6. Voo

* INH:Hi or open:Fout
Low:Output-Stop
(High 2)

254 |

2.54

i

4,

1.5

|
|
] e

3.9

‘ A

Note: A capacitor of value 0.01uF between Voo

and GND is recommended.

FAV/X



ol KYOCERA Voltage Controlled Crystal Oscillators(VCXO)

Surface Mount Type
L\ 5.0x3.2mm VCXO VC-FXO-65F

Features

¢ Surface mount type suitable for auto pick-and-place.
* Reflow soldering compatible.

¢ Supply voltage Voo=3.3 / 5.0V available

RoHS Confopming

Specifications

Item Symbol Specifications Units
VC-FXO-65F | VC-FXO-65FL
Output Frequency Range Four 8 ~40 MHz
Frequency Stability Fsey +30 ppm
Storage Temp. Range Tste -35 ~ +85 °C
Operating Temp. Range Torr -10 ~+70 °C
Max. Supply Voltage — 7 Max Volt
Supply Voltage Vop 5+ 5% 3.3t 5% Volt
Current Consumption Iop 20 Max 15 Max mA
Duty Ratio SYM 40 ~ 60 @50% Voo %o
Rise/Fall Time Tr/Tf 10 Max 15 Max nS
Output Voltage-"L" VoL 0.5 Max Volt
Output Voltage-"H" Von 90% Voo Max Volt
Output Load CL 15 pF
Start-up Time ST 10 Max mS
Voltage control range AfIV +50Min +50Min ppm
Frequency Deviation AfIV 25+ 2.0 1.65 = 1.65 Volt
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
VC-FXO-65F #4 #3

1.6

3.2+0.1

5.040.15
4.5

0.75
1.2MAX.
25

[H H I CONNECTION
1:vC
p 2:GND 7/
2.54+0.1 o 3:0UTPUT
<—>‘ = 4:Vpp
7 T T111 254

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.

FAV/X
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Voltage Controlled Crystal Oscillators(VCXO)
Surface Mount Type
VCXO VC-FXO-35F

\ VCXO / 7.0x5.0mm

V135006
oKSS 2

Specifications

Rok$ Conforming

Features

¢ Surface mount type suitable for auto pick-and-place.
* Reflow soldering compatible.
¢ Supply voltage Voo=3.3 / 5.0V available

Item Symbol Specifications Units
VC-FXO0-35F VC-FXO0-35FL
Output Frequency Range Four 8 ~ 40 8~35 MHz
Frequency Stability Fsay +30 ppm
Storage Temp. Range Tste —35 ~ +85 °C
Operating Temp. Range Torr -10 ~ +70 °C
Supply Voltage Vop 5+5% 3.3+5% Volt
Current Consumption Iop 25 Max 20 Max mA
Duty Ratio SYM 40 ~ 60 @50% Voo %
Rise/Fall Time Tr/Tf 10 Max 15 Max nS
Output Voltage-"L" Vou 0.5 Max Volt
Output Voltage-"H" VoH 90% Voo Max Volt
Output Load CL 15 pF
Start-up Time ST 10 Max mS
Voltage control range AfIV + 50Min + 50Min ppm
Frequency Deviation AfIV 25+ 2.0 1.65 £ 1.65 Volt
Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)

VC-FXO0-35F e

#1

#3

14318
@ KsS 4G

7.0+0.2

#2

6.240.2

| |

1.8+0.2

1.4
|«

5.08+0.2

D

0.6
e

26 | |12

0.6
—

[H H]

5.0£0.2

CONNECTION
1:vC

2:GND
3:0UTPUT
4:vDD

1.8

T

2.0

7

4.2

g2

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.

5.08

FAV/X
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Voltage Controlled Crystal Oscillators(VCXO)
Surface Mount Type
VCXO0-7050 / 7050L

Features

¢ “Small Size” as small as 0.063cc.(5x7x1.8mm)

* Using 1 chip HCMOS IC.

* 3-state devices are available.

* APR(Absolute Pull Range)of up to +50ppm or £100ppm

Applications
* Digital switching system
* ATM SDH
* SONET
* xDSL
Specifications
Item Symbol Conditions VCXO-7050 Spec|f||cat|on VCXO-7050L Units
Output Frequency Range Four 7.2 ~50 MHz
Storage Temp. Range Tsta —40 ~ +90 °C
Operating Temp. Range Torr —40 ~ +85 °C
Absolute pull range (APR) APR Included 20years aging(at +25°C) | £50/£100*1(VC=0.5 ~ 4.5V) 1150/1100*1(VC=O.3 ~3.0V) ppm
Max Supply Voltage — -05~7 Volt
Supply Voltage Voo 5+ 10% | 3.3+10% Volt
Current Consumption Ioo 15 MAX mA
Contorol Voltage vC 25+20 { 1.65 +1.35 Volt
Duty Ratio SYM 50% Vob 40 ~ 60 %
Tr/Tf 10 MAX nS
Output Voltage-"L" VoL 10% Voo Max Volt
Output Voltage-"H" VoH 90% Voo Min Volt
Output Load CL 15 +10% pF
*1 For 100x10%, 7.2MHz to 30MHz
* APR=Absolute Pull Range is the minimum guaranteed(voltage controlled)frequency shift(Af/f Now)
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)

VCXO0-7050/VCX0O-7050L

2.54 1.8

N
N

4.2

3-State | OUT
L 4
H CLK
(unit: mm)
CONNECTION
1:vC
2:3-State
3:GND 5.08

4:0UT
5:NC
6:VDD

FAV/X
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Voltage Controlled Crystal Oscillators (VCXO)

LV-PECL / 3.3V / 7.0x5.0mm

Surface Mount Type
K50V-3P Series

Features

* Miniature Ceramic Package

¢ Highly reliable with seam welding
* LP-PECL output

* Supply Voltage Voo=3.3V

¢ Internal Bypass Capacitor

e Low Jitter
Table 1
Stability Torr
Code | (ppm) (°C) Note
0 + 50 -10to +70

RoHS Conforming F

(Standard) Standard specifications

How to Order

K50V-3P 0-S E 155.520
© 206 6

DType(7x5 SMD, 3.3V, LP-PECL)
(@Frequency Stability Code(See Table1)
(®Duty Ratio(S: 45% to 55% STD)
(®Enable/Disable Function(STD)
(®Oscillation Frequency

Packaging(Tape & Reel 1,000pcs/reel)

+100 | _40 to +85 | With only certain
@ + 50 | (Extend) |frequencies
Specifications
ltem Symbol Conditions Min. [ Max. Units
Output Frequency Range Four 155.52 MHz
Ov_er_a'll conditions: .
Frequency Stabilit Foor | o e e e oo | 50 | 450 | pom
@25°C), shock and vibration
Storage Temperature Range Tsta -55 +90
. Standard -10 +70 °C

Operating Temperature Range Torr Extend(option) 40 85

Max. Supply Voltage - -0.5 7.0 Volt
Supply Voltage Vop 2.97 3.63 Volt
Absolute Pull Range (APR) APR +100 -

Voltage control stability - -10 10 %
Control Voltage Ve 0 3.3 Volt
Output Voltage-"L" VoL Vop-1.810 | Vop-1.620 Volt
Output Voltage-"H" Vor Vop-1.025 | Vobp-0.880

Rise Time / Fall Time Tr 500hm, 20% Voo -80% Voo - 0.6 nsec
Duty Ratio SYM 500hm, @50% output swig 45 55 %
Current Consumption Iop - 60 mA
Disable Current Ioe - 10 mA
Output Load - 50 ohm
Input voltage range Vin 0 Vop Volt
Input Voltage-"L" Vie - 30% Voo Volt
Input Voltage-"H" ViH 70% Vop - Volt
Output Disable Time - - 150 nsec
Output Enable Time - - 5 msec
Start-up Time - @Minimum operating Voltage to be Osec. - 10
Deterministic Jitter* DJ DJ pk-pk — 2 psec
1Sigma jitter* 1sigma - 4

Note: Please contact us for inquires about extended operating temperature range, available frequencies and other conditions.
All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm

7.0

075

2.46

Plating: Ni+Au
Tolerance: +0.2

Enable/Disable Function
Pad4/Pad5

Pin Cénnections
@ Vc dontrol Pad1
Active

|@ Enable/Disable Open

® Cas% GND "H" Level Active
|@ Outgut "L" Level Highz
|(5) Complementary Output

® Voo

Note: K50V Series has Bypass Capacitor of 0.01uF
between Voo and GND.

FAV/X
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A

Voltage Controlled SAW Oscillators(VCSO)
Surface Mount Type SAW Oscillators

LV-PECL / 3.3V / 7.0x5.0mm

VC-FSO-1D

Features Table1
* Low Jitter Standard Frequencies
¢ Differential LVPECL Outputs .
« Lead free Frequencies (MHz)
* Wide pull range APR £100ppm 622.08
» Auto pick-and-place, reflow soldering compatible.
* Operation at hight frequency fundamental mode 644.53125
Applications
¢ SONET/SDH, 10Gbit Ethernet, WDM
Rob Contoeming
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four Table 1 600 700 MHz
Storage Temp. Range Tsta -50 +100 °C
Operating Temp. Range Torr -40 +85 °C
Absolute pull range (APR) APR +100 -100 ppm
Control Voltage Range Vcon 0 3.3 \
Control Voltagel Input Impedance - 100 Typ. KQ
Transfer Slope — Positive
Max Supply Voltage - -0.5 5 Volt
Supply Voltage Vce 3.14 3.46 Volt
Current Consumption lcc - 80 mA
Duty Ratio SYM Output cross point 45 55 %
Rise time/Fall time Tr/Tf 20% , 80% - 400 ps
Output Voltage-"L" VoL - 1.68 Volt
Output Voltage-"H" VoH 2.275 - Volt
Output Load(PECL) RL 50Q Terminated Vcc-2V 49.5 50.5 Q
Input Voltage Range Vin GND Vee Volt
Input Voltage -"L" Vi - 30% Vce Volt
Input Voltage -"H" Vin 70% Vce - Volt
Disable Time - - 200 nS
Enable Time - - 2 mS
Start-up Time ST - 10 mS
Period Jitter PJ - 5 ps rms
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
7.00+0.2
VC-FSO-1D ~ >
#6 #5 #4
]
o 622A1AAV 2se |, 28t
g ;
5| | @Kkssss |
7
#1 #2 #3 i
[ L ,,,,,,,,, 2
0 W] e |
= . /‘/
Pad Layout !

1.VC

2. INH

3.GND

4.0UT

5.00T

6. Vee

* INH:Hi or open:Fout

Low:Output-Stop
(High 2)

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.

FAV/X
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3.2x2.5mm

Temperature Compensated Crystal Oscillators(TCXO)
Surface Mount Type TCXO(LSI Type)

KT21 Series

Features How to Order
) ‘(Jgfgx';”gx'?tg[j nf)“"D Type KT21-D C V 30[J-19.680M - T
* Reflow compatible @ @ @ @ @ @ @ ®
* AFC function available
. ’2:.3 to 3.5V gtrivslftavailable (DSeries ®Supply Voltage
* Frequency Stability .
+ +2,0ppm at -30°C 1o +85°C @Frequency stability [28] 2.8V [30] 3.0V |
K +5ppm (®Option Code
Applications E +2.5ppm @Frequency(MHz)
« PDC, GSM, CDMA D +2.0ppm 12.600|19.200 | 26.000
(3Lower operating temp 13.000| 19.440 | 38.400
C ~30°C 14.400(19.680
RoHS Contorming E 220°C 16.800/ 19.800
G ~10°C (®Packaging
(@Upper operating temp T Tape & Reel
w 85°C 2,000pcs/Reel
Vv 80°C
U 75°C
Specifications
Iltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 12.6 38.4 MHz
vs Temperature -2.0 +2.0
Frequency Stability Af/fo vs Load -0.2 +0.2 ppm
vs Voltage -0.3 +0.3
Storage Temp. Range Tsta —40 +85 °C
Operating Temp. Range Torr -30 +85 °C
Aging Afaging | Per Year -1 1 ppm
Voltage control range ATV Positive +/-8 +/-15 ppm
Supply Voltage Vop 2.3 3.5 Volt
Output Voltage Vout 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Ioo — 2.0 mA
Duty Ratio SYM @50% Vop 40 60 Y%
Harmonics - - -5 dBc
Dimensions wnit:mmy TSt Circuit Recommended Land Pattern nit: mm)

3.210.2

=

ICHmc
a2

2.5++0.2

1.0 max

Terminal:W+Ni(2 to 6um)+Au(0.3 to 0.6um)

~
g #2pin
o ~
il - q
= -
S .
S #4pin #3pin
Pin Configuration
#1pin| Vcon
#2pin| GND
#3pin| OUTPUT

#4pin

Vee

Test circuit 1

(Amplitude)
O

i

0.01uF
POWER
SUPPLY

v

VC-TCXO

Test circuit 2
(Harmonics & Frequency)

O

POWER
SUPPLY @)
cc

VC-TCXO

\

CL include Probe Capacitance

Spectrum Analyzer

0.01uF

CL include Probe Capacitance

Oscilloscope
100MHz)
#4pin #3pin
CL=10pF S
10% 2
=)
'e)
e
~
©
o
#1pin #2pin
0.78 (2.24) 0.78

& Counter

CL=10pF
+10%

FAV/X
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Temperature Compensated Crystal Oscillators(TCXO)
Surface Mount Type

,\ 3.2x2.5mm (VC)-TCX0-214C
Features
¢ VC-TCXO for cellular phone.
* Leadless type for auto pick-and-place.
e Ultra-miniature size. (3.2x2.5x1.05mm)
* Reflow soldering compatible.
* Low power consumption.
* Lead free
RobS Confoeming
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 12.6 38.4 MHz
vs Temperature —2.0 +2.0
Frequency Stability Af/fo vs Load -0.2 +0.2 ppm
vs Voltage -0.3 +0.3
Storage Temp. Range Tsta —40 +85 °C
Operating Temp. Range Torr -30 +85 °C
Aging Af aging | Per Year -1 1 ppm
Voltage control range Af/V Positive +/-8 +-12 ppm
Supply Voltage Vop 2.4 5.5 Volt
Output Voltage Vout 10k ohm // 10pF 0.8 - Vp-p
Current Consumption Ioo 12.6 ~26MHz — 1.0 mA
26 ~38.4MHz - 1.5
Duty Ratio SYM @50% Vop 40 60 %
Harmonics - - -5 dBc
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions uit:mm Recommended Land Pattern (Unit : mm)

VC-TCX0-214C

#4

2.5+0.15

M

[ ax 201

3.2+0.15
#3

19.8

#2

-

#2

S ‘0.9 0.7, 0.9

#3|
2.0 0.6

1.05 MAX.

]

CONNECTION
1:Vcontrol
2:GND

3:0UT

4:Vce

2.63

1.6

1.2

Note: A capacitor of value 0.01uF between Voo

and GND is recommended.

FAV/X
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Temperature Compensated Crystal Oscillators(TCXO)
Surface Mount Type

_\ 4.0x2.5mm (VC-)TCX0-212C
Features
¢ VC-TCXO for Cellular Phone.
* Leadless type for auto pick-and-place.
* Miniature size. (4x2.5x1.2mm).
* Reflow soldering compatible.
* Low power consumption.
B 3
R a3y
RobS Confoeming
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 12.6 26 MHz
vs Temperature —2.0 +2.0
Frequency Stability Af/fo vs Load -0.2 +0.2 ppm
vs Voltage -0.3 +0.3
Storage Temp. Range Tsta —40 +85 °C
Operating Temp. Range Topr -30 +80 °C
Aging Af aging | Per Year -1 1 ppm
Voltage control range Af/V Positive +/-8 +-12 ppm
Supply Voltage Vop 2.4 5.5 Volt
Output Voltage Vout 10k ohm // 10pF 0.8 - Vp-p
Current Consumption oo 12.6 ~15MHz - 1.0 mA
(Maximum Loaded) 15 ~ 26MHz — 15
Duty Ratio SYM @50% Vop 40 60 %
Harmonics - - -5 dBc
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions uit:mm Recommended Land Pattern (Unit : mm)

VC-TCX0-212C

2.5+0.15
1

4.0+0.15

4-R0.10

#1
CO25 I

3
N

CONNECTION
1:Vcontrol

2:GND
3:0UT

#4
0.4

0.8

3

4:Vee

o |®
+ (0.85/ 0.8 |0.85

24 0.8

1.75

3.25

1.05

Note: A capacitor of value 0.01pF between Voo
and GND is recommended.
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Temperature Compensated Crystal Oscillators(TCXO)
Surface Mount Type

.\ 5.0x3.2mn (VC-)TCX0-208C
Features
* VC-TCXO for cellular phone.
* Leadless type for auto pick-and-place.
* Miniature size. (5x3.2x1.35mm)
* Reflow soldering compatible.
* Low power consumption.
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 12.6 26 MHz
vs Temperature -2.0 +2.0
Frequency Stability Af/fo vs Load -0.2 +0.2 ppm
vs Voltage -0.3 +0.3
Storage Temp. Range Tsta -40 +85 °C
Operating Temp. Range Torr -30 +80 °C
Aging Af aging | Per Year -1 1 ppm
Voltage control range Af/V Positive +/-8 +-12 ppm
Supply Voltage Vob 2.4 5.5 Volt
Output Voltage Vout 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Iop — 2.0 mA
Duty Ratio SYM @50% Vop 40 60 %
Harmonics - - -5 dBc
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wnt:mm  Recommended Land Pattern (Unit : mm)

(VC-)TCX0-208C

<
0
19.8 hy
+
A
™

KSS001

5.0+0.15

1.15

1.35+0.1
2

0.925 0.925
4.05

)
o

#1 #2) | o  CONNECTION

- 1:VC VC-TCXO

#4 #3 Y GND TCXO
21 2GND . )
e |~ ~ FOUTPUT Note: A capacitor of value 0.01uF between Voo

2.95 4Vee and GND is recommended.
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A

5.0x3.2mm

Temperature Compensated Crystal Oscillators(TCXO)

Surface Mount Type

TCXO (LSI Type)
KT18B Series

Features How to Order
"(J;"g'g”g“j“;fe S)MD Type KT18B -D C V 30 [J- 19.680M - T
.0x3.2x1.5mm —_— = = = = = — =
* Reflow compatible @ @ @ @ @ @ @
* AFC function available DType ®Supply Voltage
:I%rz;zjni;/ gtrglbei“zta;/anable (@Frequency stability [28] 2.8v [30] 3.0V |
: #2.0ppm at -30°C to +85°C K +5ppm ®O0ption Code
E 12.5ppm (DFrequency(MHz)
Applications D +2.0ppm 13.00019.200[19.800
« PDC, GSM, CDMA (3Lower operating temp 14.400|19.440 | 26.000
C -30°C 16.800| 19.680
£ 20 &Packaging
G —10°C T Tape & Reel
(®Upper operating temp 4,000pcs/Reel
w 85°C
Vv 80°C
U 75°C
Specifications
Iltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 13 26 MHz
vs Temperature -2.0 +2.0
Frequency Stability Af/fo vs Load -0.2 +0.2 ppm
vs Voltage -0.3 +0.3
Storage Temp. Range Tsta —40 +85 °C
Operating Temp. Range Torr -30 +85 °C
Aging Afaging | Per Year -1 1 ppm
Voltage control range ATV Positive +/-8 +/-15 ppm
Supply Voltage Vop 2.3 3.5 Volt
Output Voltage Vout 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Ioo — 2.0 mA
Duty Ratio SYM @50% Vop 40 60 Y%
Harmonics - - -5 dBc
Dimensions wnit:mm  Test Circuit Recommended Land Pattern ynit: mm

5.0+0.2

S

I
MARKING AREA

3.2102

Pin Configuration

@

®]Vcon

0.95+0.1

@|GND

(3|OUTPUT

@]+Vee

Dimension:(mm)

Test circuit 1
(Amplitude)

®
'cc

POWER
SUPPLY
Y

VC-TCXO

Test circuit 2
(Harmonics & Frequency)

POWER
SUPPLY
\

o ©
.

