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Trimmer Capacitors

CTZ2, CTZ3 Series

0} KYOCERG

Features

How to Order

» SMD small & thin package CTZ3 S-05 A-W1-PF
» Wide capacitance range YA A D A A (R
» Washable and non-washable types available @ @ @ @ @ @ @
* Plus slot(+) suitable for auto-adjustment (Series
Applications CTZ3 CTZ3 Series
PP . CTZ2 CTZ2 Series
» AV Equipment
« Cellular Phone @Type
* Cordless Phone S Reflow non washable type
* TCXO E Reflow washable type
* Keyless Entry (®Maximum Capacitance
. . 03 3pF 30 30pF
Specifications 05 5pF 40 40pF
Capacitance(pF) Q Temperature ;g lgg:z S0 SO0pF
Part No. . 1+0.1 Coefficient
Cmax. Cmin. (MHz) (PpPM/°C) @Temparature Coefficient (ppm/°C)
03A 3% 2.0max. >150 | NPO=500 ‘;‘ Sf(%i%% C | N750+500
CTZ2 | 05A 5% 3.0max. >150 NPO+500 =
S/IE 10A 10 %% 3.0max. >150 NPO+500 (®Packaging
20C 20 "% 5.5max. >150 N750+500 w W Direction Taping
03A 3% 1.0max. >300 NPO+500 X X Direction Taping
05A 5% 1.5max. >300 NPO+500 B | Bulk
10A 10 "% 2.5max. >300 NPO+500 ©®Taping Quantity (Unit : pcs)
CTz3 | 10B 10 %% 1.5max. >300 N400+500 1 1,000 CTZ3 Series
SIE 20C 20 "% 4.5max. >300 N750+500 2 2,000 CTZ2 Series
5% . . > + .
30C 30 .102; 4.5max 300 N750+500 @Pin Head Type
40C 40 "% 4.5max. >300 N750+500 [P | Pussit
50C 50 "% 4.5max. >200 N750+500
(®Lead Specification
Rated | Temperature | Insulation Torque Lead Forming Type
Series Voltage Range |Resistance ( ) 2 (CTZ3 type)
A 0 gecm
(v-DC) (°C) (MQ) (8 is denoted by space for CTZ2 series.
CTZ2S/E 25 —-40 to +85 >10* 10 to 150
CTZ3S/E 25 -40 to +85 >10* 10 to 150
Series Dimensions (Unit : mm) Recommend_ed Sachation
(Unit: mm)
CTZ2 Series
07 L £ 0.9 a
<) 7
NN__
—f 2
= \
NY__
0.7 o
CTZ3 Series 15
\\E
N B
W o
N\\E
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Trimmer Capacitors
CTZ2, CTZ3 Series

) KYOCERD

Frequency Characteristics

CTZ2-03A-P CTZ2-10A-P CTZ2-20C-P
10000 9 1000 35 1000 60
o , 8 130 150
147 — —
1000 e 100 By ws
> 58 {208 3
Q 100 — g 5 Q 05
______ 48 1155 kS
o c s 8 10 3 208
10 ) ] 103 8
. 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
8 130 ! ]
1000 Q N o a / 50"
Sl 100 1% 100 ’ 0
. 58 {208 ’ ]
Q 400 4 2 § Q L’ 05
__________ - 3 - 1%% --- C g
c §  qp=====" g -- g
0 z k 10 08 10 20 &
. 1s 10
1 0 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)
t Sproket Hole $Do
-H—J A Cavity
& ofo—o—d4 1
_ P f \J —ju
o ] \ \ 5
o} ] ‘ BT T
}
ta
ﬁ» Sealed Condition P+ P2| Po Direction
* Tape Loading CTZ2 Series CTZ3 Series
W Direction—— Standard A 2.7+0.1 3.35+0.1
X Direction—— Option B 3.2:0.1 46792
w 12.0+£0.3 12.0+£0.3
O O 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
. Direction of food P1 4.0+0.1 8.0+0.1
W Direction ——  Standard P2 2.0+0.05 2.0+0.05
$DO 1.5:8¢ 1.5:84
O O O t1 0.3+0.1 0.3+0.1
t2 1.940.1 2.5£0.1
= t3 1.3:4¢° 2.040.1
— Direction of feed t4 0.340.1 0.3+0.05
X Direction —— Option C 2.06+0.1 2.7+0.1
(Unit : mm)
A B (o3 D E W, W,
CTZ2 Series (2,000pcs.) 00 10
: 180730 60.0%:0 13.0+£0.2 21.0+0.8 2.0+0.5 13.0+£0.3 15.4+1.0
CTZ3 Series (1,000pcs.)

FAV/X!




Trimmer Capacitors

) KYOCERG

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
p- (°C) Peak temp. 230 + 5°C
15sec. max.

250 f——!

200

150

" 180°C min.
100 40sec. max.

50

0

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

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

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) Itis 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.

=3 ©
s 3
O —
110
125
(CTZ3 @ Plus Driver)
8 9%
= 110
(Standard Type)
Driver Head Type
(CTZ3 Plus) o
T
o~
. eeoy | |12 _[] o35
(CTZ2 Plus) FO-_%.‘
|
w ‘ : ‘
= —— 77—4—7—— @
— — ‘
L co ‘ 019
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Chip Resistor Arrays
CRB2A4E(Concave), CRC2A4E(Convex), CRC11A2E(Convex) Series

) KYOCERD

N\

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

© @ 666
(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)
@Tolerance

*Please consult combination of different | J \ +5% \ Blank |Chip Jumper Array
resistance type. (®Packaging
* 4 element chip Resistors Array T CRB2A4E series (Concave Termination) Code Style Form Material Packing unit
CRC2A4E series (Convex Termination) H CRC11A Taping Paper 10000pcs/reel
+ 2 element chip Resistors Array CRC11AZ2E series (Convex Termination) T CRB2A/CRC2A Taping Paper 10000pcs/reel
. . (*2mm pitch taping)
DlmeHSIonS (Unit : mm) (Unit : mm)
PN, L o
CRB2AAE series ﬁ q CRC2A4E series c d
w
R1 =R2 =R3 =R4 w R1 =R2 =R3 =R4
R1=R2=R3=R4 ‘ P L ‘ Li’l R1=R2=R3=R4 . ! ‘ LLJ
Code L w T P b Code L w T P
Dimensions| 2.0*3:13 1.0:318 0.44318 0.5typ $0.15typ Dimensions| 2.0+3:13 1.0:318 0.4+313 0.5typ
Code c d e Code c d e1 e2
Dimensions| 0.2*312 | 0.25*§18 | 0.25typ Dimensions| 0.15'312 | 0.25'31% | 0.3:318 0.4§18
« Non-marking on chips « Non-marking on chips
(Unit : mm)
CRC11AZ2E series 5
| w
R1 <R2
R1=R2
Code L w T P
Dimensions| 1.00:313 | 1.00:313 | 0.35:3% 0.65typ
Code c d e1
Dimensions| 0.20:312 0.20°318 0.33+0.10
« Non-marking on chips
Rating
Chip resistor arrays Chip jumper array
Item Rating Item Rating
Rated power(70°C)| 1/32W/element
!\,"j’t(agg rking 25V Rated current 1A
‘I\Illé)t(agxer-load 50V
Resistance value| 10Q to 1TMQ .
Cor]ductlve 50mQmax
Tolerance J:45% resistance value
Worki o * Rated Voltage : y/Rated power x Resistance value, whichever is less.
Te?’rl;r;grgature —55to +125°C * Standard Resistance Value: E-6 Series
ylgmgﬁ:sof 4E : 4Elements, 2E : 2Elements * I\:I’;eljzzszrlt:;lt;aelre;snZr;gineer for any other requirements of the nominal resistance

FAV/X!



Chip Resistor Arrays
CRC4AS8E Series /| CRB6AS8E Series

) KYOCERG

| 8 element chip Resistor Array / CRC4AB8E series (Convex Termination)

\a
"
g

N-‘
«.\,

t‘.

'Q
/

Dimensions

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.

(Unit : mm)

e

el

d

X
©

R1=R2=R3=R4=R5=R6=R7=R8

Code | Dimensions
L 3.840.1
w 1.6+0.1
T 0.4540.1
P 0.5typ
c 0.3£0.2
d 0.3£0.15
e 0.340.1

« No marking on chips.

How to Order

CRC4A 8E 103 J T

(DSeries CRC4A
(@Number of elements
8E = 8 elements

(®Resistance value
3 digits numbering

@®Tolerance
[ 3 [+5%
(®Packaging
| T \ Taping paper 5,000pcs/reel
Rating
Chip Resistor Arrays
Item Rating
1/16W/element
Rated power (70°C) 1/4Wipackege
Max working voltage” 25V
Max over-load voltage 50V
Resistance value 10Q to 1MQ
Torerance J:+5%

Working temperature

-55 to +125°C

Number of elements

8E:8elements

* Rated Voltage : y[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.

| 8 element chip Resistor Array / CRB6ASE series (Concave Termination)

RoHS Compliant

Features

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

Dimensions (Unit : mm)
== i Code | Dimensions
© ©
i i T% L 6.4+0.2
1 1 ;
w 1.6+0.2
|| ]
P L ! . T 0.6+0.1
P 0.8typ
c 0.3+0.2
RS
d 0.4+0.15
R1=R2=R3=R4=R5=R6=R7=R8 (Topeside) 0.5+0.1
e
(Botiomsitg)| 0-4+0-15

How to Order

CRB6A 8E 390

© @ 6

(DSeries CRB6A
(@Number of elements
8E = 8 elements

(3Resistance value
3 digits numbering

Gu
@ ®

@Tolerance
[ 6 [+2% | 3 [+5%
(®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 1MQ

Torerance

G:+2%, 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.

FAV/X!




Chip Resistor Networks
RNAAJ4A Series

) KYOCERD

Features

« Reduction in mounting costs & Process RNA4A 8E 103
» Save PCB space
« Eight resistors in one SMD package
* Reduction of inventory control costs

Applications

How to Order

J U
© © 6 66

(DSeries

@Number of elements (8E : 8 elements)

(®Resistance code (3 digits)
@Resistance tolerance (J : +5%)

* Lap Top Computer « Notebook Computer @Packaglng. -
« Printer « Hard Disk Drive | u | Plastic Taping, 4,000pcs/reel |
« CD ROM * Facsimile * Taping Qty: 4000pcs/7 inch reel (4mm pitch)
Carrier Tape: plastic
RoH$ Compliant
Shape and Dimensions wnt:mm)  Circuit Diagram
F2 A2
z & ®
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

Item

Rating

Rated power (70°C)

1/16W(0.0625W)/Element

Max working voltage*

25V

Max over-load voltage

50V

Resistance value

100Q to 220KQ

Tolerance

J:+5%

Number of elements

8E:8 Elements

Working temperature

-55to +125°C

* Rated Voltage: VRated power xResistance value, whichever is less.
* Standard Resistance Value: E-6 Series
= |f resistance value under 100Q2 is needed, please contact sales.

FAV/X!



Chip Attenuators % KYOCERA
ATC1A Series

Features How to Order
» Compared with three past in the chip resistor ATC 1A 2 C H

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 | b [:05dB
(®Packaging
RoHS Compliant 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 ! . Impedance 50Q
| | Attenuation 1dB, 2dB, 3dB, 4dB, 5dB
B\ e ._].7 6dB, 7dB, 8dB, 9dB, 10dB
L%" '_LJ Attenuation +0.3dB: 1dB to 5dB
tolerance +0.5dB: 6dB to 10dB
1 2 Rated power 40mW/package
Applicable frequency DC to 2GHz
VSWR 1.3 max
Working temperature -55to +125°C
" unbalanced = circuit
Code L w T P c
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

9. FAV/X!



Low Resistance Chip Resistors
LR Series

) KYOCERD

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)
y 21 0805 50 1020
‘Q 32 1206 63 2512
Q (®Resistance Value (4 digits)
‘ ,\QJ RO47 =  47mQ
R330 = 330mQ
- 1R00 = 1000mQ
RoHS Compliant @Tolerance
. . K +10%
Dimensions F | 1%
LR21, LR32, LR63 LR50 L (®Packaging
t - T | Paper Taping(LR21, LR32), 5,000pcs/7"reel
U | Plastic Taping(LR50, LR63), 4,000pcs/7"reel
8 z
[ [
— — . ‘ ‘
- T T
% % ) c—a
d d d —d
*No marking (Unit : mm)
w L c d T
LR21 (0805) 125718 | 2.00+0.10 | 0.25+0.20 | 0.40+0.20 | 0.55+0.10
LR32 (1206) 155418 | 3.10+0.10 | 0.25+0.20 | 0.45+0.20 0.5573:48
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 P voltage tolerance value temperature characteristics
e 100 to 149mQ . +150ppm/°C
LR21 (0805) 0.25W (1/4W) 287mV F: +1% 150 to 330mQ -55to0 +125°C +100ppm/°C
K: +10% 20 to 50mQ +3000ppm/°C
LR32 (1206) 0.5W (1/2W) 707mV e 100 to 149mQ2 -55to0 +125°C T150ppm/°C
T+
FE1% 150 to 1000mQ +100ppm/°C
20 to 29mQ +150ppm/°C
LR50 (1020 1w 316mV F: +19 -55to +125°C
(1020) m & 30 to 100mQ o +100ppm/°C
LR63 (2512) 1w 1000mV F: +1% 100 to 1000mQ | -55to +125°C +100ppm/°C
v
10- FAV)X¢



Test Conditions and Standards
CRB, CRC Series

) KYOCERG

Electrical Characteristics

Standard Test Conditions
Item
Resistor Jumper Resistor Jumper
. e Power Contdition A
DC Resistance Within Initial Tolerance 50mQOmax (20°C, 65%RH)
. 3 Test Temperature: 25,125(°C)
Res's;a"::(g) Tfol?)(fpnzslog) AR/R=Ry-Riy/Ryx1/To—Tx108
< - 0 H . i
10< R <1M 2250 to 1250 AR/R.OTemp. Coefficient
Temperature 1M< R ~500 to +300 (ppm/°C)
Characteristics T4: 25(°C)
T, 125(°C)
R1: T4 Resistance at (QQ)
Ry: T, Resistance at (Q2)
(1) Apply 2.5xrated voltage for | (1) 2A for 5sec.
5sec. (2) Wait 30minutes
ARIR iszf.'g\()(/ﬁr?t-i;??a)lrﬂzx 50mOmax | (2) Wait 30minutes (3) Measure
Short-time (3) Measure resistance resistance
Overload
Visual No evidence of mechanical damage
Isua 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 25sec. | ON (2A 1sec.
AR/R (8%+0.19) S0mOmax | (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 i i Apply 300VAC for 1
pply or 1sec
Withstanding Voltage No evidence of mechanical damage
Insulation Resistance 10%Qmin
Apply 100V DC.

11 -
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Test Conditions and Standards

CRB, CRC Series

) KYOCERD

Mechanical Characteristics

Standard Test Conditions
Item
Resistor Jumper Resistor ‘ Jumper
+(1%-+0.05Q)max Apply the load as show:
ARIR of the intial value 50mQmax Measure resistance during load application
Unit: mm
20 50
R230
Terminal Bending in ‘g l « [ ~ ]
Strength 10seconds s =t g somax
Visual No evidence of mechanical damage after loading = s |
PC board: Glass epoxy t=1.6
ARRR +(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
TH S Immerse in Rogin Flux for 2+0.5 sec. and in
>050,
Solderability Coverage 295% each termination end SNB2 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 50mQmax sweep in 1min.at 1.5mm amplitude.
Test
Visual No evidence of mechanical damage
+(0.5%+0.05Q)max Immerse in static state butyl acetate at 20°C to 25°C
Solvent Al of the intial value S0mQmax for 30t5sec.
Resistance Stabillize component at room temperature for 30min
Visual No evidence of mechanical damage then measure Value.

Environmental Characteristics

Standard Test Conditions
Item
Resistor Jumper Resistor Jumper
1+(1%+0.05Q)max 1) Run 5cycles as follows: —55+3°C for 30min.
Temperature Al of the intial value 50m@max 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.
0 in _EE° : f +48
e ARIR +?2 /o+.0_.1g2)max 50mOmax 1) rI?well in =55°C chamber without loading for 10003
Temperature of the intial value rs.
2) Stabilize component at room temperature for 1hr.
Storage Visual No evidence of mechanical damage then measure value.
0 1) Dwell in 125°C chamber without loading for 1000288
wan | awm | o somamx | oror0ond
Temperature 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 of the intial value 50mQmax without loading for 1000:¢8hrs.
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
. ARIR of the intial value S0mamax off 30min. Duration: 1000%42hrs.
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 Ll of the intial value S0m{<2max min(rated voltage) off 30min. Duration: 100042 hrs.
in Moisture 2) Stabilize component at room temperature for 1hr.
Visual No evidence of mechanical damage then measure value.

-12-
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Thick Film Chip Resistors

) KYOCERG

Tape & Reel
Tape & Reel
* Reel (Unit : mm)
Code A B (o3 D E w R
Width: 8mm 10.04+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
* Carrier Tape (8mm) (Unit : mm)
| A B c D F G H J t
J LI 0404 1.240.1 | 1.240.1 0.6max.
7 [ w 2.040.1
0,660 0804 | 1.25:0.2 |2.25:0.2
Fle -0 Ne
T o ) 0805 |1.65+0.2|24+0.2 | 8.0+0.2 |3.5+0.05 | 1.75+0.1 2.040.05 | 4.0+0.1 | ¢1.5 %"
1.1max.
Fn| leHalC 1206 | 2.0+.0.2 | 3.6£.0.2 4.0+0.1
1506 | 1.9+0.2 | 4.1+0.2
+ Carrier Tape (12mm) (Unit : mm)
et A | B| CcC | D|E|F|6 | H|J|T|K
J - 1020 | 29402 | 5302
o, d o & o (" 'T 1608 |25:02 | 4.4:02
tem omlnolm \o 12.040.3| 5.540.05| 1.750.1| 4.0¢0.1 | 2.0+0.1 | 4.0+0.1 | $1.5%" | 0.6max. | 1.4max.
JE[E O Wrorw ) 2512 |[35:0.2 | 6.70.2
P e H.G 2506 |[20+0.2 | 6.940.2
* 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)

-13-
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Recommended Land Patterns

) KYOCERD

Recommended Land Patterns

Chip Type (Unit : mm)
EIA Size A B c
0805 1.0 0.8 1.2
v 7 1206 22 0.9 15
/ I / 1020 1.4 1.0 5.0
| BliA | Bl 2512 5.0 1.0 3.0
Array Type (Unit : mm)
Series a b c d
Solder resist CRB2A4E 0.4 15 0.25 05
CRC11A2E| 05 15 0.4 0.65
I I CRCA4ASE 0.8 2.4 0.3 0.5
a b CRB6ASE 0.7 2.3 0.4 0.8
* ][] ATC1A 05 1.5 0.4 0.65
od o c
(Unit : mm) (Unit : mm)

re)
=]
o

CRC2A4E Series

0.4

0.55
’_—>

15

RNA4AB8E Series

i i
0.8 |
~—

N

%

M

1]

i

S
</ |

3.0

PN

mAnd)

L]

4.8
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Precautions

) KYOCERG

Circuit design

1) Once application and assembly environments have been checked,
the resistors may be used in conformance with the catalog and the
specifications.

2) Please consult the manufacturer in advance when the resistors is
used in devices such as: devices which deal with human life, |l.e.
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
(2)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.

Soldering method

1) Recommendable temperature profile

reflow

Temp(°C)

300 —
230 to 250°C

250 — preheat /—
200 More than 180°C
\ 40 sec. max.

150 —

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 —
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
5to 10 sec. max.

Temp(°C)

300 —
250 — |
preheat
200 — o
170t 180°C More than 220°C
90 sec. max.

150 —
1 to 3°Clsec.

100 —

50

0

(Time)

90+30 sec.

-15-
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THE NEW VALUE FRONTIER

% KYOCERA

EMC Components




EMI Filters % KYOCERA
KNF Series

Features How to Order

» Distributed constant type LC filter. KNF 21 050-W 3
Prevents ringing caused by circuit /= A ~
impedance. @ @ @ @ @

Suitable for high speed digital circuits and
video signal lines.

« Stable noise attenuation over wide
frequency ranges.

(MDSeries
@Size  EIA (EIAJ)
21 :0805  (2012)

&

g

* Low profile (T=0.95mm max.) suitable for (DFrequency
miniature electronic equipments. 025 25MHz 200 200MHz
« First class auto-placement 050 50MHz 400 400MHz
100 100MHz
—— Applications @ Taping Direction (See Fig 1)
LN . 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 wnt:mm)  Specifications
L Cut off Capacitance :
PartNumber | Freq. | (+80.20%) |2/ leniution Ramd | oc
w (MHz) (pF) yp current(mA) |voltage( )
z KNF21025 25MHz 235pF 200- 600MHz
)
N our KNF21050 50MHz 130pF 350— 850MHz
Input Direction Mark
[] D KNF21100 100MHz 65pF 450- 950MHz 150mA 25VDC
-
L y, KNF21200 200MHz 33pF 700-1200MHz
G
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 0.8+0.15
G 0.4+0.3

Frequency Characteristics

KNF21 Series
10,
0 -
NN
KNE2 025 N
-20 KNF21050 }
KNF21100 . ]
— GND -30 KNF21200 \
KNF214
-40 ¥ ‘
; [ 507 10 100 1000 00
Equivalent Circuit
Frequency(MHz)
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EMI Filters
KNF Series

) KYOCERG

<Impedance Matching Free>

Output Waveform (Clock frequency 25MHz)

. Stable.attenuation agains.t impgdance .cha.mge R LC filter KNF21100
» Good impedance matching without ringing
on distortion even at the time of IC ON/OFF
and pattern layout change
1MQ
Test circuit
LVC74 filter LVCO04
30002
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
without distortion

Wide Attenuation Bandwidth

KNF21100 LC Filter (T-Type)
. . _ 1207 _ 120
Test Circuit 3 100l k- g 109 o
= - = iginal
LVC74 filter g O i c TS
P g o e e £ i . =Fmerpassed
50mm Sl iy | ] NI EEEERNERNEENTY L
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\\ O Taping Direction(W)
T .T T { Fa) ra) (
il Fa*\J: il SER
L W(Standard)
L—P—»‘ 40—
C— I Conductor Direction of Feed
R [ 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
v
-18- FTAV)X



EMI Filter Array
KNA16/21 Series

) KYOCERD

Features

How to Order

« Distributed constant type LC filter. KNA 16 300-W 3
Prevents ringing caused by circuit @ @ @ @ @
impedance.
Suﬁablg for h.|gh speed digital circuits and (DSeries
video signal lines. @Size
« Stable noise attenuation over wide
frequency ranges. EIA EIAJ
» Small and low profile. 16 0603 1608
21 0805 2012
(®Frequency
Applications 300(KNA16) 300MHz
RotS Complant BR Data Lines for Mobile Phones (LCD Lines, 400(KNA21) 400MHz
Video LineS, BUS Lines) *Frequency at Attenuation typical 3dB, max. 6dB
. . * Bus Lines for Digital Equipment @®Taping Direction
Specifications W: Standard
Cutoff [Capacitance|  Attenuation Rated Rated ©Quantity per Reel
0,
Part Number ('l:v’"‘fg-) “25("”;':2)0 %) (Typical) current(mA) |voltage(VDC) 3 3000pcs.  KNA21 : std.
4 4000pcs. KNA16 : option
KNA16300 300MHz 16pF 800-1000MHz@-25dB 35mA 25VDC 5 5000pcs. KNA16 : std.
KNA21301 300MHz 15pF 800-2000MHz@-20dB 35mA 25VDC
KNA21400 400MHz 18pF 800-1000MHz@-20dB 50mA 25VDC
Operating Temperature: —25 to 85(°C)
Dimensions wnt:mm)  Frequency Characteristics
Input Direction Mark KNA16 Series KNA21 Series
KNA16 [T 773 0 0
KNA21 [ T
~10] -10
& & KNA21400
T 20 s 20
our 5 5 1]
© © KNA21301
. g -30] g -30
g v Z
) —40 40
P s .G | 75?0 100Frequency(MH;)000 10000 75?0 10(::requency (MH;;)OO 10000
L w T P S G
KNA16 | 1.60+£0.08 | 0.8+0.08 | 0.50+0.1 0.40 |0.20£0.075|0.20+0.075
KNA21 | 2.0£0.2 1.25£0.2 | 0.7£0.15 0.50 0.25+0.1 | 0.40£0.15
Recommended Land Pattern wiit:mm)  Packaging Specification
*Taping KNA16 : 5,000/reel : STD.
. B 4,000/reel : Opt.
h KNA21 : 3,000/reel : STD. (Unit : mm)
l I I l KNA21 (Plastic) KNA16 (Paper)
3 ) o 4o | Direction of feed Direction of feed
< 1 4’ 4»
% =, O O
- l" w1 (80
] - B Cu foil pattern
o B Gy foil + Resist ‘ W (Standard) ‘ W (Standard)
CODE | A B C D E F G H | K L
KNA16 |1.10 | 0.60| 0.50 | 1.40 | 0.20 | 0.20 | 0.40 | 1.30 | 1.80 | 0.20 | 0.20
KNA21 [ 2.00 | 0.95| 0.75| 1.75| 0.25 | 0.25 | 0.50 | 1.35 | 2.45 | 0.30 | 0.20
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EMI Filter Array
KNA32 Series

) KYOCERG

Features How to Order
« Distributed constant type LC filter. KNA 32 050-W 3
%, Prevents ringing caused by circuit @ @ @ @ @
t,‘ '"’% ) impedance.
1\ f ?itéléibslie fnoar| Tilgl(:sspeed digital circuits and (MSeries
":_ + Staty e o Uation . @size EIA  (EIAJ)
; able noise attenuation over wide 32 1206 (3216)
t ‘\ ‘ [S\?vup?rr;?i}ller?lqggsé5mm max.) suitable for GJFrequency
‘. - miniature electronic equipments. ol S0MHz L) ‘ 200MHz
\' « First class auto-placement 100 100MHz
. . *Frequency at Attenuation typical 3dB, max. 6dB
Applications @®Taping Direction (See Fig.1)
RoH$ Compliant * 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
Specifications Waveform Distortion
Cut off Capacitance .
Part Number Freg. (+25/-20%) 20dB Attenuation Rated Rated
(MHz) (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 (Unit: mm) Frequency Characteristics
KNA32 10 ‘
L 3.210.2 o # e
@ 10 DRSNS
g - \ 3 s
w 1.6£0.2 § ) waz0s0 /& \?\ ,‘\\ )
g KNA32075 A TIRY 3 T\
T 0.75+0.1 g 1] N )\]
§ 30 KNA3‘2‘100 _n .
P 0.8 K A321T0 e !
—40 KNA32200
. s 0.35:0.15 | |
75010 100 1000 10000
el e o
e G 0.80+0.20 Frequency (MHz)
Recommended Land Pattern wnt:mm)  Packaging Specification (Fig.1)
e * Taping (3,000/reel) (Unit : mm)
LB (S H Via Hole
i I K
!‘ . - - /* Direction of feed
T | |
<=4 |(Om WO OO0 O
| | 2
S1LLN gl
i ‘ ! ‘ i i 4.0 i W (Standard)
| J | 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 08 | 26 3.8 0.3t0 0.4 4.2 1.3
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EMI Filters
KNH Series

) KYOCERD

Features

How to Order

+ 0805 Size. Rated current up to 2A. KNH 21 104 -3 AA
-y « Effective for filtering noise on power (Vcc) @ @ @ @ @
lines.
o (DSeries
] h-/ R L /A @Size  EIA (EIAJ)
e Wy Applications 21 0805  (2012)
; “3’1 * PCs, Laser Printers, Cellular Phone, (Capacitance Value
Iy -H‘f-; Power/Signal Lines for LCD Display, Office 104 100nF 101 100pF
" Equipments 473 47nF 470 47pF
» AV Power Supply/Signal Line, TV, VCR, etc. 471 470pF 220 22pF
* High Current Signal Lines 221 220pF
Ph Free RoH$ Compliant @Quantity per Reel
[ 3 | 3000pcs.
(®Code (AA : STD)
Dimensions (Unit : mm) Specifications
Capacitance .
. KNH21 Type Value(pF) Rated Kurrent Rate\d/;céltage Dlrc.actt;curregr;t
(+50/-20%) (A) ( ) resistance(Q)
\
§ L 2.040.2 KNH21104 | 100,000 2.0 25 <0.02
) KNH21473 47,000 2.0 50 <0.02
w 1.25+0.2
ot ot KNH21471 470 1.0 50 <0.08
[:| J - T 0.85+0.15 KNH21221 220 1.0 50 <0.08
LE» KNH21101 100 1.0 50 <0.08
G 0.40+0.30
KNH21470 47 1.0 50 <0.08
KNH21220 22 1.0 50 <0.08