VC-TCXO

CL include Probe Capacitance

CL include Probe Capacitance

Oscilloscope
(100MHz)

#4pin

2.95+0.15

#3pin

1.0

CL=10pF
+10%

1.0

#1pin

#2pin

1.3

Spectrum Analyzer
& Counter

CL=10pF
+10%

13
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5.0x3.2mm

Temperature Compensated Crystal Oscillators(TCXO)
Surface Mount Type TCXO(Analog Type)

KT20A Series

Features

* Miniature SMD Type
(5.0x3.2x1.5mm)

How to Order

KT20A-D C V 30[]-19.680M-T

* Reflow compatible @ @ @ @ @ @ @
* AFC function available
o '2:.7V/2.8V/3é(t)vb(.1l.rtive available @Series ®Supply Voltage
* Frequency Stability -
+ +2ppm at -30°C 10 +80°C @Frequency stability [28] 28V [30] 3.0V |
* Phase Noise -140dBc/Hz K +5ppm (®Option Code
@1kHz offset(max) E +2.5ppm (DFrequency(MHz)
D +2.0ppm 19.200 19.680 | 26.000 |
Applications (®Lower operating temp 19.440]19.800
. * GSM, CDMA © -30°C (®Packaging
Rob§ Conforming E 00 T Tape & Reel
G -10°C 4,000pcs/Reel
(®Upper operating temp
Vv 80°C
T 70°C
R 60°C
Specifications
Iltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 19.2 26 MHz
vs Temperature -2.0 +2.0
Frequency Stability Af/fo vs Load -0.2 +0.2 ppm
vs Voltage -0.3 +0.3
Storage Temp. Range Tsta -30 +80 °C
Operating Temp. Range Torr —40 +85 °C
Aging Afaging | Per Year -1 1 ppm
Voltage control range ATV Positive +/-8 +/-15 ppm
Supply Voltage Vop 2.8 3 Volt
Output Voltage Vout 10k ohm // 10pF 0.8 - Vp-p
Current Consumption Iop — 1.5 mA
Duty Ratio SYM @50% Vop 40 60 Y%
Harmonics - - -5 dBc
Dimensions wnit:mm  Test Circuit Recommended Land Pattern unit: mm
e Test circuit 1
= (Amplitude)
Marking b () 2.8
% _ 4rea‘ _*_a_ Oscilloscope #4pin #3pin
S #1 Pin|Marking 9; POWER @ (100MHz)
® ] SUPPLY GD VC-TCXO =
- Vee @ @ C:.(;}OpF
mel |7 .
) CL inc\u'de Frob.e Ca;;acitance -
Test circuit 2 b
28 (Harmonics & Frequency)
5 = #1pin #2pin
e s - -
#1pin #2pin @ POWER : :
< | v #3pin = SUPPLY GD VC-TCXO
3 I E Vee CL=10pF
< +10%
A Pin Connection
1.14/-0.1 #1pin| Vcon
#2pin| GND CL include Probe Capacitance
#3pin| OUTPUT
#4pin| Vcc

FAV/X



) KYOCERA High Precision Crystal Oscillators

Digital TCXO (VC-)DTCXO-12A

Features

¢ Digital processing Temperature Compensated Crystal Oscillator.
» Excellent Frequency temperature characteristics and Frequency aging.
* C-MOS output.

e Applications
* Reference Oscillator.
¢ PLL Oscillator.

Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 1 32 MHz
- vs Temperature DTCXO-12A/VC-DTCXO-12A : VC=Open 0.1 +0.1
Frequency Stability Fsay ppm
vs Voltage -0.05 +0.05
Storage Temp. Range Tsta —40 +85 °C
Operating Temp. Range Torr -35 +85 °C
Supply Voltage Vob 4.75 5.25 Volt
Current Consumption lop — 30 mA
Frequency Tuning Range Af tuning | internal trimmer -0.7 0.7 ppm
Frequency Aging Af aging | Per Year(at +25°C) -0.5 0.5 ppm
Frequency Deviation A VC-DTCXO-12A only —2.0 2.0 ppm
Control Voltage VC VC-DTCXO-12A only 0.5 4.5 Volt
Duty Ratio SYM @50% Voo 1~15MHz 45 55 %
@50% Vob 15~32MHz 30 70
Output Voltage-"L" VoL — 0.5 Volt
Output Voltage-"H" VoH 4.5 - Volt
Load CL 15 15 pF
Sub Harmonics - -80 dB

Note: All electrical characteristics are defined at the maximum load and operating temperature range.

DimenSions (Unit : mm)

(VC-)DTCXO-12A

4 N
O
~ H4(tuning hole)
KSS
DTCXO-12A
o
N —
[030+1 Example of Marking

JOMAX._|

[ [ I | —
022405 4-00.5 5

1

+ +
#1 / \ #2 Pin Connection
1:+DC5V
4 2:VC VC-DTCXO
NC DTCXO
3:GND
+ + 4:Output
#4 X > #3

FAV/X
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High Precision Crystal Oscillators
Digital TCXO (VC-)DTCXO-13A

Features

* Digital processing Temperature Compensated Crystal Oscillator.

e Qutput 50Q

* Wide Frequency Range

- ~
’ Applications
* Reference Oscillator.
* PLL Oscillator.
S
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 30 320 MHz
o vs Temperature DTCXO-13A/VC-DTCXO-13A:VC=0pen -0.1 +0.1
Frequency Stability Fsey ppm
vs Voltage -0.05 +0.05

Storage Temp. Range Tste —40 +85 °C
Operating Temp. Range Torr —20 +70 °C
Supply Voltage Vob 4.75 5.25 Volt
Current Consumption lop — 40 mA
Frequency Tuning Range Af tuning | internal trimmer -0.7 0.7 ppm
Frequency Aging Af aging | Per Year(at +25°C) -0.5 0.5 ppm
Frequency Deviation AfV VC-DTCXO-13A only -2.0 2.0 ppm
Control Voltage VC VC-DTCXO-13A only 0.5 4.5 Volt
Output Voltage Vout 50 ohm 0 — dBm
Sub Harmonics - —40 dB

Note: All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions

(Unit : mm)

(VC-)DTCXO-13A

VN
O~
~~ 4(tuning hole)
Kss
DTCXO-13A
D
N [
O 40+1 Example of Marking
<
=
o
=y

| | I
[ 30.4840.5 N\ 5-00.5

#4:+ +:#5
+
M

I

5+1

Pin  Connection

:+DCsV

: Output

:GND

:GND

1 VC (VC-DTCXO)
NC (DTCXO)

(S NEAN CIE
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) KYOCERA High Precision Crystal Oscillators
Surface Mount Type

Digital TCXO (VC-)DTCXO-15A

Features

* Small Size(14.0x11.5x8.0mm), Lead-less type(SMD)

* Supply voltage of 3.3V or 5.0V is available.

« Digital processing Temperature Compensated Crystal Oscillator
¢ High stability(+0.5x106MAX./-30~80:)

Applications

* Reference Oscillator
¢ PLL Oscillator

Specifications

ltem Symbol Conditions Min. Max. Units

Output Frequency Range Four 10 40 MHz
- vs Temperature VC=Open -0.5 +0.5

Frequency Stability Feov s Voltage 005 | +0.05 ppm
Storage Temp. Range Tsta —40 +85 °C
Operating Temp. Range Torr -30 +80 °C
Supply Voltage Vob 3.14 3.46 Volt
Current Consumption lop — 15 mA
Frequency Aging Af aging | Per Year(at +25°C) -0.7 0.7 ppm
Frequency Deviation AfV -10 10 ppm
Control Voltage VC 0.5 2.5 Volt
Duty Ratio SYM 50% Vob 30 70 %
Output Voltage-"L" Vou — 0.3 Volt
Output Voltage-"H" Von 3 — Volt
Load CL 15 15 pF

Note: All electrical characteristics are defined at the maximum load and operating temperature range.

Dimensions uit:mm Recommended Land Pattern (Unit : mm)

(VC)-DTCXO-15A

VC-DTC‘XO-1 5A

+

KSS JAPAN

14.0+0.5

] % no| ———
|
| S — |

U U LU Pin Connection 74@ "’ 7,_
T 1:.vC 9:Vce ” :_
0

11.5+0.5

8+0.2

NN

2:NC 8:NC (
3:NC 7:NC
6:NC #
4:GND 5:0UTPUT
af0na

h

@©
?
@

FAV/X
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High Precision Crystal Oscillators
Oven Controlled Crystal Oscillators

. OCVCXO-120A
Features
P * Compact OCVCXO(36.1x27.2x20.2mm).
Yoo 2, * High stability.
2 a,’;'fg'«'.;"j_-" #re * Solder sealing type.
0
~ / Applications
"‘"x__“// « Standard Oscillator.
| Standard Frequencies
» * 10MHz.
!
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 10 10 MHz
- vs Temperature —-0.03 +0.03
Frequency Stabilit
A v Feov s Voltage ~0.002 | +0.002 ppm
Storage Temp. Range Tsta -20 +80 °C
Operating Temp. Range Torr -10 +60 °C
Supply Voltage Vop 11.4 12.6 Volt
Current Consumption Ioo — 450 mA
Frequency Aging Af aging | Per Year —-0.05 0.05 ppm
Frequency Deviation Af/V -0.5 0.5 ppm
Control Voltage VC 0 6.0 Volt
Output Voltage Vout 50 ohm 3 — dBm
Sub Harmonics - -20 dB
DimenSions (Unit : mm)
OCVCXO0-120A
i
N.P. N
1
36.1MAX.
|
| % R
| % d
EREER e

0.7MAX.

25.4+0.25

5-00.8+0.1

17.8+0.25

Pin  Connection
1:vC
2:Ref. Voltage(+6.2V)
3:4+DC
4:0UTPUT
5:GND

FAV/X




) KYOCERA High Precision Oscillators
Rb Oscillators with Built-in GPS Function

. MCXO0-094B
Features
¢ Frequency Control Function by GPS.
* Highly stable and accurate reference frequency by Rb atom oscillator.
~ * Superior long term stability.
’ * 10MHz-8 output standard.
;_, * DC/AC power supply automatic changeover(Built-in back-up battery).
= Applications
- « Digital TV broadcasting station and transmitter.
S * Accurate frequency reference oscillator for laboratory and factory.
* Base station for Stratum1.
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Four 8output 10 10 MHz
Frequency Stability Fsay GPS locked / The temperature slope is less than 10°C/hour -3 3 X107
Operable Temp. Range Tsta -20 +60 °C
Operating Temp. Range Torr -10 +45 °C
Supply Voltage (AC) Voo 90 110 Volt
180 220
Supply Voltage ADC 22.8 25.2 Volt
Power Consumption (Warm-up Condition) DC +25°C — 100 W
Power Consumption (Normal Condition) DC +25°C — 50 W
Frequency Aging Af aging | Per Year (GPS locked +2X10'%/24h average) -5 5 X107
Output Level Vout 50 ohm 0 3 dBm

DimenSions (Unit : mm)

MCX0-094B

8 425

| Zlieessssesliillys, ,

eelll & - ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ? 5

40 DIBANNnnn ey O
e 8 8

[ A
88

° e
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) KYOCERA Handling Notes for Crystal Oscillators

A
1. Shock & Drop ¢ Vibration 2. Cleaning
Do not inflict excessive shock and mechanical vibration that Since a crystal piece can be broken by resonance when a crystal
exceeds the norm, such as hitting or mistakenly dropping, when device is cleaned by ultrasonic cleaning. Be careful when carrying
transporting and mounting on a board. There are cases when out ultrasonic cleaning.

pieces of crystal break, and pieces that are used become
damaged, and become inoperable. When a shock or vibration that
exceeds the norm has been inflicted, make sure to check the
characteristics.

3. Soldering conditions
To maintain the product reliability, please follow recommended conditions.

Standard soldering iron conditions

Crystal Oscillators

Soldering iron 280°C ~ 340°C

Time 3+1/-0sec. max

Reflow conditions (Example)

—] i Peak:26013°C
70— ; \

10sec. max

18035°C

Temperature(°C)

i 200°C min
i 40sec. max

! 120sec. max

Time(sec.
( ) Recommended reflow Conditions vary depending upon products.

Crystal Oscillators/TCXOs Please check with the respective specification for details.

4. Mounting Precautions

Leaded Devices

The special glass, located where the lead of the retainer base comes out, is aligned with the coefficient of thermal expansion of the lead, If the
glass is damaged and cracks appear, there may be cases in which performance deteriorates and it fails to operate.

Consequently, when making the device adhere closely and applying solder, align the gap of the hole of the board with the gap of the lead and
insert without excessive force.

When making the device adhere closely to a through hole board and applying solder, be careful that the solder does not get into the metal part
of the retainer base and cause a short. Putting in an insulation spacer is one more method of preventing a short circuit.

When the lead is mounted floating, fix it as far as possible so that contact with other parts and the breakage due to the fatigue, and the
mechanical resonance of the lead will not occur.

When the lead is bent and used, do not bend the lead directly from the base, separate it 0.5mm or more and then bend it. When bending,
before attaching to the board, fix the place where the lead comes out in advance and attach it after bending so that a crack does not occur in
the glass part.

Surface Mount Devices

The lead of the device and the pattern of the board is soldered on the surface. Since extreme deformation of the board tears off the pattern,
tears off the lead metal, cracks the solder and damages the sealed part of the device and there are cases in which performance deteriorates
and operation fails, use it within the stipulated bending conditions. Due to the small cracks in the board resulting from mounting, please pay
sufficient attention when attaching a device at the position where the warping of the board is great.

When using an automatic loading machine, as far as possible, select a type that has a small impact and use it while confirming that there is no
damage.

Surface mount devices are NOT flow soldering compatible.

5. Storage Condition

Since the long hour high temperature and low temperature storage, as well as the storage at high humidity are causes of deterioration in
frequency accuracy and solderability.
Parts should be stored in temperature range of -5 to +40C°, humidity 40 to 60% RH, and avoid direct sunlight. Then use within 6 months.

FAV/X



) KYOCERA Handling Notes for Crystal Oscillators

6. In order to use crystal oscillators

(1)The minlature crystal oscillator for the clock utillizes a C-MOS IC and incorporates a protective circuit against static electricity
However, exerclse care in the same manner as for a normal C-MOS IC.

(2)Internal capacitor is not provided in the power supply section (+DC-GNC).
To serve as overimpressed voltage and overcurrent protective device, place a bypass capacitor (0.01 uF) as near as possibl
to the (+DC—-GND) terminal.
However, the capacity value is meant as a guideline.
Depending on the capacitor type, frequency characteristics vary. Accordingly, use a capacitor that matches the frequenc
characteristics.

(3)Applying reverse voltage could result in damage to internal parts. Take care not to connect terminals incorrectly.

(4)Please do not use oscillators under unfavorable condition such as beyond specified range in catalog or specification sheet.

(5)Please keep oscillators away from water, salt water or harmful gas.

(6)K50H-3C / FSO series should be stored in humidity-controlled area after the package is unsealed, in temperature +25+5°C
under humidity of 65%RH, and should be mounted on PCB within 7 days.

(7)K50H-3C / FSO series has Bypass Capacitior between VDD and GND.

Test Circuits and Clock Timing Chart

CMOS Output Test Circuits Clock Timing chart(C-MOS Output)

Test Point

Pad3

Osillator

O paez

CL

7 ?? Tod ¥ | Duty=THTexX100(%)

Note) Maximum load(Includes capacitances of fixture and probe)

LV-PECL Output Test Circuits Clock Timing chart (LV-PECL Output)

Tr Tf

Output

FAV/X
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Tape & Reel Specifications

ITape & Reel Specifications

BCrystal Oscillators

w0 | ks | Ko |Poerr il I S
VC-FXO-65F e i
A| 20:01 | 20+01 20£01 | 2.0+0.1 I #6696 60
0+0. 020 020. 020. iy d =
B| 40:01 | 4.0:0.1 40:01 | 4.0+0.1
C | 01.540.1/-0 | 91.5+0.1/-0 | 01.5+0.1/-0| ¢1.55+0.1
D| 40:0.1 8.0+0.1 8001 | 8.00.1
E| 35005 | 35005 | 5501 | 55+0.1
A LF[ 175001 | 175001 | 175101 | 1.75:01
Pla| 8002 | 80+02 12.0£0.2 | 12.00.3
© TH| 011201 | 0155601 | o1.65:0.1 | 0155201
J| 27t01 | 35t005 | 55:01 | 5.4+0.1 y
L| 22t01 | 28t005 | 37:01 | 3.6t0.1
N| 125501 | 1.1£0.05 1.4£0.1 1.740.1
0| 02005 | 03005 | 03t0.05 | 0.3+0.05
P | 0180+0/-3 | 0180+0/-3 | 0180403 | ¢254+2
o |Q| 060+1-0 | 060+1/-0 | ¢60+1/-0 | ¢100+1
E |R| 013:02 | 013t02 | 013502 | 013405
T | s| o21:08 | 21208 | o21:08 | 021208 .
U| 2005 | 20+05 20£0.5 | 2.0£05 : —
W | 90:03 | 9.0:03 13.0:03 | 13.442/-0 | e
aty 2000 2000 1000 1000
FXO31F | KsoH
E;S’&QZQZ% Eigggi Egg KT21 | (VCJTCXO214C | (VC)TCXO212C 5\\;‘223_"2%20? KT18B KT20A | (VC)TCXO-204C
VC-FSO-1D VC-FXO-35F K50V-3P
VCX0-7050
A| 20:01 | 2.0:0.1 2.0+0.1 2.040.1 2.0£0.1 2.0£0.1 2.0£0.1 2.040.1 2.0+0.1 2.0+0.1
B| 4001 | 4.0:0.1 4.0+0.1 4.00.1 4.00.1 4.0£0.1 4.0£0.1 4.0£0.1 4.0+0.1 4.0+0.1
C| 015501 | 01.55:0.1 | 01.5£0.1 | 01.5¢0.1/-0 | 01.510.1/0 | 91.5+0.1/-0 | 61.5+0.1/-0 | ¢1.5+0.1/~0 | $1.5+0.1/~0 | 61.5+0.1/0
D| 80:01 | 8001 8.0+0.1 4.00.1 4.00.1 4001  |8.0:0.1/4.0:0.1| 8.0:0.1/4.0:0.1| 8.0+0.1 4.0+0.1
E| 75:01 | 7501 7.540.1 35101 | 3.5:005 | 55+0.1 5.5+0.1 5.5+0.1 5.5+0.1 7.540.1
A | F| 175:01 | 175504 | 175:01 | 175801 | 175804 | 175t01 | 175t04 | 175:0.1 | 1.75t01 | 1.75:0.1
PG| 160:03 | 160103 | 160102 | 80:03 | 80:02 [80:0312003| 120:03 | 120503 | 120:03 | 16.0:03
H| o155 0155 | 0155501 | 01.510.1/-0 | ¢1.0+0.2/-0 | 61.510.1/-0 | ¢1.5+0.1/-0 | 61.5+0.1/-0 | 61.5+0.1/-0 | ¢1.5+0.1/-0
J| 818 8.18 7.4+0.1 3.540.1 3.6+0.1 4.4+0.1 5.5+0.1 5.5+0.1 5.5+0.1 7.440.1
L| 556 5.56 5.4+0.1 2.8+0.1 2.940.1 2.9+0.1 3.740.1 3.740.1 3.740.1 5.4+0.1
N| 216t01 | 216:0.1 | 2.0+0.1 1.10.1 13201 | 1140113801 | 1.6:0.1/15:0.1 | 16£0.115:01] 1.8+0.1 2.120.1
0| 03005 | 03:0.05 | 0.3:0.05 | 0.25:0.05 | 0.3:0.05 |02:00503:005| 0.3t0.05 | 0.3t0.05 | 0.3+0.05 | 0.3+0.05
P | 0330£20254:2 [0330:20254+2 | 0180+0/-3 | 1802 | 0180+1/-1.5 |a25httig0sti15 |  330+1 033021 03301 0254+2
q | Q] otoost | otoost | e60+1/-0 060 06041/-0 | 4100:1/660+1/-0 | 0100=1/060 | 61001060 | 01001 01001
E|R| 013:03 | 01303 | 01302 | 013:02 | 013t0.2 | 013102 | 013:02 | 0¢13:02 | 013502 | 013:0.2
E [ S| 21208 | 021208 | 021208 | 021208 | 021408 | 021208 | 021408 | 021208 | 021408 | 021108
U| 2005 | 20:05 2.040.5 2005 | 20:05 | 20+05 2.040.5 20105 | 20£02 | 20£05
W | 164 |175:05164 | 17+0.2 9.0£01 | 9.0+0.3/-0 [90:031301030| 13.5+1 13.5+1 13541 17.5:0.5
Qty | 30001000 | 3000/1000 | 1000 2000 2000 | 4000/2000 | 2000 4000 4000 1000
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) KYOCERA Ordering Format for Crystal Oscillatiors

IORDERING FORMAT FOR CRYSTAL OSCILLATORS

Please specify the following items when ordering crystal oscillators.
I. Standard products shown in the catalogue:
Please specify package type and nominal frequency.