Attenuation Characteristics

Operating Temperature: -25 to 85(°C)

Recommended Land Pattern (unit: mm)

KNH21471 IR
*+.] | KNH21221 i /
N |[Kie2i101 pAN

Attenuation(dB)

PO S N N CRN

It | KNH21220 | g2t

KNHZ"I‘WO“i

fiinide

Frequency(MHz)

Through Hole
0.3-0.4

g
H

8]9-_40,‘ 3
= i

.
l‘ JN

Resist—\|

L 0.80 4"
120 - Conductor
3.20 [ Resist

Packaging specifications
* Taping (3000/reel)

(Unit : mm)

| /)
N\

O

[
|

[*— 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 inal—AA\
H 55 = 7 Origi 271N
Eol N T/ 1/ T\
2 NS \_/
2 I N/
% I | | _aFilter passed \
o] I S
%) |8 HEE  mEENEN] |

w
S

25 125 225 325 425 525 625 725 825 925

FREQ(MHz)

LC filter

T
ginal

iXer passed

Spectrum attenuation(dBuV)

——1
325 425 525 625 725 825 925
FREQ(MHz)

30

25 125 225
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THE NEW VALUE FRONTIER

% KYOCERA

Timing Devices

Ceramic Resonators

SAW Resonators

Crystal Units

Crystal Oscillators

Voltage Controlled Oscillators

Temperature Compensated Crystal Oscillators (TCXO)

High Precision Oscillators



Timing Device Selection Guide

0} KYOCERG

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
Products Electronics OA, | ITS Car Audio | (ECU, Air Bag, | Wireless LAN | (Broadcast, B PRI TR CERRES |
L w T PC Peripherals | Car Navigation |ABS, TPMS etc.) Dedicated Short | \oical Base | 1 10 50 100 300 ~ 400 Washable Terminations
Amusement Rarzgesgng. Station etc.) Manual Reflow Flow C: Non Lead-free

PRTC 2.5 2.0 0.8 max O O O 25 ~——————————- 60 Yes Yes No No B Yes
SSR-B 3.2 2.1 1.5 O O O ] ——— 60 Yes Yes No No B Yes
PBRC-G/H 7.4 3.4 2.0 max O O O 2 oo 20 Yes Yes No Yes B Yes
. PBRC-L/M 4.5 2.0 1.2 max O O O 3.68————— 20 Yes Yes No Yes B Yes
Ceramic Resonators | 5p ¢ 3.2 1.3 1.3 O O @) Y— 20 Yes Yes No Yes B Yes
PBRV-H 7.4 3.4 2.0 max O O 4o 20 Yes Yes No Yes B Yes
PBRV-M 4.5 2.0 1.2 max O O e — 20 Yes Yes No Yes B Yes
PPQV 3.2 1.3 1.3 @) @) (@ ===== 20 Yes Yes No Yes B Yes
PARM 3.0 3.0 1.5 max @) O ©) O 300--479 Yes Yes No Yes A Yes
SAW Resonators PARS 55 3.8 1.5 max O @) @) 300--479 Yes Yes No Yes A Yes
PARV 5.5 3.8 1.5 max O 300--479 Yes Yes No Yes A Yes
CX2520SB(CX-2520SB) 25 2.0 0.45 @) @) O V8B === 60 Yes Yes No Yes A Yes
CX3225SB(CX-101F) 3.2 25 0.6 max O @) @) e — 54 Yes Yes No Yes A Yes
CX4025SB(CX-40258) 4.0 25 0.75 O O O VR 40 Yes Yes No Yes A Yes
CX5032SB(CX-96F) 4.9 3.1 0.7 O @) @) 9.84375 120 Yes Yes No Yes A Yes
CX5032GB(CX-53F) 5.0 3.2 1.0 @) @) 9.84375—54 Yes Yes No Yes B Yes
CX8045JA(CX-17F) 8.0 4.5 1.9 O < — 30 Yes Yes No Yes B Yes
CX8045GB(CX-8045G) 8.0 4.5 1.8 O O /P ================= 48 Yes Yes No Yes B Yes
Crystal Units CX5032GA(CX-53G) 5.0 3.2 1.3 O 9.84375 -——---- 40 Yes Yes No Yes B Yes
CXB855GA(CX-5FW) 11.8 5.5 25 O Y iii—— 20 Yes Yes No Yes B Yes
CXB855GB(CX-5FD) 11.8 5.5 1.8 @) @) 3.5 60 Yes Yes No Yes B Yes
CXF49FFA(CX-49F) 11.4 5.0 5 O O e 20 Yes Yes No Yes A Yes
CXZ49GFB(CX-49G) 12.3 4.8 4.5 max @) ©) 3.2 60 Yes Yes No Yes A Yes
CXZ49CPA(CX-49L) 11.05 4.65 5.08 max @) 8.2 ======mmmmm===e 20 Yes Yes No Yes C No
CXH49SFB(HC-49/U-S) 11.0 5.0 3.5 max @) @) 3.2 60 Yes No Yes Yes A Yes
CXH49SFA(HC-49/U-S)(Automotive) 11.0 5.0 3.5 max O O 3 iiii— 20 Yes No Yes Yes A Yes
KC2520A-C1/C2/C3 25 2.0 0.8 @) @) @) 2 50 Yes Yes No No A Yes
KC3225A-C2/C3(K25-2C/3C) 3.2 25 1.0 max @) @) O 1 125 Yes Yes No Yes A Yes
KC5032C-C1(K30-1C) 5.0 3.2 1.2 max O @) 1.8 39.99 Yes Yes No Yes A Yes
KC5032C-C2(K30-2C) 5.0 3.2 1.2 max @) @) 1.8 125 Yes Yes No Yes A Yes
KC5032C-C3(K30-3C) 5.0 3.2 1.2 max O O 1.8 160 Yes Yes No Yes A Yes
KC5032C-C3(K30-3C Heavy Load Type) 5.0 3.2 1.2 max O O V=== 32 Yes Yes No Yes A Yes
KC5032C-C5(K30-HC) 5.0 3.2 1.2 max O O 1.8 50 Yes Yes No Yes A Yes
KC5032P-P2 5.0 3.2 1.2 max O O B 170 Yes Yes No Yes A Yes
KC5032P-P3 5.0 3.2 1.2 max O O 75— 190 Yes Yes No Yes A Yes
KC5032D(FX0-61F2) 5.0 3.2 1.2 max O @) 1.8 50 Yes Yes No No A Yes
KC5032D(FX0-64F2) 5.0 3.2 1.2 max @) @) 1.8 50 Yes Yes No No A Yes
KC5032H(MFO-208F) 5.0 3.2 1.35 @) O O O 1.5 50 TBA Yes No No A Yes
KC7050A-C1(K53-1C) 7.0 5.0 1.8 max @) @) 1.8 39.99 Yes Yes No Yes A Yes
KC7050A-C2(K53-2C) 7.0 5.0 1.8 max O O 1.8 125 Yes Yes No Yes A Yes
KC7050A-C3(K53-3C) 7.0 5.0 1.8 max O @) 1.8 160 Yes Yes No Yes A Yes
KC7050A-C5(K53-HC) 7.0 5.0 1.8 max @) @) 1.8 50 Yes Yes No Yes A Yes
KC7050B(FX0O-31F) 7.0 5.0 1.8 @) @) 1.8 50 Yes Yes No No A Yes
KC7050B(FX0O-37F,N) 7.0 5.0 1.8 @) @) 80 —— 125 Yes Yes No No A Yes
KC7050B(FX0-34F) 7.0 5.0 1.8 O O 1.8 40 Yes Yes No No A Yes
Oscillators KC7050H-C3(K50H-3C) 7.0 5.0 1.8 max O (e — 170 Yes Yes No Yes A Yes
KC5032P-L2/L3 5.0 3.2 1.2 max O O 75 -———- 170 Yes Yes No Yes A Yes
KC7050P-P2 7.0 5.0 1.8 max O O B 170 Yes Yes No Yes A Yes
KC7050P-P3 7.0 5.0 1.8 max O O 75— 190 Yes Yes No Yes A Yes
KC7050P-L2/L3 7.0 5.0 1.8 max @) O 75=-————-—— 170 Yes Yes No Yes A Yes
KC7050S-C1(FS0O-2B) 7.0 5.0 2.0 max O O 100--170 Yes Yes No Yes* A Yes
KC7050S8-C2(FS0O-2C) 7.0 5.0 2.0 max @) O 100---200 Yes Yes No Yes* A Yes
KC7050S-C3(FS0O-2D) 7.0 5.0 2.0 max O O 100---200 Yes Yes No Yes* A Yes
KCJXO(JXO0) 11.0 5.0 3.6 max @) 1 70 Yes Yes Yes No A Yes
KCEXO03(EXO-3) 12.8 7.0 5.08 max @) 11.0592 --- 24.576 Yes No Yes No A Yes
KC7050S-P2/P3(FS0-1C, FSO-1D) 7.0 5.0 2.0 max O O 50 700 Yes Yes No Yes* A Yes
KV5032A(VC-FX0-65F) 5.0 3.2 1.2 max O O e — 40 Yes Yes No No A Yes
KV7050A(VC-FXO-35F) 7.0 5.0 1.8 O O ffl==========mo=== 40 Yes Yes No No A Yes
KV7050L(VCX0-7050/7050L) 7.0 5.0 1.8 @) 72— 50 Yes Yes No No A Yes
KV7050W-P3(K50V-3P) 7.0 5.0 1.8 O O 155.52 Yes Yes No Yes A Yes
KV7050S-P3(VC-FS0O-1D) 7.0 5.0 2.0 max O [@) 600--700 Yes Yes No Yes* A Yes
KT2520Y 25 2.0 0.9 max O 1226 Sssssss 40 TBA Yes No No A Yes
KT33225(KT21) 3.2 25 1.0 max ©) O 12.6-——-- 38.4 TBA Yes No No A Yes
KT5032(KT18B,VC-TCX0-208Cx) 5.0 3.2 1.5 max O O 13-—-—-26 TBA Yes No No A Yes
(VC-)DTCXO-12A 30.0 30.0 10.0 max O 1 32 Yes No TBA No C No
(VC-)DTCXO-13A 40.0 40.0 10.0 max @) 30 320 Yes No TBA No C No
(VC-)DTCXO-15A 14.0 11.5 8.0 O L 40 Yes No TBA No B No
OCVCXO0-120A 36.1 27.2 19.5 max @) 10 Yes No TBA No C No

MCXO0-094B 480 450 99 O 10 — — — — — —
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MHz Band Ceramic Resonators (SMD)
PRTC Series

2.5%x2.0x0.8mm

) KYOCERD

Ultra-miniature chip resonator with 0.8mm

maximum height

Best suited for compact and low profile

electronic devices

Features

+ Ultra-miniature (2.5x2.0x0.8mm) SMD type
+ High precision type is available for full speed

How to Order

@

(DSeries

@0scillating Frequency (MHz)
(®Oscillating Mode
@Packaging : Tape & Reel

use 4000pcs./Reel
®lnitial Frequency Tolerance (0.5%)
Applications ®Load Qapamtance ) )
CD-RIW Cellular (CDMA/PCS) %Operatmg Temperature (—20°C to 80°C)
: s Lb- ) ®Unique Code
oH$ Conpliant MR RTe]s) « Portable Electronic Equipment a
* DVD-ROM  « Memory Card .
. MD . USB Notice
« Printer * Non Washable
Dimensions wnit:mm)  Test Circuit
— — — O Voo
O fosc
| |
I I 1c i mc7aHCU04
— = — | | (Freescale)
—_— — _—d
2
< Standard Type Specifications
®® [ Input/Output « Standard Type
,?(NO polarly) Frequency Temperature Standard Frequenc
© [GND Frequency Range| Tolerance Stability (o3 q y
« High Precision Type (25°C) (—20 to 80°C) (MHZ)
0 Jouau 25.010 60.0MHz |  +0.5% +0.2% MC74HCUO4 1 o5 ) 30.0, 33.86, 40.0
GND
2 (Freescale)
- et Please contact your local sales office for IC matching.
250.2
* High Precision Type

Recommended Land Pattern (wunit: mm)

Frequency

Temperature

i Aging Standard Frequency
Frequency Range| Tolerance Stabili IC
9 y Rang (25°C) (20 to 7(t)¥c) (10 years) (MHz)
25010 60.0MHz | +0.16% | +0.08% | +0.01% | MC74HCUO4 48.0
(Freescale)

Recommended Reflow Profile

Packaging : Taping

(Unit : mm)

0.5 0.5 0.5
300 2040 44523
L1 L1 peak : 260°C max. . . ¢ H
260 [+ TN = @Q—é}@{& -
o o © i
° A0 e\ N TR e Rl
gm ver 230°C O 12119~ 19 9119
! ! ! © g reheat andover 200 N\ | |
‘ ‘ ‘ N £ 00| -] 15010 180°C gosecmax_ N\ ... —
' ' ' e 60sec. min. 40 5° (0.3)
= 5O [~ : 0N
0
— Time (sec.)
‘ 1.0 ‘ 1.0
v
'y
o4 FTAV/X(



MHz Band Ceramic Resonators (SMD)
SSR-B / SSR-F Series

3.2x2.1x1.5mm

) KYOCERG

Dimensions

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
+ USB

Test Circuit

How to Order

SSR 33.86 B R
o @ 60
(MDSeries

(@0scillating Frequency (MHz)
(3®Type B: 3rd-Overtone Mode Built-in Capacitor
F: Fundamental Mode Built-in Capacitor
®Packaging : Tape & Reel
2000pcs./Reel

Notice

* Non Washable
* Operating Temperature —20°C to +80°C

(Unit : mm)
O Voo
O fosc
w | ves
[ I ic:Mc7aHCU04
q W e | -T'\ (Freescale)
—_ - _—d
° Specifications
0.7
o < Standard Type Standard Type _ _
= requency emperature Main Frequency
‘ Frequency Range| Tolerance IC
G ¢ quency Rang (25°C) (~20 to 80°C) (MHz)
C “Hgh Procion Type g | 16.0 to 60.0MHz 16.93, 20.0, 27.0,
C R G‘:;”‘ (3rd-overtone) +0.5% MC74HCU04 33.86, 50.8
- © g e | 160to200MHz | 7 (Freescale) 16.93
(Fundamental) )
320502 Please contact your local AVX office for IC matching.

* High Precision Type

Frequency | Temperature Agi Main F
F R Tolerance Stabilit ging 1 ainsrequency
requency Range (25°C) (=20 to 70¥C) (10 years) ¢ (MHz)
16.0 to 60.0MHz +0.18% o o MC74HCU04
e (3rd-overtone) |(Option +0.08%) +0.06% +0.01% (Freescale) 48.0
Recommended Land Pattern (wnit:mmy Recommended Reflow Profile Packaging : Taping (Unit : mm)
0.7 0.7 0.7
250
[ T peak 025
] B ity R IR T a‘
N o <
| | | - GAB0 |- N\
A Borae Huee |
| | | 2 ?né) 100f------ e 60sec. min.- - 20sec.max. N S
i \ \ T om0 | N & 18
\ \ N 0
' ' ' Time (sec.)
12 12
v
_25. TAV)X



MHz Band Ceramic Chip Resonators (SMD)
PBRC-G / PBRC-L Series

for Consumer Applications

) KYOCERD

RoHS Compliant

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 flash terminations)

Test Circuit

Specifications
. Frequency | Frequency | Temperature
Series | pange(MHz) | Tolerance(25°C) | Stability
+0.5%
200108.00| "o é’% ) +0.5%
e (~40 to 85°C)
+0.7% +0.1%
.011020.
801102001 = 10.5%) (40 to 85°C)
40.5% +0.5%
400108.001 1 10.3%)|(-40 to 85°C)
PBRC-L
+0.7% +0.1%
801102001 0 10.5%) |40 to 85°C)

* Aging for 10 years is within +0.3% from the initial frequency at 25°C.

Dimensions

I—' Voo=5.0V

" MC14069UB
or
MC74HCU04
2 3 4 7

I—‘ Out

PBRC-G Type
Ri=1MQ
C+=C>=30pF (2.00 to 8.00MHz) IC: MC14069UB
C1=C2=10pF(8.01 to 20.0MHz) IC: MC74HCU04
PBRC-G Type
Ri=1MQ
C1=C2=15pF(3.68 to 8.00MHz) IC: MC14069UB
C1=C2=10pF(8.01 to 20.0MHz) IC: MC74HCU04

(Unit : mm) (Unit : mm)
PBRC-G Type PBRC-L Type
T 7 (T~ T ]
0 yyy ©|o
{gxxxx |:| P XXX i <
VNN 77\ LA ~ A
7.4
6.7 45
4.1
~ R
| T — 131
[T [T [T I || [T || N
RO.2 6-R0.45
1.2 6-0.3
3 1 =3
o 0.4 ~
© -~
2.5 2.5 o 15 15

Standard Tol. : 0.3
Termination : Ni+Au Flash Plating
1. 3 Input, Output (No polarity)

Standard Tol. : 0.2

How to Order

PBRC 15.00 50 Y 000

G R 50 Y000
® OENONORORORO

(DSeries
(@Frequency (MHz)
@ Type (G,L)
(@®Packing _ Bulk
(Null)
R Reel (G: 2k/reel, L: 3k/reel)
(®Frequency Tolerance at 25°C

10 +0.1% 20 +0.2%
30 +0.3% 40 +0.4%
50 +0.5% 70 +0.7%

(®0perating Temperature

X | -40°ctossc | Y | -40°Cto 125°C |
Z | -40°C to 150°C

@Unique Code

Note)

* Values of C1, C2 and Rf are evaluated with IC, MC14069UB,
and evaluation of circuit is necessary when using other IC’s.
« IC circuit matching may be referenced with
1) IC data books
2) List of Recommended circuits in Kyocera website.
* Please contact IC manufacturer or Kyocera when there are
difficulties in finding recommended circuits.

-26-
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MHz Band Ceramic Chip Resonators (SMD)
PBRC-H / PBRC-M / PRQC Series

for Consumer Applications

) KYOCERG

Specifications

RoHS Compliant

Series

Frequency
Range(MHz)

Frequency
Tolerance(25°C)

Temperature
Stability

PBRC-H

2.00 to 8.00

+0.5%

(op. £0.3%)

+0.5%
(40 to 85°C)

8.011020.0

+0.7%

(op. £0.5%)

$0.1%
(~40 to 85°C)

PBRC-M

4.00 to 8.00

+0.5%

(op. £0.3%)

+0.5%
(-40 to 85°C)

8.011020.0

+0.7%

(op. £0.5%)

+0.1%
(~40 to 85°C)

PRQC

8.00 t0 20.0

+0.5%

(op. £0.3%)

+0.5%
(40 to 85°C)

* Aging for 10 years is within +0.3% from the initial frequency at 25°C.

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 flash terminations)

Test Circuit

[ Veo=5.0v
14
D) MC14069UB or MC74HCUO04

1 2 3

4
R I—‘ Out

Resonator

7

TS T
I D |
Ic' c |
L,T, —_

PBRC-H Type

Ri=1MQ

C1=C2=30pF (2.00 to 8.00MHz)

C1=C2=10pF (8.01 to 20.0MHz)
PBRC-M Type

R=1MQ

Ci=Cz=15pF (3.68 to 8.00MHz)

Ci=Cz=10pF (8.01 to 20.0MHz)
PRQC Type

R=1MQ

C1=C2=10pF (8.00 to 20.0MHz) IC: MC74HCU04

* C1, C2 are for Reference.

IC: MC14069UB
IC: MC74HCU04

IC: MC14069UB
IC: MC74HCU04

Note)

« This product includes built-in capacitors, but values may not
be the most appropriate depending on IC’s.

« Evaluation of circuit with IC is necessary. IC circuit matching

How to Order (PBRC-H,PBRC-M)
PBRC 15.00 H R 50 Y 000
@ @ 066 660

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

(Null)

R Reel (H: 2k/reel, M: 3k/reel)
(®Frequency Tolerance at 25°C

10 +0.1% 20 +0.2%
30 +0.3% 40 +0.4%
50 +0.5% 70 +0.7%

(®0perating Temperature
X | -40°ctossec | Y | -40°Cto 125°C |
V4 -40°C to 150°C

@Unique Code
How to Order (PRQC)

© ®

(MSeries
(@Frequency (MHz)
@ Type (S)
@®Packing _ Bulk
(Nul)
R  Reel (3k/reel)
(®Frequency Tolerance at 25°C

10 +0.1% 20 +0.2%

30 +0.3% 40 +0.4%

50 +0.5% 70 +0.7%
©Built-in Capacitance 10pF : 10

(?)Operating Temperature
W | -20°Cto 80°C Y
X —40°C to 85°C Y4

—40°C to 125°C
—40°C to 150°C

may be referenced with f
1) IC data books Umque Code
2) List of Recommended circuits in Kyocera website.
« Please contact IC manufacturer or Kyocera when there are
difficulties in finding recommended circuits.
DlmenS|°ns (Unit : mm) (Unit : mm) (Unit : mm)
PBRC-H Type PBRC-M Type PRQC Type
NS S )  — | I —
< 0 0 vy T @
xxxx [ | 3 Xxx {7} xxx [1]=
LA AN A | — | —  —
74 3.2
6.7 45
4.1
z |
71 e | g
b P S| 8 e
i I I S S — | TN. LI [ 1
.4£0.1
6-R0.2 312 6-R0.45 1 2 3
‘—" 6-0.3
1 2 3 1 2 =3
™
S 04 ~ -
© -
— 1.240.1 | 1.240.1
25 25 1.5 1.5
Standard Tol. : 0.3 Standard Tol. : 0.2 Standard Tol. : +0.15
Termination : Ni+Au Flash Plating Termination : Ni+Au Flash Plating Termination : Sn Plating
1. 3 Input, Output (No polarity) 1.3 Input, Output (No polarity)

# Pin #
1 Input
2 Ground
3 Output
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MHz Band Ceramic Chip Resonators (SMD)
PBRV-H / PBRV-M / PRQV Series

for Automotive Applications

) KYOCERD

RoH$ Compliant

Features

* Miniature & low profile

» Rectangular shape allows easy pick
and placement

» Component cost and space saving

« High density mounting possible

* Reflow solderable & washable

« High reliability, high temperature
operating with ceramic case

Applications
» Automotive

* ABS

«ECU

* Air-Bag System

Specifications Test Circuit
. Frequency | Frequency | Temperature _
Series | Range(MHz) |Tolerance(25%C) Stability l—'V“*s'(’V
40010800 10.5% |Y:10.5%(-40to +125°C) 14
PBRVH | 7| (op. £0.3%) | Z: £0.5%(-40 o +150°C) B MC14069UB or MC74HCUO04
PBRV-M 10.7%  |Y:10.1%(-40to +125°C)
BOT02000] (o +0.5%) |2:1024(4010 150°C) 2 3 4 7
PRV |8.00t0 20,00 10.5% |Y:10.5%(-40to +125°C) I—< Out
‘ | (op. £0.3%) | Z: £0.5%(-40t0 +150°C) R
* Aging for 10 years is within +0.3% from the initial frequency at 25°C. _ o _ Resonator

* Please contact us for products without built-in capacitors.

Note)

« This product includes built-in capacitors, but values may not
be the most appropriate depending on IC’s.

« Evaluation of circuit with IC is necessary. IC circuit matching
may be referenced with
1) IC data books
2) List of Recommended circuits in Kyocera website.

« Please contact IC manufacturer or Kyocera when there are
difficulties in finding recommended circuits.

|

Ci [

1 __
edd

PBRV-H Type

R=1MQ

C1=C>=30pF (4.00 to 8.00MHz) IC: MC14069UB

C1=C>=10pF (8.01 to 20.0MHz) IC: MC74HCU04
PBRV-M Type

R=1MQ

C1=C2=15pF (4.00 to 8.00MHz) IC: MC14069UB

C1=C2=10pF (8.01 to 20.0MHz) IC: MC74HCU04
PRQV Type

Ri=1MQ

C1=C2=10pF (8.00 to 20.0MHz) IC: MC74HCU04

* C1, C2 are for Reference.

How to Order (PBRV-H,PBRV-M)
PBRV 15.00 H R 50 Y 000

@ @ ®@ 6 6 0
(DSeries (PBRV: Automotive)
@Frequency (MHz)
@Type (H,M)
@®Packing _ Bulk
(Null)
R Reel (H: 2k/reel, M: 3k/reel)
(®Frequency Tolerance at 25°C

10 £0.1% 20 +0.2%
30 £0.3% 40 +0.4%
50 +0.5% 70 +0.7%

(®O0perating Temperature
X | -40°Cto85°C | Y | -40°Cto 125°C |
Y4 —-40°C to 150°C

@Unique Code

How to Order (PRQV)
PRQV 8.00 S R 50 10 Y 000

® @ 000 60 6

(DSeries (PRQV: Automotive)

(@Frequency (MHz)

@ Type (S)

(#®Packing _ Bulk
(Null)

R Reel (3k/reel)
(®Frequency Tolerance at 25°C

10 +0.1% 20 +0.2%

30 +0.3% 40 +0.4%

50 +0.5% 70 +0.7%
®Built-in Capacitance 10pF : 10

@Operating Temperature

X | —40ctossc | Y | —40°Cto125°C |

Z | -40°Cto 150°C

®Unique Code
Dimensions (Unit : mm) (Unit : mm) (Unit : mm)
PBRV-H Type PBRV-M Type PRQV Type
I \Y) A\ | S S— — —
< 0 1 www T ©lo @
Rxxxx (1|3 XXX {7 |9S xxx L] |®
7 Y/ /o | —  —  —
74 45 3.2
6.7 4.1
| X
< SIEE]
g gJ M OT‘% |I:|:|:|:|:|:|£ gl
[IT [T [T \‘ N
6-R0.45
6-R0.2 312 6-0.3 0.410.1
) ‘_"3 1 2 =3 4 2 [‘_"3
0.4 ~
2 -~ ]
i -
15 1.5
2.5 2.5 1.240.1 | _1.240.1
Standard Tol. : 0.3 Standard Tol. : £0.2
Termination : Ni+Au Flash Plating Termination : Ni+Au Flash Plating Standard Tol. : £0.15
1.3 Input, Output (No polarity) 1. 3 Input, Output (No polarity) Termination : Sn Plating
# Pin #
1 Input
2 Ground
3 Qutput
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MHz Band Ceramic Chip Resonators (SMD)

PBRV/ PRQV Frequency Tight Tolerance Series

for Automotive Applications

) KYOCERG

Features

* Improved frequency tolerance for CANBUS

application of automotive

How to Order (PBRV)
@®

(DSeries (PBRV: Automotive)

(@Frequency (MHz)
@Type (H,M)
@®Packing _ Bulk
(Nulr)
R Reel (H: 2k/reel, M: 3k/reel)
(®Frequency Tolerance at 25°C
[10] +0.1% |
(®Operating Temperature
X —-40°C to 85°C Y | -40°C to 125°C
4 -40°C to 150°C
@Unique Code
How to Order (PRQV)

PRQV 8.00 S R 10 10 Y 000

@

Specifications (DSeries (PRQV: Automotive)
Series PBRV-HR/MR PBRV-HR/MR PRQV-S (@Frequency (MHz)
Part Number PBRV-HR/MR 10Y[ (][] | PBRV-HR/MR 10YLI[JC] | PRQV-SRLI10YCICIC] 3 Type (S)
Operating Temperature Range —40 to +125°C —40 to +125°C —40 to +125°C @Packing _ Bulk
Frequency Range 4.0 to 7.9MHz 8.0 to 20.0MHz 8.0 to 20.0MHz (Null)
HH 0, 0, 0,
Frquency Toltace In|t|a!+Temperature +0.3% +0.2% +0.25% R  Reel (3k/reel)
Aging +0.1% +0.1% +0.05% (®Frequency Tolerance at 25°C
Total Frequency Tolerance £0.4% +0.3% +0.3% [10 ] +0.1% |
* Please refer to the specification sheet of each product for information including detail dimensions. @Bu”t_m Capacitance 10pF 10
* Aging characteristics is specified at 25°C, and for the period of 10 years. )
(?Operating Temperature
X -40°C to 85°C Y | -40°C to 125°C
4 -40°C to 150°C
®Unique Code
DimenSions (Unit : mm) (Unit : mm) (Unit : mm)
PBRV-H Type PBRV-M Type PRQV Type
S a— a— | S N — — —
xxxx [ | 2 XXX {7} xxx ]| ¢
LA AN A T T | —
74 45 3.2
6.7 4.1
D — R
— | B
oy E ~ -
|| N — | f 3[ R T ' B —
6-R0.45
6-R0.2 3-1.2 6-0.3 0.40.1
f 2 ‘_ﬂ 1 2 =<3 . ) m

2.5 25

Standard Tol. : 0.3
Termination : Ni+Au Flash Plating
1.3 Input, Output (No polarity)

Standard Tol. : 0.2
Termination : Ni+Au Flash Plating
1. 3 Input, Output (No polarity)

1.240.1 | 1.240.1

Standard Tol. : +0.15
Termination : Sn Plating

# Pin #
1 Input
2 Ground
3 Output
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MHz Band Ceramic Chip Resonators (SMD)
Recommended Land Pattern / Packaging

) KYOCERD

Recommended Land Pattern

(Unit : mm) (Unit : mm) (Unit : mm)
PBRC-G Type PBRC-L Type PRQC Type
5.0 PRQV Type
4.‘ | 3.0 |
2 04 ~| o
—| o (]
1.7 1.7 1.0 1.0 )
B
A: 8.0 to 12.5MHz 1.2+0.1
) ) 12.51 to 20.0MHz 0.95:0.1
(Unit : mm) (Unit : mm) B: 8.0 to 12.5MHz 0.4+0.1
12.51 to 20.0MHz 0.3+0.1
PBRC-H Type PBRC-M Type C:8.0 to 12.5MHz 2.0
PBRV-H Type 25 25 PBRV-M Type 5 12.51 to 20.0MHz 1.6
L | - |
2 E E |
| s | [ e ] M LJ LJ
T 1 T 1 T 1
Packaging
Reel Taping

L - R z
<|z L [43]
u By
Code A N Wi W2 c D E
7.4x3.4x2.0mm 25042.0 80+2.0 16.5 5 23.6max. 13.0+0.5 21.0£0.8 2.0+0.5
4.5x2.0x1.2mm 180 3 60 13.0+0.3 15.4+1 13.0£0.2 21.0+0.8 2.0+0.5
3.2x1.3x1.3mm 180+2 60 9.0:13 140min. 13.0+0.2 21.0+0.8 2.040.5
Code Ao Bo w F E P4 P2 Po Do D1 T T2 K
1—24_3%; 3.8010.1 | 7.80+0.1 |16.00+0.3 | 7.50+0.1 | 1.75:0.1 | 8.00+0.1 | 2.0+0.1 | 4.00+0.1 | 1.50:33 | 1.50°8¢ |0.30+0.05| 2.45+0.2 | 2.40+0.2
45520 | 2200.1 | 470:0.1 | 12,0002 | 5.5:0.05 | 1.75:0.1 | 4.00:0.1 | 2.0:0.05 | 4.00£0.1 | 15085 | 1.0:0.1 |0.300.05| 1.85max. | 1.80max.
32513 | 1.50£0.1 | 3.40:0.1 | 8.00£0.2 | 3.50£0.05| 1.750.1 | 4.00:0.1 | 2.0:0.05 | 4.00:0.1 | 1.50%¢ | 1.0 83 |0.25:0.05 | 1.30max. | 0.90+0.1

* 7.4x3.4x2.0mm=PBRC-G, PBRC-H, PBRV-G, PBRV-H 2000pcs./Reel
4.5%x2.0x1.2mm=PBRC-L, PBRC-M, PBRV-L, PBRV-M 3000pcs./Reel
3.2x1.3x1.3mm=PRQC-S, PRQV-S

3000pcs./Reel
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SAW Resonators (SMD)
PARS Series

) KYOCERG

Features

* Frequency range 300 to 480MHz

+ 1 port type SMD resonator

* Small size (5.5x3.8mm)

* Low profile (1.5mm max.)

* SMT ceramic package

+ High reliability sealing

* Excellent temperature characteristics

* +100ppm to —250ppm (—40°C to 85°C)

Applications

LINEIE * Keyless Entry Systems

» Garage Openers
* Security Systems

How to Order

PARS 315.00 K00 R

® @ ®@®06
(DSeries

(@Resonant Frequency (MHz)
(3®Marking Code
@®Frequency Tolerance or Custom Spec.

00 +250kHz 03 +100kHz

01 +200kHz 04 +75kHz

02 +150kHz 11< | Custom Spec.
(®Packaging

R : Tape & Reel (2000pcs./Reel)

Dimensions wnt:mm) Recommended Land Pattern uni:mm) Packaging (Unit : mm)
55402 @ 40800 150 30 g
_ ¥24751042 1.5max. 4-1.0£0.2 g g m] '_;' - \2\;04:0_1’\ | _ | i 035005 %
; EEfENE: SR 0
3 S $1.55+0.05/ 80+0.1 5°m/3>\<,v\ 0.2max. 1.‘525‘.1
1510 15 1.0 15 0.2max. ﬂéf
Specifications Recommended Temperature IR Reflow
Temperature
Part Number | Froquency(MHz) | LoseldB) |Capaciance(oF) C"a(;i,%,}ﬁ{}?f‘“ S
PARS303.00N04R | 303.000+0.075 Peak Temp.
T 250 200°C min. 230°C+5°C
PARS303.33L04R | 303.330+0.075 15560, max.
PARS303.82M04R | 303.825+0.075 S A
PARS303.87K04R | 303.875+0.075 4.0 max. 160 [-oeneneees /i
PARS304.30K04R | 304.300+0.075 100 | jeorcmin.
PARS304.45L04R | 304.450+0.075 ‘
PARS310.00K04R | 310.000+0.075 A
PARS314.00K04R | 314.000+0.075 o 1 fises Lo tffkee- T
PARS314.50L04R | 314.500+0.075
2.5 max. +8 max.
PARS315.00K04R | 315.000+0.075
PARS320.65K04R | 320.650+0.075
PARS345.00K04R | 345.000+0.075 3.2 max.
PARS418.00K04R | 418.000+0.075
PARS423.22K04R | 423.220+0.075
PARS432.92K04R | 432.920+0.075
PARS433.42L04R | 433.420+0.075
PARS433.92K04R | 433.920+0.075
PARS479.50K04R | 479.500+0.075 2.3 max.

*Please contact your local sales office for custom frequency.
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SAW Resonators
PARM Series

) KYOCERD

RoH§ Compiiant J8 Remote Keyless Entry System (RKE)

Surface Acoustic Wave Resonator for Remote How to Order

Keyless Entry System (RKE)

Features

* Ultra-miniature size

* 1 port type SMD resonator

« High reliability

» Excellent temperature characteristics

Applications

» Garage Openers
« Security Systems

PARM 315.00 K04 R

® @ @G

(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

Dimensions wnt:mm) Recommended Land Pattern unt:mm) Packaging (Unit : mm)
3.040.2 1.5max, @ 1.9 -
F— S0 @ S )
) — S ) . 3 @ @ B poi00s ./1'5&0'05 [ 0.3max.
2 @ ® 2o o8 i -
1 A ABBEE
@ @) o} o L]
@ @ 8l — / £
035502 125 13 125 1.55:0.05/ 80201 0.3max. C;85+‘01
0.3max./ h_—'._ﬁnj
Specifications Recommended Temperature IR Reflow
Part Number Resonant Resonant |  Paralel Temperature Operating Storage
Frequency(MHz) | Loss(dB) | Capacitance(pF) | Characteristics(ppm/°C) | Temperature(°C) | Temperature(°C) Temp.(°C)
PARM315.00K04R | 315.000+0.075 t 250 200°C mi Dok o
+ — — min. ea
PARMA33.92K04R | 43392010075 2.5max.| 4.0 max.| +8 max. 4010 85 | -40to 85 ose o
200 f---mmmmme e N\
150 [-=--=meos 1 0 '
: ! 180°C min.
100 ! 1 40sec. max.
50 : :
5o 60sec. ‘600 120s6¢.

0
Time
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SAW Resonators % KYOCERA
PARV Series

for Automotive

Surface Acoustic Wave Resonator for TPMS How to Order
PARYV 315000 A
Features © @ ©
* Low profile (DSeries
* 1 port type SMD resonator (@Resonant Frequency (MHz)
* High reliability @ Type
» Excellent temperature characteristics
Applications
* TPMS
Ph Free RoH$ Compliant
Dimensions wnit:m) Recommended Land Pattern (unit:mm) Packaging (Unit : mm)
55402 g 20s0 KO0 g15e 390 3
2.75+0.2 1?25‘& 4-1.0+0.2 g ﬁlm - \r'\f - 0.3:0.05 s
SI g S o Jr5ro é—o e b+
Bl R £V o198 T
; EF > TRIIeIeIE
< s 91551005/ 8.020.1 5°m/a,>‘r-\ 0.2max. 1_%;5‘.1
1510 15 10 15 0.2max.\ 4/’
Specifications Recommended Temperature IR Reflow
Part Number Resonant Resonant Parallel Operating Storage
Frequency(MHz) Loss(dB) | Capacitance(pF) | Temperature(°C) | Temperature(°C) Temp.(°C)
PARV315000A |315.000+0.100| 2.0 max. 3.2 max. -40t0120 | -40t0 120 1 250 200°C min. D o
PARV433920A |433.920+0.100 2.0 max. 3.2 max. —-40to0 120 | -40to 120 15sec. max.
200 frmmrmmmm e ee e/ N\ oo

P
: | 180°C min.
100 ! ! 40sec. max.

150 f-==mmnoe ;

50

: :
o 0 to 60sec. '60 to 120sec.

Time
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Crystal Units
Surface Mount Type CX2520SB (CX-2520SB)

2.5x2.0mm for Audio & Visual, Office Equipment

) KYOCERD

Specifications

Features

« Crystal unit for audio-visual, office equipment
« Ultra-miniature and low profile (2.5x2.0x0.45mm)

» Ceramic package

* A lead free product

* Reflow compatible

Applications

« Digital Electronics

* Audio-Visual, Office Equipment

How to Order

CX2520SB 27000 DO P E S ZZ

@ @ GO o
(DCode
@Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
13560 | 13560.000 | 30000 | 30000.000
16000 | 16000.000 | 32000 | 32000.000
18000 | 18000.000 | 33000 | 33000.000
20000 | 20000.000 | 33333 | 33333.000
24000 | 24000.000 | 40000 | 40000.000
26000 | 26000.000 | 48000 | 48000.000
27000 | 27000.000 | 54000 | 54000.000
27120 | 27120.000

*Please inquire about frequencies other than the above.

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Table2 Level of Drive

Items Symbol | Specification Units Remarks (®Load Capacitance
D F
Frequency Range | f nom 13560 to 60000 kHz | 0 | 8p |
@Frequency Stability
Overtone Order oT Fundamental o | P | 150x106 |
Frequency Tolerance| f_tol +50 x10® @ 25°C (®O0perating Temperature Range
E -10°C to +70°
Frequency Temp. Characteristics| ~ f_tem +50 x10® ref.@ 25°C Over Operating Temp. Range | 0°Clo +70°C |
(®Frequency Temperature Stability
Motional Series Resistance| R1 Table 1 ohm | S | +50x106 |
Level of Drive DL | Table2 W @Special
. | zz | Custom Specification |
Load Capacitance CL 8 pF
Operating Temp. Range| T use | —10to +70 °C
Storage Temp. Range| T.stg | —-40to +85 °C

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
13560 to 15999kHz 300
13560 to 60000kHz 10 (100 max.) uw
16000 to 19999kHz 150
ohm
20000 to 39999kHz 100
40000 to 60000kHz 50
Dimensions wnt:mmy  Recommended Land Pattern (Unit : mm)
#4 ) #3
P | B J, R | % 1.2 0.5 1.2
- #1 #2
E 2.5+0.1 . ‘/ ,,,,,,,,,,,,,,,,, N
S - [ |
| |
| | 1
T J :
=} |
i #2 CONNECTION | !
3 m #4 (TOP VIEW #3 ; |
e i ] HOT o I |
5 + ' - ! l
) J o0
#4 #3 #2
1.0 0.75
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Crystal Units
Surface Mount Type CX2520SB (CX-2520SB)

2.5x2.0mm for Mobile Communications, SRWI

) KYOCERG

Features How to Order
 Reference frequency CX2520SB 32000 @ E E J Q
for telecommunication systems @ @ @ @ @@ @
* Reflow compatible
* Using ceramic package resulting @Coqe .
in high reliability @Typlcal Frequencies
» Small and low profile Code | Freq.(kHz) | Code | Freq.(kHz)
13560 | 13560.000 | 27120 | 27120.000
Applications 16000 | 16000.000 | 32000 | 32000.000
» Mobile Communications, Bluetooth, 18000 | 18000.000 | 38400 | 38400.000
Wireless LAN 19200 | 19200.000 | 40000 | 40000.000
24000 | 24000.000 | 44000 | 44000.000
Ph Free RoHS Compliant 26000 | 26000.000
*Please inquire about frequencies other than the above.
Specifications (3Load Capacitance
[ Do [ &F |
Items Symbol | Specification Units Remarks @®Frequency Stability
[ F | +t0x10°® |
Frequency Range f_nom 13560 to 60000 kHz
(5Operating Temperature Range
Overtone Order oT Fundamental _— | L | ~30°C to +85°C |
Frequency Tolerance f_tol +10 x10® | @25°C (®Frequency Temperature Stability
©
Frequency Temp. Characteristics|  f_tem +15 x10® | ref.@ 25°C Over Operating Temp. Range | g | £15x10 |
@ Special
Motional Series Resistance| R1 Table 1 ohm | 72 | Custom Specification |
Level of Drive DL Table 2 uw
Load Capacitance CL 8 pF
Operating Temp. Range| T_use | —30 to +85 °C
Storage Temp. Range| T stg | —40 to +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
13560 to 15999kHz 300
13560 to 60000kHz 10 (100 max.) pWw
16000 to 19999kHz 150
ohm
20000 to 39999kHz 100
40000 to 60000kHz 50
Dimensions wnit:mm)  Recommended Land Pattern (Unit : mm)
#4 ) #3
iili, % < 1.2 0.5 1.2
= #1 #2
3 2.5+0.1 . ‘/ ,,,,,,,,,,,,,,,,, 5
: T |
| ‘ |
‘ ‘
L 2 | |
_# #2 CONNECTION | !
3 m 44 (TOPVIEW) 4o : i
e Ne ¥ HOT e I }
S + i i - S I j
‘ l:l HOT GND
#4 #3 #1 #2
1.0 0.75
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Crystal Units
Surface Mount Type CX3225SB (CX-101F)

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

) KYOCERD

Features
+ Crystal unit for audio-visual, office equipment

How to Order

CX3225SB 24000 DO P E S ZZ

~ * Miniature and low profile (3.2x2.5x0.55mm) @ @ @ @ @ @ @
» Ceramic package
« A lead free product ®Code
« Reflow compatible @Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 12000 | 12000.000 | 25000 | 25000.000
« Digital Electronics 13560 | 13560.000 | 26000 | 26000.000
« Audio-Visual, Office Equipment 14318 | 14318.180 | 27000 | 27000.000
14745 | 14745.600 | 27120 | 27120.000
16000 | 16000.000 | 30000 | 30000.000
" 18432 | 18432.000 | 33000 | 33000.000
20000 | 20000.000 | 33333 | 33333.000
Specifications 22579 | 22579.000 | 40000 | 40000.000
24000 | 24000.000 | 48000 | 48000.000
Items Symbol | Specification Units Remarks 24576 | 24576.000 | 54000 | 54000.000
*Please inquire about frequencies other than the above.
Frequency Range f_nom 12000 to 54000 kHz 3Load Capacitance
Overtone Order OT | Fundamental — [ po | spF |
Frequency Tolerance| ftl | +50 x10% | @25°C @Frequency Stability
— - : [ P | +50x10° |
Frequency Temp. Characteristics |  f_tem +50 %106 ref.@ 25°C Over Operating Temp. Range -
(®Operating Temperature Range
Motional Series Resistance| R1 | Table 1 ohm [ E | -10°Cto+70°C |
Level of Drive DL Table 2 uW ®Frequency Temperature Stability
- [ s | +50x10° |
Load Capacitance CL 8 pF @Special
Operating Temp. Range| T_use | —10 to +70 °C ZZ | Custom Specification |
Storage Temp. Range | T.stiy | —40to +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 to 13999kHz 300
12000 to 54000kHz 10 (100 max.) pW
14000 to 15999kHz 200
ohm
16000 to 26999kHz 100
27000 to 54000kHz 50
Dimensions wnit:mm)  Recommended Land Pattern (Unit : mm)
#4 #3

+}
2.5+0.1

1.0
+

0.75

CONNECTION
#4 (TOPVIEW) #3
GND (3 Y H

0.55+0.05

oT

HOT Sesd

|
e e B T
g 4+ + —
| |
. |
L 1 8
| } -
! l
g +—+ + — L
k,* ,,,,,,,,,,,, ‘,,/
I I
1.3 ! ! 1.3
3.6
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Crystal Units 0 KYOCERG
Surface Mount Type CX3225SB (CX-101F)

3.2x2.5mm for Mobile Communications, SRWI

Features How to Order
. « Reference frequency CX3225SB 26000 DO F L J Z2Z
S for telecommunication systems © @ @ @ @@ @
* Reflow compatible
* Using ceramic package resulting @Cod'e .
in high reliability (@Typical Frequencies
« Small and low profile Code | Freq.(kHz) | Code | Freq.(kHz)
. . 12000 | 12000.000 | 20000 | 20000.000
Applications 13000 | 13000.000 | 26000 | 26000.000
* Mobile Communications, Bluetooth, 13560 | 13560.000 | 32000 | 32000.000
Wireless LAN 16000 | 16000.000 | 38400 | 38400.000
19200 | 19200.000 | 40000 | 40000.000
Ph Fl'ee HﬂHS c“m liant *Please inquire about frequencies other than the above.
- (®Load Capacitance
Specifications [ Do | &F |
@Frequency Stability
Items Symbol | Specification Units Remarks | F \ +10x10°® |
Frequency Range | from | 12000 to 54000 | kHz (®Operating Temperature Range
Overtone Ord OT | Fundamental — [ L | 30Ctossse |
vertone Drder undamenta (®Frequency Temperature Stability
Frequency Tolerance | fiw | +10 x10% | @ 25°C [ 9 | +15x10° |
Frequency Temp. Characteristics| f tem | +15 x10® | ref.@ 25°C Over Operating Temp. Range @Special
| zz \ Custom Specification |
Motional Series Resistance R1 Table 1 ohm
Level of Drive DL Table 2 uw
Load Capacitance CL 8 pF
Operating Temp. Range | T_use | —30 to +85 °C
Storage Temp. Range| T stg | —40 to +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 to 13999kHz 300
12000 to 54000kHz 10 (100 max.) uw
14000 to 15999kHz 200
ohm
16000 to 26999kHz 100
27000 to 54000kHz 50
Dimensions wnit:mm)  Recommended Land Pattern (Unit : mm)
#4 #3

}
2.5+0.1

b
Py
S
N
®
w
N
i
o
3+
N
0.55+0.05
-———

1.85

|
/

8 i 4 + Y
#1 #2 b J( ,,,,,,,,,,,, ‘, -
J':l G\j CONNECTION
Il #4(TOP VIEW) 43 I I
GND (7 Ty HOT 1.3 ‘ ‘ 1.3
2 + w0 ' !

~ 3.6

= -
g ! HOT Neod -’ GND

#1 #2
#4‘ ‘#3
1.0 2 1.0

[t~
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Crystal Units
Surface Mount Type CX4025SB (CX-4025S)

4.0x2.5mm for Mobile Communications, SRWI

) KYOCERD

Features

» Reference frequency
for telecommunication systems

» Reflow compatible

* Using ceramic package resulting
in high reliability

» Small and low profile

Applications

* Mobile Communications, Bluetooth,

How to Order
CX4025SB 26000 FO F L J 77

® @ B0 0

(DCode

@Typical Frequencies

Code | Freq.(kHz) | Code | Freq.(kHz)
12000 | 12000.000 | 26000 | 26000.000
13000 | 13000.000 | 32000 | 32000.000
16000 | 16000.000 | 40000 | 40000.000

Wireless LAN 20000 | 20000.000
*Please inquire about frequencies other than the above.
Ph Free RoH$ Compliant (3Load Capacitance
[ Fo [ 10pF |
Specifications @Frequency Stability
[ F | +tox10° |
Items Symbol| Specification Units Remarks (5Operating Temperature Range
Frequency Range | fnom | 12000 to 40000 | kHz L | -30°Cto+85°C |
Overt ord oT Fund al (®Frequency Temperature Stability
vertone Order undamenta —_— | J | 153100 |
Frequency Tolerance | fto | +10 x10% | @25°C @Special
Frequency Temp. Characteristics| ~ f_tem +15 x106 ref.@ 25°C Over Operating Temp. Range | (22 | Custom Specification |
Motional Series Resistance| R1 Table 1 ohm
Level of Drive DL Table 2 Y
Load Capacitance CL 10 pF
Operating Temp. Range| T use | —30 to +85 °C
Storage Temp. Range| T.stg | —40to +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 to 19999kHz 80
ohm 12000 to 40000kHz 10 (100 max.) pWwW
20000 to 40000kHz 50
Dimensions wit:mmy  Recommended Land Pattern (Unit : mm)
4.0+0.2
p——
#4 —1 N
J ,}__.____-__}
# 3 T H—1 71 ¢
5 I Z @ e
T o
i g f i 77& B S S ] B |
2 T CONNECTION i i
N i Oy #2 g 2 Bor 14 14
= T g 3.0
‘#4 ‘ ! - HOT st ey GND
1.0 ‘ 1.0 cGoﬁE\)e’l?:gstotfihbeecase.
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Crystal Units
Surface Mount Type CX5032SB (CX-96F)

5.0x3.2mm for Mobile Communications, SRWI

) KYOCERG

Specifications

Features How to Order
* Reference frequency CX5032SB 26000 FO F L J ZZ
for telecommunication systems @) @ 6 @66 @
* Reflow compatible
* Using ceramic package resulting @Cod‘e .
in hlgh rellablllty @Typlcal FrequenCIeS
« Small and low profile Code | Freq.(kHz) | Code | Freq.(kHz)
12000 | 12000.000 | 19200 | 19200.000
Applications 12800 | 12800.000 | 26000 | 26000.000
* Mobile Communications, Bluetooth, 13000 | 13000.000 | 32000 | 32000.000
Wireless LAN 14400 | 14400.000 | 40000 | 40000.000
16000 | 16000.000 | 48000 | 48000.000

*Please inquire about frequencies other than the above.

(3Load Capacitance

[ Fo

| 10pF

@Frequency Stability

Items Symbol Specification Units Remarks | F | +10x10°®
Frequency Range | f nom | 9843.75 to 49999 50 to 120(MHz) | kHz (®Operating Temperature Range
[ L | -30°Cto+85°C
Overtone Order OT | Fundamental 3rd Overtone — ©Frequency Temperature Stability
Frequency Tolerance | ftol |+10 x10% | @ 25°C [ 3 | +15x10°
Frequency Temp. Characteristics|  tem | +15 1078 | ref. @ 25°C Over Operating Temp. Range @Special
| zz | Custom Specification
Motional Series Resistance| R1 | Table 1 ohm
Level of Drive DL |Table 2 uWw
Load Capacitance | CL |10 pF
Operating Temp. Range| T_use | -30 to +85 °C
Storage Temp. Range | T_stg | —40 to +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 to 9999kHz 150 9843.75 to 49999kHz 10 (100 max.)
W
10000 to 11999kHz 80 50 to 120(MHz)(3rdO.T) 10 (100 max.) "
12000 to 25999kHz 50 ohm
26000 to 49999kHz 40
50 to 120(MHz) 80
Dimensions wnt:mmy Recommended Land Pattern (Unit : mm)
#4 #3
| |
J@U S
J aF aF T
#1 \ '
4R0.2 4.9+0.1 T ! :
i il N1 0.7+0.1 +
. CONNECTION *%ﬁ =+ =
: TOP VIEW i aiaieh il P
# = GND P ( : ; )#.3H0T } T
- = 245 ‘ 2.4 ‘ 245
13 ‘
. 7.0
0.9 HOTL..... ....JGND
“#4 #3 #1 #: 455
2.3 Terminals 2 and 4 need to be
connected to the case.
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Crystal Units % KYOCERA
Surface Mount Type CX5032GB (CX-53F)

5.0x3.2mm for Audio & Visual, Office Equipment

Features How to Order
« Crystal unit for audio-visual, office equipment CX5032GB 48000 HO P E S ZZ
» Small and low profile (5.0x3.2x1.0mm) @ @ @ @ @ @ @
» Ceramic package
* Product with lead free terminations (Code
- Reflow compatible @Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 10000 | 10000.000 | 24000 | 24000.000
* Digital Electronics 12000 | 12000.000 | 24545 | 24545.450
* Audio-Visual, Office Equipment 14318 | 14318.180 | 24576 | 24576.000
14745 | 14745.600 | 27000 | 27000.000
16934 | 16934.400 | 36000 | 36000.000

RoHS Compliant 18432 | 18432.000 | 48000 | 48000.000
22579 | 22579.200 | 54000 | 54000.000

*Please inquire about frequencies other than the above.

(3Load Capacitance

Specifications

ltems Symbol| Specification Units Remarks | HO | 12pF |
Frequency Range | from |9843.751t054000| kHz @Frequency Stability
[ P | +50x10°¢ |
Overtone Order OT |Fundamental o (3Operating Temperature Range
Frequency Tolerance | fto |50 x108 | @25°C | E | -10°C to +70°C |
Frequency Temp. Characteristics| f tem | +50 x10® ref.@ 25°C Over Operating Temp. Range (©Frequency Temperature Stability
[ s | +50x10°¢ |
Motional Series Resistance| R1 Table 1 ohm @Special
Level of Drive DL |Table2 uW [ 2z | Custom Specification |
Load Capacitance CL 12 pF
Operating Temp. Range| T use |—10to +70 °C
Storage Temp. Range| T stg |—40to +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 to 11999kHz 200 9843.75 to 15999kHz 10 (500 max.)
12000 to 13999kHz 150 16000 to 24999kHz 10 (300 max.) uw
ohm
14000 to 29999kHz 100 25000 to 54000kHz 10 (100 max.)
30000 to 54000kHz 50
Dimensions wnt:mmy  Recommended Land Pattern (Unit : mm)

3.2+0.2

24

1

CONNECTION

1.3 2.4 1.3

e e e
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Crystal Units
Surface Mount Type CX8045GB (CX-8045G)

8.0x4.5mm for Audio & Visual, Office Equipment

) KYOCERG

Specifications

Features

* Crystal unit for audio-visual, office equipment
» Small and low profile (8.0x4.5x1.8mm)

» Ceramic package

* Product with lead free terminations

* Reflow compatible

Applications
* Audio-Visual, Office Equipment

How to Order

CX8045GB 30000 HO P E S ZZ
@® @ @6 O
(MCode
@Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
14318 | 14318.180 | 24576 | 24576.000
16000 | 16000.000 | 27000 | 27000.000
16384 | 16384.000 | 28636 | 28636.000
16934 | 16934.400 | 30000 | 30000.000
19660 | 19660.800 | 32000 | 32000.000
20000 | 20000.000 | 36000 | 36000.000
21477 | 21477.720 | 40000 | 40000.000
24000 | 24000.000

*Please inquire about frequencies other than the above.