II. Special-order products:
Please specify the following items in specification.

1. Frequency
(1)Oscillation Frequency Hz

2. Frequency Stability

(1)Temperature x10° MAX. ~ °C (On the basis of +25°C frequency)
(2)Supply Voltage x10° MAX. VDC + %
(3)Load. x10° MAX. Q/f pF + % * %
(4)Aging x10° MAX./year
3. Frequency Tuning Range
* x10° MIN
4. Frequency Control Range
+ ~+ x107° /+ V+ V
5. Output
(1)Voltage Vrms Ve-r MIN.
(2)Wave Form
Sine, Half sine wave, Harmonics 2nd dB, 3rd dB, Others dB
(3)Load Resistance Q//Capacitance pF
6 . Supply Voltage
(1)For circuit VDC+ Y%, mA MAX.
7 . Environmental Condition
(1)Operating Temperature Range ~ °C
(2)Vibration
Total Amplitude mm, Vibration Frequency Hz~ Hz
(3)Shock

8 . Dimensions, Pin Connection

9. Application

FAV/X
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ol KYOCERA Synthetic Quartz Crystals

1. Quartz Crystals... What?
The quartz crystal is a single crystal of silicon dioxide and used in important electronic components of digital equipment such as
mobile communications, optic communications, video equipment and PCs as a precise source of electrical signal.

2. Quartz Crystals... Why?

The quartz crystal has a character when the compression is applied to the direction of the crystal axis (x axis), the electric
change) generates on the quartz crystal plate, and on the contrary, when the electricity is applied to the quartz crystal plate, the
distortion occurs inside the crystal plate. The phenomenon is called the piezo electric effect or piezo electric reverse effect.

3. Synthetic Quartz Crystals... How?

The synthetic quartz crystal is grown by the hydrothermal method using the pressured container called the autoclave. The
crystal is insoluble to most of the solution under the normal temperature and pressure but becomes soluble by the hydrothermal
reaction in the high temperature and high pressure. The growth of the synthetic quartz crystal is taking advantage of this
reaction. The high pressure necessary for growing is obtained by filling the alkaline solution up to the approximate 70-85% of
the capacity of the autoclave and applying the temperature. The ordinary growing temperature is approximately 350-360°C and
the growing pressure is approximately 90-145Mpa.

The autoclave, upper growing area and lower dissolution area is partitioned by the perforated panel called the baffle. Hang the
seed crystal in the upper growing area and place the raw material, Lasca, a fragment of the natural quartz crystal in the lower
dissolution area. By maintaining the temperature in the growing area lower than the solution area, the raw material in a
saturated state in the dissolution area will rise to the growing area by the heat conviction provided by the temperature difference.
Since the growing area is lower than the dissolution area in temperature, the solution will become a super-saturation and re-
crystalize the surface of the seed crystal.

The growing speed is approximately 0.4-0.6mm per day and the growing number of day is from about 40 days to more than

200 days depending on the applications. With the strict temperature and pressure control for a long period of time, you will get
approximately 1,500-2,000kg of high quality synthetic quartz crystals in one growth process.

-— Safety valve
Pressure gauge ——————» @ |
T
L]

- 1 =
D D D Gasket(Seal Ring)
HE =

Growth Zone <

Lasca

Dissolution Zone <

-+——— Furnace

0000000000000 00000000000000O00OO00000000O0O0
0000000000000000000000POOOOOOOOO0OOGOOO0O0O

©00000O0O0O0O OO

Autoclave
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Lumbered P-bar

Synthetic Quartz Crystals

. . Dimensions (mm) .

Type Orientation s e v Weight(g)
LP-0918 0° 9.0 18.0 200 85
LP-1020 0° 10.0 20.0 200 105

Lumbered Z-plate
Dimensions (mm)

Type Orientation S T Vi5 Weight (g)
LZ-3118 0° 31.0 18.0 210 303
LZ-3119 0° 31.0 19.0 210 319
LZ-3120 0° 31.0 20.0 210 336
LZ-3122 0 31.0 22.0 210 369
LZ-6518 0° 65.0 18.0 210 602
LZ-6519 0 65.0 19.0 210 636
LZ-6520 0° 65.0 20.0 210 670
LZ-6522 0° 65.0 22.0 210 738
LZ-6532 0° 65.0 32.0 200 950
LZ-6534 0° 65.0 34.0 200 1079
LZ-6538 0° 65.0 38.0 200 1160
LZ-6540 0° 65.0 40.0 200 1220

Dimensions wnt:mmy  Dimensions (Unit : mm)
Lumbered P-ber Lumbered Z-plate
Y |
ST
................ st ) N ,
—/ “‘1 z Seed Crystal /
EI T_, y
- 2.5mm MAX.

*Please inquire about dimension other than the above.
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Specifications

Synthetic Quartz Crystals

» Kind of crystal : Right hand crystal unless otherwise specified.
* Twinning : No electrical or optical twinning is included.

Infra-red quality indication o (3500cm™)

Grades o Maxima
Aa 0.026
A 0.033
B 0.045
C 0.060
D 0.080
E 0.120
Inclusion density
Inclusion density (/cm?)

Grades 10-30(um) 30-70(um) 70-100(um) >100(um)
Ia 2 1 0 0
Ib 3 2 1 1

I 6 4 2 2
I 9 5 4 3
il 12 8 6 4

Etch channel density p

Grades Etch channel density p(/cm?)
1 10
2 30
3 100
4 300
5 600

FAV/X
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Crystal Blanks

Wafers for blanks

Features
* Manufactures blanks for fine and miniature crytal units.

Applications

¢ Blanks for crystal units.

(Unit : mm)

Model Basic Frequency Dimensions Thickness Surface Finish Main Face Angle
1" Rectangular plate _ 25.4x25.4 0.045MIN #4000 Angle Specified+15"
2" Rectangular plate _ 50.8x50.8 0.085MIN #4000 Angle Specified+15"
3" Rectangular plate _ 76.2x76.2 0.200MIN #4000 Angle Specified+1'
Blanks (Unit : mm)
Model Basic Frequency Dimensions Surface Finish Main Face Angle Contour Finish
L2.0 Blank 12MHz ~ 55MHz Long Side 2.0 #4000 Angle Specified£15" #4000
L3.5 Blank 10MHz ~ 55MHz Long Side 3.5 #4000 Angle Specified+15" #4000
*Size and thickness other than above shall be studied upon request
Cut Angle of Crystal Blank AT Cut Plate
AT +35°15' Standard cutting angle accuracy (6)
-49° 6=15"
+38° 6=30"
_520 5 =60”
+66°
\ .

FAV/X
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Optical Devices
Crystal Optical Low Pass Filters

Features

cut coating .

Applications

* Digital video camera.
e Security camera.

* Digital still camera.

* Made of high quality synthetic quartz crystal for optical device.
* Available for requirement of various spectrum by infrared absorption glass or infrared-

* Available with ultra violet cut coating or ultra violet-cut coating + infrared cut coating
* Available with large size aperture used for single lens reflex digital still camera.
¢ Flexible design depending on each separation pattern.

l
\
|
\

0
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

Wavelength(nm)
UV-IR-cut coating type

Dimensions wit-mm  Specifications
ltem Specification
Outline dimensions 5~30mmo
s Separation direction On discussion
¥
o Optic axis tolerance +60' MAX.
Flatness Within 5 Newton rings
Defect limit 30um MAX.
ONg A0.1 Composition 1~7pieces
1 — Transmittance On discussion
@77 g * Please consult us if you require about specification other than above.
+|
@1 o . .
B Standard Dimensions
1/2 inch size | 1/3 inch size | 1/4 inch size | 1/5 inch size
OLPF Structure (one example)
1.Double refractive crystal element A 12mm 8.8mm 7.8mm 5.5mm
2.Infrared cut f|lt'er glass 11mm 8.2mm 7.3mm 5.0mm
3.Double refractive crystal element
4.AR coating C | Determined in accordance with CCD image sensor
Spectral Transmittance Characteristics(Example)
100 100
%0 .'r"”"VV'W “’\ %0 ™
r |
80 80 \
= 70 ;\5\ 70 \
< w0 g 60
§ 50 £ 50
e E o \\
c ©
S 30 = 30
- 20 \ 20 \
10 10
0400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 o400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100
Wavelength(nm) Wavelength(nm)
IR-cut coating type IR-cut filter glass type
100 A 100 T
90 90
80 80 \
70 70
9} 60 % 60
§ 50 ’ 5 50
E 4 I E 4
E 30 / § 30

oL \

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

Wavelength(nm)

IR-cut filter glass+UV-IR-cut coating type
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IR-cut Filters

Features

* Made of high quality glass for optical device.
¢ Available for requirement of various spectrum by infrared cut coating.

Applications
* Camera module for mobile phones.

Specifications
Item Specifications
Outline dimensions 3~10mm
Flatness Within 3 Newton rings
Defect limit 30um MAX.
Transmittance On discussion

* Please consult us if you require about specification other than above.

Dimensions
Dimensions
A 3~10mm
- B 3~10mm
o
] C 0.3~0.5mm
— * Material : Optical glass or Quartz Crystal
A+0.1
©)
\ 77777777777 ©
o @ Infrared cut coating
@E jg @ Optical glass or Quartz Crystal
® T B @ AR coating

Spectral Transmittance Characteristics(Example)

~
o
I —

S

g 60 Y

2

8 50

5 40

f=

[

- | |
20 \ I
10
0 _
400 500 600 700 800 900 1000 1100 1200

Wavelength(nm)
AR+IR-cut coating
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Optical Devices
Crystal Phase Plates

Features

Applications
« CD-RW,DVD-RW

Specifications
Type Single layer Double layers
Specifications 1/4Wave | 1/2Wave | 1/4Wave | 1/2Wave
Phase retardation 90° 180° 90° 180°

Phase retardation tolerance

+3°(at center wavelength)

Crystal plate azimuth

Rotated Z-cut *1 Y-cut or X-cut

Center wavelength

400nm~800nm

Optic axis tolerance +1°

Outline dimensions(mm) 3x3~6+0.1
Thickness(mm) 0.440.1 0.8+0.1 1.0+0.1
Angle of incidence Vertical

Transmittance

More than 98%(AR coating on both surface)

Wave front aberration(Transmission)

On discussion

Dimensions

* Made of high quality synthetic quartz crystal for optical device.
* Available with anti-reflactive coating for various range of wavelength.

Optic axis-2

Optic axis-1

TAV/X
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Optical Devices
Phase Plates for LCD Projectors

Features

* Made of high quality synthetic quartz crystal for optical device.
* Available with large size aperture.

Applications

* Liquid crystal projector.

Specifications

Specification

Type

Double Layers Quarter Wave Plates

Phase retardation

90°15°(at center wavelength)

Crystal plate azimuth

Y-cut or X-cut

Wave length 420nm~680nm
Optic axis tolerance +1°
Outline dimensions(mm) 620 x 20~30 x 30*1
Thickness(mm) 0.4~1.0
Angle of incident Vertical

Transmittance

More than 98%(AR coating on both surface)

Wave front aberration(Transmission)

On discussion

* Please consult us if you require about specification other than above.

Dimensions
Optic axis-2
[ |
| |
|
} } Optic axis-1
| |
| |
| |
| |
| |
| |
| |
! ! “i
AR coating 4 4 4

TAV/X
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Optical Devices

Quartz Crystal Plates for LCD Projectors

Features

¢ Excellent thermal radiation characteristics.

Applications

e Liquid crystal projector.

Specifications
Center wave length 420nm~680nm
Outline dimensions(mm) 50 x 50MAX.
Thickness(mm) 0.4~1.0£0.1
Reflectance Less than 0.5% (One side)
Optic axis tolerance 90°+1°

* Crystal element without AR coating is possible.

Dimensions

Optic axis

AR coating

TAV/X
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Optical Devices
Ordering Format for Optical Low Pass Filters

IORDERING FORMAT for OPTICAL LOW PASS FILTERS

Please specify the following items when ordering Optical Low Pass Filter.

1. Application

Video camera Security camera Digital still camera
PC camera  Other ( )

2. CCD imager specifications

Maker Model Video output (NTSC.PAL. )
Inch size Total Pixels Number

Unit Cell Size (CCD pixel pitch)

Horizontal um x Vertical um

3. O.L.P.F. Specifications

(1)Dimensions

Length um x Width um x Thickness um
(2)Composition ( ) pieces
45° Double refractive crystal element ( ) pieces
0° Double refractive crystal element ( ) pieces
90° Double refractive crystal element ( ) pieces
* Double refractive crystal element ( ) pieces
IR-cut filter need - notneed

IR-cut filter Glass IR-cut coat

FAV/X



THE NEW VALUE FRONTIER

% KYOCERG

Filters

SAW Filters
Monolithic Crystal Filters (MCF)



ol KYOCERA Surface Acoustic Wave Filters

SF Series

Features How to Order
* Small and low profile SF 16 - 1575 F 4 UU 01
e Low insertion loss T D) YA
* High Selectivity © @ ® ®6 6 @
 Withstanding High Voltage DSeries
(2Package Size
(®Frequency
Applications @Application
«PCS (®Tarminals
<GPS ®Input/Output Condition
(@Custom Specification
RokS Conforming
Dimensions (Unit : mm) (Unit : mm)

Fig. A Fig. B

Tolerance: +0.2[mm]

@ | HIGH INPUT
©Tolerance: +0.2[mm] 2 | GROUND
@ | GROUND ] 0. 0. @ | Low INPUT
@ | INPUT D | GROUND
GROUND — ) | Low ouTPUT
p77z77z227227222222Z22222222ZA GROUND 7z //J///%//////I///Il//// é GROUND
7 7 OUTPUT 7 / 7 & @ | HIGH OUTPUT
7 7 7 K
’ 7 GROUND é % é ha GROUND
(Unit : mm) (Unit : mm)
Fig. C Fig. D

Tolerance: +0.2[mm]
@ | HIGH INPUT
>

e 7
7 7
7] 7
% 7]
% U
7] 7
% A
7 A
% Y
7 7]
7 7]
7 7
7 7
A 7
7] 7
7 7]
7] Y
7 %
U U
A 7
%) 7
7 7]
7 7
7] 7
7 7]
7 7]
7 7
7 7|
7 7
7 7
7] 7
A 7
/ ¢
1, 7

@ | GROUND
4 @ | LOW INPUT
@ | GROUND
4:0.65] 0.7 Tolerance: +£0.2[mm] ® | LOW OUTPUT
@ | INPUT ® | GROUND
@ | ouTPUT @ | HIGH OUTPUT
@ | GROUND ® | GROUND

(Unit : mm) (Unit : mm)
Fig. E 203 Lo1ls  Fig. F
® el 7 100%:
SHIN ,
@g ® @ £®’ /%

Tolerance: +0.2[mm] Tolerance: +0.1[mm]

@ | INPUT © @ | INPUT
@ | OUTPUT S @ | OUTPUT
® | GROUND ® | GROUND
(Unit : mm)
404, 0.1 Fig. G
® e, gogor

e[ ‘

\@
n

] Ol
O L] @

Tolerance: +0.1[mm]
@ | INPUT
OuUTPUT
GROUND

1.6

0.5

3-04, 0.6

f
©)

[os |

©|®]|
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) KYOCERA Surface Acoustic Wave Filters
SF Series

Recommended Land Pattern (Unit - mm) (Unit - mm)
2 Fig. H Fig. |
1.25 0.6 1.25
u 3 @
T
|
e
|
‘ @ [HIGH INPUT
®3 - ® @ | GROUND
1.25 15 1.25 @ | GROUND - - - @ |LOW INPUT
@ [INPUT D | GROUND
(3 | GROUND 0.45| @) 045 ® | LOW OUTPUT
GROUND ® | GROUND
® |OUTPUT @ |HIGH OUTPUT
® | GROUND ® [ GROUND
(Unit : mm) (Unit : mm)
Fig. J Fig. K
0.7 gDs
,,,,,,,,,,,,,,, ‘ : :
i
i |
Q| | e (©) |:| 3
i |
| |
|
1
! i
| -
| €0.3 [
: v—e ®3 ®
|
! | & @ [HIGH INPUT
- (=i Ty
O] N (O] @ |GROUND
L ; e ® [LOW INPUT
””””” - GROUND
0.8 07 0.8 ® [Low ouTPUT
@ |INPUT ® 05 |o3s| @ ® | GROUND
@ |OUTPUT ® @ |HIGH OUTPUT
3 | GROUND ® | GROUND
(Unit : mm) (Unit : mm)
06 __ 08 _ 06 Fig. L Fig. M
=@ [T ®
| H <r_[
I | o,
| [
| 'S
; T
|
- | |
O}
@ |INPUT ® @ [INPUT
015 @ |ouTPUT 0.15 @ [ouTPUT
0.8 0.5 3 | GROUND 3 | GROUND
(Unit : mm)
Fig. N
4-0.4 0.1
[ e T
\ S
| |
< ! I
3@, '®
| |
\
| |
| |
I =
| 0.25 =]
| |
j
| |
|
g®: @
|
: |
] |
0.4 @ |INPUT
@ |ouTPUT
(3 | GROUND
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ol KYOCERA Surface Acoustic Wave Filters
SF Series