* Please inqurie about specifications other than the above.

Table1 Motional Series Resistances

Items Symbol | Specification Units Remarks (®Load Capacitance
Frequency Range | f_nom 7200 to 48000 kHz |@F:(c:uen|<:y 1Sf:tl>:ility |
Overtone Order oT Fundamental e | P | +50%106 |
Frequency Tolerance f_tol +50 %106 @ 25°C (®O0perating Temperature Range
Frequency Temp. Characteristics| ~ f_tem +50 %108 ref.@ 25°C Over Operating Temp. Range |@Fr:quen|cy ;l:r?etr(;t:::josctability |
Motional Series Resistance| R1 Table 1 ohm | S | +50x106 |
Level of Drive DL Table 2 pWw @Special
Lo e e cL 12 oF | 2z | Custom Specification |
Operating Temp. Range | T_use -10to +70 °C
Storage Temp. Range | T _stg —40 to +85 °C

Table2 Level of Drive

Frequency Range Motional Series Resistance Units Frequency Range Level of Drive Units
7200 to 9999kHz 200 7200 to 9999kHz 10 (500 max.)
10000 to 11999kHz 150 ohm 16000 to 24999kHz 10 (300 max.) uw
12000 to 48000kHz 50 25000 to 48000kHz 10 (100 max.)
Dimensions wnit:mmy Recommended Land Pattern (Unit: mm)

I = B

A 4+ —f

45103

8.0+0.3
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Crystal Units
Surface Mount Type CXB855GB (CX-5FD)

11.8x5.5mm for Audio & Visual, Office Equipment

) KYOCERD

Features

« Crystal unit for audio-visual, office equipment
» Small and low profile (11.8x5.5x1.8mm)

» Ceramic package

* Product with lead free terminations

» Reflow compatible

How to Order

CXB855GB 03579 HO P E S ZZ

Applications

« Digital Electronics

3686
KSS 2LF

Specifications

RoHS Compliant

» Audio-Visual, Office Equipment

@ @ 60w o
(DCode
@Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
03579 | 3579.545 | 14318 | 14318.180
03686 | 3686.400 | 16000 | 16000.000
04000 | 4000.000 | 16934 | 16934.400
06000 | 6000.000 | 19660 | 19660.800
08000 | 8000.000 | 20000 | 20000.000
12000 | 12000.000

*Please inquire about frequencies other than the above.

(3Load Capacitance

[ Ho | 12pF
Items Symbol Specification Units Remarks @Frequency Stability
6
Frequency Range | f nom | 3500 to 28999 | 29 to 60(MHz) | kHz [P [ +50x10
(®O0perating Temperature Range
Overtone Order OT | Fundamental 3rd Overtone —_— | E | _10°C to +70°C
Frequency Tolerance | f tol | +50 x10%| @ 25°C (®Frequency Temperature Stability
6
Frequency Temp. Characteristics| f tem | £50 x10© | ref.@ 25°C Over Operating Temp. Range | £ | +50x10
(@Special
Motional Series Resistance| R1 | Table 1 ohm | zZ | Custom Specification
Level of Drive DL | Table 2 pWw
Load Capacitance | CL |12 pF
Operating Temp. Range| T_use | —10 to +70 °C
Storage Temp. Range| T_stg | —40 to +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 to 3999kHz 300 3500 to 15999kHz 10 (500 max.)
4000 to 7999kHz 200 16000 to 28999kHz 10 (300 max.) uWw
8000 to 11999kHz 120 ohm 29 to 60MHz 10 (300 max.)
12000 to 28999kHz 100
29 to 60MHz 150
Dimensions wt:mmy  Recommended Land Pattern (Unit : mm)

)

5+0.3
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Crystal Units
Leaded Type CXH49SFB (HC-49/U-S)

for Audio & Visual, Office Equipment

) KYOCERG

Features How to Order
« Crystal unit for audio-visual, office equipment CXH49SFB 03579 HO P E S ZZ
- Metal package, leaded type ©) ©) @ @ @ @ @
« A resistance weld hermetic sealed type
« Suitable for high density assembly @Cod_e .
and mass production @Typical Frequencies
P Code Freq.(kHz) Code Freq.(kHz)
. . 03200 3200.000 11000 | 11000.000
Ap”p“catlon's 03579 3579.545 11059 | 11059.200
+ Digital Electronics _ 03686 | 3686.400 | 12000 | 12000.000
* Audio-Visual, Office Equipment 04000 4000.000 12288 | 12288.000
04194 4194.304 13500 | 13500.000
04332 4332.000 14318 | 14318.180
= 04433 4433.619 16000 | 16000.000
Ph Free RoH$ Compliant 04500 | 4500.000 | 16934 | 16934.400
04915 4915.200 17280 | 17280.000
06000 6000.000 17734 | 17734.476
SpeCiﬁcationS 06144 6144.000 | 20000 | 20000.000
07200 7200.000 | 21477 | 21477.270
Items Symbol Specification Units Remarks 07372 | 7372.800 | 24000 | 24000.000
08000 8000.000 | 24576 | 24576.000
Frequency Range | f nom | 3200 to 33999, 30 to 60(MHz) | kHz 10000 | 10000.000 | 25000 | 25000.000
10240 | 10240.000 | 27000 | 27000.000
Overtone Order OT | Fundamental, 3rd Overtone | —— 10738 | 10738.635
Frequency Tolerance f_tol +50 ><10-6 @ 25°C *Please inquire abo'ut frequencies other than the above.
(3®Load Capacitance
Frequency Temp. Characteristics| f tem | +50 %107 | ref @ 25°C Over Operating Temp. Range [ Ho 12pF
Motional Series Resistance] R1 | Table 1 ohm @Frequency Stab'we
[P [ +s0x10
Level of Drive DL | Table 2 pW (®Operating Temperature Range
- ” oL |12 F E | —10°Cto+70°C
oad “apacitance P (®Frequency Temperature Stability
Operating Temp. Range| T use | —10 to +70 °C S | +50x10°
c @Special
Storage Temp. Range| T_stg | —40 to +85 C [ zZzZ | Custom Specification
* 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 to 3499kHz 300 3200 to 15999kHz 10 (500 max.)
3500 to 4099kHz 150 16000 to 24999kH 10 (300
(o) max.
4100 to 4799KkHz 120 - ( x) W
4800 to 5999kHz 100 N 25000 to 33999kHz 10 (100 max.)
ohm
6000 to 11999kHz 90 30 to 60MHz 10 (300 max.)
12000 to 13499kHz 70
13500 to 33999kHz 50
30 to 60MHz 150
Recommended Land Pattern (Unit : mm)

11.0max.

10.3max.

3.8max.
5.0max

—

3.5max.

4043:005 _|ll

4.88+0.2

0+1
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Crystal Units
Surface Mount Leaded Type CXZ49GFB (CX-49G)

for Audio & Visual, Office Equipment

) KYOCERD

Features How to Order
* Crystal unit for audio-visual, office equipment CXZ49GFB 03579 HO P E S 77
» Metal package, leaded type = AN
* A resistance weld hermetic sealed type @ C> ®<D®C>@
« Suitable for high density assembly @Codg .
and mass production @Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 03200 3200.000 11000 | 11000.000
. . 03579 3579.545 11059 | 11059.200
+ Digital Electronics _ 03686 | 3686.400 | 12000 | 12000.000
* Audio-Visual, Office Equipment 04000 | 4000.000 | 12288 | 12288.000
04194 4194.304 13500 | 13500.000
04332 4332.000 14318 | 14318.180
- 04433 4433.619 16000 | 16000.000
Ph Free RotS Compliant 04500 | 4500.000 | 16934 | 16934.400
04915 4915.200 17280 | 17280.000
06000 6000.000 17734 | 17734.476
SpeCificationS 06144 6144.000 | 20000 | 20000.000
07200 | 7200.000 | 21477 | 21477.270
Items Symbol Specification Units Remarks Ola2 7372.800 [gESEREE 24000.000
08000 8000.000 | 24576 | 24576.000
Frequency Range | f nom | 3200 to 33999, 30 to 60(MHz) | kHz 10000 | 10000.000 | 25000 | 25000.000
10240 | 10240.000 | 27000 | 27000.000
Overtone Order OT | Fundamental, 3rd Overtone | —— 10738 | 10738.635
Frequency Tolerance f_tol +50 ><10-6 @ 25°C *Please inquire abo.ut frequencies other than the above.
(3Load Capacitance
Frequency Temp. Characteristics| f tem | +50 %107 | ref.@ 25°C Over Operating Temp. Range [ HO | 12pF
Motional Series Resistance| R1 Table 1 ohm l@Friquen‘cy f;tii:i:)y-e
Level of Drive DL | Table2 pWw (®Operating Temperature Range
P . oL | 12 F E | -10°Cto+70°C
oad Lapacitance P (®Frequency Temperature Stability
Operating Temp. Range| T_use | —10 to +70 °C S | #50x10°
. @Special
Storage Temp. Range| T_stg | —40to +85 C [ ZZ | Custom Specification
* 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 to 3499kHz 300 3200 to 15999kHz 10 (500 max.)
3500 to 4099kHz 150 16000 to 24999kH 10 (300 )
(o) z max.
4100 to 4799kHz 120 2 W
4800 to 5999kHz 100 ohm 25000 to 33999kHz 10 (100 max.)
6000 to 11999kHz 90 30 to 60MHz 10 (300 max.)
12000 to 13499kHz 70
13500 to 33999kHz 50
30 to 60MHz 150
Dimensions Recommended Land Pattern (Unit: mm)

10.21max.

-
J

4.8max.

4.5max.

m
!
|

12.3+0.2

0.2max.

10.8+0.2

0.6+0.1

4.8max.

4.5+0.1

4.8max.

2.0
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Crystal Units
Surface Mount Typ

e CX5032GA (CX-53G)

5.0x3.2mm for Automotive

) KYOCERG

Features How to Order
» Crystal unit for automotive electronics CX5032GA 16000 HO Q S W ZZ7
» Small and low profile (5.0x3.2x1.3mm) ©) @ @ @ @ @ @
» Ceramic package
* Product with lead free terminations @Codg .
« Reflow compatible @Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 10000 | 10000.000 | 18000 | 18000.000
* Engine Control 12000 | 12000.000 | 20000 | 20000.000
15000 | 15000.000 | 24000 | 24000.000
16000 | 16000.000 | 25000 | 25000.000
*Please inquire about frequencies other than the above.
RokS Compant (®Load Capacitance
[ Ho | 12oF |
Specifications @Frequency Stability
[ @ [ +100x105 |
Items Symbol | Specification Units Remarks (®0Operating Temperature Range
Frequency Range | fnom |9843.751t040000| kHz [ s [ -40Cto+125°C |
Overt ord oT Fund al (®Frequency Temperature Stability
vertone Order undamenta —_— | W | $200x10° |
Frequency Tolerance f_tol +100 %106 @ 25°C @Special
Frequency Temp. Characteristics|  f_tem | +200 x10® | ref.@ 25°C Over Operating Temp. Range | zz | Custom Specification |
Motional Series Resistance| R1 Table 1 ohm
Level of Drive DL Table 2 Y
Load Capacitance CL 12 pF
Operating Temp. Range| T_use | —40to +125 °C
Storage Temp. Range| T.stg | —40to +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 to 11999kHz 200 9843.75 to 15999kHz 10 (500 max.)
12000 to 13999kHz 150 16000 to 24999kHz 10 (300 max.) uw
ohm
14000 to 29999kHz 100 25000 to 40000kHz 10 (100 max.)
30000 to 40000kHz 50
Dimensions wnt:mmy Recommended Land Pattern (Unit: mm)

CONNECTION

24

4.1
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Crystal Units
Surface Mount Type CX8045JA (CX-17F)

8.0x4.5mm for Automotive

) KYOCERD

Features How to Order
: % « Crystal unit for automotive electronics CX8045JA 08000HO Q S W z2z
[ ’ l ! « Small and low profile (8.0x4.5x1.9mm) D > 0 @06 O
fut | » Ceramic package, J lead type
* Product with lead free terminations @Codg .
I « Reflow compatible (@Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 08000 | 8000.000 | 16000 | 16000.000
« Engine Control, TPMS 09843 | 9843.750 | 18000 | 18000.000
10000 | 10000.000 | 20000 | 20000.000
12000 | 12000.000 | 24000 | 24000.000
13560 | 13560.000 | 25000 | 25000.000
RoHS Compliant 14000 | 14000.000 | 30000 | 30000.000
*Please inquire about frequencies other than the above.
Specifications (®Load Capacitance
[ HO | 12pF |
Items Symbol | Specification Units Remarks @Frequency Stability
6
Frequency Range | fnom | 80001030000 | kHz [ @ [ #100x10 |
(5Operating Temperature Range
Overtone Order oT Fundamental —_— S —40°C to +125°C |
Frequency Tolerance f_tol +100 x10®¢ | @ 25°C (®Frequency Temperature Stability
-6
Frequency Temp. Characteristics |  f tem | +200 x10% | ref@ 25°C Over Operating Temp. Range |® L/ | +£200x10 |
. . . Special
Motional Series Resistance| R1 Table 1 ohm | 74 | Custom Specification |
Level of Drive DL Table 2 W
Load Capacitance CL 12 pF
Operating Temp. Range| T use -40 to +125 °C
Storage Temp. Range | T stg -40 to +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 to 9999kHz 200 8000 to 15999kHz 10 (500 max.)
10000 to 11999kHz 150 ohm 16000 to 24999kHz 10 (300 max.) uWwW
12000 to 30000kHz 100 25000 to 30000kHz 10 (100 max.)
Dimensions wit:mmy Recommended Land Pattern (Unit : mm)

4.5+0.2

/

1.9+0.2
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Crystal Units

Surface Mount Type CXB855GA (CX-5FW)
11.8x5.5mm for Automotive

) KYOCERG

Features How to Order
* Crystal unit for automotive electronics CXB855GA 06000 HO Q S W ZZ
« Small and low profile (11.8x5.5x2.5mm) SN AYCYANE )
» Ceramic package © @ ®066 0
« Product with lead free terminations (MCode
* Reflow compatible @Typical Frequencies
. . Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 04000 | 4000.000 | 12000 | 12000.000
« Engine Control 05000 | 5000.000 | 16000 | 16000.000
06000 | 6000.000 | 18000 | 18000.000
08000 | 8000.000 | 20000 | 20000.000
10000 | 10000.000
H"Hs Gumuliam *Please inquire about frequencies other than the above.
(®Load Capacitance
Specifications [ _Ho [ 12F |
@Frequency Stability
Items Symbol | Specification Units Remarks | Q | +100x10°8 |
Frequency Range | fnom | 3500 to 20000 kHz (®Operating Temperature Range
S | -40°Cto+125°C |
Overtone Order ot Fundamental - (®Frequency Temperature Stability
Frequency Tolerance | ftol | +100 x10® | @25°C [ w [ +200x10°® |
Frequency Temp. Characteristics| f tem | +200 x10% | ref@ 25°C Over Operating Temp. Range |~ 2'Special
| zz | Custom Specification |
Motional Series Resistance| R1 Table 1 ohm
Level of Drive DL Table 2 pW
Load Capacitance CL 12 pF
Operating Temp. Range| T_use —40 to +125 °C
Storage Temp. Range | T stg —40to +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 to 3999kHz 300 3500 to 15999kHz 10 (500 max.)
W
4000 to 7999kHz 200 16000 to 20000kHz 10 (300 max.)
ohm
8000 to 11999kHz 120
12000 to 20000kHz 100
Dimensions wnit:mmy Recommended Land Pattern (Unit: mm)
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Crystal Units 0! KYOCERA
Leaded Type CXH49SFA (HC-49/U-S)

for Automotive
P Features How to Order
x Y . l(\ZArystIaI unii(t for alutodmgtive electronics CXH49SFA 06000 @ 9 § W g
N ; Metal package, leaded type ® @ @606 0
* A resistance weld hermetic sealed type
« Suitable for high density assembly ®C°d_e .
and mass production (@ Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
Applications 04000 | 4000.000 | 12000 | 12000.000
Z ) + Engine Control 05000 | 5000.000 | 16000 | 16000.000
3 \ 06000 | 6000.000 | 18000 | 18000.000
1 ) 08000 | 8000.000 | 20000 | 20000.000
@ > 10000 | 10000.000
Pll Fl‘ﬂe Hﬂ“s Gﬂmll“am *Please inquire about frequencies other than the above.
(®Load Capacitance
Specifications [ Ho [ 12F |
@Frequency Stability
Items Symbol | Specification Units Remarks | Q ‘ £100x10° |
Frequency Range | f nom 3200 to 20000 kHz (®Operating Temperature Range
Overtone Order OT | Fundamental — [ s | -40°Cto+125°C |
(®Frequency Temperature Stability
Frequency Tolerance| fiw | +100 x10® | @25°C [ w | +200x10°® |
Frequency Temp. Characteristics|  f tem +200 x10® | ref@ 25°C Over Operating Temp. Range @Special
A A 3 | zz \ Custom Specification |
Motional Series Resistance| R1 Table 1 ohm
Level of Drive DL Table 2 Y
Load Capacitance CL 12 pF
Operating Temp. Range| T use -40 to +125 °C
Storage Temp. Range | T stg -40 to +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 to 3499kHz 300 3200 to 15999kHz 10 (500 max.) W
n
3500 to 4099kHz 150 16000 to 20000kHz 10 (300 max.)
4100 to 4799kHz 120
4800 to 5999kHz 100 ohm
6000 to 11999kHz 90
12000 to 13499kHz 70
13500 to 20000kHz 50
DimenSions (Unit : mm)

11.00max.
10.3max.

3.8max
5.0max.

3.5max.
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Crystal Units
Surface Mount Leaded Type CXZ49FFA (CX-49F)

for Automotive

) KYOCERG

Features How to Order
« Crystal unit for automotive electronics CXZ49FFA 06000 HO Q S W Z2z
» Metal package, leaded type ©) @ @ @ @ @ @
* A resistance weld hermetic sealed type
« Suitable for high density assembly ®C°d_e .
and mass production (@ Typical Frequencies
Code | Freq.(kHz) | Code | Freq.(kHz)
- Applications 04000 | 4000.000 | 12000 | 12000.000
3.5BKSS2L - Engine Control 05000 | 5000.000 | 16000 | 16000.000
. ' > 06000 | 6000.000 | 18000 | 18000.000
08000 | 8000.000 | 20000 | 20000.000
10000 | 10000.000
Pll Free Rﬂﬂs Gﬂmﬂ“am *Please inquire about frequencies other than the above.
(®Load Capacitance
Specifications [ Ho [ 12F |
@Frequency Stability
Items Symbol | Specification Units Remarks | Q | £100x10° |
Frequency Range | f nom 3200 to 20000 kHz (®Operating Temperature Range
Overtone Order OT | Fundamental — [ s | -40°Cto+125°C |
(®Frequency Temperature Stability
Frequency Tolerance| fiw | +100 x10® | @25°C w +200x10°® |
Frequency Temp. Characteristics|  f tem +200 x10® | ref@ 25°C Over Operating Temp. Range @Special
A A 3 | zz | Custom Specification
Motional Series Resistance| R1 Table 1 ohm
Level of Drive DL Table 2 pW
Load Capacitance CL 12 pF
Operating Temp. Range| T use -40 to +125 °C
Storage Temp. Range | T stg -40 to +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 to 3499kHz 300 3200 to 15999kHz 10 (500 max.) W
n
3500 to 4099kHz 150 16000 to 20000kHz 10 (300 max.)
4100 to 4799kHz 120
4800 to 5999kHz 100 ohm
6000 to 11999kHz 90
12000 to 13499kHz 70
13500 to 20000kHz 50
Dimensions wnt:mmy Recommended Land Pattern (Unit: mm)

11.440.3
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Crystal Units

) KYOCERD

Surface Mount Leaded Type CXZ49LPA (CX-49L)

for Automotive

Features How to Order
« Crystal unit for automotive electronics CXZ49LFA 06000 HO Q S W Z2Zz
» Metal package, leaded type ©) @ @ @ @ @ @
* A resistance weld hermetic sealed type
/ « Suitable for high density assembly @Codle ‘
\ A and mass production @Typical Frequencies
f : Code | Freq.(kHz) | Code | Freq.(kHz)
J ’1 \"1-\(;: _ Applications 04000 | 4000.000 | 12000 | 12000.000
4 gi*- + Engine Control 05000 | 5000.000 | 16000 | 16000.000
06000 | 6000.000 | 18000 | 18000.000
08000 | 8000.000 | 20000 | 20000.000
10000 | 10000.000
*Please inquire about frequencies other than the above.
(3Load Capacitance
Specifications [ _Ho [ 12pF |
@Frequency Stability
Items Symbol | Specification Units Remarks | Q ‘ +100x10°© |
Frequency Range | fnom | 3200 to 20000 kHz (®Operating Temperature Range
Overtone Order OT | Fundamental — [ s | -40°Cto+125°C |
(®Frequency Temperature Stability
Frequency Tolerance| fiw | +100 x10% | @25°C W | +200x10° |
Frequency Temp. Characteristics| ~ f tem +200 x106 ref.@ 25°C Over Operating Temp. Range @Special
R 3 A | zz \ Custom Specification |
Motional Series Resistance| R1 Table 1 ohm
Level of Drive DL Table 2 pWw
Load Capacitance CL 12 pF
Operating Temp. Range | T use -40 to +125 °C
Storage Temp. Range | T stg -40 to +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 to 3499kHz 300 3200 to 15999kHz 10 (500 max.) w
n
3500 to 4099kHz 150 16000 to 20000kHz 10 (300 max.)
4100 to 4799kHz 120
4800 to 5999kHz 100 ohm
6000 to 11999kHz 90
12000 to 13499kHz 70
13500 to 20000kHz 50
Dimensions wnt:mmy Recommended Land Pattern (Unit : mm)
3.0+0.1 t0.20
~" i 4.0
xX___ —————>
T ) EI ; | |
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| L o] & ’L 0.25+0.1
?,.“ é 5.3max. 2 @
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Handling Notes % KYOCERA

1.

Shock & Drop ° Vibration

Do not inflict excessive shock and mechanical vibration that
exceeds the norm, such as hitting or mistakenly dropping, when
transporting and mounting on a board. There are cases when
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.

2. Cleaning
Since a crystal piece can be broken by resonance when a crystal
device is cleaned by ultrasonic cleaning. Be careful when carrying
out ultrasonic cleaning.

3. Soldering conditions

To maintain the product reliability, please follow recommended conditions.

Standard soldering iron conditions

Crystal Units

Soldering iron

280°C to 340°C

Time

3+1/-0sec. max.

Reflow conditions (Example)

260°C+5°C 10sec.(max.)

200°C min. 30-45sec.
— 250+
(@]
N Hold-Time 1-2min.
) 2004 od-lme el Cool Down 2.5-5°C/s
2
g 150
o
E 100
[ Ramp-Up 1-3°C/s
50
I | I I | I I | I I
1 2 3 4 5
Time(sec.)

Crystal Units

4. Mounting Precautions
Leaded Devices

Recommended reflow Conditions vary depending upon products.
Please check with the respective specification for details.

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.

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 +40°C, humidity 40 to 60% RH, and avoid direct sunlight. Then use within 6 months.

FAV/X!
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Handling Notes % KYOCERA

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 3.5t033 1.67/f
AT/3rdO. T 33 to 100 5.01/f
AT/5th O. T 100 to 150 8.35/f
AT/7th O. T 150 to 200 11.69/f

f : Series resonance frequency (MHz)

In case of calculating the thickness of AT-cut 16MHz
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.
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:
+10x10-6 (-10 to 60: 25°C)
The range enclosed by the larger rectangular satisfies the following specification:
1+50x10-6 (-20 to 70: 25°C)

Temperature (°C)

D70 D50 P30 D10 10 30 50 70 90 110
70 .
60 ‘
PEama 7
/
50 -
B
5
40 7
K
& 30
o
%
< 20 . /|
< . /
< 10 - M=~ -
s o as N AL .
B 7 L AT -
g p10 - =i
$ D20 , G
]
o
S P30
£ ;
D40 e
,
D50 !
/ N
D60 s —
/
D70 .

* 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 L o R

C1 : Motional capacitance in the equivalent electric circuit 4”“’“—”—':

R : Motional resistance in the equivalent electric circuit

Co : Parallel capacitance in the equivalent electric circuit Co

Equivalent electric circuit of a quarts crystal unit
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(4) Items calculated by equivalent constants and load capacitance

; 1
.. Series resonance frequenc = ———
4 a y f 2rnVL1-C1
f»: Parallel resonance frequency fo= /;C =
/ 0" L1
Zn\//Ll Co+Cy
y : Capacitance ratio y= G
Ci
. C
: Load resonance frequenc =fi[——
fi quency 3 ﬂ<2_(CO+CL)+1>
: : _ Co ¥
Ry : Load resistance R.=R, 1+T
L
C. : Load capacitance Ci= G 1 -Gy
2 (fL/fs) _1
. ; 21 fo s 1
: Quality factor = -
Q y Q R1 27r-fs'C1'R1

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

as Cp becomes smaller.

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

larger as C; becomes smaller.

2. Oscillation circuit and crystal unit

(1) Equivalent circuit of oscillation circuit and oscillation conditions

A simplified equivalent circuit is shown below.

Oscillation circuit

J— Ci=-Xc

Crystal unit Oscillation circuit Crystal unit

J_CL X
g —

B T nEEEnETY SEEE
R T nEEnatT ST

: Load capacitance

: Negative resistance

: Reactance of crystal unit

: Reactance of oscillation circuit
: Load resonance resistance
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The oscillation start-up conditions are described as

R.<|-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.

MQSC:|—R|/RL25
In a steady oscillation state, the load resonance resistance is given as follows:
R.=|-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:
Xp=Xc, Xt —-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 Ci, = Xc. Thus an oscillation frequency is determined.

+X fv
fs fu
- fs : Series resonance frequency
L : Load resonance frequency
: Parallel resonance frequenc

o ole Frequency 5 q y
8 -

5

g i -1/wCy,

[

Q

x
-X

[0}

o

C

8

€

el

<
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(2) Changes of load capacitance and oscillation frequency
As shown above, the series resonance frequency of the crystal
unit changes with load capacitance Ci, 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) CMOS fundamental crystal oscillation circuit

As shown above, the series resonance frequency of the crystal
The figure on the right shows a standard CMOS 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 2
are changed under the condition of Ci = > 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

| —
//

500

400 \

300

AfIf (x10°°)

200

100

Ci(pF)

CMOS fundamental crystal oscillation circuit

Ri=1MQ

Buffer

Variation of negative resistance with condenser capacity

Condenser capasityC (C1=Cz)(pF)
0 1|0 2|0 3IO 4|0 50

100
200 16.0MHz
-500 10.0MHz

K

-] \/ Sereviette
10K |

souE}sIsal aAlebaN

&
~
|

Frequency characteristics of negative resistance

Frequency(MHz)
2 4 6 8| 1|0 1|2 14 16

-100 —
200
Ci=Co=10pF
-500

1K -
2K 4
5K — Resistance of Rd

soue)sisal aneboN

3.5 to 6.9MHz=2.2kQ
7.0 to 16MHz=220Q

-10K —
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Selection of ICs and circuit constants by frequency bands

Frequency 3 to 4.9(MHz) 5 to 6.9(MHz) 7t09.9(MHz) | 10to 19.9(MHz) | 20 to 30(MHz)
TC74HCUO4A | TC74VHCUO4
IC 1322%%%% TC7SUO4F TC7SHUO4F
TC7WUO4FU TC7WHUO04FU
Rf 1MQ
Rd *1 1500(Q2) \ 470(Q) \ 0(Q) \ 0(Q) \ 0(Q)
Rx 2 0 to 150002
C, C: *3 6 to 22(pF) | 6t015(pF) | 6to15(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) CMOS overtone crystal oscillation circuit
This figure shows a standard CMOS inverter crystal oscillation circuit to oscillate a crystal unit using the overtone mode.

CMOS overtone crystal oscillation circuit

Ri=1MQ

3
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 to 60(MHz)
TC74VHCU04

IC TC7SHUO4F
TC7WHUO04FU

Ci 3 to 10pF

C: 10 to 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 L2. Prevents fundamental wave oscillation. Shall be selected
so that C2 comes between the third overtone frequency at which resonance frequency with L2 is to make oscillation and 1/3
of the third overtone frequency. A value of 10 to 22pF is used.