Specifications
Parts No. Application | Pass Band Plf'nssser?iao||11d RessBanc BP::csi Absolute Rejection Operaing | Storage || Test [*75) g
- PP Frequency | ') (c" | Variation |yswR g Temperature| Temperature | " | Circuit| paten [Dinensions
869MHz OMHz | 824MHz | 915MHz | 960MHz
SF16-0881M5UB01 Cellular| Differential aoaiy, |0dB max|1.5dB max rﬁfx 824MHz | 849MHz | 960MHz | 3000MHz Fig. F |Fig. R|Fig. M [
35dB min | 30dB min | 23dB min | 40dB min
1573.92MHz 810MHz | 1429MHz | 1893MHz
SF16-1575F4UU01 GPS | Front End 1576, 9o | -84 max|1.00B max rﬁfx 960MHz | 1501MHz | 2170MHz Fig. G|Fig. Q| Fig. N[
) 27dB min | 37dB min | 35dB min
810MHz 1207MHz 1850MHz
1573.92MHz - . .
SF16-1575M4UU01 GPS |Inter Stage |, ' |1.808 max|1.008 max 25 | ogomHz 120822MH2 | Gz | 24| 128 42MHZ b Fig. G|Fig. Q|Fig. N[5
i 35dB min | 45dB min | 45dB min | 25dB min | 35dB min | 30dB min
1930MHz OMHz | 1850MHz | 2040MHz | 2200MHz | 2800MHz | 3400MHz
SF16-1960M5UBO1 PCS |Differential 1990MHz 4.1dB max|2.0dB max rﬁ:x 1850MHz | 1910MHz | 2200MHz | 2800MHz | 3400MHz | 6000MHz Fig. F|Fig. R|Fig. [
30dB min | 15dB min | 25dB min | 30dB min | 30dB min | 20dB min
869MHz OMHz | 824MHz | 915MHz | 960MHz
SF25-0881M5UB02 Cellular| Differential aoaitp, | 0B mex|1.5dB max rﬁai 824MHz | 849MHz | 960MHz |3000MHz Fig. E|Fig. R| Fig. L [""™
35dB min | 30dB min | 23dB min | 40dB min
810MHz | 1429MHz | 1893MHz
SF25-1575F4UU01 GPS | £onieng |2 P2 e max|1.0dB max| 20 i i y Fig. C Fig. Q| Fig. J "™
Single 1576 5oMHz| : max | 960MHz | 1501MHz | 2170MHz g. C|Fig. Q| Fig. J |5
27dB min | 37dB min | 35dB min
1573.92MHz OMHz | 1475MHz | 1625MHz | 1675MHz | 3155MHz
SF25-1575M5UB01 GPS | Differential || - o [1.80B max|0.7dB max rﬁjx 1475MHz | 1525MHz | 1675MHz | 3155MHz | 6000MHzZ Fig. E|Fig. R| Fig. L "%
’ 30dB min | 10dB min | 10dB min | 30dB min | 20dB min
810MHz | 1429MHz | 1895MHz
SF25-157554UU01 GPS |ier Stage| > > 2" |5 0B max|1.0dB max| 20 i i . Fig. C |Fig. Q| Fig. J /™5
Single 98| 576.5oMmHz| . max | 960MHz | 1501MHz | 1916MHz g. C|Fig. Q Fig. J |5
45dB min | 40dB min | 35dB min
1850MHz 20 OMHz | 1700MHz| 1770MHz | 1930MHz | 2040MHz | 2100MHz| g 0
TX(Low) | ooz |2-29B max|1.5dB max| oy | 1700MHz | 1760MHz | 1800MHz | 1960MHz | 2100MHz | 2500MHz att‘s)”c gg’c
i ¢ : . - - + +
20dB min | 15dB min | 15dB min | 32dB min | 25dB min | 20dB min N N y Dimensions|
SF25-1880H8UU00 PCS Fig. D |Fig. P|Fig. K
(Hal) 1880MHz OMHz | 1700MHz | 1800MHz | 1960MHz | 2040MHz | 2100MHz 95| FIFe- B
Tx(High) | o Gy |2-20B max|1.5dB max ma& 1700MHz | 1760MHz | 1830MHz | 1990MHz | 2100MHz | 2500MHz
20dB min | 15dB min | 15dB min | 32dB min | 25dB min | 20dB min
1930MHz OMHz | 1850MHz | 2040MHz | 2200MHz | 2800MHz | 3400MHz
SF25-1960M5UB01 PCS | Diferontial| oo~ |4.10B max|2.008 max 25 | 1850MHz| 1910MHz | 2200MHz | 2800MHz | 3400MHz | 6000MHz Fig. E|Fig. R|Fig. L "™
30dB min | 15dB min | 25dB min | 30dB min | 30dB min | 20dB min
810MHz | 1429MHz 1893MHz | 1920MHz
1573.92MHz » 7 . . )
SF30-1575F6UU03 s?nF;?e FrontEnd || oo iy, |1-89B max| 1008 max 20 | stz | 1501z o | 1920Mtz 2170wz |2 Fig. A|Fig. O Fig. H ™"
) 25dB min | 25dB min | 25dB min | 25dB min | 25dB min | 18dB min
DC | 810MHz |1429MHz 1893MHz | 1920MHz
GPS 1573.92MHz 2, : - = TM701IMHzZ |- - ale ol o
SF30-1575S6UU03 Single Inter Stage 1576.92MHz 3.0dB max|1.0dB max m:g( 810MHz | 958MHz | 1501MHz 1920MHz | 3000MHz Fig. A |Fig. O|Fig. H|"™™"
) 25dB min | 45dB min | 40dB min | 45dB min | 40dB min | 30dB min
1850MHz 1590MHz | 1720MHz | 1930MHz | 3400MHz
SF30-1880M6UU00 PCS | Tx to1GH, | 598 Max|2.80B max 25 | 1650MHz| 1780MHz | 1990MHz | 4800MHz Fig. A|Fig. O|Fig. H "™
20dB min | 20dB min| 7dB min | 15dB min
1850MHz »s 0  [1700MHz|1930MHz | 2200MHz | 2700MHz
TX(Low) | oommg |2:09B max|1.7dB max| oy | 1700MHz | 1760MHz | 1960MHz | 2700MHz | 3000MHz
20dB min | 15dB min | 32dB min | 20dB min | 7dB min s
SF30-1880H8UU00 PCS o BlFia P Fig. | [oreses
(Half) 1880MHz 0 |1700MHz| 1960MHz | 2200MHz | 2700MHz Fig. B|Fig.P| Fig.11 7
' 23 - - - - -
Tx(High) | oz 3098 max|1.7dB max| o | 1700MHz| 1760MHz | 1990MHz | 2700MHz | 000MHz
20dB min | 15dB min | 32dB min | 20dB min | 7dB min
1930MHz 1509MHz | 1850MHz | 2100MHz | 3400MHz
SF30-1960M6UU00 PCS Rx 1990MHz 4.0dB max|2.8dB max rﬁé?x 1780MHz | 1910MHz | 2375MHz | 4350MHz Fig. A|Fig. O|Fig. H 1"
20dB min | 10dB min | 24dB min | 10dB min
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Surface Acoustic Wave Filters
SF Series

Characteristics
<GPS Single Front End>Parts No. : SF16-1575F4UU01
0 8 0
10 7 h
\ 10
20 6 = 2
g \ . g=
2 - 2
g . \ .3 2 % =
2 2
g L \/ . £, —\\ /’JNWMMW/
60 \ / 2 50 \V r\\\/l/
70 1 60
1375.42 1575.42 1775.42 3000 6000
Frequency[MHZz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
<GPS Single Inter Stage>Parts No. : SF16-1575M4UU01
0 8 0
10 / 7 10
20 6
E @‘ 20
;g 30 l 5 % E "
© ©
Lo ‘2 e e LN
< /] X 3 <% \ /’ g
60 \A f 2 50 \I
70 1 60
1375.42 1575.42 1775.42 3000 6000
Frequency[MHz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
<GPS Single Front End>Parts No. : SF25-1575F4UU00
0 9 [
10 I \ 8 10
20 I \ 7 20
g 30 6 g. 30
5 J | - 5 . -~ e
© A ©
— | 8 : M ~NAT
g 50 4 g 50 V
<< ‘ <
60 3 60
70 2 70
80 \’\/ 1 80
1375.42 142542 147542 152542 157542 1625.42 167542 172542 1775.42 500 1000 1500 2000 2500 3000
Frequency[MHz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
<GPS Single Inter Stage>Parts No. : SF25-157554UU00
0 9 0
10 /f\\ 8 10
20 7 20
% 30 I \ 6 % 30
2 4 j \ 5 = 2 40 — Y]
2 g \ [g 2 "\
% 50 - 4 % 50 \ e
60 3 60 /
70 '\1 A 2 70
80 1 80
1375.42 142542 147542 152542 157542 162542 167542 172542 1775.42 0 500 1000 1500 2000 2500 3000
Frequency[MHz] Frequency[MHz]

Pass Band Characteristics

Spurious Characteristics
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ol KYOCERA Surface Acoustic Wave Filters

SF Series

Characteristics
<Cellular Rx>Parts No. : SF16-0881M5UB01
0 1 0
10 \ 10 10
20 \r'\ 9 20
g f v e ; g ¥
g‘ 40 I' -\ 7 « E‘ 40
5 50 6 = £ 50 —
2 e M_\ I\j \ 5 2 g 60 —~
Z 70\4 ! ‘\ .Y l 4 Z 70 s /./
80 \ H , 3 80 J -Af
90 ¥ i \,_\/\ 2 90 M
100 ~~J I 1 100
781.5 881.5 981.5 0 3000 6000
Frequency[MHz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
<PCS Rx>Parts No. : SF16-1960M5UBO1
0 8 0
10 AN 7 10
\ 20
20 6 30 L,
g 30 ’M \V/ 5 g 40 \
2 2N r \ 4 % 2 50 ) \.'4\ r\\ Ty
ésov\. /"\,\/4\\ s ” 5 60 f T v 'A"VM%‘ V\"'
. \ / : - Wy
I AVA Ny 80
70 T 1 90 |
80 0 100 ‘
1760 1960 2160 0 3000 6000
Frequency[MHz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
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Surface Acoustic Wave Filters

SF Series
Test Circuit
Fig. O Fig. P
®F @ 50Q ;T 50Q
=———- - L@ @
® ® \ |
! | He ®HF
® ® | ! I © 06 S
| $80e L | I 500 } [ }
| CD } | | | 00 |
| 1 1 | i |
] ! LT | L ]
A LOW Test
oo \ T e 7
@ |GROUND | } | }
@ [INPUT ‘ | ‘ \
3 |GROUND } | 1 50Q |
@ |GROUND | 500 | } \
® [oUTPUT \ ‘ T | }
® |GROUND o — ® @ — | S TrGHINPGT
%@ @—E @ |GROUND
3 | LOW INPUT
i @ | GROUND
Flg' Q @ Ef @ & |LOW OUTPUT
50Q 50Q (® | GROUND
( HIGH OUTPUT
2 2 HIGH Test ® [GRounD
‘ === ]
\ } Fig. R
oo L] R — :
\ \
| 3502 I I |
O] o ol i
[ \
i | ( ) @ | 1000 |
\ \
[ N | | |
7 b | 50Q } ® @ | }
! [ | [
| T e ‘
@ |INPUT | } @ |INPUT
2) |OUTPUT | | @ |OUTPUT
@ |GROUND L __ | @ |GROUND
Recommended Temperature Profile IR Reflow Taping Dimensions (Unit : mm)
A
o B oH J L
Temp(°C) w B
Vol e 1 -
[=]
i (o]
. ° %@{ ﬂﬂi [*
oF e ‘M‘
150 150°C=10°C
s
100 — 200"0‘
#0seomax Code| A| B|C|D|F|G|H|J|K|[L|M
507 Dimensionst| 4.0 | 2.0 |12.0| 5.5 |1.55| 8.0 |1.55| 3.3 | 3.3 |0.3 [1.85
o [ D1080se * B0t0120e0 Dimensions2| 4.0 | 2.0 |12.0| 5.5 [1.55| 8.0 |1.55| 4.0 | 4.0 |0.3 |1.40
— Time
Dimensions3| 4.0 | 2.0 {12.0] 5.5 [1.10| 4.0 |[1.55| 2.4 | 2.9 0.3 |1.20
Dimensions4) 4.0 | 2.0 | 8.0| 3.5 |1.10| 4.0 |1.50| 1.7 | 1.8 |0.25|0.85
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Surface Acoustic Wave (SAW) Filters

IF SAW Filters for W-CDMA
LSFB54-190-004M2

Features

* Wide-Band IF filter for W-CDMA.

* Because it is leadless type, automatic
mounting is possible.

* Excellent phase characteristics.

* Balance connection type of input and output
is available.

Standard Frequencies

How to Order
LSF B 54 - 190 - 004M 2

O @ 6 ®
(DLSF.....- Li2B4O7 SAW Filter
@B Seam weld type

(354 -wnne- Package Number (01, 02+ )

* 190.0MHz. @®190-------Nominal Frequency
(5)004M.----Pass Bandwidth 4MHz
@2 ........... Sub-Number
Ph Free Roi$ Gonforming
Specifications Recommended Land Pattern unit: mm)
ltem Unit Conditions Specifications
Nominal Frequency MHz 190.0 B54
Operating Temperature Range °C —20~+75 — 2,00 *° 2.00 w =l
Storage Temperature Range ‘C -40~+80 —ﬂ' N @
Pass Bandwidth MHz —3dB +2.3* +1.92 MIN. g g i % =
Ripple dB +1.92MHz 08* ! 1.5 MAX. T y <
Insertion Loss dB Minimum Loss 6.5%1 9.0 MAX. #1 1.00
Fot5MHz 38* ! 20MIN. A0 o e |
Guaranteed Attenuation dB ; 5.40
Fo+10MHz 45~ l 40 MIN.
Group Delay Deviation ns Fo+1.92MHz 88 * i 140 MAX.
*:Typ.
Dimensions wnit:mm  Test Circuit
LSFB54
5.0+0.2 1.5MAX.
1
6 5 4_‘
iy K 190L 0S 2
® KSS iR
ﬁ CQNNECTION c2 1509 Vi
it T I
4:0UT 4 |
12 ggng reference
s " 5 3 [?aéa’l‘,je ] INPUT OUTPUT
] 3,4:0UT L] r2onH [t 1eonH
ci| 18pF [c2| 1epF
‘ |
3 -
* #6 #5 #4
0.8
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Surface Acoustic Wave (SAW) Filters

IF SAW Filters for W-CDMA
LSFB54-380-004MO0

Features
¢ Wide-Band IF filter for W-CDMA.

* Because it is leadless type, automatic

How to Order
LSF B 54 - 380 - 004M 0

mounting is possible. O @03 @ ®
* Excellent phase characteristics.
* Balance connection type of input and output () SF...... Li2B4O7 SAW Filter
is available. . @B-wereeee Seam weld type
Standard Frequencies (3)54........ Package Number (01, 02-------)
* 380MHz. @®380-------Nominal Frequency
(5)004M.---Pass Bandwidth 4MHz
@0 ........... Sub-Number
Ph Free RoHS Conforming
Specifications Recommended Land Pattern (nit: mm)
ltem Unit Conditions Specifications
Nominal Frequenc MHz 380.0 B54
auency 2.00 *° 2,00, =
Operating Temperature Range | °C —-20~+75 _ . o Ml =
Storage Temperature Range ‘C —40~+80
Pass Bandwidth MHz -3dB ~25/+2.8MHz *1 £1.92 MIN. = = i ET
T 1 i o«
Ripple dB +1.92MHz 1.0* | 2.0 MAX. A § & 2
. 1 S NN - -
Insertion Loss dB | Maximum Loss(+1.92MHz) 7.0* 110.0 MAX. #1 #2 1.00
— - o —————
—5/35dB * | 150 | B
Fot5MHz —— 25 MIN. 5.40
) +5/33dB * | :
Guaranteed Attenuation dB :
—10/39dB *i
Fo+10MHz —————— 30 MIN.
+10/55dB *|
Group Delay Deviation ns Fo+1.92MHz 140 * 1 300 MAX.
*: Typ.
Dimensions wnit:mm  Test Circuit
LSFB54
| 5.0+0.2 ) 1‘.5 MA)‘(_
#6)| #5 #4
o 380L 0S
& ® Kss
—
#6 #5 ;‘
" " " 500 S 380L 0S 2 :
® KSS |
‘l‘cz §sog vi
42 #3 ]:
CONNECTION i
ji‘-z e ;;I(;\‘ND
° #1 #2 #3 2%? INPUT OUTPUT
:GND
|_, |_ Z:GND L1 39nH L2 43nH
[?j’aGI:arlﬁe ] (o3 43pF c2 13pF
i —_ 3,4:0UT
3 i
* #6 #5 #4
0.8

FAV/X



ol KYOCERA Surface Acoustic Wave (SAW) Filters
IF SAW Filters for cdmaOne

MSFC30-183-001MO0
Features How to Order
¢ Wide-Band IF filter for cdmaOne.
D Belcgusznit is Iegglresosrtilprgéaurtlgmatic MSF 9 @ - @ -001M 9
mounting is possible. 26 ® ®

* Excellent phase characteristics.
* Balance connection type of input and output  (P)MSF...... Monolithic SAW Filter

is available. ] (Quartz Crystal)
Standard Frequencies @Ceveeees Solder weld type
* 183.6MHz (€)/c]0 s Package Number (01, 02------- )

@183+ Nominal Frequency
(®001M.--- Pass Bandwidth 1MHz

@0 ........... Sub-Number
Specifications Recommended Land Pattern unit: mm)
Item Unit Conditions Specifications 0.8 —» <
Nominal Frequency MHz 183.6 #8 %7 #6
Operating Temperature Range ‘C -30~+80 —_—
%
Storage Temperature Range °C —40~+85 %(\l M #5
635+ | , L
Pass Bandwidth kHz -5dB T}ims MIN. %
+670* |
: i % #4
Ripple dB Fo+300kHz 0.4* 1.0 MAX.
Insertion Loss dB | Minimum loss 65° 9.0 MAX # #% #3
-900/38 *1 2.54
Fo+900kHz 1 33 MIN. 7.6
: +900/40 *! -
Guaranteed Attenuation dB T
+1.25/38 *|
Fot1.25MHz ~ ———— 33 MIN
+1.25/40 * !
Group Delay Deviation ns Fo+300kHz 290 * 1500 MAX.
*: Typ.
Dimensions wnit:mm  Test Circuit
MSFC30
7.0+0.2 1.40 MAX.
‘ #8 #7 #6 ‘
[O]
M o#2 #3 73 ~
) :l: 0 E
[CHEE 1 ’
1.27x2 Single
Input 9
#1 #2 3 Output 4 INPUT OUTPUT
#10 ¢ others : Ground L1 12nH L3 100 nH
i - # , L2 68 nH
3 1.8 Balance
Y 49 v nput | 9,10 c1| 43pF c2 30 pF
Output 4,5
1.0 | #8 #7 ‘ ‘6 0.6 others : Ground

FAV/X
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Surface Acoustic Wave (SAW) Filters

IF SAW Filters for CDMA
MSFB55-183-001M0

Features

e Compact and thin.

* Wide-Band IF filter for CDMA.

* Excellent group delay distortion
characteristics.

* Balance connection type of input and output
is available.

» Automatic pick-and-place, reflow soldering.

How to Order
MSF B 55 -183 - 001M O

© 20 ® 6

(DMSF----.-Monolithic SAW Filter
(Quartz Crystal)

(€] RES Seam weld type
e Aleadf duct.
eac free proctic . (355.-++e-- Package Number (01, 02.--.-..)
Standard Frequencies @7183------- Nominal Frequency
i * 183.6MHz (8001M.--- Pass Bandwidth 1MHz
@0 ........... Sub-Number
Ph Free RoH$ Conforming
Specifications Recommended Land Pattern unit: mm)
ltem Unit Conditions Specifications
B55 #8 #7 #6
Nominal Frequency MHz — 183.6 127 127
e
Operating Temperature Range C -30~+80 — NN 1.25
Storage Temperature Range °C —40~+85 — . | % l#sy
Pass Bandwidth kHz 5B 650 +615 MIN. r&.h‘% . N\ !
i P . [ s
Ripple dB fo+300kHz 0.3* 1.0 MAX. aa | ©
: = — N ey &y N5
Insertion Loss dB Minimum loss 8.0 110.5 MAX. 44
T
-900/40 *| 33 MIN. S
Fo+900kHz ! A
+900/40 *1 33 MIN. Slgh
A B L - . -
Guaranteed Attenuation d 1 25/39 *i 33 MIN. T
Fot1.25MHz T
+1.25/40 *| 33 MIN.
Group Delay Deviation ns fo+300kHz 250 * 1500 MAX.
*: Typ.
Dimensions wnit:mm  Test Circuit
MSFB55
6.0+0.2 4»1.5 MAX<.7
#_7 ¥
ol 183 2S ] #5
&| #o ® KSS | #4 8,_|7_|_6r)r
# s #3 Fnein—co— 1 183 25 f oo
é o1 J,_OO_ ® KSS (o R
g [T ] 9!
S
Single
1.27 Input 9
Output 4
others : Ground INPUT OUTPUT
Balance L1 12 nH L3 18 nH
Input | 9,10 L2 100 nH L4 120 nH
Output 4,5 ci1 36 pF c2 30 pF
others : Ground
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Surface Acoustic Wave (SAW) Filters

IF SAW Filters for cdmaOne
MSFC30-110-001MO

Features

* Wide-Band IF filter for cdmaOne.

* Because it is leadless type, automatic
mounting is possible.

* Excellent phase characteristics.

* Balance connection type of input and output
is available.