(s : A bypath capacitor

L1 : A coil to adjust load capacitance of the oscillation circuit to a value near the series. A value of several uH 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 C2 is to make oscillation and 1/3
of the third overtone frequency. A value of 10 to 22pF is used.

R1: A Q 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!
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(5) Method of checking oscillation circuit
(MSome 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.

@The following figure shows an example of a CMOS 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

— Frequency range Values of check resistance
-»—Do—o
3.5 to 4.5MHz 1.5kQ
.,_||:||_._£,_H. 4.6 t0 6.0MHz 1.0kQ
6.1 to 10.0MHz 800Q
jc‘ ja 10.1 to 14.0MHz 5000
— — 14.1 to 20.0MHz 4000

(3Using 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.
®If oscillation is unstable or is not generated, gradually decrease the values of C1 and C2 until normal oscillation is obtained.

©®If 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 C1, G, C2, and C3s 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 Cy, at this time can be obtained from the following equation.

S U U B Y S U N
CLMlN-—< e tot C3> to CLMAX .= ( cacr t ot C3)

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

it (giency )

57- FAV/X!



Handling Notes % KYOCERA

[]Rl Io.om

I C.
Cs
C E C R: F»—l I—OOUT
T Cs

R

-

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
(DThe 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.

(@Use L1, referred to as an elongation coil, to connect the load capacitance of the oscillation circuit in series. R1 prevents
self-excited oscillation by Li. 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.
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R, in the equation of load resonance resistance can be made equal to Rs by connecting Ci, in series, or making it infinite,
which prevents increase in the load resonance resistance.

Co>2
Ri=R(1+—=-
L 1(+CL

Vce

C

—1_1 000P
L

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°5)

(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 yW 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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ITape & Reel Specifications

B Crystal Units

Feed direction

-

9]

D
® pard
B

oo oro-ofo—
AL
B

<Reel Dimensions>

CX8045GB CX855GA
CX2520SB CX3225SB CX4025SB | CX5032SB | CX5032GB | (CX-8045G) | cxz49FFA (CX-5FW) CXZ9LPA
(CX-2520SB) | (CX-101F) | (CX-4025S) (CX-96F) (CX-53F) CX8045JA (CX-49F) CXB855GB (CX-49L)
(CX-17F) (CX-5FD)

A | 20+0.05 2.040.05 2.0+0.1 2.040.1 2.0+0.1 2.0+0.1 2.0+0.1 2.0+0.1 2.0+0.1

B 4.0+0.1 4.0+0.1 4.0+0.1 4.0+0.1 4.040.1 4.0+0.1 4.040.1 4.0+0.1 4.040.1

C | ¢1.55+0.05 | ¢1.55+0.05 $1.55+0.05 $1.50.1 $1.55+0.1 $1.50.1 $1.55+0.05 | $1.55+0.05 $1.5+0.1

D | 4.0+0.05 4.0+0.05 4.0+0.1 8.020.1 8.0+0.1 8.020.1 8.0+0.1 12.0+0.1 16.0+0.1

T | E| 35%005 3.5+0.05 5.5+0.1 5.540.1 5.5+0.1 7.540.1 11.5+0.1 11.5+0.1 11.5+0.1
Al F 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1
E G 8.040.2 8.040.2 12.040.3 12.0+0.3 12.040.2 16.0+0.3 24.040.3 24.040.3 24.040.3
H| ¢1.05+0.1 $1.05+0.1 $1.05+0.1 $1.5+0.1 $1.55+0.1 $1.55+0.05 | ¢2.05+0.05 | ¢2.05+0.05 $2.2+0.1

J 3.540.1 3.5+0.1 4.2+0.1 5.54+0.1 5.4+0.1 8.4%0.1 11.5+0.1 12.240.1 —

L 2.8+0.1 2.8+0.1 2.7+0.1 3.7+0.1 3.6+0.1 4.9+0.1 5.4+0.1 5.85+0.1 —

N 0.85+0.1 0.85+0.1 0.95+0.05 1.440.1 1.740.1 2.1+0.1 5.5+0.1 2.8+0.1 6.5+0.1
O | 0.25+0.05 0.25+0.05 0.2+0.05 0.3+0.05 0.25+0.05 0.3+0.05 0.3+0.05 0.3+0.05 0.5+0.05
P | ¢180+0/-3 $180+0/-3 $180+0/-3 | $330+2/p178+2 |$330+2/¢254+2 | $330+2/¢25442 |  $330+2 $330+2 $330+2

Q| ¢60+1/-0 $60+1/-0 $60+1/-0 | 80+2/9100+1| 1001 $80+1 $100+1 $100+1 $100+1
Fé R $1340.2 $1340.2 $1340.2 $1340.2 $13+0.2 $13+0.2 $1340.5 $13+0.5 $1340.5

E S $21+0.8 $2140.8 $2140.8 $21+0.8 $21+0.8 $21+0.8 $2140.5 $21+0.5 —

U 2.0+0.5 2.0+0.5 2.0+0.5 2.0+0.5 2.0+0.5 2.0+0.5 2.0+0.2 2.0+0.5 —
W 9+1 9+1 13+1 13.5+1/-0.5 13.4+2/-0 16.0+2/-0 25.5+0.5 24.4+2/-0 25.5+1/-0.5

Qty 3000/1000 | 3000/1000 3000/1000 5000/1000 | 3000/1000 3000/1000 1000 1000 600
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Clock Oscillators Surface Mount Type
KC2520A-C1 Series (KC2520 Series)

CMOS / 1.8V /2.5x2.0mm

) KYOCERG

Features
» Miniature ceramic package
« Highly reliable with seam welding
* CMOS output
* Supply voltage Voo =1.8V
Lower voltage available

How to Order

KC2520A 25.0000 C
® @ 6

MType (2.5x2.0mm SMD)
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage (1.8V)

0

@

o

10E
@®®

Table 1 (®Frequency Tolerance (See Table 1)
Freg. Tol. Tt . ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications (@Customer Special Model Suffix
S + 30 | -10to+70 ification is "00"
U + 25 With only certain STP S.peCIflcatlon =709
3 100 frequencies Packaging (Tape & Reel 2000pcs./reel)
G T 50 —40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 50 MHz
Initial tolerance, Operating | Op. Temp.: -40to +85°C -100 +100
Frequency Tolerance F_tol t%nvlré?;ajurle vﬁpag?a’ chiﬁteg Op. Temp.: 010 +70°C/ 40 to +85°C il +50 x1078
T | Doad change. Aging (1year | Op-Temp: 1010+70°C/ 4010+85°C | 30 130
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 o
Operating Temperature Range T_use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7.0 \Y
Freq. Tol.Code: 0, S, F 1.62 1.98
Supply Voltage Voo I eq. Tol.Code: U, G 1.71 1.89 v
Current Consumption 1.5<Fo<24MHz — 3
bl end) loo 24<Fo<40MHz — 4 mA
40<Fo<50MHz — 5
Stand-by Current |_std — 10 MA
Symmetry SYM @50% Vop 45 55 %
Rise/ Fall Time — 1.8<Fo<26MHz — 9 S
(10% Voo to 90% Voo Maximum Loaded) 26<Fo<50MHz — 7
Output Voltage-"L" VoL lo.=2mA — 10% Voo \'
Output Voltage-"H" Vo lon=—2mA 90% Vop — \%
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 Vobp Vv
Input Voltage-"L" Vi — 30% Voo \'
Input Voltage-"H" Vi1 70% Vop — \%
Disable Time — — 100 nS
Enable Time — — 3 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

1.05

Dimensions wnt:mmy  Recommended Land Pattern (unit: mm)
25 ] 1.85 ‘
> Plating: Ni+Au m» & f]
L Tolerance: +0.1 m(
g 3 [ N — —
) 1N |
o j : B e
¢ ‘ 0
0.

0.9

Pad Connections Enable/Disable Function

(D |Enable/Disable Pad1 Pad3 (Output)
(@]Case GND Open Active

(3| Output "H" Level Active
@|Vop "L" Level | High Z (No-Oscillation’

Note: A capacitor of value 0.01uF between Vbp
and GND is recommended.
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Clock Oscillators Surface Mount Type
KC2520A-C2 Series (KC2520 Series)

CMOS / 2.5V / 2.5x2.0mm

) KYOCERD

Features

* CMOS output

Lower voltage

available

» Miniature ceramic package
« Highly reliable with seam welding

* Supply voltage Vobo =2.5V

How to Order

KC2520A 25.0000 C
® @ 6

MType (2.5x2.0mm SMD)
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage (2.5V)

o

20EQ
@660

Table 1 (®Frequency Tolerance (See Table 1)
Freg. Tol. Tt . ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications (@Customer Special Model Suffix
S + 30 | -10to+70 ification is "00"
U + 25 With only certain STP S.peCIflcatlon =709
3 100 frequencies Packaging (Tape & Reel 2000pcs./reel)
G T 50 —40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 50 MHz
Initial tolerance, Operating | Op. Temp.: -40to +85°C -100 +100
Frequency Tolerance F_tol t%nvlré?;ajurle vﬁpag?a’ chiﬁteg Op. Temp.: 010 +70°C/ 40 to +85°C il +50 x1078
T | Doad change. Aging (1year | Op-Temp: 1010+70°C/ 4010+85°C | 30 130
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 o
Operating Temperature Range T_use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7.0 \Y
Freq. Tol.Code: 0, S, F 2.25 2.75
Supply Voltage Voo I eq. Tol.Code: U, G 2.38 263 v
Current Consumption 1.5<Fo<24MHz — 4
bl end) loo 24<Fo<40MHz — 5 mA
40<Fo<50MHz — 6
Stand-by Current |_std — 10 MA
Symmetry SYM @50% Vop 45 55 %
Rise/ Fall Time — 1.8<Fo<26MHz — 8 S
(10% Voo to 90% Voo Maximum Loaded) 26<Fo<50MHz — 6
Output Voltage-"L" VoL lo.=bmA — 10% Voo \'
Output Voltage-"H" Vo lon=—5mA 90% Vop — \%
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 Vobp Vv
Input Voltage-"L" Vi — 30% Voo \'
Input Voltage-"H" Vi1 70% Vop — \%
Disable Time — — 100 nS
Enable Time — — 3 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (unit: mm)

(Unit : mm)
25 1.85
~ Plating: Ni+Au P:Hj:}ﬁ
y Tolerance: £0.1 (
) © 0
N S ¥ —t—+—+—
@) j < + [ | [
| — T
1.05
t o7 09 07 §<0_15 Pad Connections Enable/Disable Function
— OfEnable/Disable Pad1 Pad3 (Output) Note: A capacitor of value 0.01uF between Vob
© (@]Case GND Open Active d GND i ded
o o (3| Output "H" Level Active an Is recommenaead.
34 @] Voo L" Level |High Z (No-Oscillation
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Clock Oscillators Surface Mount Type
KC2520A-C3 Series (KC2520 Series)

CMOS / 3.3V /2.5x2.0mm

) KYOCERG

Features

* CMOS output

» Miniature ceramic package
« Highly reliable with seam welding

* Supply voltage Voo =3.3V

How to Order

KC2520A 25.0000 C
® @ 6

MType (2.5x2.0mm SMD)
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage (3.3V)

0

@

o

0E
®®

Table 1 (®Frequency Tolerance (See Table 1)
Freg. Tol. Tt . ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications (@Customer Special Model Suffix
S + 30 | -10to+70 ification is "00"
U + 25 With only certain STP S.peCIflcatlon =709
3 100 frequencies Packaging (Tape & Reel 2000pcs./reel)
G T 50 —40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 50 MHz
Initial tolerance, Operating | Op. Temp.: -40to +85°C -100 +100
Frequency Tolerance F_tol t%nvlré?;ajurle vﬁpag?a’ chiﬁteg Op. Temp.: 010 +70°C/ 40 to +85°C il +50 x1078
T | Doad change. Aging (1year | Op-Temp: 1010+70°C/ 4010+85°C | 30 130
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 o
Operating Temperature Range T_use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7.0 \Y
Freq. Tol.Code: 0, S, F 2.97 3.63
Supply Voltage Voo I eq. Tol.Code: U, G 3.14 3.46 v
Current Consumption 1.5<Fo<24MHz — >
bl end) loo 24<Fo<40MHz — 6 mA
40<Fo<50MHz — 8
Stand-by Current |_std — 10 MA
Symmetry SYM @50% Vop 45 55 %
Rise/ Fall Time — 1.8<Fo<26MHz — 8 S
(10% Voo to 90% Voo Maximum Loaded) 26<Fo<50MHz — 6
Output Voltage-"L" VoL lo.=6mA — 10% Voo \'
Output Voltage-"H" Vo lon=—6mA 90% Vop — \%
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 Vobp Vv
Input Voltage-"L" Vi — 30% Voo \'
Input Voltage-"H" Vi1 70% Vop — \%
Disable Time — — 100 nS
Enable Time — — 3 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (unit: mm)

(Unit : mm)
2.5 1.85 |
A Plating: Ni+Au T ! 8[
L Tolerance: £0.1 b
o © w
j S 3 g — 1
(@) © —1* i +
° L |
; i
‘ 0.7 0.9 07 &% 15 Pad Connections Enable/Disable Function 1.05
— 0] Egg:'z’ﬁgab"* giil Padic(gl;mu“ Note: A capacitor of value 0.01uF between Vop
gﬁ g] ®|Output "H Level Active and GND is recommended.
‘—_4 @]Voo "L" Level | High Z (No-Oscillation’
S
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Clock Oscillators Surface Mount Type
KC3225A-C2 Series (K25-2C Series)

CMOS / 2.5V / 3.2x2.5mm

) KYOCERD

Features

* CMOS output

* Supply voltage Voo =2.5V
Lower voltage available

+ +25x107% available

» Miniature ceramic package
« Highly reliable with seam welding

How to Order

KC3225A 25.0000
® @)

MType (3.2x2.5mm SMD)
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage (2.5V)

C20EQ0
©J0l61610

Table 1 (®Frequency Tolerance (See Table 1)
Freq. TOI'—e Tgfg;:gtnuge R ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications @Customer Special Model Suffix
S + 30 | -10to+70 ification is "00"
U + 25 With only certain (STP S.pec'f'cat'on =709
F 100 frequencies Packaging (Tape & Reel 2000pcs./reel)
G T 50 -40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 125 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
Frequency Tolerance F tol L%Tvré?;al};;?y v?ltr:’:l%% chzﬁtge:, Op. Temp.. 1010 +70°C/ 40 to +85°C =50 +50 x1078
- Load change, Aging (1year Op. Temp.: 10 to +70°C/ -40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 R
Operating Temperature Range T _use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7.0
Freq. Tol.Code: 0, S, F 2.25 2.75
Supply Voltage Voo I eq. Tol. Code: U, G 238 263
1.5<Fo<26MHz — 4
Current Consumption foo 26<Fo<50MHz — 6
(Maximum Loaded) 50<Fo<68MHz — 9 mA
68<Fo<90MHz — 12
90<Fo<125MHz 18
Stand-by Current |_std — 10 uA
Symmetry SYM @50% Vob 45 55 %
1.5<F0<68MHz — 6
Rise/ Fall Time
) ) . Tr/Tf 68<Fo<90MHz — 5 nS
(10% Voo to 90% Voo Maximum Loaded) 90<Fo<125MHz — 2
Output Voltage-"L" VoL lo.=4mA — 10% Vop \'
Output Voltage-"H" Vo lon=—4mA 90% Vop — \%
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range ViN 0 VoD \Y
Input Voltage-"L" Vi — 30% Vop \'
Input Voltage-"H" Vi1 70% Vop — \%
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (unit: mm)

(Unit : mm)
3.2:0.1 ‘ 22 ‘
Plating: Ni+Au fm»m §I
Tolerance: +0.1 o
(o} B +
— [
| |
i i
- - - 1.2
Pad Connections Enable/Disable Function
ST (1Enable/Disable | | Pad1 Pad3 (Output) Note: A capacitor of value 0.01uF between Vop
| @|Case GND Open Active G .
v @[ Output "H" Level Active and GND is recommended.
@] Vop "L" Level |High Z (No-Oscillation
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Clock Oscillators Surface Mount Type
KC3225A-C3 Series (K25-3C Series)

CMOS / 3.3V / 3.2x2.5mm

) KYOCERG

Features

* CMOS output

+ +25x107% available

» Miniature ceramic package
« Highly reliable with seam welding

* Supply voltage Voo =3.3V

How to Order

KC3225A 25.0000
@® @
MType (3.2x2.5mm SMD)

@Output Frequency
(3Output Type (CMOS)

0

C30E
©X0IOI010)

o

Table 1 _ @Supply Voltage (3.3V)
Eroq:aiols ; Tg’"ﬁgzgt"u%e Note (®Frequency Tolerance (See Table 1)
Code | x10™° | Range (°C) ®Symmetry/Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | £30 |-10to+70 @Customer Special Model Suffix
. Uu | £25 With only certain (STD Specification is "00")
('; fgg 40 to +85 | Tequencies Packaging (Tape & Reel 2000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 125 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
Frequency Tolerance F_tol ;J%nqug(rarsaut;;;‘lay vﬁtlll%ee‘ chFe{lfltgeed, Op. Temp.. 010 +70°C/ 40 fo +85°C 50 +50 %1078
- Load change, Aging (1year Op. Temp.: -10to +70°C/ -40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp..-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 o
Operating Temperature Range T _use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7.0 \%
Freq. Tol.Code: 0, S, F 2.97 3.63
Supply Voltage Voo Freq. Tol.Code: U, G 3.14 3.46
1.5<F0<26MHz — 6
Current Consumption loo 26<Fo<SOMHz — 8
(Maximum Loaded) 50<Fo<68MHz — 12 mA
68<Fo<90MHz — 18
90<Fo<125MHz 25
Stand-by Current |_std — 10 HA
Symmetry SYM @50% Voo 45 55 %
1.5<Fo<68MHz — 5
Rise/ Fall Time
. Tr/Tf 68<F0o<90MHz — 4 nS
(10% Voo to 90% Voo Maximum Loaded) 90<Fo<125MHz — 3
Output Voltage-"L" VoL lo.=4mA — 10% Voo V
Output Voltage-"H" Vo lon=—4mA 90% Vop — \%
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range ViN 0 Vbb \%
Input Voltage-"L" Vi — 30% Voo V
Input Voltage-"H" Vi1 70% Vop — \%
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (unit: mm)

(Unit : mm)
22
3.2+0.1 “—"
,—l ) . el
- Plating: Ni+Au 1t + 2
S Tolerance: +0.1 ©
0 ~ +
o) N =
o | [
=2 || I
£ i f
S 12
= Pad Connections Enable/Disable Function
=] LQW g‘;‘il Padic(t%;m“‘) Note: A capacitor of value 0.01uF between Vop
ﬂﬁﬂi, [®]Output " Level Active and GND is recommended.
@|[Vop “L" Level [High Z (No-Oscillation
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Clock Oscillators Surface Mount Type
KC5032C-C1 Series (K30-1C Series)

CMOS / 1.8V /5.0x3.2mm

) KYOCERD

Features

» Miniature ceramic package
« Highly reliable with seam welding
* CMOS output
* Supply voltage Voo =1.8V
Lower voltage available
*+ +25x107%, +20x107° available

How to Order

KC5032C 25.0000 C
® @

MType (5.0x3.2mm SMD)
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage (1.8V)

Table 1 (®Frequency Tolerance (See Table 1)
Freq. TOL,e Tgnr:;:gt"uge . ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications (@Customer Special Model Suffix
- S + 30 (STD Specification is "00")
Ph Free Roli§ Compliant U | zo5 | 1010470
S With only certain Packaging (Tape & Reel 1000pcs./reel)
— frequencies
F +100
G T 50 -40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 39.99 MHz
Initial ol o i Op. Temp.: -40 to +85°C -100 +100
nitial tolerance, Operating - S 5
temperature range, Rated Op. Temp.: 10 to +70°C/ -40 to +85°C -50 +50
Frequency Tolerance F_tol power supply voltage change, | Op. Temp.: -10to +70°C/ -40 to +85°C -30 +30 x1076
Loggo Cchasnhge,k Aggng_bﬂy_ear Op. Temp.: ~10to +70°C -25 +25
@25°C), Shock and vibration - =6 "z = 70ec 20 +20
Storage Temperature Range T stg -55 +125 °C
Standard Specifications -10 +70
ing T ture R T °C
Operating Temperature Range _use Extend (Option) 20 85
Max. Supply Voltage — -0.5 +3.6 \Y
Freq. Tol.Code: 0, S, F 1.71 1.89
Supply Volt V \Y
upply voltage ®  ["Freq. Tol.Code: U, G, W 1.75 1.85
Current Consumption | 1.8<F0o<25MHz — 3 mA
DD
(Maximum Loaded) 25<F0<39.99MHz — 4
Stand-by Current |_std — 10 uA
Symmetry SYM @50% Vob 45 55 %
Rise/ Fall Time
Tr/Tf —
(10% Voo to 90% Voo Maximum Loadec)| " o nS
Output Voltage-"L" VoL lo.=2.8mA — 10% Voo \%
Output Voltage-"H" VoH lon=-2.8mA 90% Vob — \Y
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 Vbb Vv
Input Voltage-"L" Vi — 30% Voo \'
Input Voltage-"H" ViH 70% Voo — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions wnit:mmy  Recommended Land Pattern (unit: mm)
5.0 08 1.2 ‘ 25 ‘
Plating: Ni+Au 7@@3
® @ Tolerance: £0.2
ol o & W o N 1
el 20 | ;i ~
e : ‘ I + I +
f = | |
l 25 ] 16
'; 3 d Connec_tions Enable/Disable Function
Wl_ﬂ;E‘W " |EnableiBisable) | Padl_j Pad3 (Oulpu) Note: A capacitor of value 0.01pF between Vop
[ 11~ 5 [output T Active and GND is recommended.
* @] Voo "L" Level | High Z (No-Oscillation’
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Clock Oscillators

Surface Mount Type

KC5032C-C2 Series (K30-2C Series)
CMOS / 2.5V /5.0x3.2mm

) KYOCERG

Features

» Miniature ceramic package
« Highly reliable with seam welding
* CMOS output
* Supply voltage Voo =2.5V
Lower voltage available
*+ +25x107%, +20x107° available

How to Order

KC5032C 25.0000 C
® @

MType (5.0x3.2mm SMD)
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage (2.5V)

Table 1 (®Frequency Tolerance (See Table 1)
Freq. TOL,e Tgnr:;:gt"uge . ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications @ Customer Special Model Suffix
S + 30 STD Specification is "00"
o Tias] 00| N )
S ;Nnh only certain Packaging (Tape & Reel 1000pcs./reel)
requencies
; i1gg —40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 125 MHz
Initial tolerance, Operating | OP-Temp.:-4010 +85°C ~100 +100
temperature range, Rated Op Temp.: -10t0 +70°C/ -40 to +85°C -50 +50
Frequency Tolerance F_tol power supply voltage change, | Op. Temp.: 10 to +70°C/ -40 to +85°C -30 +30 x1078
Load change, Aging (1year | Op.Temp.:-10to+70°C -25 +25
@25°C), Shock and vibration Op. Temp.. ~10 10 +70°C 20 20
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Eiatgggr(doiﬁz:;lcatlons _13 :;g °C
Max. Supply Voltage — -0.5 +7.0 \
Freq. Tol.Code: 0, S, F 2.25 2.75
Supply Voltage Vob Freq. Tol.Code: U, G 2.38 2.62 \%
Freq. Tol.Code: W 2.43 2.57
1.8<Fo<20MHz — 5
20<Fo<40MHz — 10
Current Consumption oo 40<Fo<60MHz — 15 mA
(Maximum Loaded) 60<Fo<85MHz — 20
85<Fo<100MHz — 22
100<F0<125MHz — 27
Stand-by Current |_std — 10 PA
Symmetry SYM @50% Vob 45 55 %
. ' 1.8<Fo<40MHz — 7
Rise/ Fall Time
(10% Voo 0 90% Voo Maximum Loaded) | 11| 0FO=BOMEZ = : nS
Output Voltage-"L" VoL lo.=4mA/8mA (40MHz<Fo) — 10% Vop V
Output Voltage-"H" Vo loH=—4mA/-8mA (40MHz<Fo) 90% Voo — V
Output Load L_CMOS | CMOS — 15 pF
Input Voltage Range Vin 0 Vbb \%
Input Voltage-"L" Vi — 30% Voo V
Input Voltage-"H" ViH 70% Vop — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (unit: mm)

(Unit : mm)

50 08 12 r—»z's ‘
Plating: Ni+Au . H <
Tolerance: £0.2 -

® @ o~
s Q @ ® Si o T

(J B e

w w L \

- Li,‘ Pad Connections Enable/Disable Function 16

5 (D]Enable/Disabl Pad1 Pad3 (Output .
° SlcaeoNn | [ooen ad3 (Outou) Note: A capacitor of value 0.01pF between Vop
1 [] [] 31 & output "H" Level Active and GND is recommended.
@] Voo "L" Level | High Z (No-Oscillation’
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Clock Oscillators Surface Mount Type
KC5032C-C3 Series (K30-3C Series)

CMOS / 3.3V /5.0x3.2mm

) KYOCERD

Features

» Miniature ceramic package

« Highly reliable with seam welding
* CMOS output

* Supply voltage Voo =3.3V

*+ +25x107%, £20x107° available

How to Order

@ )

MType (5.0x3.2mm SMD)
@Output Frequency
(3®Output Type (CMOS)
@Supply Voltage (3.3V)

Table 1 (®Frequency Tolerance (See Table 1)
Freq. TOL,e Tgnr:;:g{‘uge . ®Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications @ Customer Special Model Suffix
S + 30 STD Specification is "00"
o feas] OO . !
S ;Nnh only certain Packaging (Tape & Reel 1000pcs./reel)
requencies
; i1gg -40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 160 MHz
Initial tolerance, Operating Op. Temp.: 40 o +85°C ~100 +100
temperature range, Rated | OP.Temp..-10t0+70°C/-40 o +85°C -50 +50
Frequency Tolerance F_tol power supply voltage change, | Op. Temp.: -10 to +70°C/ 40 to +85°C -30 +30 x107®
Load change, Aging (1year | Op.Temp..-10t0+70°C -25 +25
@25°C), Shock and vibration  ["QOp. Temp.: 1010 +70°C —20 +20
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 o
Operating Temperature Range T_use Extend (Option) 20 185 C
Max. Supply Voltage — -0.5 +7.0 \
Freq. Tol.Code: 0, S, F 2.97 3.63
Supply Voltage Vop Freq. Tol.Code: U, G 3.14 3.46 \%
Freq. Tol.Code: W 3.20 3.40
1.8<Fo<20MHz — 10
20<Fo<40MHz — 15
Current Consumption oo 40<Fo<60MHz — 30 mA
(Maximum Loaded) 60<Fo<100MHz — 35
100<F0<135MHz — 45
135<F0<160MHz — 60
Stand-by Current |_std — 10 uA
Symmetry SYM @50% Vop 45 55 %
1.8<Fo<26MHz — 10
Rise/ Fall Time THTF 26<Fo<45MHz — 8 nS
(10% Voo to 90% Voo Maximum Loaded) 45<Fo<100MHz — 5
100<Fo<160MHz — 2.5
Output Voltage-"L" VoL lo.=8mA — 10% Voo \
Output Voltage-"H" Vo lon=—8mA 90% Vop — V
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 VoD V
Input Voltage-"L" Vio — 30% Vob V
Input Voltage-"H" Vin 70% Voo — \
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (unit: mm)

(Unit : mm)
5.0 0.8 1.2 25 ‘
Plating: Ni+Au | " <
|_L ﬁ Tolerance: £0.2 -
?® @
L] Sl N N
@ o 2 ® “i b T
U ! AN | T
i i L |
25 ‘ - - - 1.6
~ Pad Connections Enable/Disable Function
S ([ Enable/Disabl Pad1 Pad3 (Output .
k S 5) cg:e ZN'SB < O?)en a Ac(,ivipu) Note: A capacitor of value 0.01uF between Vbp
i i ®[Output "H" Level Active and GND is recommended.
@|Vop "L" Level |High Z (No-Oscillation

-68 -

FAV/X!