How to Order
MSF C 30-110-001M O

© e ® 6

(DMSF----.-Monolithic SAW Filter

. (Quartz Crystal)
Standard Frequencies @C-evreeeens Solder weld type
* 110.0MHz (3)30--+---- Package Number (01, 02------ )
@110+ Nominal Frequency
(®001M:---- Pass Bandwidth 1MHz
@0 ........... Sub-Number
Specifications Recommended Land Pattern unit: mm)
ltem Unit Conditions Specifications 0.8 <
Nominal Frequency MHz 110.00 %8_ %7 #6
Operating Temperature Range °C -30~+80
7
Storage Temperature Range ‘C —-40~+85 S %c\g M #5
T ol
-645* | _—f -
Pass Bandwidth kHz -5dB Tiezo MIN. %
+ * o
i % #4
Ripple dB Fo+300kHz 0.2* 1.0 MAX.
Insertion Loss dB | MinimumLoss | 94* 112.0MAX. # #24 #
-900/43 * 2.54
Fo+900kHz ~ |———— 33 MIN. 76
. +900/40 *! - >
Guaranteed Attenuation dB T
-1.7/43 * |
Fo+1.7MHz —————— 33 MIN.
+1.7/38* 1
Group Delay Deviation ns Fo+300kHz 280* 1500 MAX.
*: Typ.
Dimensions wnit:mm  Test Circuit
MSFC30
1.40 MAX.
§ T 110 2A oo
r 8 o r o kSS | oot P
#1 #2 #3 g ) ca g %
° 1 I?‘l—ls 1 ” E
[CHAA 1 :
1270 Single
A Input 9
#1 #2 #3 Output 4 INPUT OUTPUT
#10 thers - Ground L1 220 nH L2 270 nH
R e #4 o eszl'am:u c1 43 pF c2 47 pF
z\i‘ #9 5 Input 9.10 c2 220 pF Cc3 330 pF
Output 4,5
1.0 | o i ‘#6 06 others : Ground
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Surface Acoustic Wave (SAW) Filters

IF SAW Filters for cdmaOne
MSFB43-85-001 MO

Features
* Wide-Band IF filter for cdmaOne.
* Because it is leadless type, automatic

How to Order
MSF B 43 -85 -001M O

mounting is possible. @ @ @ @ @
* Excellent phase characteristics.
* Balance connection type of input and output  (P)MSF...... Monolithic SAW Filter
is available. ] (Quartz Crystal)
Standard Frequencies (@)= T Seam weld type
* 85.380MHz (343 eeeene Package Number (01, 02:------ )
@85+ Nominal Frequency
(®001M:---- Pass Bandwidth 1MHz
@0 ........... Sub-Number
Rok§ Conforming
Specifications Recommended Land Pattern unit: mm)
ltem Unit Conditions Specifications
Nominal Frequency MHz 85.38
Operating Temperature Range °C -30~+80 _—
Storage Temperature Range °C -40~+85 _
) 640 * |
Pass Bandwidth kHz -5dB 11620 MIN.
+650 * 1
Ripple dB Fo+300kHz 04+ |1.0MAX
Insertion Loss dB Fo 9.1* } 12 MAX.
-900/48 * |
Guaranteed Attenuation dB Fo+900kHz ——— 33 MIN.
+900/42 *|
Group Delay Deviation ns Fo+300kHz 270 * }500 MAX.
*: Typ.
Dimensions wnit:mm  Test Circuit

MSFB43

‘ 9.1550.2

‘ #8 #7 #6 ‘

# 85.380 2H #

4.8+0.2

#10 o KSS #4
# #2 #3
254 | 254
# # #3

3 #4

#5

#8 #7 #6
1.0 le . 0.8

1.8 MAX.

T

SSG

500
—
Q

CONNECTION
1:GND
2:GND
3:GND
4:0UT
5:GND
6:GND
7:GND
8:GND
9:IN

10:GND

Balance
9,10:IN
4,5:0UT

8 l76
( ) At
9 85.380 2H H?
oKSS
10 13 L4
‘ JEA N
&
12]3 g
s
INPUT OUTPUT
L1 39 nH L3 390 nH
L2 330 nH L4 82 nH
c1 75 pF c3 56 pF

FAV/X
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for AMPS
MSFC30-183-022K0

Features
* IF filter for AMPS.
* Because it is leadless type, automatic

How to Order
MSF C 30 - 183 - 022K 0

mounting is possible. ® @6 @ ® ®
* Excellent group delay distortion
characteristics. ] (OMSF----.-Monolithic SAW Filter
Standard Frequencies (Quartz Crystal)
* 183.6MHz @C-eveivnenn Solder weld type
(3®30-+++0mene Package Number (01, 02.--....)
@183+ Nominal Frequency
(®022K.-.- Pass Bandwidth 22kHz
@0 ........... Sub-Number
Specifications Recommended Land Pattern unit: mm)
ltem Unit Conditions Specifications 0.8 > |a <
Nominal Frequency MHz 183.6 % %#_7 #6
Operating Temperature Range ‘C —25~+75 —_—
#9 7
Storage Temperature Range °C -35~+85 % 1 %c\g % #5
(o)
Pass Bandwidth kHz -3dB +11 MIN. B — @ b
T a
Ripple dB Fot11kHz 0* |1.5MAX. %_
- — : #10] % = % #4
Insertion Loss dB Minimum loss 45" 155 MAX.
Fo:60kH 6027 | " #24 b
ot z ' 11 MIN.
+60/21 | 2.54
Guaranteed Attenuation dB ' 7.6 -~
-120/51
Fo+120kHz 40 MIN.
+120/49 !
Group Delay Deviation us Fot+11kHz 12* | 15 MAX.
*: Typ.
Dimensions wnit:mm  Test Circuit
MSFC30
| 7.0+0.2 | 1 .40‘ MAX‘_
L2
u sl Qg
#o#2 #3 % S
g
1070 Single
o — Input 10
LAN .. ouput | 5 INPUT OUTPUT
Al w others : Ground L | 1200 |2 | 120nH
3 1.8 c1 3.5 pF c2 3.5 pF
Ny #9
#5
1.0 Lﬁ #7_| [*6 o6

FAV/X




D] KHOCERd Surface Acoustic Wave (SAW) Filters

IF SAW Filters for AMPS
MSFC12-83-026K0O/MSFC12-85-026K1

Features How to Order
o |F filter for AMPS.
¢ Because it is leadless type, automatic LSF 9 B - @ - %9
mounting is possible. ®© 23 @ ® ®
* Excellent group delay distortion
characteristics. ] (DMSF----- Monolithic SAW Filter
Standard Frequencies (Quartz Crystal)
¢ 83.16MHz. @C-eevenenes Solder weld type
* 85.38MHz. Package Number (01 s 02--eeeee )
Nominal Frequency
-- Pass Bandwidth 26kHz
@0 ........... Sub-Number
Specifications Recommended Land Pattern unit: mm)
Type MSFC12-83-026K0 MSFC12-85-026K1 0.8 - =
ltem Unit | Conditions |Specifications| Conditions |Specifications #8 ;ﬁ #6
Nominal Frequency MHz | ——— 83.16 _— 85.38
#9 P
Operating Temperature Range | ‘C —25~+75 —_— -30~+80 _ % A f(\! M #5
(8]
Storage Temperature Range | ‘C —35~+85 —40~+85 S ,2 o B
[a\)
- B n ~ n
Pass Bandwidth kHz 3dB Fo_13 MIN. 3dB Fo_:IS MIN. m% y % % "
Ripple dB | Fot13kHz | 0 *}1.5MAX| Fotx10kHz 0 *1.5 MAX.
Insertion Loss dB|Minimum Loss|3.5 *15.0 MAX, Minimum Loss| 3.5 *5.0 MAX. #1 #% #3
Fo-120kHz | 64 *! 50 MIN.| Fo-120kHz | 59 *1 40 MIN. 2.54
Guaranteed Attenuation | dB | Fot60kHz |35 *i 25MIN.| Fot60kHz | 33 *{ 25 MIN. 7.6 >
Fo+120kHz| 60 *i 50 MIN.| Fo+120kHz| 65 * 40 MIN.
Group Delay Deviation uS | Fox13kHz | 6 *i 10 MAX| Fot10kHz | 5 *i 12 MAX.
Terminating Impedance |Q/pF| —— 810//-1.5 MSFC12 980//-1.2
*: Typ. *: Typ.
Dimensions wnit:mmy  Test Circuit
MSFC12

7.00+0.2

#8 #7 #6

]
3 “l es38 0 ||
3 |40 ® KSS 44
I I —
o oo A7—_|_FL 5533 0J il g 5
k, L1 L2 o ” o'Kss “ c2 % E
CRER T | o . = | :
J ~
ﬂ 1.27 ’ ;é;

< CONNECTION

' .
3 1:GND 6:GND
& 2:GND > oND
3:GND S.OND
- 4:GND 9.OND
S:0UT(N) - 40:n(0UT)

#8 #7 #6

FAV/X
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Surface Acoustic Wave Filters

PAFC Series

Features

* Small and low profile

¢ Flat pass band characteristics
* Low insertion loss

* Excellent temperature stability

Application

* Remote Keyless Entry

How to Order
PAFC 433.92 AR 00

@® @ 6 @®
(DSeries
(2)Center Frequency
BType
@®Option

Dimensions wnt:mmy  Test Circuit
i E
il B
5 ®3

”///I//m//{m

7
?
U

AN\

22222222
-% Q[

1.27

®
®

EEPN
©

INPUT
) | OUTPUT
(3 | GROUND

()

Specifications

Parts No N(?e'?:tgfl =R Pas\deﬂa‘nd Stop Band Attenuation Operating | Storage
: Frequency (fn) Loss (at 3dB) P Temperature | Temperature
10MHz 414MHz 428MHz | 434.92MHz | 442MHz 550MHz
433.920 Fn+200kHz - N - - N - o o
PAFC433.92AR00| ™0 | 4.0dB max. = o 414MHz | 428MHz |432.92MHz| 442MHz | 550MHz | 1000MHz |-40to85°C|-40to 85°C
42dB min. | 35dB min. | 15dB min. | 10dB min. | 35dB min. | 40dB min.
Recommended Land Pattern wnt:mmy  Taping Dimensions (Unit: mm)
©)
M 1.67
A
w Bl oH ‘.i.‘ HT
5 £ ;é i{l
o \ e I«
)LJ LJLHLJLJ
| |
o | ‘ m

g

@ [INpuT Code| A |B|C |D|G|H|J|K|L/|M
@ |OUTPUT

@ |GROUND Dimensions | 4.0 | 2.0 (12.0 | 5.5 | 8.0 |1.55| 5.3 | 5.3 | 0.3 [2.10

FAV/X
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Surface Acoustic Wave Filters

PAFC Series

Recommended Temperature IR Reflow

Temp. ('C)
Peak Temp.
t 250_| 230+5°C
200°C min.
200 15sec max.
150 150£10°C /
100 | | 180°C min.
1 | 40sec max.
i i
50_| | |
i i
0 Oto60sec ' 60 to 120sec
— Time
Characteristics

e Pass Band Characteristics

e Spurious Characteristics

Attenuation(dB)

20

25

30

35

40
432.920

433.920

Frequency(MHz)

434.920

20

30

40

50

Attenuation(dB)

VIV

70

80

90
408.920

433.920
Frequency(MHz)

458.920

FAV/X
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Surface Acoustic Wave (SAW) Filters
800MHz Band SAW Filters for Remote Control

MSFB47-868-600K0

Features How to Order
* Small and low profile
* For European remote keyless entry system LSF E ﬂ - @ - %9
* For auto pick-and -place @ @ @ @ @ @
* Reflow compatible
* Lead free ] (DMSF--.-.-Monolithic SAW Filter
Standard Frequencies (Quartz Crystal)
* 868.3MHz. @B-wvevenee Seam weld type
(©FyRRE Package Number (01, 02..-.-..)
@868 Nominal Frequency
®600:---- Pass Bandwidth 600kHz
@0 ........... Sub-Number
ok Conforming
Specifications Recommended Land Pattern wnit: mm)
ltem Unit Conditions Specifications
Nominal Frequency MHz _ 868.3 24
- -
Operation Temperature Range °C —45~+90 — " | 7 | OIS
=== e - - - - -
Storage Temperature Range ‘C —45~-490 I i D D D
Pass Bandwidth kHz —3dB +300MIN. 5 _ | #4
- Y
€ #3|: _..| 1.46 G
Ripple dB Fo=%300kHz 1.5MAX. 3 i : 050‘
Insertion Loss dB Minimum loss 4.2MAX. | -
©
—168.3MHz ~ —38.3MHz 35 D D D &
—38.3MHz ~ —18.3MHz 32 Y Bl e B
; —183MHz ~ —3.3MHz 25 Bl e#2 s
Guaranteed Attenuation dB | +27MHz ~ +6.2MHz 11 MIN. .. 254 .|
+62MHz  ~ +147MHz 22 5.46
+14.7MHz ~ +31.7MHz 30 - y -
+31.7MHz ~ +131.7MHz 35
Terminating Impedance Q/lpF 315//—1.1
Dimensions wnit:mmy  Test Circuit
MSFB47
o GO0
! 165
|1 868
8 b = Terminal conection
|® 33| A
I P 4| 3. GND
=1z 4. GND
5 OUT
A ] 6, GND
| i ' 7. GND
- 1 8. GND
_:ZHMUJ. é| 9. GND
LI e 8 10, GND
r_ Lz “f_,.__i?.v. -
[j D i INPLIT OUTPUT
| *g Ll = 1Z0H Lz= 12nH
[ s | 1= 2~GpF €2« 2~BpF
! MEMO) MEMO)
[:I I_I !| Toleranee : +5% Tolerance : +5%
o A e —lg— T
‘in020)/ ?i_’.éﬂ_:"it i =

FAV/X
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Surface Acoustic Wave (SAW) Filters
400MHz Band SAW Filters for Low Power Radio Communications
LSFB44-426-800K0/LSFBA44-429-800K 0/LSFA02-434-002M0/LSFA02-422-800K0/LSFA02-440-400K 0/LSFB20-469-001M0

Features

* RF filter for transmission and reception.

* Low power consumption.
* Miniature size and light weight

Applications
* For engine-starter.
 For transceiver.

* For pager.

e For radio phone.

RoHS Confoeming
Standard Frequency
Nominal Frequency(MHz) Type

How to Order

LSF B 44 - 426 - 800K 0

© O @ ® ®

(DLSF.---- Liz Ba O7 SAW Filter
@B ........... Seam weld type
(LT R Package Number (01, 02-------)
@426 Nominal Frequency
(®800- -+ Pass Bandwidth 800kHz
@0 ........... Sub-Number

Recommended Land Pattern

(Unit : mm)

B44

B20

2
IS
3.50+0.10

#1 #2 #3

1 .SOMAX.‘

@

—0.7
#1| #2 |43

1.27(1.27

CONNECTION
1:GND
2:IN(OUT)
3:GND

4:GND

5:GND
6:0UT(IN)
7:GND

8:GND

5.0+0.2

CONNECTION
1:GND

2:GND

3:GND
4IN(OUT)
5:GND

6:GND

7:GND
8:0UT(IN)

421.90000 LSFA02-422-800K0
426.08125 LSFA02-426-400K0 :
426.54 LSFB44-426-800K0 8
LSFA02-429-800K0 .
429.5500 LSFB44-429-800K0
433.9200 LSFA02-434-002M0
LSFA02-440-400K0
440.2000
LSFB44-440-400K0
469.1875 LSFB20-469-001M0
Specifications
- LSFB44-426-800K0
Item Unit Conditions
Specifications
Nominal Frequency MHz E— 426.54
Operating Temperature Range ‘C -10~+60 —
Storage Temperature Range ‘C -30~+70
Ripple dB Fo + 400kHz 04* | 1.5MAX.
Insertion Loss dB Fo + 400kHz o8* i 3.5 MAX.
Guaranteed Attenuation daB (F-21.4)+400kHz 60 * i 50 MIN.
Terminating Impedance Q E— 50 Typical
. . *: Typ.
Dimensions (Unit : mm)
LSFB44 LSFB20 LSFA02
3.50+0.10 1.8MAX. 11.040.3 -
#7 #6 _#5! 9.9540.1 E

422 KSS 1H

i

0.8MAX.

0.45£0.05 L
(before solder DIP)

[=———-|
[——r—-|
6.35+0.5

3.0+0.3

CONNECTION
1:IN(OUT)
2:GND

3:GND
4:0UT(IN)

$0.45+0.05

FAV/X
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Surface Acoustic Wave Resonator

PAFA Series

Features

* Small size(3.0x3.0x1.5mm max)
* Ceramic package type

* Flat pass band characteristics

* Low insertion loss

* Circuit simplification

Standard Frequencies
*« PHS

Dimensions

RoHS Conforming

How to Order
PAFA 243 A R 01
®© @
(DSeries
(@Center Frequency
(®Marking code

(®Packaging
(®Frequency tolerance or Custom spec

®® 6

(Unit : mm) (Unit : mm)
Fig.A k*ﬂ Fig.E
o o
g 1 |
) [[&7]
/7//”//////”/;;///”//////”//% é 3 @ @ 3
7 7 7 £ @ [ INPUT (P - @ | INPUT
é Z % - @ | OUTPUT @ | OUTPUT
3 | GROUND l 125 ‘L 13 1 1.25 1 @ | GROUND
Specifications
Nominal Cent . i G Del
PO ogr';:aueni;er Insertion Pas\z dBtznd Stop Band Attenuation | Rjpple ro;::.n: | Operating | Storage |Dimen-| Test |Reme| Taing
. (M) <Loss (at 3dB) | n:600kHz |fn:1.2MHz |fnifa MHz(s) (fn£110kHz) (fn+110KkHz) Temperature | Temperature | sions |Circuit | LadPn |Dinensions
PAFA243AR01| 243.95MHz | 4.5dB | £130kHz min [30dB min|40dB min{60dB min|1.5dB max |1.2us max|-10 to 60°C | -20 to 80°C | Fig. A |Fig. C |Fig. E|Fig. F
Test Circuit Recommended Temperature IR Reflow Packaging (Unit : mm)
Fig.C | | remp(c) S Fig.F
1 250_] 230+5C
200C min
@) (3) 200 15sec max
Cin [ > } Cout _ 0. 1.55£0.05
Af;ﬁ o)l SAW @ output ?TF T 1 ) g" 4.0t0 1 33501 .
- 77} { Filter J } i 150 150410 K| 20005 0.3£0.05 .j
| S s00 o ® @ Lout | 3502 o gy °
| | 68nH 68nH | | 100_] 180C min ] ‘f'\ \
} } } RF } 40sec max § uu: )@{
I ése ‘ | ﬂe,‘ -
| | | | 50_]
| | | | 1.55£0.05 hyws!
b e J o 0 to 60 60 to 120sec
— Time
Characteristics
0 —— 0
10 10
20 _ 20
30 % 30
- L/ LA g
g 50 \ \ 2 g % |
g 60 ) v % g 60 N v Hh v‘n
g BENETSEEAPLY [Phent,
(0]
o o
90 l
90
100
242.95 243.95 244.95 100
218.95 228.95 238.95 248.95 258.95 268.95
Frequency(MHz) Frequency(MHz)
Dace Rand Charantarictine Qnirrintie Mharantarictine
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D] KHOCERd Surface Acoustic Wave (SAW) Filters
200MHz Band SAW Filters for PHS

LSFB19-243-220K0/LSFB19-248-220K0

Features How to Order
e SAW IF filter for PHS.
* Miniature size and light weight. LsiFBi‘Ig' Zﬂ' %LKQ
* Because it is leadless type, automatic @ @ @ @ @ @
mounting is possible.
Standard Frequencies (DLSF----- Li2 B4 O7 SAW Filter
* 243.95MHz. @B-veveeee Seam weld type
* 248.45MHz. (©) SRR Package Number (01, 02:------ )
@243....... Nominal Frequency
(5220 Pass Bandwidth 220kHz
@0 ........... Sub-Number
oS Conforming
Specifications Recommended Land Pattern wnit: mm)
ltem Unit | Conditions |-SFB19-243-220K0|LSFB44-243-220K0 B19 _0.90
Specifications Specifictions T H6 [ #5 #4
S0 L =
Nominal Frequency MHz 243.95 248.45 9._“ %x\\\\\\ § \
|
Operating Temperature Range 'C | -10~+60 Y k\ N |
o Jl 1
Storage Temperature Range C -35~+85 8 N ! \
Insertion Loss dB | Minimum Loss | 2.6 *55.0 MAX.| 2.6 45.0 MAX. v § =
+ + [l - @
0652 * 085 *1 N
Fo0.6MHz |2 o5 MiN. 2557 25 MiN. i §§ N "
Q8% 0805 ENNEN N
T T
Guaranteed Attenuation dB 407 *! 1 955 ! #1 #2143
Fo+1.2MHz % 40 MIN. % 35 MIN. - 1.27Tx2
H2 *i 1283 *1 i
Fo-21.6MHz | 70+ 60 MIN. | g5 *| 60 MIN.
Group Delay Deviation usec | Fox110kHz | 0.5 *51.2 MAX.| 0.3 *i 1.2 MAX.
*: Typ. *: Typ.
Dimensions wnit:mmy  Test Circuit
LSFB19
3.8+0.15
#6 #5 #4
E O1E
— ci Lr T8 1 c2
#1 #2 #3 o—it-2 5—ft—o0 5
0.64 reference (MSFB19-243)
#1 #2 #3 INPUT OUTPUT
° L1] esnH |2 esnH
i ci| 45pF [c2| 45pF
T CONNECTION
1:GND
85 2:IN(OUT)
- 3:GND
4:GND
5:0UT(IN)
2.54£0.10 6:GND