Clock Oscillators Surface Mount Type
KC5032C-C3 Series (K30-3C Series) Heavy Load Type

CMOS / 3.3V /5.0x3.2mm

) KYOCERG

Features

» Miniature ceramic package

« Highly reliable with seam welding

* CMOS output CL=50pF max available
* Supply voltage Voo =3.3V

How to Order

KC5032C 25.0000
® @)

DType (5.0x3.2mm SMD)
@Output Frequency
3Output Type (CMOS)
@Supply Voltage (3.3V)

C30EHL
©Iol6I0I0)

-

Table 1 (®Frequency Tolerance (See Table 1)
Freq. TOI',G nggg:tait"uge — (®Symmetry/Enable Function
Code | x10°° | Range (°C) (45/55%, Stand-by)
0 + 50 1016470 Standard specifications ®:EaVéLLogg Tpre
: ~1910+78 Witk only certain : =oUpr max.
° =% frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 14 30 MHz
B T e e T
Storage Temperature Range T _stg -55 +125 °C
Operating Temperature Range T_use -10 +70 °C
Max. Supply Voltage — -0.5 +7.0 \Y
Supply Voltage Vop Freq. Tol.Code: 0, S 2.97 3.63 V
Current Consumption oo CL=15pF — 10 mA
(Maximum Loaded) CL=50pF — 15
Stand-by Current |_std — 10 pA
CL=15pF 45 55
Symmetry SYM @50% Vob CL=50pF 20 60 %
Rise/ Fall Time CL=15pF — 5
(10% Voo to 90% Voo Maximum Loaded)| ' | CL=50pF — 8 nS
Output Voltage-"L" VoL lo.=8mA — 10% Voo \%
Output Voltage-"H" Vo lon=—8mA 90% Voo — V
Output Load L_CMOS | CMOS Output — 50 pF
Input Voltage Range Vin 0 Vob V
Input Voltage-"L" Vi — 30% Vob \%
Input Voltage-"H" ViH 70% Voo — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions wnit:mmy  Recommended Land Pattern (uit: mm)
50 0_3‘ 12 25 |
Plating: Ni+Au [T Il 3
ol @ ®® Ni Tolerance: +0.2
. ®| o @ @ |y : H
: = I
25 ‘ [ |
s _Pad Connections Enable/Disable Function 1.6
7<ﬂ%ﬂ O.i o g”ab'g’ﬁgab'e gam Padi (?U'PU') Note: A capacitor of value 0.01uF between Vop
- ©) Oifpeut Lol e and GND is recommended.
@]Voo "L" Level |High Z (No-Oscillation
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Clock Oscillators Surface Mount Type
KC5032C-C5 Series (K30-HC Series)

CMOS / 5.0V /5.0x3.2mm

) KYOCERD

Features

» Miniature ceramic package

« Highly reliable with seam welding
* CMOS output

« Supply voltage Voo =5.0V

*+ +25x107% available

How to Order

KC5032C 25.0000
® @

DType (5.0x3.2mm SMD)
@Output Frequency
3Output Type (CMOS)
@Supply Voltage (5.0V)

Table 1 (®Frequency Tolerance (See Table 1)
Freq. TOIls ng;;?gpuge — @Symmetry/E_nabIe Function
Code | x10 Range (°C) (45/55%, Disable)
0 + 50 Standard specifications @Customer Special Model Suffix
S + 30 | -10to +70 ification is "00"
U + 25 With only certain STP S?eC'f'Cat'O” =709
F 100 frequencies Packaging (Tape & Reel 1000pcs./reel)
G T 50 -40 to +85
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 50 MHz
Initial tolerance, Operating | Op. Temp.:-40to +85°C -100 +100
Frequency Tolerance F_tol E)%Tvz?g;;r)?y vgtr;:lgg% chz?wtge: Op. Temp. 1010 +70°C/ 40 to +85°C —50 +50 x1076
- Load change, Aging (1yea} Op. Temp.: 10 to +70°C/ -40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 R
Operating Temperature Range T _use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7.0 \Y
Freq. Tol.Code: 0, S, F 4.5 5.5
Supply Voltage Voo I eq. Tol.Code: U, G 475 5.5 v
Current Consumption 1.8<Fo<20MHz — 25
BT e Iop 20<Fo<40MHz — 35 mA
40<Fo<50MHz — 50
Disable Current I_dis — 30 mA
Symmetry SYM @50% Voo 45 55 %
Rise/ Fall Time Te/TE 1.8<Fo<26MHz — 10 nS
(10% Voo to 90% Voo Maximum Loaded) 26<Fo<50MHz — 8
Output Voltage-"L" VoL lo.=16mA — 10% Vob \'
Output Voltage-"H" Vo lon=—16mA 90% Vob — V
Output Load L_CMOS | CMOS Output — 50 pF
Input Voltage Range Vin 0 Vob Vv
Input Voltage-"L" Vi — 0.8 Vv
Input Voltage-"H" ViH 2.2 — \%
Disable Time — 100 nS
Enable Time — — 100 nS
Start-up Time ST @ Minimum operation voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (uuit: mm)

(Unit : mm)
5.0 0.8 1.2 2.5
Plating: Ni+Au o - i va
o @ ® @ ~ Tolerance: £0.2
o o @ O - a8 +
RN
i = l + | +
25 ‘ L |
~ - - - 16
IS Pad Connections Enable/Disable Function
b o ({Enable/Disable | | Pad1 Pad3 (Output) Note: A capacitor of value 0.01uF between Vop
- @ |Case GND Open Active d GND i ded
(3| Output "H" Level Active an IS recommenaea.
@][Voo "L" Level High Z
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| Clock Crystal Oscillators Surface Mount Type
1  KC5032D Series (FXO-61F2 Series)

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

0} KYOCERA

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 Vop=3.3 / 5.0V available

Frequency Tolerance (Overall)

How to Order

0

®Type

@Output Frequency

(3®Output Type (CMOS)

@®Supply Voltage 5=5.0V, 3=3.3V
(®Frequency Tolerance (See table at left)
(©Symmetry/Enable Function (40/60%, INH)
(Z)Customer Special Model Suffix

Freq.Tol. Operating ot ey
T t STD Specification is "00
Code | x10°| Rty | Notes (STD Sp )
Ph Free RoHS Compiiant ; - 128 1010470 | 1.8 to 40MHz
s |+ 30| ®@nded) e soMHzZ
Specifications
Items Symbol Specifications Units
KC5032Dxx.xxxxC5xA00 (FXO-61F2) | KC5032Dxx.xxxxC3xA00 (FXO-61FL2)
Output Frequency Range Fo 1.8 to 50 MHz
+30 (to 40MHz)
Frequency Tolerance (Overall) F_tol +50 (to 50MHz) x1078
+100
Storage Temperature Range T stg —40 to +85 °C
Operating Temperature Range T _use -10 to +70 °C
Max. Supply Voltage - 7 Max. V
Supply Voltage Vob 5+0.5 3.310.3 \
Current Consumption Ioo 25 Max. 18 Max. (1.8 to 39.9MHz2) mA
25 Max. (40 to 50MHz)
Stand-by Current |_std 10 Max. pA
Symmetry SYM 40 to 60@50%Vob %
Rise / Fall Time Tr/Tf 10 Max. nS
Output Voltage-"L" VoL 10% Voo Max. \
Output Voltage-"H" Vo 90% Voo Min. \Y,
Output Load CL 15 Max. 20 Max. pF
Input Voltage Range Vin 0 to Vob 0 to Voo Vv
Input Voltage-"L" Vie 0.8 Max. 0.3 Max. \
Input Voltage-"H" ViH 2.2 Min. 2.2 Min. \%
Disable Time - 150 Max. nS
Enable Time - 5 Max. mS
Start-up Time ST 10 Max. mS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mm  Recommended Land Pattern (Unit : mm)
% 16
i | |
. I +
5.0:0.15 ol £
| 45 | S 2
= =N CONNECTION b
<« 1: INH
S 2: GND
2:5420.1 o 3: OUTPUT 1
Bl 4: Vg + +
INH: Hi: Fout
Low: Output-Stop 2.54
(High Z)
Note: A capacitor of value 0.01uF between Voo
and GND is recommended.
v
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Clock Crystal Oscillators Surface Mount Type
KC5032D Series (FX0O-64F2 Series)

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

) KYOCERD

Features

* A built-in high-precision CMOS IC suitable
for a wide range of temperature

« Ideal for base stations and DSC, DVC, car
navigation and PHS systems etc.

« Lower noise and lower current for reduced
power consumption

» Supply voltage Vop=3.3/5.0V available

Frequency Tolerance (Overall)

How to Order

@® @ 666 @
®Type
@O0utput Frequency

(3 Output Type (CMOS)

@Supply Voltage 5=5.0V, 3=3.3V
(®Frequency Tolerance
(®Symmetry/Enable Function (40/60%, INH)
(@ Customer Special Model Suffix

_ :;Z 1X'c1>lo i Tgﬁ%:r:a'{'g’;e Notes (STD Specification is "00")
" P + 100
L Q [+ 50 (_3321:;;:15) 1.8 to 40MHz
R [+ 30
Specifications
Items Symbol Specifications Units
KC5032Dxx.xxxxC5xA00 (FXO-64F2) | KC5032Dxx.xxxxC3xA00 (FXO-64FL2)
Output Frequency Range Fo 1.8t040 MHz
+30
Frequency Tolerance (Overall) F_tol +50 x1078
+100

Storage Temperature Range T stg —40 to +85 °C
Operating Temperature Range T _use -30 to +85 °C
Max. Supply Voltage - 7 Max. Vv
Supply Voltage Vop 5+5% 3.3+5% \%
Current Consumption Iop 12 Max. 10 Max. mA
Stand-by Current |_std 8 Max. MA
Symmetry SYM 40 to 60@50%Voo %
Rise / Fall Time Tr/Tf 12 Max. [ 16 Max. nS
Output Voltage-"L" VoL 10% Voo Max. \Y
Output Voltage-"H" Vo 90% Voo Min. \Y
Output Load CL 15 Max. pF
Input Voltage Range ViN 0 to Vop 0 to Voo Vv
Input Voltage-"L" Vi 0.8 Max. 0.3 Max. \'%
Input Voltage-"H" ViH 2.2 Min. 2.2 Min. \%
Disable Time - 150 Max. nS
Enable Time - 5 Max. mS
Start-up Time ST 10 Max. mS

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

Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mmy  Recommended Land Pattern (Unit : mm)

5.0+0.15

4.5

0.75

1.2max.

H K

2.54+0.1

S
+l
& \ |
@ T T
0
o ot Fr +
]
o~
CONNECTION
1: INH*
2: GND J + +
3: OUTPUT
4: Vo
*INH: Hi: Fout 2.54

GND: Output-Stop

Note: A capacitor of value 0.01uF between Voo
and GND is recommended.
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Clock Crystal Oscillators Surface Mount Type
KC5032H (MFO-208F)

CMOS / 2.8V /5.0x3.2mm

) KYOCERG

e = =

Ad4. 90
g KSs 101

RoHS Compiiant

Specifications

Features

» "H" type leadless ceramic package
(Reflow soldering compatible)

+ With tri-state function (High Z)

* +15x107%/-40 to +85°C available

Applications
» High Stability Clock Oscillation Wireless LAN
(Standerd Frequency 44, 40, 22, 20MHz)

How to Order

@

®Type
@Output Frequency
(3®Output Type (CMOS)
@®Supply Voltage (2.7 to 5.5V)
(®Frequency Tolerance (TC=+15x107%)
(®Symmetry/Enable Function (45/55%, INH)
(Z)Customer Special Model Suffix
(STD Specification is "00")

Items Symbol Conditions S.pecmcatlons Units
Min. Max.
Output Frequency Range Fo 15 50 MHz
Frequency Tolerance (Overall) F_tol -15 +15 x1078
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use -40 +85 °C
Max. Supply Voltage — -0.6 6 \Y
Supply Voltage Vop 2.7 5.5 \Y
Current Consumption Ioo 1.5 to 25MHz = ! mA
25 to 55MHz - 10
Stand-by Current |_std - 50 pA
Symmetry SYM @50% Vob 45 55 %
Rise / Fall Time Tr/Tf - 6 nS
Output Voltage-"L" Vou - 10% Voo \'%
Output Voltage-"H" Vo 90% Vop - \%
Output Load CL - 15 pF
Input Voltage Range Vin 0 Vob \
Input Voltage-"L" ViL 70% Voo - \'%
Input Voltage-"H" ViH — 30% Voo \Y
Start-up Time ST | L5lo25MHz - 1.5 mS
25 to 55MHz - 1
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnit:mmy  Recommended Land Pattern (Unit : mm)
1.15
A44.00 | |
D KSS 101 - ‘ ‘
o —t— + I
5.0£0.1
COEECHON d1 \ +
1: INH ‘
2:GND
3: FOUT 405
4: Vee -
INH: Hi or Open .
(Low=Output-stop) Note: A capacitor of value 0.01uF between Voo
and GND is recommended.
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Clock Oscillators Surface Mount Type
KC7050A-C1 Series (K53-1C Series)

CMOS / 1.8V /7.0x5.0mm

) KYOCERD

Features

* CMOS output

Lower voltage available

» Miniature ceramic package
« Highly reliable with seam welding

 Supply voltage Voo =1.8V

+ +25x1078, +20x107° available

How to Order

KC7050A 25.0000

@

MType (7.0x5.0mm SMD)
(@Output Frequency
(3Output Type (CMOS)

C 10E00
@ 60O

@Supply Voltage (1.8V)

Table 1 (®Frequency Tolerance (See Table 1)
Stability . Tgnﬁgzg;’ugre i ©Symmetry/Enable Function
Code | x10 Range (°C) (45/55%, Stand-by)
0 + 50 Standard specifications (@Customer Special Model Suffix
3 i 1232 _10 t0 +70 (STD Specification is "00")
W + 20 }Nith onl_y certain Packaging (Tape & Reel 1000pcs./reel)
F +100 4010485 requencies
G + 50
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 39.99 MHz
Initial tolerance, Operating | Op. Temp.: -40to +85°C -100 +100
temperature range, Rated | Op. Temp.:-10to+70°C/-40to +85°C -50 +50
Frequency Tolerance F tol power supply voltage change, | Op. Temp.: -10 to +70°C/ -40 to +85°C -30 +30 x1078
Load change, Aging (1year | Op.Temp.:-10t0+70°C -25 +25
@25°C), Shock and vibration | Op. Temp.:-10to +70°C —20 +20
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 R
Operating Temperature Range T_use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +3.6 \%
Freq. Tol.Code: 0, S, F 1.71 1.89
Supply Voltage Voo e Tol.Code: U, G, W 1.75 185 v
Current Consumption 1.8<Fo<25MHz — 3
(Maximum Loaded) oo 5 Fo<39.99MHz — 4 mA
Stand-by Current |_std — 10 uA
Symmetry SYM @50% Voo 45 55 %
Rise/ Fall Time
(10% Voo to 90% Voo Maximum Loaded) | 711 - 9 nS
Output Voltage-"L" VoL loL=2.8mA — 10% Voo \Y
Output Voltage-"H" Vo loH=-2.8mA 90% Voo — \Y
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range ViN 0 Vob \%
Input Voltage-"L" Vi — 30% Voo \Y
Input Voltage-"H" ViH 70% Voo — Vv
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS

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

Dimensions

(Unit : mm)

Recommended Land Pattern (nit: mm)

7.0

0.76

Plating: Ni+Au
Tolerance: 0.2

ad Connections| Enable/Disable Function
) | Enable/Disable Pad1 Pad3 (Output)

Case GND Open Active

S

)| Output | ["H" Level Active
@] Voo | ["L" Level [High Z (No-Oscillation

4.2
+

Note: A capacitor of value 0.01pF between Voo
and GND is recommended.
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Clock Oscillators Surface Mount Type
KC7050A-C2 Series (K53-2C Series)

CMOS / 2.5V / 7.0x5.0mm

) KYOCERG

Features

» Miniature ceramic package

« Highly reliable with seam welding
* CMOS output

How to Order

KC7050A 25.0000
® @

€ 20EQ
OI0lOI610,

« Supply voltage Vop =2.5V ; I)ylie (t7|-:0><5-0mm SMD)
Lower voltage available - Lutput Frequency
. +25x10°6 +20x10*6 available 3. Output Type (CMOS)
- T 4. Supply Voltage (2.5V)
5. Frequency Tolerance (See Table 1)
Table 1 6. Symmetry/Enable Function
Stability Tgrgggig{'uge Note (45/55%, Stand-by)
Code | x10°® | Range (°C) 7. Customer Special Model Suffix
0 + 50 Standard specifications ification is "00"
T P (STD Specification is "00")
T T -10to +70 Packaging (Tape & Reel 1000pcs./reel)
F +100
.gn . —40 to +85
Specifications G | +50
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 125 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated | Op. Temp.:-10to+70°C/-40to +85°C -50 +50
Frequency Tolerance F_tol power supply voltage change, | Op. Temp.: -10to +70°C/ 40 to +85°C -30 +30 x1078
Load change, Aging (1year | Op.Temp..-10t0+70°C -25 +25
@25°C), Shock and vibration | Op. Temp.:-10to +70°C -20 +20
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Eiatggsr(doiﬁz%ﬂcatmns :18 igg °C
Max. Supply Voltage — -0.5 +7 V
Freq. Tol.Code: 0, S, F 2.25 2.75
Supply Voltage Vob Freq. Tol.Code: U, G 2.38 2.62 \%
Freq. Tol.Code: W 243 2.57
1.8<Fo<20MHz — 5
20<Fo<40MHz — 10
Current Consumption oo 40<Fo<60MHz — 15 mA
(Maximum Loaded) 60<Fo<85MHz — 20
85<Fo<100MHz — 22
100<F0<125MHz — 27
Stand-by Current |_std — 10 uA
Symmetry SYM @50% Voo 45 55 %
1.8<Fo<40MHz — 7
Rise/ Fall Time
(10% Voo to 90% Voo Maximum Loaded) | 1| ggjgiggﬂmz - g ns
Output Volatage-"L" VoL lo.=4mA/ 8mA (40<Fo) — 10% Voo \
Output Volatage-"H" Vo lon=—4mA/ -8mA (40<Fo) 90% Vop — Vv
Output Load L_CMOS | CMOS — 15 pF
Input Volatage Range VIN 0 Vob \%
Input Volatage-"L" Vi — 30% Vop \'
Input Volatage-"H" ViH 70% Vop — \Y
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (uni: mm)

(Unit : mm)
7.0 | 5.08 |
Plating: Ni+Au + + s
. Tolerance: £0.2 |_
r N +
<
o + +
L‘_l 1.8
5 Pad Connections Enable/Disable Function ™
© : Eﬂab‘e/GD’\i‘SSble gam Padi(tc_)umut) Note: A capacitor of value 0.01uF between Voo
- |@|Case pen ctive .
[output | A Level Aciive and GND is recommended.
@|Voo | ["L" Level [High Z (No-Oscillation
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Clock Oscillators Surface Mount Type
KC7050A-C3 Series (K53-3C Series)

CMOS / 3.3V /7.0x5.0mm

) KYOCERD

Features

« Highly reliable with seam
* CMOS output
* Supply voltage Vop=3.3V

» Miniature ceramic package

welding

+ +25x107%, +20x107° available

How to Order

KC7050A 25.0000
® @
MType (7.0x5.0mm SMD)

(@Output Frequency
(®Output Type (CMOS)

o

C30EQ
®@®eO

Table 1 @Supply Voltage (3.3V)
Stability _ nggg"ait"u%e Note (®Frequency Tolerance (Sge Table 1)
Code | x10 Range (°C) ©®Symmetry/Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S [£30 | 4540470 @Customer Special Model Suffix
U T 25 P
— With only certain (STD Specification is "00")
frequencies Packaging (Tape & Reel 1000pcs./reel)
F 12100 | 4510485
G + 50
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 160 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated | Op. Temp.:-10to+70°C/-40to +85°C -50 +50
Frequency Tolerance F_tol power supply voltage change, | Op. Temp.: 1010 +70°C/ -40 to +85°C -30 +30 x1076
Load change, Aging (1year | Op.Temp.:-10to+70°C -25 +25
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -20 +20
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 o
Operating Temperature Range T use Extend (Option) 20 "85 C
Max. Supply Voltage — -0.5 +7 \%
Freq. Tol.Code: 0, S, F 2.97 3.63
Supply Voltage Vob Freq. Tol.Code: U, G 3.14 3.46 \%
Freq. Tol.Code: W 3.20 3.40
1.8<Fo<20MHz — 10
20<Fo<40MHz — 15
Current Consumption oo 40<Fo<60MHz — 30 mA
(Maximum Loaded) 60<Fo<100MHz — 35
100<Fo<135MHz — 45
135<F0<160MHz — 60
Stand-by Current |_std — 10 A
Symmetry SYM @50% Voo 45 55 %
1.8<Fo<26MHz — 10
Rise/Fall Time TrTE 26<Fo<45MHz — 8 .
(10% Voo to 90% Voo Maximum Loaded) 45<Fo<100MHz 5
100<F0<160MHz 25
Output Voltage-"L" Voo lo.=8mA — 10% Voo \
Output Voltage-"H" VoH lon=—8mA 90% Voo — v
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 Vop \
Input Voltage-"L" Vi — 30% Vop v
Input Voltage-"H" Vi1 70% Vob — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS

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

Dimensions

Recommended Land Pattern (nit: mm)

(Unit : mm)
I 7.0 ‘ 5.08 ‘
Plating: N|‘+Au + + 2
° Tolerance: £0.2 |_
o N I
<
— + +
L‘_l 1.8
S_ d Connections| Enable/Disable Function 4’4“7
e | ] Enable/Disable Pad1 Pad3 (Output) . ;
© BlCase GND_ | [“Open Actve Note: A capacnqr of value 0.01pF between Voo
S A ®|Output "H" Level Active and GND is recommended.
@] Voo "L" Level |High Z (No-Oscillation
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Clock Oscillators Surface Mount Type
KC7050A-C5 Series (K53-HC Series)

CMOS /5.0V/7.0x5.0mm

) KYOCERG

Features

» Miniature ceramic package

« Highly reliable with seam welding
* CMOS output

* Supply voltage Vopo=5.0V

How to Order

KC7050A 25.0000
® @
MType (7.0x5.0mm SMD)

(@Output Frequency
(®Output Type (CMOS)

€ 500DO00
OIOI6JOl0)

o

Table 1 @Supply Voltage (5.0V)
Stability _ nggg"ait"u%e Note (®Frequency Tolerance (Sge Table 1)
Code | x10 Range (°C) ®Symmetry/Enable Function
0 + 50 Standard specifications (45/55%, Disable)
S | +30 |-10to+70 (@Customer Special Model Suffix
- u + 25 With only certain (STD Specification is "00")
(F; ?gg —40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.8 50 MHz
Initial tolerance, Operating | Op. Temp.:-40to +85°C -100 +100
Frequency Tolerance F_tol L%Tvz(?;al};;?y Vr:g%ee, chzﬁtgeecj Op. Temp.. 1010 +70°C/ 40 to +85°C =50 +50 x1078
- Load change, Aging (1year | Op.Temp.:-10t0+70°C/-4010+85°C -30 +30
@25°C), Shock and vibration | Op. Temp.: ~10 to +70°C _25 +25
Storage Temperature Range T stg -55 +125 °C
. Standard Specifications -10 +70 .
Operating Temperature Range T _use Extend (Option) 10 85 C
Max. Supply Voltage — -0.5 +7 \%
Freq. Tol.Code: 0, S, F 45 5.5
Supply Voltage Voo Ereq. Tol.Code: U, G 475 5.5 v
Current Consumption 1.8<Fo<20MHz — 25
ol i) loo 20<Fo<40MHz — 35 mA
40<Fo<50MHz — 50
Disable Current |_dis — 30 mA
Symmetry SYM @50% Vob 45 55 %
Rise/ Fall Time THTS 1.8<F0<26MHz — 10 ns
(10% Voo to 90% Voo Maximum Loaded) 26<Fo<50MHz — 8
Output Voltage-"L" VoL lo,=16mA — 10% Vop \'
Output Voltage-"H" Vo loH=—16mA 90% Voo — \'
Output Load L_CMOS | CMOS Output — 50 pF
Input Voltage Range ViN 0 Voo \Y
Input Voltage-"L" Vie — 0.8 Vv
Input Voltage-"H" Vi1 2.2 — \%
Disable Time — — 100 nS
Enable Time — — 100 nS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS

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

Dimensions

(Unit : mm)

Recommended Land Pattern (uni: mm)

7.0

’4—»

0.76

Plating:Ni+Au
Tolernce:+0.2

Pad Connections| Enable/Disable Function
| @] Enable/Disable Pad1 Pad3 (Output)
|@|Case GND Open Active
(3)|Output "H" Level Active
@|Voo "L" Level High Z

| 5.08

o
-2t

L 1.8

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

4.2
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Clock Oscillators Surface Mount Type
KC7050H-C3 Series (K50H-3C Series)

CMOS /3.3V/7.0x5.0mm

) KYOCERD

Features

» Miniature ceramic package

« Highly reliable with seam welding
* CMOS output

* Supply voltage Vop=3.3V

» With built-in by-pass capacitor

How to Order

KC7050H 125.000 C 3 0 E 00
® @ (GO
MType (7.0x5.0mm SMD)

@Output Frequency
(3®Output Type (CMOS)

o

Table 1 @Supply Voltage (3.3V)
Freq. Tol. ng;;ﬂrgt"ugre R (®Frequency Tolerance (See Table 1)
Code | x10°° | Range (°C) ®Symmetry/Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | £30 | -10t0+70 @Customer Special Model Suffix
- u + 25 With only certain (STD Specification is "00")
; i1gg -40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 80 170 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
Frequency Tolerance E L%Tvgfﬁjggley Vgt“a%% Chiﬁge: Op. Temp.. 1010 +70°C/ 4010 +85°C | 50 +50 106
quency - Load change, Aging (1year | Op Temp.-1010+70°C/ 4010 +85°C | 30 +30
@25°C), Shock and vibration | Op. Temp.:-10t0+70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
- Standard Specifications -10 +70 R
Operating Temperature Range T use Extend (Option) 20 85 C
Max. Supply Voltage — -0.5 +7
Freq. Tol.Code: 0, S, F 2.97 3.63
Supply Voltage Vo Freq. Tol.Code: U, G 3.14 3.46
. 80<Fo<100MHz — 40
Current Consumption lbo | 100<Fo<135MHz = 50 mA
Lot besdisel] 135<Fo<170MHz — 60
< < J—
Stand-by Current I_std ?ggzggg%ﬂ'\? ;z 11500 MA
Symmetry SYM @50% Vop 45 55 %
20% Voo to 80% Voo Maximum Loaded — 3.5
Rise/ Fall Time 80<Fo<100MHz 10% Voo to 90% Voo Maximum Loaded | — 5
(10% Voo to 90% Voo Maximum Loaded) | 71 100<Fo<170MH 20% Voo to 80% Voo Maximum Loaded | — 15 nS
=ros ?  [710% Voo to 90% Voo Maximum Loaded | — 2
Output Voltage-"L" VoL lo.=8mA — 10% Vop \'
Output Voltage-"H" Vo loH=—8mA 90% Vob — \'
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range ViN 0 Voo \Y
Input Voltage-"L" Vi — 30% Voo V
Input Voltage-"H" ViH 70% Voo — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
?;:;;"':3'::: Jitter (DJ) . S%fn ——{ Measured with Wavecrest DTS-2079 VIS/6.3.1 — i Eg

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

Dimensions

(Unit : mm)
i 7.0 5.08
D ——
1 ] B
Plating: Ni+Au i i o
o~
o © Tolerance: +0.2 |_
) o N [FE
<
L = +
‘ L‘_l 1.8
N = ! |Pad Connections| Enable/Disable Function . - _ L
S (]Enable/Disable Pad1 Pad3 (Output) Note: By-pass capacitor of 0.01uF is built-in
© Case GND Open Active
= 5 [output " Lovel Active between Vop and GND for KC7050H-C3
* @] Voo "L" Level |High Z(No-Oscillation series.
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SAW Clock Oscillators
Surface Mount Type KC7050S-C1 Series (FSO-2B Series)

CMOS / 1.8V /7.0x5.0mm

0} KYOCERG

Features

* Low voltage 1.8V
* Low jitter

* LV-CMOS output

high frequency

* Operation at fundamental

How to Order

KC7050S 155.520
@ @

MType (7.0x5.0mm SMD)
@Output Frequency
@Output Type (CMOS)

C118B
®®GE

Table 1 @Supply Voltage (1.8V)
Freq. Tol. nggreargaﬂe Note (®Frequency Tolerance .(See Table 1)
Code | x107® | Range (°C) (©Symmetry/Enable Function (40/60%, Stand-by)
Customer Special Model Suffix
1 ) ° 70 S:)Zr(]:i(:‘iacradtions ®(STD Specif?cation is "00")
Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 100 170 MHz
Initial tolerance, Operating temperature
Frequency Tolerance F_tol Lir;i:’&Rf;Z% EE\;V:gre?u:g::g VEI;Zier Op. Temp.: 0 to +70°C -100 +100 x1078
@25°C), Shock and vibration

Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications 0 +70 °C
Max. Supply Voltage — -0.5 +5 V
Supply Voltage Vop 1.62 1.98 V
Current Consumption

(Standard Loaded) too T %0 mA
Symmetry SYM 40 60 %
Rise/ Fall Time

(10% Voo to 90% Voo Standard Loaded) | | - 2 nS
Output Voltage-"L" VoL — 10% Voo V
Output Voltage-"H" Vo 90% Voo — \
Output Load (CMOS) L_CMOS 15 pF
Input Voltage Range Vin 0 Vob \
Input Voltage-"L" Vi — 30% Voo V
Input Voltage-"H" Vin 70% Vop — \
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ 0.2 typ. ps
1 Sigma Jitter 1 Sigma | Measured with Wavecrest DTS-2079 VIS /6.3.1 3 typ. ps
Peak to Peak Jitter Pk-Pk 20 typ. ps

@

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

7.00+0.2

5.00£0.2

2.00max.

#3 #2
| 2se |

#
254 ‘

Pad Connections
(@] Enable/Disable
@[NC

(3)]Case GND

@] Output

NC

©®|[Vop

Plating: Ni+Au

Pad1

Enable/Disable Function

Pad4 (Output

OPEN

Active

"H" Level

Active

"L" Level

High Z(No-Oscillation

28 | 2

ol

Lis] !

Note: A capacitor of value 0.01pF between Vbp
and GND is recommended.
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SAW Clock Oscillators
Surface Mount Type KC7050S-C2 Series (FSO-2C Series)

CMOS / 2.5V / 7.0x5.0mm

) KYOCERD

Features

* Low voltage 2.5V
* Low jitter

* LV-CMOS output

high frequency

* Operation at fundamental

How to Order

KC7050S 155.520
@ @

MType (7.0x5.0mm SMD)
@Output Frequency
@Output Type (CMOS)

€C21B00
®@GE @

Table 1 @Supply Voltage (2.5V)
Freq. Tol. Tgﬂggreartaiaﬂe Note (®Frequency Tolerance .(See Table 1)
Code | x107® | Range (°C) (©Symmetry/Enable Function (40/60%, Stand-by)
Customer Special Model Suffix
1 ) °°7° Spt)zr(]:i(:‘iacradtions ®(STD Specif?cation is "00")
Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 100 200 MHz
Initial tolerance, Operating temperature
Frequency Tolerance F_tol Lir;i:’e’Rf;Zi zz\;v:;:u:g::g V(?;Zier Op. Temp.:0 to +70°C -100 +100 x1078
@25°C), Shock and vibration

Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications -10 +70 °C
Max. Supply Voltage — -0.5 +5 \%
Supply Voltage Vop 2.38 2.62 V
Current Consumption

(Standard Loaded) too T %0 mA
Symmetry SYM 40 60 %
Rise/ Fall Time

(10% Voo to 90% Voo Standard Loaded) | | - 2 nS
Output Voltage-"L" VoL — 10% Voo V
Output Voltage-"H" Vo 90% Voo — \%
Output Load (CMOS) L_CMOS 15 pF
Input Voltage Range Vin 0 Vob V
Input Voltage-"L" Vi — 30% Voo V
Input Voltage-"H" Vin 70% Vop — \%
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ 0.2 typ. ps
1 Sigma Jitter 1 Sigma | Measured with Wavecrest DTS-2079 VIS /6.3.1 3 typ. ps
Peak to Peak Jitter Pk-Pk 20 typ. ps

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

7.00£0.2

5.00£0.2

2.00max.

#3 #2

| 2se |

#
254 ‘

Pad Connections

(@ |Enable/Disable
@INC
(®]Case GND
@] Output
®[NC
©®|[Vop
Plating: Ni+Au Enable/Disable Function
Pad1 Pad4 (Output)
OPEN Active
"H" Level Active

"L" Level

High Z(No-Oscillation

Note: A capacitor of value 0.01uF between Vbp
and GND is recommended.
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SAW Clock Oscillators
Surface Mount Type KC7050S-C3 Series (FSO-2D Series)

CMOS / 3.3V /7.0x5.0mm

) KYOCERG

Features

* CMOS output 3.3V

* Low jitter

* Operation at fundamental
high frequency

How to Order

KC7050S 155.520
@ @

MType (7.0x5.0mm SMD)
@Output Frequency
@Output Type (CMOS)

€C31B00
®@GE @

Table 1 @Supply Voltage (3.3V)
Freq. Tol. nggreargaﬂe Note (®Frequency Tolerance .(See Table 1)
Code | x107® | Range (°C) (©Symmetry/Enable Function (40/60%, Stand-by)
Customer Special Model Suffix
1 ) ° 70 Srt;r;ﬁiacradﬁons ®(STD Specif?cation is "00")
Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 100 200 MHz
Initial tolerance, Operating temperature
Frequency Tolerance F_tol Lir;i:’&Rf;:’ ES\::;:UES:Q v(?iiier Op. Temp.: 0 to +70°C -100 +100 x1078
@25°C), Shock and vibration

Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications 0 +70 °C
Max. Supply Voltage — -0.5 +5 V
Supply Voltage Vop 3.14 3.46 V
Current Consumption

(Standard Loaded) too T €0 mA
Symmetry SYM 40 60 %
Rise/ Fall Time

(10% Voo to 90% Voo Standard Loaded) | | - 2 nS
Output Voltage-"L" VoL — 10% Voo V
Output Voltage-"H" Vo 90% Voo — \%
Output Load (CMOS) L_CMOS 15 pF
Input Voltage Range Vin 0 Vob \
Input Voltage-"L" Vi — 30% Voo V
Input Voltage-"H" Vin 70% Vop — \%
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ 0.2 typ. ps
1 Sigma Jitter 1 Sigma | Measured with Wavecrest DTS-2079 VIS /6.3.1 3 typ. ps
Peak to Peak Jitter Pk-Pk 20 typ. ps

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

7.00+0.2

5.00£0.2

2.00max.

#3 #2
| 2se |

#
254 ‘

Pad Connections
(@] Enable/Disable
@[NC

(3)]Case GND

@] Output

NC

©®|[Vop

Plating: Ni+Au

Enable/Disable Function

Pad1 Pad4 (Output
OPEN Active

"H" Level Active

“"L" Level [High Z(No-Oscillation

284 |, 2

e

ol

Lis] !

Note: A capacitor of value 0.01uF between Vbp
and GND is recommended.
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Clock Crystal Oscillators Surface Mount Type
KC7050B Series (FXO-31F Series)

CMOS / 3.3V /5.0V/7.0x5.0mm

) KYOCERD

Features

» Surface mount type suitable for auto
pick-and-place

* Reflow soldering compatible

*« CMOS, TTL IC direct drive is possible

« With tri-state function

* Broad frequency range from 1.8MHz to 50MHz

» Supply voltage Vop=3.3/5.0V available

Frequency Tolerance (Overall)

Specifications

Freq.Tol. °peratif‘ge Not
Code | x10 ¢ | Range(°C) ores
1 [+100
" ~10t0 +70
RoH Compliant o = 50 o+ 1.8 to 50MHz
S T 30 (standard)

How to Order

@

®Type
@Output Frequency
(3®Output Type (CMOS)
@®Supply Voltage 5=5.0V, 3=3.3V
(®Frequency Tolerance (See Table at Left)
(®Symmetry/Enable Function (40/60%, INH)
(@ Customer Special Model Suffix

(STD Specification is "00")

Specifications .
Items Symbol Units
KC7050Bxx.xxxxC5xA00 (FXO-31FH) | KC7050Bxx.xxxxC3xA00 (FXO-31FL)
Output Ffrequency Range Fo 1.8 to 50 MHz
+30
Frequency Tolerance (Overall)  F_tol +50 x107®
+100
Storage Temperature, Range T stg —40 to +85 °C
Operating Temperature, Range T _use -10 to +70 °C
Max. Supply Voltage - 7 Max. \Y
Supply Voltage Vob 5+0.5 3.3+0.3 \%
25 Max. (1.8 to 15MHz) 18 Max. (1.8 to 39.9MHz)
Current Consumption Ioo 30 Max. (15.1 to 32MHz) mA
45 Max. (32.1 to 50MHz) 25 Max. (40 to SOMHZ)
Stand-by Current |_std 10 Max. PA
Symmetry SYM 40 to 60@50% Voo %
Rise / Fall Time Tr/Tf 10 Max. nS
Output Voltage-"L" VoL 10% Voo Max. \Y
Output Voltage-"H" Vo 90% Voo Min. \%
Output Load CL 50 Max. 20 Max. pF
Input Voltage Range Vin 0 to Vob 0 to Voo Vv
Input Voltage-"L" Vi 0.8 Max. 0.3 Max. \'%
Input Voltage-"H" ViH 2.2 Min. 2.2 Min. \Y
Disable Time - 150 Max. nS
Enable Time - 5 Max. mS
Start-up Time ST 10 Max. mS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wit:mm Recommended Land Pattern (Unit : mm)
#4 #3 I
40.000 T L»
@ KSS 4G 1] ‘ ‘
# # - °
7.0+0.2 o Jr + o
‘ 6.240.2 ‘ g
[H H
g CONNECTION
‘ 5.08+0.2 ‘ ? 1 INF + +
— T 2:GND
A i 3: OUTPUT
© 4 Voo 5.08
N INH: Hi: Fout
— Low: Output-Stop
(High Z)
L Note: A capacitor of value 0.01uF between Voo
LN ESEBLLE and GND is recommended.
v
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Clock Crystal Oscillators Surface Mount Type

KC7050B Series (FXO-37F, N Series)

CMOS / 3.3V / 5.5V /7.0x5.0mm

) KYOCERG

"~ P80.000
e KSS 2A

Features

pick-and-place
* Reflow compatible

» With tri-state function

» Surface mount type suitable for auto

* CMOS, TTL IC direct drive is possible

* Broad frequency range from 80MHz to
125MHz, (PLL circuit is built in)

* Supply voltage Vop=3.3/5.0V available

Frequency Tolerance (Overall)

How to Order

Q)

DType
@Output Frequency
(®Output Type (CMOS)
@Supply Voltage 5=5.0V, 3=3.3V
(®Frequency Tolerance (See Table at Left)
(®Symmetry/Enable Function (40/60%, INH)
(@ Customer Special Model Suffix

(STD Specification is "00")

Freq.Tol. Operating
- ry Temperaoture Notes
Ph Free TRy |Code | x10 7 | Range(’C)
1 + 100
010470 1 g4 to 125MHz
0 + 50 | (standard)
Specifications
Items Symbol Conditions S_pecmcatlons Units
Min. Max.
Output Frequency Range Fo 80 125 MHz
Frequency Tolerance (Overall) F_tol 50 +50 x107®
-100 +100
Storage Temperature, Range T stg -20 +80 °C
Operating Temperature, Range T_use 0 +70 °C
Max. Supply Voltage - - 6
Supply Voltage Vob 3.3V Type 3.135 3.465
5.5V Type 4.75 5.25
Current Consumption lop - 70 mA
Stand-by Current |_std - 60 MA
Symmetry SYM @50% Voo 40 60 %
Rise / Fall Time Tr/Tf - 7 nS
Output Voltage-"L" VoL - 10% Voo
Output Voltage-"H" Vor @3.3v 28 -
@5.0V 4 -
Output Load CL - 15 pF
Input Voltage Range ViN Vss Vop \%
Input Voltage-"L" Vi - 30% Voo \'%
Input Voltage-"H" ViH 70% Vop - \'
Disable Time - - 1 mS
Enable Time - 3 mS
Start-up Time ST - 10 mS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mmy  Recommended Land Pattern (Unit : mm)
100.000 ]I g “i"
@ KSS 4G Tl 3
+ +4—¢
7.0£0.2
6.240.2
[H H
‘ 5.0840.2 ‘ ; i%‘ECT'ON -+ -+
— Y  206ND
A 3: OUTPUT
© 4:VpD 5.08
N INH: Hi: Fout
— Low: Output-Stop
(High2) Note: A capacitor of value 0.01uF between Voo
L‘*,L¢ ol 106 and GND is recommended.
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Clock Crystal Oscillators Surface Mount Type
KC7050B Series (FXO-34F Series)

CMOS / 3.3V /5.0V/7.0x5.0mm

) KYOCERD

Features

« This crystal oscillator has a built-in
high-precision CMOS IC suitable for a wide
range of temperature

* Lower noise and lower current for reduced
power consumption

» Supply voltage Vop=3.3/5.0V available

How to Order

KC7050B 25.0000 C 3 Q A 00
@® @ 00wee O

®Type

(@Output Frequency

(®Output Type (CMOS)

G @Supply Voltage 5=5.0V, 3=3.3V
i S$9.1429C || (®Frequency Tolerance (See Table at Left)
I o KSS 2K }Jl Frequency Tolerance (Overall) ©®Symmetry/Enable Function (40/60%, INH)
e Operating @Customer Special Model Suffix
Code | <105 T;::‘%Zr?gg)e Notes (STD Specification is "00")
" P + 100
Q |z 50| 2P| 480 40MHz
R + 30 (Standard)
Specifications
Items Symbol Specifications Units
KC7050Bxx.xxxxC5xA00 (FXO-34F) | KC7050Bxx.xxxxC3xA00 (FXO-34FL)
Output Frequency Range Fo 1.8t040 MHz
+30
Frequency Tolerance (Overall) F_tol +50 x1078
+100
Storage Temperature, Range T_stg -40 to +85 °C
Operating Temperature, Range T _use -30 to +85 °C
Max. Supply Voltage - 7 Max. \%
Supply Voltage Vop 5+5% 3.3+5% \%
Current Consumption Ioo 12 Max. 10 Max. mA
Stand-by Current I_std 8 Max. MA
Symmetry SYM 40 to 60@50%Voo %
Rise / Fall Time Tr/T 12 Max. [ 16 Max. nS
Output Voltage-"L" VoL 10% Voo Max. \
Output Voltage-"H" Vo 90% Voo Min. \
Output Load CL 15 Max. pF
Input Voltage Range ViN 0 to Voo 0 to Voo \%
Input Voltage-"L" Vi 0.8 Max. 0.3 Max. Vv
Input Voltage-"H" ViH 2.2 Min. 2.2 Min. \'%
Disable Time - 150 Max. nS
Enable Time - 5 Max. mS
Start-up Time ST 10 Max. mS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mmy Recommended Land Pattern (Unit : mm)
#4[,_)_‘=‘_¢\1|#3 —
32.000 H g 1.8
@ KSS 4G ITTl 3 ‘
" 7.0£0.2 * ~ + + 2
‘ 6.2+0.2 ‘ %
[H 1
5.08+0.2 § ::.c:,\‘ﬁ:ECTION -+ —+
‘ ;., 2 GND
— | 3: OUTPUT
5 ﬂ”” 5.08
N A INH: Hi: Fout
Low: Output-Stop
ﬁL s (L Level) Note: A capacitqr of value 0.01pF between Voo
: - ENEPLLA and GND is recommended.
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Clock Oscillators

) KYOCERG

Surface Mount Type KC7050C-C3 Series (K50-3C Series)
CMOS / 3.3V /7.0x5.0mm

Features

* Miniature ceramic package

* Highly reliable with seam welding
* CMOS output

* Supply voltage Voo=3.3V

How to Order
KC7050C 25.0000 C 3 0 E 00

@ @ 0066 @

MType (7.0x5.0mm SMD)

« +25x107% available @Output Frequency

(3®Output Type (CMOS)

Table 1 @Supply Voltage (3.3V)
Freq. Tol. Tgngggg?uge Note (®Frequency Tolerance (See Table 1)
Code | x10°® | Range (°C) ®Symmetry/ Enable Function
0 + 50 Standard specifications (E: 45/55%, Stand-by) (D: 45/55%, Disable)
S | +30 |-10to+70 @Customer Special Model Suffix
U + 25 With only certain (STD Specification is "00")
2 Jfgg —40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 80 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
Frequency Tolerance teoTvg?rsaJSE?y vg?a%% chr\;ﬂge: Op. Temp.. 1010 +70°C/ 40to +85°C —50 +50 x1078
F_tol and change, Aging (1year | Op.Temp.:-10t0+70°C/-40to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10to+70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Eizzgggr(doii)ig:)ﬂcatlons :18 igg °C
Max. Supply Voltage — -0.5 +7 V
Freq. Tol.Code: 0, S, F 2.97 3.63
SR EEE Voo Freq. Tol.Code: U, G 3.14 3.46 v
1.5<Fo<20MHz — 10
Current Consumption oo 20<Fo<40MHz — 15 mA
(Maximum Loaded) 40<Fo<60MHz — 20
60<Fo<80MHz — 30
1.5<F0<32MHz (Stand-by Function) — 10 pA
Stand-by/Disable Current I_std/I_dis | 32<Fo<50MHz (Disable Function) — 15 mA
50<Fo<80MHz (Stand-by Function) — 10 HA
Symmetry SYM @50% Vob 45 55 %
1.5<Fo<26MHz — 10
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaded)| " 1" igigiggmi -~ 2 nS
Output Voltage-"L" VoL lo.=8mA — 10% Vob \
Output Voltage-"H" Von lon=—8mA 90% Vop — V
Output Load L_CMOS | CMOS Output — 15 pF
Input Voltage Range Vin 0 Vbb \
Input Voltage-"L" Vi — 30% Vop V
Input Voltage-"H" ViH 70% Vop — V
Disable Time — — 150 nS
1.5<Fo<32MHz (Stand-by Function) — 5 mS
Enable Time — 32<Fo<50MHz (Disable Function) — 150 nS
50<Fo<80MHz (Stand-by Function) — 5 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS

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

Dimensions Recommended Land Pattern ui: mm)

(Unit : mm)

7.0 RO0.35 5.08

5.0
2.6

Pad Connections
)| Enable/Disable

)| Case GND
)| Output
[Voo
° .
° | Enable/Disable Function |
2 Pad Pad3 (Output)
— Plating: Ni+Au Open Active

i "H" Level Active
Tolerance: +0.2 "L" Level |High Z(No-Oscillation)

5B
+
53
L]

=

Slolo

Note: A capacitor of value 0.01yF between Vop
and GND is recommended.
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Clock Oscillators {g KYHOCERd
Surface Mount Type KC7050C-C5 Series (K50-HC Series)

CMOS /5.0V/7.0x5.0mm

Features How to Order
» Miniature ceramic package
- Highly reliable withpseamgwelding KC7050C 25.0000 C 5 0 D 00
* CMOS output @ @ @GOG @
* Supply voltage Vop=5.0V DType (7.0x5.0mm SMD)
+ £25x10°® available @Output Frequency
(®Output Type (CMOS)
Table 1 @Supply Voltage (5.0V)
Freq. Tol. ng;:;i?uge Note (®Frequency Tolerance (Sge Table 1)
Code | x10°® | Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Disable)
S | +30|-10t0+70 (@Customer Special Model Suffix
U + 25 With only certain (STD Specification is "00")
(F; iﬂs)g -40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1.5 68 MHz
Initial tolerance, Operating | Op. Temp.:-40to +85°C -100 +100
Frequency Tolerance F_tol E)%r\?vz?g;;?y vlgtr;ggz chzﬁtgeg Op. Temp.. 1010 +70°C/ 40 to +85°C -0 +50 x1078
- Load change, Aging (1year Op. Temp.: 10 to +70°C/ 40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T _stg -55 +125 °C
. Standard Specifications -10 +70 R
Operating Temperature Range T _use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7 \Y
Freq. Tol.Code: 0, S, F 4.5 5.5
Supply Voltage Voo e Tol.Code: U, G 475 525 v
Current Consumption 1.5<Fo<20MHz — 25
T ] Iop 20<Fo0<40MHz — 35 mA
40<Fo<68MHz — 50
Disable Current |_dis — 30 mA
Symmetry SYM @50% Voo 45 55 %
1.5<F0<26MHz — 10
Rise/Fall Time
(10% Voo to 90% Voo Maximum Loaded)| | |20~ O<0OMHz — 8 ns
50<F0<68MHz — 5
Output Voltage-"L" VoL lo.=16mA — 10% Voo \Y
Output Voltage-"H" Vo loH=—16mA 90% Vop — V
1.5<Fo<50MHz — 50
Output Load L_CMOS | CMOS Output 50<Fo<68MHz — 15 pF
Input Voltage Range ViN 0 VoD \Y
Input Voltage-"L" Vie — 0.8 V
Input Voltage-"H" ViH 2.2 — Vv
Disable Time — — 100 nS
Enable Time — — 100 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mm Recommended Land Pattern unit: mm)
) 7.0 RO0.35 5.08 |
| el e B
S fi Pad C_:onnections : ﬁ’__‘? i —
DEmaneai ; ;
T \ \c,):;pm L‘_l . 1.8
3 Enable/Disable Function
H_
Tolerance: +0.2 T Level High Z
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Clock Crystal Oscillators {g KYOCERd
KCJXO Series (JXO Series)

CMOS / 5.0V

Features How to Order
» Compact oscillator with a CMOS IC built in KCJXOx- 20.0000 C 51 C 00
that is the same shape (height 3.5mm) as a @ ©) @ @ @ @ @

crystal device
« It is a hermetic sealed type with a metal case  (MType (KCJXO5 or KCIXO7)

» The case comes with a grounding terminal (@Output Frequency
« It is also possible to attach a stand-off (3Output Type (CMOS)
(option) @Supply Voltage (5.0V)
« It is provided with multiple standard (®Frequency Tolerance
frequencies (®Symmetry/Enable Function (40/60%)
. . (@ Customer Special Model Suffix
Applications "00" for Standard Specifications
« Amusement "S0" for Stand-off Type

Ph Free RoHS Compliant "FO" for SMD Type

Specifications

Items Symbol Conditions S.pecnflcatnons Units
Min. Max.
Output Frequency Range Fo KCJXOS Type ! 20 MHz
KCJXO7 Type 201 70
Frequency Tolerance (Overall) F_tol -100 +100 x1078
Storage Temperature Range T stg -20 +80 °C
Operating Temperature Range T_use -10 +70 °C
Supply Voltage Vob 45 5.5 \%
KCJXO5 Type (1 to 20MHz) - 20
Current Consumption loo KCJXO7 Type (20.1 to 50MHz) - 25 mA
KCJXO7 Type (50.1 to 70MHz) - 50
Symmetry SYM @50% Voo 40 60 %
KCJXO5 Type (1 to 20MHz) - 20
Rise / Fall Time Tr/Tf KCJXO7 Type (20.1 to 50MHz) - 15 nS
KCJXO7 Type (50.1 to 70MHz) - 10
Output Voltage-"L" VoL - 10% Vop \%
Output Voltage-"H" Vo 90% Vop - \%
Output Load cL KCJXO5 Type (1 to 20MHz) - 50 oF
KCJXO7 Type (20.1 to 70MHz) - 15
Start-up Time ST KCJXO5 Type (1 to 20MHz) - 3 ms
KCJXO7 Type (20.1 to 70MHz) - 10
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnit:mm)  Recommended Land Pattern (nit: mm)
KCJXO05 KCJXO7 K(.?JXOS KCJXO07 KCJX05 KCJXO7 KCJXO SMD Type
(Standard) (with Stand off) (SMD Type)
MARKIING MARKIING MARKIING
2.44 2.44
I I |
11.0max. 11.5max. 12.8max.
J—jg L 4! I | ! SENESNEE
# #2U #3 5 2 14 = ol o
m p_— oY 8 sl & 1.68
N $0.45+0.05 < Y P“jﬂ&i“fﬂz >
Pitch 2.44+0.2 Pitch 2.4420.2 6.56
% +DC GND OUT
// e\ W2\ \\ g )
\\ NNZEANZEAN // S %%qg Note: A capacitor of value 0.01uF
o between Voo and GND is
+DC GND OUT — I gj gsg recommended.
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Clock Crystal Oscillators CMOS Crystal Oscillators

KCEXO3 (EXO-3)

CMOS / 5.0V

) KYOCERD

EX03 2H
20.000M
KSSJAPAN

RoHS Compliant

Features

« Since it has a frequency deviding function,
it is able to obtain a frequency devision of
1/2-1/28 (1/256)

» The symmetry of frequency devided 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

How to Order

@

®OType

@Output Frequency

(®Output Type (CMOS)

@Supply Voltage (5.0V)

(®Frequency Tolerance

(®Symmetry/EnableFunction
(40/60%, Stand-by)

@Customer Special Model Suffix
(STD Specification is "00")

Specifications
Item Symbol Conditions ;i;:lemflcatlnc:lr;i Units
Output Frequency Range Fo 11.0592 24.576 MHz
Frequency Tolerance (Overall) F_tol -100 +100 %1078
Storage Temperature Range T stg —40 +85 °C
Operating Temperature Range T _use -10 +70 °C
Supply Voltage Voo 45 5.5 \%
Current Consumption lop - 20 mA
Symmetry SYM @50% Vob 40 60 %
Rise / Fall Time Tr/Tf - 15 nS
Output Voltage-"L" VoL - 10% Vob \%
Output Voltage-"H" Vo 90% Voo - \%
Output Load CL - 50 pF
Start-up Time ST - 15 mS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnit: mmy  Séttings of the frequency devision output  Pin connection
(Divider Select) Input Output
12.8MAX \g_DD I% I%l I% Select F D
— ST| Original Divided
#8 #7}#6  #5 Eéggosl\ﬁ C|B|A Frequency | Wave form
. KSS JAPAN L|L|L|H| foclock |fo-1/2 clock
g 1 2 B @
Q . F_D STGND L|L|H|H| foclock |fo-1/2*clock
(OUTPUT)
#1
1.F Outputs the original frequency (fo) of LIH|L|H fo clock fo - 1/2° clock
7.6240.3 the internal quartz crystal.
2.D  Outputs the frequency of programmed LIH|HI|H fo clock fo - 1/2* clock
dividing ratio (fo/2").
Y [ \ Possible to be oscillated when set to
i % 3.ST HIGH level and stopped in oscillation HiL|L|H fo clock |fo - 1/2° clock
£ when set to LOW level. when this
[ function is not needed, be sure to set 5
b ¢ o O6max. the STANDBY pin to the HIGH level. H{L|H|H| foclock |fo-1/2°clock
€ 4.GND
- 5.A
0~15° G.BI Used to program the dividing ratio for HIH|L | H foclock | fo - 1/2" clock
1.524 7.Cl the original frequency.
055015 6Vos Supply voltage H|H|H|H| foclock |fo-1/2®clock
-|—-|—|L L L
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Clock Oscillators

Surface Mount Type KC5032P-P2 Series
LV-PECL / 2.5V / 5.0x3.2mm

) KYOCERG

Features

» Miniature ceramic package
« Highly reliable with seam welding

How to Order

KC5032P 125.000 P 2 0 E 00

« LV-PECL output 0 @ @66 @
*» Supply voltage Voo=2.5V
« +25x10°° available (WType (5.0<3.2mm SMD)
(@O0utput Frequency
(®Output Type (LV-PECL)
Table 1 _ @®Supply Voltage (2.5V)
Freq. T°|-76 S Note (Frequency Tolerance (See Table 1)
Code | x10" | Range (*C) ©®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | £30 | Oto+70 @Customer Special Model Suffix
- U | £25 With only certain STD Specification is "00"
G | x50 | 0to+85 Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 170 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated "o, Temp -0 t0+70°C/ 40 to +85°C 50 +50 .
Frequency Tolerance F_tol power supply voltage change, - . " x10
Load change, Aging (1year Op. Temp.: 0 to +70°C/ -40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.: 0to +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Spemflcatlons 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage VoD 2.375 2.625
Current Consumption Ibp — 90 mA
Stand-by Current |_std — 30 pA
Symmetry SYM 50 ohm @50% Output Swing 45 55 %
RisefFall Time Tr/Tf | 50 ohm — 0.6 nS
(20% Vob to 80% Vbb)
Output Voltage-"L" VoL Op. Temp.: 0 to +85°C/ Typ. 0.800V Vbbp-1.810 | Vbp-1.405 Vv
Op. Temp.: —40 to 0°C/ Typ. 0.805V Vbp-1.830 | Vbp—1.305
Output Voltage-"H" Von Op. Temp.: 0 to +85°C/ Typ. 1.550V Vbp—1.025 | Vop—-0.740 v
Op. Temp.: —40 to 0°C/ Typ. 1.495V Vbb—-1.085 | Vpp—-0.880
Output Load L_ECL LV-PECL Output 50 ohm
Input Voltage Range VIN 0 \)} \%
Input Voltage-"L" ViL — 30% Vobp V
Input Voltage-"H" VIH 70% Vob — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma | Measured with Wavecrest DTS-2079 VIS/ 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS

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

Dimensions

(Unit : mm)

5.0

-

3.2

Pad Connections
| ®[Enable/Disable
@]|NC

+

0.8

0.6

mnasHE!