FAV/X
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Surface Acoustic Wave Filters

Dimensions

®

Tolerance: +0.1[mm]

PAFC Series
Features How to Order
* Small and low profile PAFC 243 B
* Ceramic package type OIS
* Flat pass band characteristics ® @ @
* Low insertion loss DSeries
* Circuit simplification @Center Frequency
BType
Application
¢ PHS
RoH§ Conforming
(Unit : mm) (Unit : mm)
Fig. A Fig. B
CI s
@ 3 3

Tolerance: +0.1[mm]

5p
1:1
50Q
Sp

N @ |[INPUT N — @ |INPUT
WM/’{,W” « @ |ouTPUT — . @ |ouTPuT
C 1 eme || I

— @ |N.C. 2 —
Test Circuit
Fig. C Fig. D

50Q

Specifications
Nominal Cent . : G Del
Sl oFmr:er:]auenf:;er Insertion Pa‘ivsi (ﬁa"d Stop Band Attenuation | Rijpple m#m: | Operating | Storage |Dimen-| Test |Rume| Taing
- () Loss (at 3dB) | n:600kHz |fn:1.2MHz |fnifa MHz(:) (fn110kHz) (fn+110kHz) Temperature | Temperature | sions |Circuit| Lk |Dinensions
PAFC243B | 243.95MHz |4.0dB max| +130kHz min |30dB min|40dB min|60dB min|1.5dB max|1.2us max Fig. A|Fig. C |Fig. E |Fig. G
-10t0 60°C | -20 to 80°C
PAFC248C | 248.45MHz |4.5dB max| +130kHz min |30dB min|35dB min|60dB min|1.5dB max|1.2us max Fig. B|Fig. D |Fig. F |Fig. G
% Note PAFC248C : fa=21.5MHz
PAFC243B : fa=21.6MHz
Recommended Land Pattern (Unit : mm) (Unit : mm)
Fig. E Fig. F
0 | O 0 MEOes
| @ 09| @ 3
IN | ouT of ° [ B >
] "| Jr*d,\ 'NE EOUT L
a i e 2 INI:I a 2 °
1.3 1.8 1.3 G:GROUND ‘ 1.3‘ 0.9 i 0.9 1.3 G: GROUND

FAV/X



0 KYOCERG

Taping Dimensions

Surface Acoustic Wave Filters
PAFC Series

wnt:mm)  Recommended Temperature Profile IR Reflow
Fig. G
A Temp(C) Peak Temp
5 1 o ) . T 250 235°C+5°C o 2 to 3sec
w B .
i
< # o o 200
" PEEEE
SE
oF ey ‘ ‘ w
s 7 40300 max
50 —
code A B c D E F G H J K L M 0 0 to 60sec 60 to 120sec
Dimenl 4.0 | 2.0 [12.0| 5.5 |1.75|1.55| 8.0 [1.55/ 4.3 | 4.3 [ 0.3 |2.05 o
Characteristics
PAFC248C(Pass Band Characteristics) PAFC248C(Spurious Characteristics)
0 0.0
10 ol _ 10.0
20 é 20.0
@ 30 \ 51 g 30.0
NEPAR T
2 . / / ] \ z £ 500 ! W
= 3 PR AL
. SRR Y T AN
. e ViUl
& 90.0 T ‘!
90247.450 248.450 249.450 100.0 ‘ W ‘
223.450 233.450 243.450 253.450 263.450 273.450
Frequency(MHz) Frequency(MHz)
PAFC243B(Pass Band Characteristics) PAFC243B(Spurious Characteristics)
0 0
10 / = 10
g2 % s 2
PN s
A JARE o :
. [ e A
7 70 h W\/ -
80 “ Y V VV '\\N{"
% 80 | i L
24295 243.95 244.95

Frequency(MHz)

90

223.95 233.95 243.95 253.95 263.95

Frequency(MHz)

TAVX




ol KYOCERA Surface Acoustic Wave (SAW) Filters
200MHz Band SAW Filters for PHS

LSFB44-243-220K0
Features How to Order
* SAW IF filter for PHS.
¢ Miniature size and light weight. ﬁ E ﬁ - &3 - % 9
* Because it is leadless type, automatic @ @ @ @ @ @
mounting is possible.
Standard Frequencies (DLSF----- Liz Ba O7 SAW Filter
© 243.95MHz. @B-eeveneee Seam weld type
® 248.45MHz. (€))7 R Package Number (01, 02.-..... )
@243....... Nominal Frequency
(®220-+-- Pass Bandwidth 220kHz
@0 ........... Sub-Number
RobS Conforming
Specifications Recommended Land Pattern unit: mm)
Item Unit | Conditions LSFB44f"’_43_'220K° #6
Specifictions B44 1972
#7
Nominal Frequency MHz 243.95 <k \\ ==
&
Operating Temperature Range °C -10~+60 —_— = |
. [
Storage Temperature Range °C -35~+85  — N \\N_.HU__ 1% o [
T 48 —h 1S |
Insertion Loss dB  [Minimum Loss 27+ | 5.0MAX. AN 1S [~
i #4
v | i 1
For0.6MHz 0807 J o5y, \§ W
+0.6/35 * | NENNE
A T e
Guaranteed Attenuation dB _ x #1 #2 #3
Fo1.2MHz 2457 1 4o MiN, 00
+1.2/42* |
Fo-21.6MHz 70* | 60 MIN.
Group Delay Deviation usec | Fox110kHz 04* i 1.2 MAX.
*: Typ.
Dimensions wnit:mmy  Test Circuit
LSFB44
3.50+0. 10
|
7 6 5
=4
s
_____ : g_.___ T e
- T
o3
ci T_‘ 8 7 _T c2
o—l2 6 [—o &
y g, 1 T ;
- 2]
-
* T?rm(i;ﬂﬂl Connect ion reference (MSFB44-243)
2 INPUT (UTPUT __INPUT | OUTPUT
oo
% 4_?{__ o i L1| 68nH [L2]| 68nH
&5 5 GND C1| 4.5pF |C2| 4.5pF
6 OUTPUT (INPUT)
7 GND
8 GND
Y
P

TAV/X




D] KHOCERd Surface Acoustic Wave (SAW) Filters

IF SAW Filters for Fiber Optic Communications
MSFB22-155-155K0/MSFB22-622-622K0

Features
¢ For Fiber Optic Communications.
* Miniature size and light weight.

How to Order
MSF B 22 - 622 - 622K 0

* Because it is leadless type, automatic @ @ @ @ @ @
mounting is possible.
* §ynchronous Transfer Mode. @MSF ,,,,,, Monolithic §AW Filter
Standard Frequencies (Quartz Crystal)
¢ 155.520MHz, 622.080MHz. @B-voveeen Seam weld type
(322:00nne Package Number (01, 02.--.-..)

@8622..-.. Nominal Frequency
(5622 Pass Bandwidth 622kHz
@0 ........... Sub-Number
Rok§ Conforming
Specifications Recommended Land Pattern unit: mm)
Type MSFB22-155-155K0 MSFB22-622-622K0
Item Unit| Conditions |Specifications| Conditions |Specifications
Nominal Frequency MHz 155.52 622.08
Operating Temperature Range | ‘C —20~+75 —20~+75
Storage Temperature Range | ‘C —40~+85 —40~+85
Q Value 600 < Q < 1000 910 * 600 <Q <1000 830 *
Insertion Loss dB [Minimum Loss| 8 MAX. * [Minimum Loss| 7.2 MAX. *
DC~152MHz| 30 MIN. |DC~606MHz| 30 MIN.
Guaranteed Attenuation dB
159~312MHz| 30 MIN. [699~1245MHz| 25 MIN.
Terminating Impedance Q 50 50
*: Typ. *: Typ.
Dimensions wnit:mm  Test Circuit
MSFB22
2.0MAX. g
o [0}
© 3
—————— <] [}
| I CONNECTION ° g E
2.5440.10 2.54+0.10 ;gzg 7 E
: 1.0£0.10 i;ﬁ"}'gm)
#1 #2_ #3 ¥ ggzg
#10 ‘ 7:GND
-1 - T o 8:GND
#9 # Z 9:0UT(IN)
g & 10:GND
#8 ;#7 #6 e

FAV/X
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Monolithic Crystal Filters (MCF)
Surface Mount Type FP2

Features
* Compact and low profile.(Height=1.3mm)
* Excellent vibration resistance and shock resistance.

* Designed for automatic mounting and reflow soldering.

Applications
* Mobile communication

Ph Free RoHS Gonforming
Specifications
Number | ity | RPPle | IO | Bancwitn | Impedance TompRange
Type of inner P p-Hang
units
dB | kHz MIN dB MAX| dB MAX | dB | kHz MAX QlIpF ‘C
MXF21.4-15A-FP2 1 3 175 0.5 1.5 18 +25 1.5k//2.5 -20~+70
MXF21.7-8A-FP2 1 3 +3.5 1 2 16 +12.5 1.5k//6 —20~+70
MXF45-15AF-FP2 1 3 +7.5 1 2.5 14 +25 550//3 -20~+70
MXF45-30AF-FP2 1 3 +15 1 2 15 +50 1.2k/1.5 —20~+70
MXF55-26 AF-FP2 1 3 +13 1 3 27 +100 750//2.7 -20~+70
Dimensions wnit:mm  Recommended Land Pattern (Unit : mm)
FP2
14
[
o [
- I g e |
~ < |
[aV]
0 [
5.0+0.2 ‘ 1.3MAX. :
[
[
_ ////,, P ,,/// -
©
0.8MAX. ‘ ‘ ‘ ‘ 0.8MAX |
o [
! 40
1.0 N |
‘ - [
i I [
| CONNECTION ‘
_ —b-F- @ 1:GND |
} - 2:GND |
i 3:IN(OUT)
i 4:GND |
I B 5:GND
o 6:0UT(IN)
PR - bottom view 2.54

FAV/X




) KYOCERA Monolithic Crystal Filters (MCF)

Surface Mount Type FP4

Features

* Compact size.(7x5x1.3mm, 4pole)

¢ Excellent vibration resistance and shock resistance.

¢ Designed for automatic mounting and reflow soldering.
Applications

* Mobile communication

Rok§ Conforming
Specifications
Numb Pass Ripple Insertion Stop Terminating Operating
umber Bandwidth Loss Bandwidth Impedance Temp.Range
Type of inner
units
dB | kHzMIN | dB MAX | dB MAX | dB | kHz MAX QlIpF °C
MXF45-7.5BF-FP4 1 3 | 375 1 4 30 | 15 vt ~20-+70
MXF45-15BF-FP4 1 3 | 175 15 2 30 | +25 Ceco(g{ /52&0;) 20470
1.2k//1
MXF45-30BF-FP4 1 3 +15 1 3 30 +40 Ce(2.5pF) —20~+70
Dimensions wnt:mm  Electrical Characteristics
FP4 MXF45-15BF-FP4
Loss(min)=0.61dB 1dB/div(Y-Axis)
~—_] —
B / \
\
/
1.3MAX // \\
| |
I |
| |
CENTER 45MHz SPAN 25kHz
10dB/div(Y-Axis)
#e # CONNECTION
H Hi 1:GND \
2:Cc \
3:IN(OUT)
o T e (0 I
' 6:0UT(IN) II l~ \
| Il
NIT T
i
FREI
bottom view hildl V VW
CENTER 45MHz SPAN 2MHz

FAV/X
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Monolithic Crystal Filters (MCF)

Leaded Type 49/U
Features
* Compact and light weight.
¢ Excellent vibration resistance and shock resistance.
» Stable temperature characteristics.
Applications
e Car audio
+Pb Free and RoHS conformance planned on Jan. 2005.
Specifications
Pass Ripple Insertion Stop Terminating Operating
Number Bandwidth Loss Bandwidth Impedance Temp.Range .
Type of inner Outline
3l dB kHz dB MAX | dBMAX| dB | kHz MAX QlIpF ©
MXF10.7-6A 1 3 | £(2.5~3.5) 1 1.5 30 55 1.5k//3 -40~+85 Fig.1
MXF10.7-6AL 1 3 | £(2.5~3.5) 1 3 30 55 1.5k//3 -40~+85 Fig.2
MXF10.7-7.5A 1 3 |+3.75 MIN 0.5 15 20 +18 1.8k//5 -40~+85 Fig.1
MXF10.7-7.5AL 1 3 [+3.75MIN 0.5 3 20 +18 1.8k//5 -40~+85 Fig.2
MXF10.8-6A 1 3 | £(2.5~3.5) 1 1.5 30 55 1.5k//3 -40~+85 Fig.1
MXF10.8-6AL 1 3 | £(2.5~3.5) 1 3 30 55 1.5k//3 -40~+85 Fig.2
MXF10.8-16AL 1 3 | £(7.5~8.5) 1 3 20 55 2.2k/f2.5 -40~+85 Fig.2
Dimensions (Unit : mm) (Unit : mm)
Fig. 1 49/U-11 Fig. 2 49/U-9

11.5MAX.

00.43+0.05

20MIN.

7N
&
o]

U

$0.43+0.05

9.5MAX

i

20MIN.

et

4.6MAX.

FAV/X
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Monolithic Crystal Filters (MCF)

Characteristics Diagram and Terms of Crystal Filters

ICharacteristic diagram and terms of crystal filters

(dB)

(Attenuation)

(Stop Bandwidth)

s)

(Pass Bandwidth)
fe——————

Attenuation)

(Group Delay Time)
(B dB)
(Attenuation)
-
(Group Delay Distortion)
(AdB)
(Attenuation) <
(Spurious)

(Ripple)

RS TP
(Insertion Loss)

(fo) (MHz)
(Nominal Frequency) (Frequency)

I ORDERING FORMAT for CRYSTAL FILTERS

BNominal Frequency
This is the nominal value of the center frequency (fo) and is used as
the reference frequency of related standards.

BMPass Bandwidth

This is the frequency interval in which the relative attenuation (the
attenuation from the minimum insertion loss) is equal to the specified
value “A dB” (Usually 3dB).

Minsertion Loss

This is the difference of attenuation when a filter is and isn’t inserted.
The minimum insertion loss is the minimum value of insertion loss
and becomes as the reference level of attenuation characteristics
specification. The constant loss is the insertion loss at the nominal
frequency.

HRipple
This is the maxinum value of the difference between the peak value of
attenuation in the pass band and the minimum insertion loss.

MStop Bandwidth
This is the frequency interval in which the relative attenuation is equal
to the specified value “B dB”.

BGuaranteed Attenuation
This is the relative attenuation guaranteed in the specified range
within attenuation band scope.

B Spurious Response
This is the value of relative attenuation generated by the secondary
vibration in the specified range within attenuation band scope.

BGroup Delay Time
This is the difference between the maximum and the minimum value
of the group delay in the specified range of the pass band.

BMTerminating Impedance

This is the impedance value terminated to the input and the output
side of filter and is indicated by the resistance portion and the parallel
capacity portion including the floating capacity.

Please specify the following items when ordering crystal filters.
I. Standard product in catalog Indicate type name.

for example : MXF10.7-6A

II. Indicate following items in specification if you order special type.

1. Electrical Characteristics
1)Nominal Frequency
2)Pass Bandwidth at

MHz

dB = kHz MIN.

dB =+ kHz MAX.

(
(2)

(3)Stop Bandwitdth at
(4)Guaranteed Attenuation
(5)Spurious Response
(6)
(7)

7)Insertion Loss
(8) Terminating Impedance

dB MINn. (fo = kHz)

__ dBMIN.

dB MAX.

__ dBMAX.

Q/l pF

2. Environmental Condition
(1)Operating Temperature Range

‘C~ ‘C

3. Dimensions

4. Application

TAVX
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Tape & Reel Specifications

ITape & Reel Specifications

BMSAW FILTERS / MCFs

SAW FILTERS
Feed Direction B
SF16 SF25 SF30 o — |8 & |5l
1 v |
A| 2.0+0.05 2.0+0.05 2.0+0.05 --—f,-""-c:D*CD }b)'GJ G+ G0 DO -
B 4.040.1 40401 4.040.1 |
C| ¢1.5+0.1 |01.55+0.1/-0 | ¢1.55+0.1/-0
D 4.040.1 4.040.1 8.040.1
+ | E| 35%005 5.5+0.05 5.5+0.05
é F| 1.75%0.1 1.7520.1 1.7540.1
E|G 8.0+0.2 12.040.2 12.040.2
H| 0¢1.140.1 $1.120.1 01.5540.1
J 1.940.1 2.940.1 3.340.1
L| 1.8540.1 2.440.1 3.340.1
N | 0.95+0.1 1.240.1 1.8540.1
O | 0.25+0.05 0.3+0.05 0.3+0.05
P 9178+2 033042 $330+2
R |Q 08042 91002 $100+2
E R| ¢13t0.2 $13£0.2 $1320.2
L|s $2140.8 $2140.8 $21+0.8
u 240.5 240.5 240.5
w 13.5+1 13.5+1 13.5+1 ! Reel Dimensions®
Qty 3000 3000 3000 ;
SAW FILTERS MCF
FP2
PAFA PAFC243B | PAFC433.92A B54 gii E;g g;ﬁ Ba4 iy
A | 2.0+0.05 2.0+0.05 2.040.05 2,040.10 2.0£0.10 2.040.05 2.040.10 2.040.10 2.0£0.1
B 4.040.1 4.040.1 4.040.1 4.040.1 4.040.1 4.0£0.1 4,040.1 4.040.1 4.0£0.1
C | ¢1.55+0.05 | ¢1.5+0.1/~0 | ¢1.5+40.1/~0 | ¢1.55+0.05 | ¢1.55+0.05 | 1.55+0.05 | ¢1.55+0.05 | ¢1.55+0.05 | ¢1.55+0.05
D 8.040.1 8.040.1 8.040.1 8.040.1 8.040.1 8.040.1 8.040.1 8.040.1 8.0+0.1
E| 5.540.05 5.5+0.05 5.540.05 5.540.1 7.540.1 5.540.05 7.540.1 5.540.05 7.540.1
X F| 1.7520.1 1.7540.1 1.7520.1 1.7540.1 1.7520.1 1.7540.1 1.7540.1 1.7540.1 1.7540.1
E G| 120402 12.040.2 12.040.3 12.040.3 16.040.3 12.040.15 16.040.3 12.040.2 16.040.3
H | ¢1.55+0.05 $1.55%0.1 01.55+0.1 | ¢1.5+0.05/~0 | ¢1.55+0.05 | ¢1.55+0.05 | ¢1.55+0.05 | 01.55+0.05 | ¢1.55+0.05
J 3.340.1 4.340.1 5.340.1 5.2540.1 9.440.1 4.240.1 7.640.1 3.95+0.2 7.540.1
L 3.340.1 4.310.1 5.340.1 3.4540.1 5.140.1 4.240.1 5.6+0.1 3.95+0.2 5.540.1
N | 1.85%0.1 2.0540.1 2.140.1 1.5+0.1/-0 2.040.1 1.840.1 1.9440.1 1.3540.1 1.840.1
O | 0.3+0.05 0.3+0.05 0.340.05 0.3£0.1 0.340.05 0.340.05 0.3+0.05 0.240.05 0.3+0.05
P 925542 0255+2 025542 $330%1 93301 01782 93301 017842 01782
Q 91002 080+2 080+2 $100%1 91001 801 91001 9801 080+2
E R| ¢1340.2 $13+0.2 913£0.2 913+0.3 913+0.3 $13+0.5 $13+0.3 913+0.5 $13+0.5
E S| 021+0.8 $2140.8 021+0.8 02140.5 02140.5 $2140.5 $2140.5 02140.5 $2140.8
u 240.5 240.5 240.5 240.5 240.5 240.5 240.5 240.5 240.5
w 13,541 13.5+1 13,541 12.4+2/-0 16.420.5 13.5+2/-0 16.440.5 13.542/-0 | 17.5+1/-0.5
Qty 2000 2000 2000 3000 3000 1000 3000 1000 1000

FAV/X
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RF Modules

Voltage Controlled Oscillators (VCO)
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Voltage Controlled Oscillators

YKS1 Series

Dimensions

Features

¢ Small and Low Profile
* Application for AMPS(CDMA),
PCS, PHS (Japan, China)

How to Order
YK ST M N A 1668 []

® @30®0® ® @
(DSeries
@Type
[ s1 | 55x4.8mm |
(3®Output
[ m | ¢ |
@Oscillating Mode
| N | Normal |

(®Combination of Control Voltage and Band
Selector Terminals

[ A ]
(®Frequency(MHz)
(?Custom Specification

Normal | G | With PS Termnal |

wnt:mm)  Recommended Land Pattern wnt:mmy Recommended Reflow Profile
Temp (°C)
5.50.2 ’.0_5.‘ "5 | 250 —1! i~ Peak: 260°C max
* - . GND GND | RF-oUT
@ ® ® R N N —’-d -
g - 3 S}B : 220
al (@ ® Pin Assi i i ] 170 :
(D] Ve: Control Voltage PN N _1_7 Lo <| of
9 @ 1) (2| GND GN? i \\(‘END i 150 t0 190°C
— = - (3| Vcc: Supply Voliage ‘ 100
@] GND ' I 1.45 60sec max
xa ®)| RF-out ! —T
~ey @| GND Ve GND Vee
®GND ‘ 175 ‘ s ‘ o 60sec 40 to 100sec
_ Time(sec)
Specifications
. Frequency Vce lcc Po fru
Part No. System Function (MHz) (V) (mA) (dBm) (MH2/V) C/N(dBC/Hz)
YKS1MNA1668 PHS RF 1649.710 1686.3 | 3.0+0.06 <6.5 >-7 3918 >125@600kHz
YKS1MNG1752 cdma RF 1715t0 1788 2.810.2 <10 -3£3 48+10 >108@30kHz
Vce : Power supply lcc : Current consumption  Po : Output level  fru: Tuning voltage sensitivity
Tape & Reel Dimensions (unit:mm)  Taping (Unit : mm)
t
O
H G
q T
| — FoFooo066-| |
i ° ! | | | |
<| = °l Lo \ @ & © & —
B 7\\ L ‘ Iy
LL—[\ LL—J J |
K
U L 1PIN MARK Feeding direction ——#
il
W1 | wo
A B C wi1 w2 A|B|C| D E|F|G|H | J K|t
YKS1 0330 6100 13 13.5 18.5 YKS1| 5.3 | 6.0 |{12.0|5.5/1.75|8.0 |2.0|4.0{$1.55|¢1.55|1.8 | 0.3
Packaging Quantity
Part number Packaging quantity(pcs/reel)
YKS1 4,000

FAV/X
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Antenna Switch Module
LM-D518 Series

Features How to Order
 Small Size LM-D 5 18 S2 - 2[]
e Low Loss 1 ™) (A (B (R
J(-—C  Built-in 2LPF for Receiver @ @ @ @ @ @
058 e (DSeries
g 7 79 @Circuit
Applications [ D | Dual
* GSM900/DCS 3 Type
» GSM850/PCS ®Height
* GSM900/PCS [ 18 [ 1.8mm max
(®S2: GSM900/DCS
. S4: GSM850/PCS
BoRS Conoraig S6: GSM9OO/PCS
(®Custom Specification
Dimensions (Unit : mm)
5.4
@ ® @
(
7@ KC D5S2 |o EZ
. 0005 Pin Configuration
@ | Rx(DCS) @ | GND
(@ | CONT1 ® | ANT
3 | Tx(DCS) © |GND
@ | GND 1 | Rx(GSM)
® | TX(GSM) @ | CONT2
® | GND 1 | GND
Specifications (at 25°C)
GSM DCS
Part No. T RX TX RX
Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss| Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss
(MHz) (dB) (dB) (MHz) (dB) (MHz) (dB) (dB) (MHz) (dB)
LM-D518S2-2 {880 to 915 <1.1 =30 925 to 960 <1.0 [1710t0 1785 <1.3 >25 180510 1880 <1.2
Recommended Land Pattern wit:mm)  Recommended Reflow Profile

4.6

—

onom

40|
\

1.0

|

-t

1.8

©

00

1.0

Il

0.6

temp.
(°C)
250 —

200 —

150-190°C

230°C
over

150 —

100 —

50 —

50sec max

Peak:240-250°
15sec max

60sec

100sec

C

time
(sec.)

FAV/X
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Antenna Switch Module
Triple-Band LM-T118 Series

Features How to Order
« Built-in ESD Protection Circuit LM-T 1 18 SQ E 2[]
A e Built-in 2Coupling Capacitors and bias DR @ B (6
e - circuit to drive the switch ®2Pe® 6060
“77¢ * Built-in 2LPF for Receiver DSeries
O 0 OE * Small and Low profile @Circuit
7o
20 [T [Triple |
L @Type
Applications @Height
* GSM/DCS/PCS [18 [ 1.8mm max |
(®ESD Function
roT— ESD Protection
E | VYES
Dimensions Unit: mm) ®, @Custom Specification
) 6.7 )
‘ ® ® O ® ‘

Pin Configuration
) | GND ® |GND
@ | TX(DCS)/PCS | (0 | CONT2
) | GND @ |GND
@ | RX(PCS) @ | ANT
(5 | RX(DCS) @ |GND
] 6 | RX(GSM) 1 | CONT3
K @ | GND 5 |GND
il (® | CONT1 6 | TX(GSM)
Specifications (at 25°C)
GSM DCS/PCS
Part No. TX RX TX RX
Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss| Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss
(MHz) (dB) (dB) (MHz) (dB) (MHz) (dB) (dB) (MHz) (dB)
171010 1785 1805 to 1880
LM-T118SQE2 |880 to 915| <1.3 | >35(2xf0), >30(3+f0) [925 to 960 | <1.3 <1.6  |>28(2xf0), >30(3+f0) <1.6
1850 t0 1910 1930 to 1990
Recommended Land Pattern wnit:mm)  Recommended Reflow Profile

127

1.27

temp.
(°0)

250 —
200 —
150 —

100 —

50 —

Peak:240-250°C
15sec max

150-190°C

230°C
over
50sec max

100sec

time
(sec.)

FAV/X
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Antenna Switch Module
LM-D615 Series

Features How to Order
e Small and Low profile LM-D 6 15 S3
e Low Loss ™ ) (2) (&)
e Built-in 2LPF for Receiver @ @ @ @ @
* Excellent shock-resistant DSeries
» Support multiple bands(GSM850/GSM900/ @Circuit
DCS(GSM1800)/PCS(GSM1900) | = \D =i
u
@Type

. @®Height
Applications [15 ] 1.5mm max
* GSM850/GSM900/DCS/PCS (8Custom Specification

RokS Conforming
Dimensions (m-p615s3) (Unit:mm) Pin Assingment (M-Ds1ss3) DiMe@NSIioNs (LM-D615S4) (Unit: mm)  Pin Assingment (LM-D61554)
Top View 45 @ | GND Top View 45 @ | RX2(DCS/PCS)
LR L @ | TX1(GSM850/900) Low o ® 0 @| VCont1
KYOCERA ®| GND KYOCERA ® | TX2(DCS/PCS)
Ll ®
N.C GND
| D6S3 |» ® 3l D6S4 | @
s O . ® | RX2(DCS/PCS) O ® | TX1(GSM850/900)
) 245 | ®| N.C 245 ® | GND
5 o o @ & @ | RX1(GSM850/900) 5 @ o @ o @| GND
% N.C ANT
1S3 €
@ ®|N.C @ ®| GND
Bottom View VCont1 Bottom View RX1(GSM850/900)
» @ ® ® 6 ONN®) ) @ ®
OoOoOo O] GND OO0 0OO 1) vCont2
@ | ANT @| GND
®| [] GND GND 0e GND GND
6| [] | ®| GND @ ®
o 0 ale ooz
OOOdd @ | GND OO0 0Od
8 ® 0 © ® TX2(DCS/PCS) " ® ® ® o
Specifications (at 25°C)
GSM DCS
Part No. TX RX X RX
Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss| Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss
(MH2) (dB) (dB) (MH2) (dB) (MHz) (dB) (dB) (MHz) (dB)
824 to 849 869 to 894 171010 1785 1805 to 1880
LM-D615S3 ° <12 | 235(2+), 230(3+0) oo 0 <1.1 0 <1.4 >30 0 <1.3
880 to 915 925 to 960 1850 to 1910 1930 to 1990
824 to 849 869 to 894 171010 1785 1805 to 1880
LM-D615S4 ° <12 | >35(2+h), 230(3+0) oo <1.0 0 <1.4 25 0 <1.2
880 to 915 925 to 960 1850 o 1910 1930 to 1990
Recommended Land Pattern wiit:mmy  Recommended Reflow Profile
temp.
—~ 0.80 1.775 «0.325 c)
250 — Peak:240-250°C
O 0 O — oseeme
D D j} 200 ~ 150-190°C 230°C
- § ? ’ ‘ ’ ‘ C; g 150 — gézrecmax
] ] I
] I ]
fal e 4|
: g O
ﬁ (1 [ [ Dié O oosec 100sec
€0.20 ‘ !
1.075 0.50 0.45 time
(sec.)
Shaded land area for LM-D615S54.

FAV/X




ol KYOCERA Antenna Switch Module
Triple-Band LM-T615 Series

Features How to Order

* Small and Low profile LM-T 6 15 S3

e Low Loss > (2 (2 (B

e Built-in 2LPF for Receiver @ @ @ @ @

¢ Excellent shock-resistant (DSeries

e Support multiple bands(GSM850/GSM900/ @Circuit

DCS(GSM1800)/PCS(GSM1900) | T ‘ Triple |

BType
@Height

Applications
*+ GSM850/GSM900/DCS/PCS

[15 [ 1.5mm max |

(®Custom Specification

RoHS Conforming
Dimensions (v-pe15s1) wnit:mm  DiMENSioNs (v-De15s2) (Unit: mm)
Top View R O Top View 556 60
| KYOCERA | KYOCERA |
i ® ] ®
BLE T6S2 @ a|® T6S3 |@
* O 245 |° " O 245 |°
O @ ® @ 6 a 2 @ W ®
—— ——
i OIOONONO) i D@ B @ 6
Bottom View OOoOOoOooOod Bottom View OOOnQOon.
®| O O|® ClEn| miG]
= GND| [GND Olo = GND glo
a0 [eno] [eno] g alg [evo] [eno] g le
N I I B Y N O I
B ® U © ® G 2 ® ® 0O
Pin Assingment (LM-D615S2) Pin Assingment (LM-D615S3)
@| GND ©®| GND @| GND @| N.C
@| N.C ANT @ | TX1(GSM850/900) VCont1
3| RX1(GSM850/900) | |@D | N.C ® | GND | GND
@ | RX2(DCS) @| GND @ | RX3(PCS) @| ANT
(® | RX3(PCS) @3 | GND ® | RX2(DCS) @3 | GND
® | VCont1 @4 | TX2(DCS/PCS) ®| N.C @ | vCont2
@| VCont2 @®| GND @ | RX1(GSM850/900) | |@® | GND
VCont3 @ | TX1(GSM850/900) N.C @ | TX2(DCS/PCS)
Specifications (at 25°C)
GSM DCS
TX RX TX RX
AL Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss| Freq. |Ins.Loss | Att.(2*f0, 3*f0) Freq. [Ins.Loss
(MHz) (dB) (dB) (MHz) (dB) (MHz) (dB) (dB) (MHz) (dB)
LM-T61552 | 524849 |y 5 | 550(2sh0), 530(34f0) | o089 o [ITIOITES o >30(2+10, 3*10) | ooo~1880) 4 4
880~915 925~960 1850~1910 1930~1990
24~84 ~894 1710~17 1805~1
LM-T61583 |22 ~849 | i >30(2+t0), >30(3+fo) 869~8941 1o 0~1785) 45 >30(2*f0, 3*f0) 805~1880 _, 4
880~915 925~960 1850~1910 1930~1990
Recommended Land Pattern wnt:mm)  Recommended Reflow Profile
. 0.80 1.775 0.325 temp.
I (°C)
I:] I:] Ej I:] EJ 250 - Peak:240-250°C
_ "—-‘ 15sec max
o 8 1 L x
= o8 I:] o'i 200 150-190°C 230°C
s ° "—“ m 150 — g;&s};cmax
- L] 1
§ K 100 |
- []
C0.20 I:] Ej I:] g;i %07 60sec | 100sec
1.075 0.50 045 | time
(sec.)

FAV/X
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Antenna Switch Module
Quad-Band LX-Q615 Series

Features

* Small and Low profile

e Low Current Consumption

e Built-in 2LPF for Receiver

e Built-in ESD Protection Circuit

¢ Excellent shock-resistant

e Support multiple bands(GSM850/GSM900/
DCS(GSM1800)/PCS(GSM1900)

¢ Include ESD Protection

Applications
* GSM850/GSM900/DCS/PCS

How to Order

®

(DSeries

@Circuit

[ @ [Quad |
3 Type

®Height

[15 | 1.5mm max |

(®Custom Specification
(®ESD Protection

Rob§ Confoeming
Dimensions (Unit:mm)  Pjn Assingment
Top View 45 @ | GND ©®| GND
@ O @ ®
R @| Rx1(GsM8s50) ANT
W KYOCERA © @ | RX2(GSM900) || Voo
3w 6S2E |o @ | RX3(DCS) @| GND
® 6 ® | RX4(PCS) @| GND
O o305
7 ®| VContt ]| TX2(DCS/PCS)
g @| vcont2 | GND
§ VCont3 TX1(GSM850/900)
Bottom View
® @ ® @ 6
OO0 O0Od
= e
6| [] @
OO0 O0Od
@B @ O w ©
Specifications (at 25°C)
GSM DCS/PCS
Part No. TX RX X RX
Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss| Freq. |Ins.Loss| Att.(2*f0, 3*f0) Freq. |Ins.Loss
(MHz) (dB) (dB) (MHz) (dB) (MHz) (dB) (dB) (MHz) (dB)
824 to 849 86910894 1.5 [1710t01785 1805 to 1880
LX-Q615S2E <1.45 >30(2:fo, 3fo) <1.55 >30(2xfo, 3+fo) <15
880 to 915 925t0960| 1.6 |1850t0 1910 1930 to 1990
Recommended Land Pattern wnit:mm)  Recommended Reflow Profile
080 1.775 0.325 temp.
[ (°C)
7|:] I:] Ej I:] EJ 250 Peak:240-250°C
15sec max
o (IQ) ] P \
e ”’FD Oi 200 180-190°¢ 230°C
g S over
1 [ 150 4 | 50sec max
] ]
§ 100 —
. ]
€020 I:] Ej I:] E SI % 6o0sec | 100sec
1075 | 050 | 045 e
(sec.)

FAV/X
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Bluetooh™ RF MODULES
RBO06 series

Features

¢ Best solution for CDMA cell phone with
Bluetooth function

* Miniature size of 5.0 x 4.0 x 1.4mm

¢ Improved reception sensitivity (-88dBm typ)
* Low power consumption (Tx:36mA typ, Rx:

38maA typ)

+75 degrees °C

* Wide operating temperature range of -30 to

Ph Free RoHS Gonforming
Dimensions (Unit:mm)  Pin Assigments
Top View 5.0:0.15 No. Name |Direction Description
® ® iz} @ GND
® KYOCERA LE] @ | LDO1 O | Bypass capactior for voltage.
ol @ @ @ | LD02 O | Bypass capactior for voltage.
sle RB06 1) @ | XTAL_IN || System clock crystal positive input or clock input (12,19.2, 19.68, and 19.8MHz).
E @ ()| SYNC_DET/TX_EN | | Signal generated by the baseband to indicate the start of TX or RX ramp-up.
0412 © ] ® | SBST | | SBI slave select that enables the LBDA254APO as the target.
© © @| GND
. ® @ 8 RX_BB/TX_BB| I/O |Received date from radio; or transmit date when configured as bi-directional I/O.
g 9| CLK_REF O | Selectable clock output to extemal baseband controller (12MHz).
= SBCK | Clock input used for synchronous date transfer on the Serial Bus
Bottom View Interface (SBIl)bus.
® @ ® ()| SBDT I/O | SBI date input / output port.
olJOLC_100|e Suppiy voltage to on-chip I/O interface
®|[] []|® @| VDD_MSM I | 1/0 pin;RX_BB/TX_BB, SBCK, SBST, SBDT, CLK_REF,
o|[] []|o I SYNC_DET/TX_EN
o|[] ]| .
) (| VDD_A | Supply voltage to internal analog voltage regulator.
olgC_—Jg-dle ®] GND
®© ©® 8 @®| ANT I/0 | RF signal I/O
Specifications
Unit min typ max
Power Supply VDD_MSM Vv 2.5 2.6 2.7
Current Cosumption
Receive Mode mA - 37 45
Transmit Mode mA - 36 45
Standby Mode uA - 9 50
Ambient Temperature °C -30 25 85
Receiver RF Specifications
RCV/CA/02/C (Sensitivity-Multi Slot Packets)
DH5 dBm — -88 -81
Transmitter RF Specifications
TRM/CA/01/C (Output Power)
Class 2 Pave dBm -2 0.5 3
Recommended Land Pattern wnt:mm)  Recommended Reflow Profile
(045035 05 03 13 103, 05 035,045, :eg)p
J L J ‘ J { J L J ‘ 250 — ’_ _‘ Peak:240-250°C
15sec max
| — — B — — i | / !
| D D D S T seasec 230°C
| Yy © over
2 150 — 50sec max
i NS ]
: - - t 75 100 —
i - T ixg
| ‘Vifm
| D :7*5 7 Jeosec 100sec
‘ S ‘
| D D D D : s "
U ime

lann

FAV/X




THE NEW VALUE FRONTIER

% KYOCERG

Others

Piezo Ceramic Elements
Piezo Buzzers
Low Temperature Cofired Ceramics (LTCC)
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Piezo Ceramic Elements

Applications

cameras.

Dimensions

automobiles, etc.).

 Clocks, electronic calculators, pagers,

¢ Equipment using microcontrollers
(microwave ovens, TVs, stereos,

¢ Telecommunications (facsimile machines,

telephones)

¢ Electronic medical instruments

Standard Leads

KBS Series
Features How to Order
» Wide variety of tones by connecting to IC. KBS -20 DA-7 A []-1
% * Low current consumption, thin and light o) Y AYE
design. ORRORONOIGICNV)
* High reliability and no contact noise. DSeries

(@Diameter(mm)
(®Appearance (Disc-Shaped Buzzer)
@Resonant Frequency
(5)2-Electrode Type

(A:Element Only, C:With lead)
(®Metal(Blank:Brass)
(@Option Spec (Lead-wire Spec etc.)

(Unit : mm)
L
Electrode i L[»&
Piezoelectric Disc
Metal Disc ! i ) ] S : «( I .
|
_ + _ ‘ C (red)
|
B C (black)
L —
M G i W: Thickness AWG-32 UL-1571
o0 speciications L: Length(mm) 50+5, 75+5, 100+10
for values of A, B, C, etc. s: Strlp(mm) 311
C: Color red, black
Specifications (A type)
Resonant | Resonant . e (Ll :
SO Fre[ﬂlﬁezr]\cy Imp?g]ance Cap?'c):ll:t?nce Metal Disc | Ceramic Disc | Electrode [Total Thickness| Metal Disc Ml\ﬁtaat!eﬁ:ic
(dA) (¢B) (¢C) (T) Thickness (t)

KBS-13DA-12A 12.0+1.2 700 5,000+30% | 13.4+0.1 10.0+0.3 (9.0) 0.36+0.1 0.15+0.03 Brass
KBS-15DA-9A-2 | 10.5+3.0 600 8,000+30% | 15.0+0.1 12.0+0.3 (11.0) 0.42+0.1 0.20+0.03 Brass
KBS-20DA-7A 6.6+1.0 300 10,000+30% | 20.0+0.1 14.2+0.3 (13.0) 0.45+0.1 0.20+0.03 Brass
KBS-23DA-4A 4.0+1.0 600 12,000+30% | 22.8+0.1 15.0+0.3 (14.0) 0.41+0.1 0.15+0.03 Brass
KBS-27DA-5A 4.6+0.5 200 20,000+30% | 27.0+0.1 20.2+0.3 (19.0) 0.53+0.1 0.25+0.03 Brass
KBS-30DA-1A 1.4+0.5 500 +48,000+30% | 30.0+0.1 20.2+0.3 (19.0) 0.23+0.1 0.10+0.03 Brass
KBS-35DA-3A 2.9+0.5 200 30,000+30% | 35.0+0.1 25.0+0.5 (23.5) 0.53+0.1 0.25+0.03 Brass

* Measured at 120Hz, all others at 1kHz

TAVX




0 KYOCERG

Piezo Ceramic Elements

Dimensions

(Unit : mm)

KBS Series
Features How to Order
* High sound pressure level and clear sound KBS-35 DA-3 G []-3
by connecting to a self oscillating circuit. TN N Ay N e A
* Thin and light design. @ @ @ @ @ @ @
* High reliability and no contact noise. Series

Applications

* Smoke detectors, security alarms and other
warning devices

* Pagers, electronic calculators, alarm signals

* Telephones

Standard Leads

Electrode

Piezoelectric Disc

Metal Disc

Feedback Tab

I —
11 —
C (red)

C (blue)

C (black)

(@Diameter(mm)
(®Appearance (Disc-Shaped Buzzer)
@Resonant Frequency
(®3-Electrode Type

(G:G-Pattern, GC:G-Pattern with Leads)
(®Metal(Blank:Brass)
(@Option Spec (Lead-wire Spec etc.)

e
W: Thickness AWG-32 UL-1571
L: Length(mm) 50+5, 75+5, 100+10
forvaluoa of A, B.C, et S: Strip(mm) 3=1
C: Color red, black, blue
Specifications (G type)
Dimensions (mm)
Resonant | Resonant . .
Capacitance Metal Disc
LT Fre[cla(:lir]\cy Impt[eg]ance [PF] Metal Disc | Ceramic Disc | Electrode [Total Thickness| Metal Disc | Material
(¢pA) (¢B) (¢C) (T) Thickness (t)

KBS-27DA-5G 4.6+0.5 200 16,000+30%| 27.0+0.1 20.2+0.3 (19.0) 0.53+0.1 0.25+0.03 Brass
KBS-35DA-3G 2.9+0.5 200 25,000+30%| 35.0+0.1 25.0+0.3 (23.6) 0.53+0.1 0.25+0.03 Brass

TAVX




ol KYOCERA Piezo Buzzers

KBS Series
Features How to Order
 Low current consumption - High sound KBS -27 DB-3 A
pressure W @ 6 @@

* Compact, light design

* High reliability and no contact noise

* Easy-mounting

* Wide variety of tones can be made by cavity
designing

* Functions over a wide range of Input Voltage

(DSeries
(@Diameter(mm)
(®Appearance (Buzzer with casing)
(®Resonant Frequency
®Type of Terminals
(A:With lead, P:Round pin)

Applications

» Confirmation tone for various office
automation equipment

* Automobiles, microwave ovens, refrigerators

* Clocks, toys, game machines

Dimensions (Unit : mm)

I/ {\AWG-SZ RED

KBS-15DB-4A KBS-13DB-4P-2 KBS-20DB-5A

16.8

5.5
t

] L ys e
[ — R e 200
P o . $23.0 @3
e A o —
0.95 max '
10.0
KBS-27DB-3A KBS-20DB-4P-0

i

T

B =

. mL—J o

Specifications
Part Number Sound Pressure Level Capacitance

KBS-13DB-4P-2 73db min 4.096kHz 10Vp-p SQ 30cm 10nF+30%
KBS-20DB-2P-0 75db min 2.048kHz 10Vp-p SQ 30cm 24nF+30%
KBS-20DB-4P-0 77db min 4.096kHz 10Vp-p SQ 30cm 14nF+30%
KBS-15DB-4A 72db min 4.096kHz 10Vp-p SQ 30cm 9.5nF+30%
KBS-20DB-5A 75db min 5.0kHz ~ 10Vp-p SQ 30cm 10nF+30%
KBS-27DB-3A 75db min 3.0kHz ~ 10Vp-p SQ 30cm 20nF+30%

FAV/X
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LTCC
Low Temperature Co-fired Ceramics

LTCC Structure

Surface Conductor(Ag)

Castellation(Ag)

Via Hole(Ag)

# Ni/Au plate surface finish is available.

With increasing demands for high density and miniature modules, Kyocera LTCC featuring
thick film printing and multi-layer technologies offers the best fit solutions for those market
demands.

This LTCC is especially suited for telecom devices such as RF power amplifier, antenna
switch module, VCO and RF modules including some filter functions with the following
characteristics.

Features

* High Density Module
Miniature modules are realized by inner layer circuitry with fine lines and very small via
holes.

* Low Circuit Resistance
Low circuit impedance is achieved by the use of silver as inner conductor material.

* Low Profile
Low profile modules can be achieved by the use of cavity and castellation structure.

* Higher Reliability in Structure
Higher environmental temperature reliability by selecting materials which suitably match
thermal expansion coefficient with mounted components.

* Improved Electro-magnetic Compatibility
Effective for reducing electro-magnetic radiation for its feasibility to build ground or shield in
the internal layer.

» Suited for High Frequency Circuit
For its high dielectric constant of ceramic materials, it is suited for high frequency application
where distributed constant circuitry is utilized.

* Dust Free
Unlike an organic printed circuit board, LTCC ceramic board does not accompany dust
which leads to cleaner environment.

» Excellent Thermal Conductivity
Highly thermal conductive structure is achieved by building heat sink with silver thermal vias
in the bare chip assembly area.

¢ Built-in Functions

It is possible to embed functions such as BPF, LPF and Balun inside the substrate.

Material Characteristics (Ceramics)

Parameters Unit LTCC(JHB62) LTCC(JIB62) LTCC(AAB62) LTCC(ACB62) FR-4(Ref.)
Sintered Density g/cm® 3.2 3.5 3.2 3.25 3.0
Bend Strength MPa 260 210 220 400 500
Thermal Expansion ppm/°C 6.3 10.7 10.7 8.5 20
Thermal Conductivity W/mK 2.5 3.1 3.9 4.2 0.2
Volume Fixed Resistance Qcm >10" >10" >10" >10™ —
Dielectric Constant - 7.9(83.2MHz) 18.7(7GHz) 9.4(9GHz) 9.4(9GHz) 4.5
Dielectric Loss Angle — 0.002(2GHz) 0.00025(2GHz) | 0.0005(3.2GHz) 0.0013(2GHz) 0.02
Moisture Absorption % <0.1 <0.1 <0.1 <0.1 0.1
Material Characteristics (Conductors)
Parameters Unit |LTCC(JHB62) | LTCC(JIB62) |LTCC(AAB62) | LTCC(ACB62) Remarks

Materials — Ag, Ag/Pt Ag, Ag/Pt Ag Ag
Surface Reslstivity masq <2.5 <2.5 <25 <2.5 Standard Specification
Conductor <15 <1.5 <15 <1.5 High Conductivity Specification

Bondability of >10 >10 >10 >10 Au Wire ¢27um
Inner Materials — Ag, Ag/Pt Ag, Ag/Pt Ag Ag

. <2.5 <2.5 <2.5 <2.5 Standard Specification

Conductor Resistivity meysq <1.5 <1.5 <15 <1.5 High Conductivity Specification
Cavity Conductor Materials - Ag, Ag/Pt Ag, Ag/Pt Ag Ag
Castellation | Conductor Materials — Ag/Pt Ag/Pt Ag/Pt —
Insulation Between Lines Q >1012 >101"2 >10'2 >101"2
Resistance | Between Laiers Q >10'"2 >10" >10'"2 >10"2
Surface Finish | Plating - * Ni+Au - Ni+Au Ni+Au * Surface without plating is also available

FAV/X
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BManufacturing Plants (Kyocera & AVX Group)

| North America | | Europe | | KYOCERA Plant |
Plant Location Plant Location Plant Location
(D |Colorado 12| Coleraine Ireland ) |SKE Shanghai
@ |Sun Valley @3 |Paignton U.K.
(@ |Biddeford Dijon France
@ |Olean USA | Lanskroun Caoch | KYOCERA KINSEKI Plant |
(® |Raleigh Uherské Plant .
® Conway \ Location
@ Myrtle Beach @ KYOF}ERA KINSEKI ELECTRONICS
| Middle East | | |(Thailand) | Thailand
Plant Location @ KYOCERA KINSEKI PHILIPPINES
| Central, South America | @\Jerusalem Israel ‘ ~ilppines
Plant Location
Juarez Mexico | Asia : |
(9 |Chihuahua Plant Location
El Salvador El Salvador Penang Malaysia
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BKyocera Network in Japan
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Sales Offices

KYOCERA CORPORATION

© ELECTRONIC COMPONENTS INTERNATIONAL SALES DIVISION
6 Tobadono-cho, Fushimi-ku, Kyoto 612-8501, Japan
Phone: (81)-(75)604-3424 Fax: (81)-(75)604-3425

KYOCERA ELECTRONIC DEVICES (KED)

KYOCERA ELECTRONIC DEVICES LLC, US HEADQUARTERS
4350 International Parkway, Suite C, Atlanta, GA 30354
Phone: (1)-(404)477-2453 Fax: (1)-(404)477-2466

* KYOCERA ELECTRONIC DEVICES LLC, CHICAGO OFFICE
5105 Tollview Drive, Suite 130, Rolling Meadows, IL 60008
Phone: (1)-(847)392-1077 Fax: (1)-(847)392-1179

* KYOCERA ELECTRONIC DEVICES LLC, SAN DIEGO OFFICE
5897 Oberlin Drive, Suite 205 San Diego, CA 92121
Phone: (1)-(858)643-9293 Fax: (1)-(858)643-9295

* KYOCERA ELECTRONICS DEVICES LLC, FREMONT OFFICE
2925 Bayview Drive Fremont CA 94538
Phone: (1)-(510)661-4100 Fax: (1)-(510)661-4101

KYOCERA ELECTRONIC DEVICES UK Ltd. EUROPEAN HEADQUARTERS
Admiral House, Harlington Way, Fleet, Hampshire, GU51 4BB, England
Phone: (44) 1252 770 000 Fax: (44) 1252 770 001

KYOCERA ELECTRONIC DEVICES SINGAPORE PTE LTD
151 Lorong Chuan Lobby G #03-07 New Tech Park, Singapore 556741
Phone: (65)-6343-0400 Fax: (65)-6280-5580

KYOCERA ELECTRONIC DEVICES HONG KONG LTD
Unit 1801, 18/F., Tower 3, Enterprise Square, No.9
Sheung Yuet Road, Kowloon Bay, Kowloon, Hong Kong
Phone: (852)-2305-1080 Fax: (852)-2305-1405

© KYOCERA ELECTRONIC DEVICES HONG KONG LTD, SHANGHAI REP OFFICE
12E Majesty Building, 138 Pudong Ave., Shanghai, PRC 200120
Phone: (86)-(21)6859-9898 Fax: (86)-(21)5887-2542

KYOCERA ELECTRONIC DEVICES TAIWAN LTD
4th Floor, No.33, Section 1, Mingsheng Road, Banciao City, Taipei County, Taiwan
Phone: (886)-(2)2950-0268 Fax: (886)-(2)2950-0520

KYOCERA ELECTRONIC DEVICES KOREA YUHAN HOESA
11th Fl, Korea Life Insurance 63 Bldg, #60, Yoido-Dong,
Youngdeungpo-ku, Seoul, 150-763, Korea
Phone: (82)-2783-3288 Fax: (82)-2783-3207

KYOCERA ASIA PACIFIC GROUP

* KYOCERA ASIA PACIFIC PTE. LTD. (Singapore)
298 Tiong Bahru Road, #13-03/05 Central Plaza, Singapore 168730
Phone: (65)-6271-0500 Fax: (65)-6271-0600

* KYOCERA ASIA PACIFIC PTE. LTD. (Taipei Branch)
10F, No.66, Nangking West Road, Taipei, Taiwan
Phone: (886)-2-2555-3609  Fax: (886)-2-2559-4131

* KYOCERA ASIA PACIFIC LTD. (Hong Kong)
Rm 803, Tower 1, South Seas Centre, 75 Mody Road, Tsimshatsui
East, Kowloon, Hong Kong
Phone: (852)-2723-7183  Fax: (852)-2724-4501

* KYOCERA ASIA PACIFIC PTE. LTD. (Manila Branch)
Unit 203/204, Alpap Il Building, Trade Street Corner Investment Drive,
Madrigal Business Park, Ayala Alabang, Muntinlupa City, Philippines
Phone: (63)-2-7750533  Fax: (63)-2-7750532

© KYOCERA ASIA PACIFIC PTE. LTD. (Bangkok Representative Office)
159 Semi-Mit Tower 19th Floor, Sukhumvit 21 Road, North
Klongtoey, Wattana,Bangkok 10110, Thailand
Phone: (66)-2-661-6400 Fax: (66)-2-661-6413

* KYOCERA (Malaysia) SDN. BHD.
Lot 4A, Lower Level 5, Hotel Equatorial Penang, No.1 Jalan Bukit
Jambul, 11900 Penang, malaysia
Phone: (60)-4-641-4190  Fax: (60)-4-641-4205

KYOCERA (TIANJIN) SALES & TRADING CORPORATION
® Shanghai Office
Information Tower 11th Floor, 211 Century Avenue, Pudong New
Area, Shanghai, 200120 PRC
Phone: (86)-(21)-5877-5366
® Shenzhen Office
Suite D, E 23/F, A Fortune Plaza, 7060 Shennan BId., Futian District,
Shenzhen, 518040 PRC
Phone: (86)-(755)-82873625
* Beijing Office
19F, Tower C HeQiao Building 8A GuangHua Rd., Chao Yang
District, Beijing 100026, PRC
Phone: (86)-(10)-65832270  Fax: (86)-(10)-65832250

SHANGHAI KYOCERA ELECTRONICS CO., LTD
® Shanghai Sales Office
Room 701, Tomson Internation Financial Bld. 710 Dongfang
Road, Pudong New Area, 200122, Shanghai, PRC
Phone: (86)-(21)-5831-2220*2003  Fax: (86)-(21)-5831-2240

Fax: (86)-(21)-5888-5096

Fax: (86)-(755)-82873640
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AVX CORPORATION

°* NORTH AMERICAN SALES HEADQUARTERS
801 17th Ave. South , P.O. Box 867, Myrtle Beach, SC 29577
Phone: (1)-(843)448-9411  Fax: (1)-(843)448-7139

° AVX CORPORATION SAN JOSE OFFICE
1762 Technology Drive, Suite 102, San Jose, CA 95110-1307
Phone: (1)-(408)436-5400 Fax: (1)-(408)437-1500

°* NORTHWEST REGIONAL OFFICE
12117 NE 99th Street, Suite 1930 Vancouver, WA 98682
Phone: (1)-(360)699-8746 Fax: (1)-(360)699-8751

© SOUTHWEST REGIONAL OFFICE
3120 N. Arizona Ave. Suite 102, Chandler, AZ 85225
Phone: (1)-(480)539-1496 Fax: (1)-(480)539-1501

°* NORTH CENTRAL REGIONAL OFFICE
3091 East 98th Street, Suite 180, Indianapolis, IN 46280
Phone: (1)-(317)848-7153  Fax: (1)-(317)844-9314

© SOUTH CENTRAL REGIONAL OFFICE
100 North Central Expressway, Suite 804, Richardson, TX 75080
Phone: (1)-(972)669-1223 Fax: (1)-(972)669-2090

°* NORTH REGIONAL OFFICE
6200 Dixie Road, Unit 11 Mississauga, Toronto, Ontario CANADA L5T 2E1
Phone: (1)-(905)238-3151  Fax: (1)-(905)564-9728

® SOUTH EAST REGIONAL OFFICE
3900 Electronics Drive, Raleigh, NC 27604
Phone: (1)-(919)878-6357 Fax: (1)-(919)878-6462

AVX LIMITED
® AVX GmbH (Germany)
Ohm str. 12 Haus 1, D-85757 Karlsfeld, Germany
Phone: (49) 8131 9004 0 Fax: (49) 8131 9004 44
® AVX S.A. (France)
ZA de Courtaboeuf B.P. 213, Miniparc 6 Av. des Andes, 91941
LES ULIS Cedex, France
Phone: (33) 1 69 18 46 00
° AVX S.R.L (ltaly)
Via Galilei, 2 20091 Bresso, Milano, ltaly
Phone: (39) 02614571 Fax: (39) 026142576
® AVX S.A. (Spain)
Crta. Boadilla No.26 Local-1, C.P. 28220 Majadahonda, Madrid, Spain
Phone: (34) 91 6397 197 Fax: (34) 91 6394 809

Fax: (33) 169 28 73 87

AVX/KYOCERA (Singapore) PTE LTD.
151 Lorong Chuan #06-05/06 New Tech Park, Singapore 577183
Phone: (65)-6286-7555 Fax: (65)-6488-9880

AVX/KYOCERA (H. K.) LTD.
3/F., Hilder Center, 2 Sung Ping Street, Hunghom, Kowloon Hong Kong
Phone: (852)-2363-3303 Fax: (852)-2765-8185
*TAIWAN Branch
15F, 88, Hisn Tai Wn Road, Sec 1, His Chih, Taipei Hsien, Taiwan
Phone: (886)-(2)2696-4636 Fax: (886)-(2)2696-4237
*AVX/KYOCERA (Malaysia) Sdn. Bhd.
Suite 3.3, 3rd Floor, Wisma Leader, 8 Jalan Larut, 10050 Penang, Malaysia
Phone: (60)-4-228-1190  Fax: (60)-4-228-1196
*KOREA Branch
10th FI, Korea Life Insurance 63 Bldg, #60, Yeouido-Dong,
Yeongdeungpo-gu, Seoul, 150-763, Korea
Phone: (82)-2785-6504 Fax: (82)-2784-5411
*AVX/KYOCERA (Shanghai) International Trading Co. Ltd.
Room 15A08, Marine Tower, No.1Pudong Ave. Shanghai, PRC 200120
Phone: (86)-(2)-6886-1000 Fax: (86)-(2)-6886-1010
*AVX/KYOCERA (Tianjin) International Trading Co. Ltd.
Unit A, B, D, 7th Floor, Teng Da Building, No. 18 Teng Da Road
Tianjin Port Free Zone, Tianjin, PRC 300456
Phone: (86)-(22)-2576-0098 Fax: (86)-(22)-2576-0096
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I Notes for Using the Catalog

1.

Specifications described in this catalog are for references. Products specifications shall be based on written
documents agreed by each party.

. Contents in this catalog are subject to change without notice. It is recommended to confirm the latest information

at the time of usage. Also, Kyocera Electronic Components Catalog is revised once a year. We may not be able
to accept requests based on old catalogs.

. Products in this catalog are intended to be used in general electronic equipment such as office equipment, audio

and visual equipment, communication equipment, measurement instrument and home appliances. It is
absolutely recommended to consult with our sales representatives in advance upon planning to use our
products in applications which require extremely high quality and reliability such as aircraft and aerospace
equipment, traffic systems, safety systems, power plant and medical equipment including life maintenance
systems.

. Even though we strive for improvements of quality and reliability of products, it is requested to design with

enough safety margin in equipment or systems in order not to threaten human lives directly or damage human
bodies or properties by an accidental result of products.

. It is requested to design based on guaranteed specifications for such as maximum ratings, operating voltage

and operating temperature. It is not the scope of our guarantee for unsatisfactory results due to misuse or
inadequate usage of products in the catalog.

. Operation summaries and circuit examples in this catalog are intended to explain typical operation and usage of

the product. It is recommended to perform circuit and assembly design considering surrounding conditions upon
using products in this catalog.

. Technical information described in this catalog is meant to explain typical operations and applications of

products, and it is not intended to guarantee or license intellectual properties or other industrial rights of the third
party or Kyocera.

. Certain products in this catalog are subject to the Foreign Exchange and Foreign Trade Control Act of Japan,

and require the license from Japanese Government upon exporting the product.

. It is prohibited to reprint and reproduce a part or whole of this catalog without permission.
. Contents described herein are as of October 2004.
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