9| @
‘ 14
S|

(3)[Case GND
(@] Output

)| Complementary Output
)| Voo

Enable/Disable Function
Pad1 Pad4/pad5 (Output)
fo e NG Open Active
Plating: Ni+Au " Lovel Active

Tolerance: £0.1 "L Level |High Z(No-Oscillation)|

Note: A capacitor of value 0.01pF and 10uF
between Vob and GND is recommended.
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Clock Oscillators

Surface Mount Type KC5032P-P3 Series
LV-PECL / 3.3V / 5.0x3.2mm

) KYOCERD

Features

* Highly reliable with seam
* LV-PECL output

* Supply voltage Voo=3.3V
+ £25x107% available

» Miniature ceramic package

welding

How to Order

KC5032P 125.000 P 3 0 E 00
®

MType (5.0x3.2mm SMD)
@Output Frequency
(®Output Type (LV-PECL)

Table 1 @Supply Voltage (3.3V)
Freq. Tol. nggzgpugre Tt (®Frequency Tolerance (Sge Table 1)
Code | x10°® | Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 | 0to+70 (@ Customer Special Model Suffix
V) + 25 With only certain (STD Specification is "00")
(F; i128 —40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
ltem Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 190 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated "o, Temp:019+70°C/4010+85°C |  —50 +50 "
Frequency Tolerance F_tol power supply voltage change, x10
Load change, Aging (1year | Op-Temp.:0to+70°C/-40t0+85°C -30 +30
@25°C), Shock and vibration | Op. Temp.: 0 to +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range|  T_use Standard Specﬁlcatlons 0 70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage VoD Freqg. Tol.Code: 0, S, F 2.97 3.63
Freq. Tol.Code: U, G 3.14 3.46
Current Consumption Ibp — 90 mA
Stand-by Current |_std — 30 MA
Symmetry SYM 50 ohm @50% Output Swing 45 55 %
Rise/Fall Time Tr/Tt | 50 ohm — 0.6 nS
(20% Vcc to 80% Vcc)
Output Voltage-"L" VoL Op. Temp.: 0 to +85°C/ Typ. 1.600V Vbp-1.810 | Vbp-1.620 v
Op. Temp.: —40 to 0°C/ Typ. 1.605V Vbp-1.830 | Vbp-1.555
Output Voltage-"H" Von Op. Temp.: 0 to +85°C/ Typ. 2.350V Vbp—-1.025 | Vbp—0.880 v
Op. Temp.: —40 to 0°C/ Typ. 2.295V Vobp-1.085 | Vbp-0.900
Output Load L_ECL LV-PECL Output 50 ohm
Input Voltage Range VIN 0 Vce \Y
Input Voltage-"L" Vi — 30% Vbp \%
Input Voltage-"H" VIH 70% Vob — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma | Measured with Wavecrest DTS-2079 VIS/ 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS

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

Dimensions

(Unit : mm)

Recommended Land Pattern (unit: mm)

5.0

Pad Connections

JINC

D |Enable/Disable

0.6

@] Output

) |Case GND

) | Complementary Output

)| Voo

Pad1

Enable/Disable Function
Pad4/pad5 (Output)

3 - a- Ni o) Acti
H I_I H ” *'I Plating: Ni+Au HLovel Active Note: A capacitor of value 0.01uF and 10pF
Tolerance: +0.1 "L Level |High Z(No-Oscillation)| between Vob and GND is recommended.
v
A
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Clock Oscillators {g KYOCERd
Surface Mount Type KC7050P-P2 Series

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

Features How to Order
* Miniature ceramic package
- Highly reliable withpseamgwelding KC7050P 125.000 P 2 0 E 00
« LV-PECL output @® @ 6BBEe @
* Supply voltage Vop=2.5V MType (7.0x5.0mm SMD)
+ +25x107% available @Output Frequency
(®Output Type (LV-PECL)
Table 1 @Supply Voltage (2.5V)
Freq. Tol. nggzgtnugre Note (®Frequency Tolerance (Sge Table 1)
Code | x10°® | Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 | 0to+70 (@ Customer Special Model Suffix
V) + 25 With only certain (STD Specification is "00")
(F; i128 —40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 170 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated "o, Temp-010+70°C/ 4010 +85°C |  —50 +50 "
Frequency Tolerance F_tol power supply voltage change, x10
Load change, Aging (1year Op. Temp.: 0 to +70°C/ 40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.: 0 to +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Spemﬂcatlons 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage Vobp 2.375 2.625
Current Consumption Ibp — 90 mA
Stand-by Current I_std — 30 pA
Symmetry SYM 50 ohm @50% Output Swing 45 55 %
Rise/Fall Time TrTf | 50 ohm — 0.6 nS
(20% Voo to 80% Vbb)
Output Voltage-"L" VoL Op. Temp.: 0 to +85°C/ Typ. 0.800V Vop-1.810 | Vbp-1.405 Vv
Op. Temp.: —40 to 0°C/ Typ. 0.805V Vop-1.830 | Vbp-1.305
Output Voltage-"H" Vor Op. Temp.: 0 to +85°C/ Typ. 1.550V Vbb—-1.025 | Vop-0.740 v
Op. Temp.: —40 to 0°C/ Typ. 1.495V Vbp—-1.085 | Vbp—0.800
Output Load L_ECL | LV-PECL Output 50 ohm
Input Voltage Range VIN 0 \%s)s) V
Input Voltage-"L" ViL — 30% Vbb V
Input Voltage-"H" VIH 70% VoD — \%
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma | Measured with Wavecrest DTS-2079 VIS/ 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnit:mmy  Recommended Land Pattern (unit: mm)

) 7.0 14, 06 _, |

Pad Connections

y (W] Enable/Disable

@|NC

Case GND

Output
Complementary Output
Voo

[

Enable/Disable Function

- ' Pad1 | Pad4/pad (Output) :
! . o N 0 Acti
7:EE:E:E:II] - Plating: Ni+Au H Lovel Actve Note: A capacitor of value 0.01pF and 10pF

Tolerance: +0.1 "L" Level [High Z(No-Oscillation between Vpp and GND is recommended.

0.75
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Clock Oscillators {g KYHOCERd
Surface Mount Type KC7050P-P3 Series

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

Features How to Order
* Miniature ceramic package
- Highly reliable withpseamgwelding KC7050P 125.000 P 3 0 E 00
« LV-PECL output @® @ 6GBBEe @
* Supply voltage Vop=3.3V MType (7.0x5.0mm SMD)
+ +25x10° available @Output Frequency
(®Output Type (LV-PECL)
Table 1 @Supply Voltage (3.3V)
Freq. Tol. ng;ggpugre ot (®Frequency Tolerance (Sge Table 1)
Code | x10°® | Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 | 0to+70 (@Customer Special Model Suffix
V) + 25 With only certain (STD Specification is "00")
(F; i1gg -40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 190 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated |0, Temn -0 t0+70°C/ 40 to +85°C 50 450 "
Frequency Tolerance F_tol power supply voltage change, x10
Load change, Aging (1year | Op.Temp..0to+70°C/-40to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.: 0to +70°C -25 +25
Storage Temperature Range T _stg -55 +125 °C
Operating Temperature Range T_use Standard Speaﬂcatlons 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage Voo Freq. Tol.Code: 0, S, F 2.97 3.63
Freq. Tol.Code: U, G 3.14 3.46
Current Consumption I — 90 mA
Stand-by Current |_std — 30 pA
Symmetry SYM 50 ohm @50% Output Swing 45 55 %
RisefFall Time TrTf | 50 ohm — 0.6 nS
(20% Vcc to 80% Vcc)
Output Voltage-"L" VoL Op. Temp.: 0 to +85°C/ Typ. 1.600V Vop—1.810| Vbp—-1.620 v
Op. Temp.: —40 to 0°C/ Typ. 1.605V Vop—1.830| Vbp—-1.555
Output Voltage-"H" Vor Op. Temp.: 0 to +85°C/ Typ. 2.350V Vop-1.025 | Vop—0.880 Vv
Op. Temp.: —40 to 0°C/ Typ. 2.295V Vpb—-1.085 | Vbp-0.900
Output Load L_ECL LV-PECL Output 50 ohm
Input Voltage Range VIN 0 VoD \%
Input Voltage-"L" Vi — 30% Vobp \%
Input Voltage-"H" VIH 70% Vobb — V
Disable Time — — 150 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma | Measured with Wavecrest DTS-2079 VIS/ 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnit:mmy  Recommended Land Pattern (unit: mm)

7.0

Pad Connections
D|Enable/Disable
NC
Case GND

Output
Complementary Output
> [Voo

ErREEE

75

Enable/Disable Function

s e Padi_| Pad4/pads (Output) Sl e
,<if:|:|—|:|—|:|—'" : NG 0 Acti
’I Plating: Ni+Au H" Lovel Aciive Note: A capacitor of value 0.01uF and 10uF

Tolerance: +0.1 "L" Level |High Z(No-Oscillation)| between Vop and GND is recommended.
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SAW Clock Oscillators
Surface Mount Type KC7050S-P2 Series (FSO-1C Series)

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

) KYOCERG

Features

 Low voltage 2.5V

* Low jitter

 LV-PECL output

» Operation at fundamental
high frequency

How to Order

® @ GWweEe ®

D Type (7.0x5.0mm SMD)
@Output Frequency
(3Output Type (PECL)

Table 1 @Supply Voltage (2.5V)
Freq. Tol. ngg;arg?ugre Note (®Frequency Tolerance _(See Table 1)
Code | x10°® | Range (°C) (®Symmetry/Enable Function (45/55%, Stand-by)
Customer Special Model Suffix
CNE=l O to+70 f;igg‘ié::?tions ®(STD Specifri)cation is "00")
Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 50 700 MHz
Initial tolerance, Operating temperature
Frequency Tolerance F_tol Lir;?]:e,Rf;ZZ Zz‘;v:;e:su:gilr{g V(O1l;aeg; Op. Temp.: 0 to +70°C -100 +100 x1076
@25°C), Shock and vibration
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications 0 +70 °C
Max. Supply Voltage — -0.5 +5 V
Supply Voltage Vce 2.38 2.62 \
Current Consumption
(Standard Loaded) lec T €0 mA
50MHz<Fo<350MHz 45 55 %
Symmetry SY™M [ 350MHz<Fo<700MHz 40 60
Rise/ Fall Time To/TE 50MHz<Fo<400MHz — 600 0S
(20% Vcc to 80% Ve Standard Loaded) 400MHz<Fo<700MHz — 400
Output Voltage-"L" VoL — 1.195 \
Output Voltage-"H" Vo 1.415 — \
Output Load (PECL) L ECL | PECL 50Q @Terminated Vcc-2V 49.5 50.5 ohm
Input Voltage Range Vin 0 Vce \
Input Voltage-"L" Vi — 30% Vcc V
Input Voltage-"H" Vin 70% Vce — \
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ 0.2 typ. ps
1 Sigma Jitter 1 Sigma | Measured with Wavecrest DTS-2079 VIS /6.3.1 3 typ. ps
Peak to Peak Jitter Pk-Pk 20 typ. ps

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

7.00£0.2

2.00max.

‘ 254 ‘ 254 ‘

Pad Connections
([Enable/Disable
@INC
(3)[Case GND
@ | Output
() |Complementary Output
©]Vce

Enable/Disable Function

Plating: Ni+Au

Pad1 Pad4 (Output)
OPEN Active

"H" Level Active

"L" Level |High Z(No-Oscillation

284 | 284 |

aslaclas

sty

Note: A capacitor of value 0.01pF between Vop
and GND is recommended.
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| SAW Clock Oscillators
"1 Surface Mount Type KC7050S-P3 Series (FSO-1D Series)

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

0} KYOCERA

Features
* Low jitter
» Complementary LV-PECL outputs
» Operation at fundamental
high frequency

How to Order

@ @ WeeO®

MType (7.0x5.0mm SMD)
@Output Frequency
(3Output Type (PECL)

Table 1 @Supply Voltage (3.3V)
Freq. Tol. nggr;gaﬂe Note (®Frequency Tolerance .(See Table 1)
Code | x10°® | Range (°C) (©Symmetry/Enable Function (45/55%, Stand-by)
CustomerSpecial Model Suffix
1 (70 ;t;r;ﬁiacradﬁons ®(STD Speci?ication is "00")
Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 50 700 MHz
Initial tolerance, Operating temperature
Frequency Tolerance F_tol Li';i;‘e,Rf::’ zig:gre,su:gilr{g v(o:;e;g; Op. Temp.: 0 to +70°C -100 +100 x1078
@25°C), Shock and vibration
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications 0 +70 °C
Max. Supply Voltage — -0.5 +5 V
Supply Voltage Vce 3.14 3.46 V
Current Consumption
(Standard Loaded) lee T €0 mA
50MHz<Fo<350MHz 45 55 %
Symmetry SYM I 350MHz<Fo<700MHz 40 60
Rise/ Fall Time To/TS 50MHz<F0<400MHz — 600 bS
(20% Vec to 80% Ve Standard Loaded) 400MHz<Fo<700MHz — 400
Output Voltage-"L" VoL — 1.68 \
Output Voltage-"H" VoH 2.275 — V
Output Load (PECL) L_ECL | PECL 50Q @Terminated Vcc-2V 49.5 50.5 ohm
Input Voltage Range Vin 0 Vce \
Input Voltage-"L" Vi — 30% Vce \
Input Voltage-"H" ViH 70% Vcc — V
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ 0.2 typ. ps
1 Sigma Jitter 1 Sigma | Measured with Wavecrest DTS-2079 VIS /6.3.1 3 typ. ps
Peak to Peak Jitter Pk-Pk 20 typ. ps

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

7.00+0.2

5.00£0.2

#3 #2
|25t |

2.00max.

#
254 ‘

Pad Connections
) |Enable/Disable
JINC
)|Case GND
) |Output
Complementary Output
Vec

&

Tl

Enable/Disable Function

Plating: Ni+Au

Pad1 Pad4 (Output
OPEN Active

"H" Level Active

"L" Level [High Z(No-Oscillation

Note: A capacitor of value 0.01uF between Vop
and GND is recommended.
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Clock Oscillators

Surface Mount Type KC5032P-L2 Series

LVDS / 2.5V / 5.0x

3.2mm

) KYOCERG

Features

» Miniature ceramic package

* Highly reliable with seam welding
* LVDS output

* Supply voltage Vopo=2.5V

+ +25x1078 available

How to Order

KC5032P 125.000 L 2 0 E 00
®

MType (5.0x3.2mm SMD)
@Output Frequency
(®Output Type (LVDS)

Table 1 @Supply Voltage (2.5V)
Freq. Tol. ng;zgtnugre Tt (®Frequency Tolerance (Sge Table 1)
Code | x 10| Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 |-10to+70 (@Customer Special Model Suffix
V) + 25 With only certain (STD Specification is "00")
(F; :‘:128 -40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 170 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated "oy 1emn: 1010470°C/ 4010485°C | 50 +50 .
Frequency Tolerance F_tol power supply voltage change, x10
Load change, Aging (1year | Op.Temp.:-10t0+70°C/-4010+85°C -30 +30
@25°C), Shock and vibration | Op. Temp..-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Spemﬂcahons 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage VoD 2.375 2.625
Current Consumption Ipp — 70 mA
Stand-by Current |_std — 30 HA
Symmetry SYM 100 ohm @50% Output Swing 45 55 %
RiselFall Time TrTf {100 ohm — 0.6 nS
(20% Vcc to 80% Vcc)
Output Voltage-"L" VoL Typ. 1.1V 0.9 — \%
Output Voltage-"H" VoH Typ. 1.43V — 1.6 \%
Diffrentical Output Voltage Vob Typ. 330mV 247 454 mV
Diffrentical Output Voltage Error| dVop dVob=|Vob1-Vobz| — 50 mV
Offset Voltage Vos Typ. 1.25V 1.125 1.375 \%
Offset Voltage Error dVos  |dVos=|Vosi1-Vosz2| — 50 mV
Output Load L_LVDS |LVDS Output 100 ohm
Input Voltage Range VIN 0 Vbb \%
Input Voltage-"L" Vi — 30% Vob V
Input Voltage-"H" ViH 70% Vob — V
Disable Time — — 200 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma |Measured with Wavecrest DTS-2079 VISI 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS

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

Dimensions

(Unit : mm)

Recommended Land Pattern (unit: mm)

5.0

Pad Connections
D|Enable/Disable

0.6

D | Output
)| Complementary Output
5[ Voo

Enable/Disable Function
Pad1 Pad4/pad5 (Output)
Open Active

"H" Level Active
"L" Level [High Z(No-Oscillation

Plating: Ni+Au
Tolerance: £0.1

Note: A capacitor of value 0.01puF and 10uF
Between Voo and GND is recommended.
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Clock Oscillators {g KYHOCERd
Surface Mount Type KC5032P-L3 Series

LVDS / 3.3V / 5.0x3.2mm

Features How to Order
» Miniature ceramic package
- Highly reliable with seam welding KC5032P 125.000 L 3 0 E 00
* LVDS output ® @ @G @
* Supply voltage Vop=3.3V DType (5.0x3.2mm SMD)
+ +25x107% available @Output Frequency
(®Output Type (LVDS)
Table 1 @Supply Voltage (3.3V)
Freq. Tol. Tgﬂge:g?u%e Not (®Frequency Tolerance (See Table 1)
Code | x10°® Ranpge (°C) ote (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 |-10to+70 (@ Customer Special Model Suffix
u + 25 With only certain (STD Specification is "00")
Ph Free RoH$ Gompliant i
- (F; ifg -40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 170 MHz
Initial tolerance, Operating | Op. Temp.:-40to +85°C -100 +100
temperature range, Rated o, 1emy 1010 470°C/ 40 to +85°C 50 +50 .
Frequency Tolerance F_tol power supply voltage change, . - . x10
Load change, Aging (1year | Op.Temp.:-10t0+70°C/-40t0 +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage Vo Freg. Tol. Code: 0, S, F 2.97 3.63
Freq. Tol. Code: U, G 3.14 3.46
Current Consumption Ibp — 70 mA
Stand-by Current |_std — 30 pA
Symmetry SYM 100 ohm @50% Output Swing 45 55 %
RisefFall Time THTf {100 ohm — 0.6 nS
(20% Vcc to 80% Vcc)
Output Voltage-"L" VoL Typ. 1.1V 0.9 — \%
Output Voltage-"H" VoH Typ. 1.43V — 1.6 \%
Diffrentical Output Voltage Vob Typ. 330mV 247 454 mV
Diffrentical Output Voltage Error| dVobp |dVoo=|Vopi-Vopz| — 50 mV
Offset Voltage Vos Typ. 1.25V 1.125 1.375 \%
Offset Voltage Error dVos dVos=|Vosi-Vosz| — 50 mV
Output Load L_LVDS |LVDS Output 100 ohm
Input Voltage Range VIN 0 Vbb \%
Input Voltage-"L" ViL — 30% Vobp V
Input Voltage-"H" VIH 70% Vop — Vv
Disable Time — — 200 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma |Measured with Wavecrest DTS-2079 VIS/ 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mmy  Recommended Land Pattern (nit: mm)
5.0
Pad Connections
| W] Enable/Disable
@[NC
+ g (®[Case GND
@] Output
®|Complementary Output
[©[Voo
Enable/Disable Function
© J.Lu.‘ [“Padi | Pad4ipads (Outpu) |
o N O ive
’4|'|>|_| I_I I_I || ZI Plating: N|.+Au HLovel Acive Note: A capacitor of value 0.01uF and 10uF
Tolerance: £0.1  ["L"Lovel [High Z(No-Oscillation) Between Voo and GND is recommended.
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Clock Oscillators

Surface Mount Type KC7050P-L2 Series
LVDS / 2.5V / 7.0x5.0mm

) KYOCERG

Features

» Miniature ceramic package

« Highly reliable with seam welding
* LVDS output

* Supply voltage Vop=2.5V

* +25x1078 available

How to Order
KC7050P 125.000 L 2 0 E 00

@ @ 00606 0

MType (7.0x5.0mm SMD)
@Output Frequency
(®Output Type (LVDS)

Table 1 @Supply Voltage (2.5V)
Freq. Tol. Tgngggggugre s (®Frequency Tolerance (Sge Table 1)
Code | x 10| Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 |-10to+70 (@ Customer Special Model Suffix
V) + 25 With only certain (STD Specification is "00")
(F; ifg —40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min Max. Units
Output Frequency Range Fo 75 170 MHz
Initial tolerance, Operating | Op. Temp.: -40to +85°C -100 +100
. temperature range, Rated "o, 1emy 1010 470°C/ 40 to 485°C 50 +50 .
requency Tolerance F_tol power supply voltage change, x10
Load change, Aging (1year Op. Temp.: -10 o +70°C/ -40 to +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10t0 +70°C -25 +25
Storage Temperature Range T _stg -55 +125 °C
Operating Temperature Range T _use Standard Spemﬂcahons 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage Vbb 2.375 2.625
Current Consumption Ibp — 70 mA
Stand-by Current |_std — 30 pA
Symmetry SYM 100 ohm @50% Output Swing 45 55 %
RisefFall Time TrTf {100 ohm — 0.6 nS
(20% Vcc to 80% Vcc)
Output Voltage-"L" VoL Typ. 1.1V 0.9 — Vv
Output Voltage-"H" VoH Typ. 1.43V — 1.6 \%
Diffrentical Output Voltage Vob Typ. 330mV 247 454 mV
Diffrentical Output Voltage Error| dVop |dVop=|Vob1-Vob2| — 50 mV
Offset Voltage Vos Typ. 1.25V 1.125 1.375 Vv
Offset Voltage Error dVos dVos=|Vos1-Vos2| — 50 mV
Output Load L_LVDS |LVDS Output 100 ohm
Input Voltage Range VIN 0 \)} \%
Input Voltage-"L" Vi — 30% Vobp \%
Input Voltage-"H" VIH 70% VoD — Vv
Disable Time — — 200 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma |Measured with Wavecrest DTS-2079 VISI 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS

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

Dimensions

(Unit : mm)

Recommended Land Pattern (unit: mm)

7.0

Pad Connections
D|Enable/Disable
)|NC

=

.75

1
Lo
e

2.54 | 2.54

(3)|Case GND

@] Output

(5] Complementary Output
©]Voo

Enable/Disable Function
Pad1 Pad4/pad5 (Output;
Open Active

"H" Level Active
"L" Level [High Z(No-Oscillation

Plating: Ni+Au
Tolerance: £0.1

Note: A capacitor of value 0.01puF and 10uF
Between Voo and GND is recommended.
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Clock Oscillators

Surface Mount Type KC7050P-L3 Series
LVDS / 3.3V / 7.0x5.0mm

) KYOCERD

Features

» Miniature ceramic package

« Highly reliable with seam welding
* LVDS output

* Supply voltage Vop=3.3V

+ +25x107% available

How to Order
KC7050P 125.000 L 3 0 E 00

@ @ 006G @

MType (7.0x5.0mm SMD)
@Output Frequency

(®Output Type (LVDS)
Table 1 @Supply Voltage (3.3V)
Freq. Tol. Tgng'e):;i?u%e et (®Frequency Tolerance (Sge Table 1)
Code | x 10| Range (°C) (®Symmetry/ Enable Function
0 + 50 Standard specifications (45/55%, Stand-by)
S | +30 |-10to+70 (@ Customer Special Model Suffix
u + 25 With only certain (STD Specification is "00")
(F; f1gg -40 to +85 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 75 170 MHz
Initial tolerance, Operating | Op. Temp.: -40 to +85°C -100 +100
temperature range, Rated "oy emn: 1010470°C/ 4010485°C | 50 +50 .
Frequency Tolerance F_tol power supply voltage change, x10
Load change, Aging (1year | Op.Temp.:-10to+70°C/ 4010 +85°C -30 +30
@25°C), Shock and vibration | Op. Temp.:-10to+70°C -25 +25
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Spemﬂcanons 0 +70 °C
Extend (Option) -40 +85
Max. Supply Voltage — -0.5 +5
Supply Voltage Vo Freq. Tol. Code: 0, S, F 297 3.63
Freq. Tol. Code: U, G 3.14 3.46
Current Consumption Ibp — 70 mA
Stand-by Current |_std — 30 HA
Symmetry SYM 100 ohm @50% Output Swing 45 55 %
RisefFall Time TrTf {100 ohm — 0.6 nS
(20% Vcc to 80% Vcc)
Output Voltage-"L" VoL Typ. 1.1V 0.9 — \%
Output Voltage-"H" VoH Typ. 1.43V — 1.6 \
Diffrentical Output Voltage Vob Typ. 330mV 247 454 mV
Diffrentical Output Voltage Error| dVop dVob=|Vobp1-Vobz2| — 50 mV
Offset Voltage Vos Typ. 1.25V 1.125 1.375 Vv
Offset Voltage Error dVos dVos=|Vos1-Vosz| — 50 mV
Output Load L_LVDS |LVDS Output 100 ohm
Input Voltage Range VIN 0 Vobp V
Input Voltage-"L" Vi — 30% Vobp Vv
Input Voltage-"H" ViH 70% Vob — V
Disable Time — — 200 nS
Enable Time — — 5 mS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Deterministic Jitter (DJ) DJ — 2 pS
1Sigma jitter 1sigma |Measured with Wavecrest DTS-2079 VIS/ 6.3.1 — 4 pS
Peak to Peak Jitter Pk-Pk — 30 pS

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

Pad Connections
D|Enable/Disable
)|NC

I~

(3)|Case GND

Output
Complementary Output
®]Voo

=aE
WI®

Enable/Disable Function
Pad1 Pad4/pad5 (Output)
Open Active

"H" Level Active

"L" Level [High Z(No-Oscillation

Plating: Ni+Au
Tolerance: £0.1

Note: A capacitor of value 0.01uF and 10pF
Between Voo and GND is recommended.
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Voltage Controlled Crystal Oscillators (VCXO)
Surface Mount Type KV5032A Series (VC-FXO-65F Series)

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

) KYOCERG

Features

pick-and-place.

Applications
- DTV, DVD

« Surface mount type suitable for auto

* Reflow soldering compatible.
* Supply voltage Vop=3.3/5.0V available

How to Order

® @ 60®e®G @

®Type

@Output Frequency

(3Output Type (CMOS)

@Supply Voltage 5=5.0V, 3=3.3V

(®Frequency Tolerance (S=+30x107)

©®Symmetry/Enable Function
(40/60%)

@Customer Special Model Suffix
(STD Specification is "00")

Specifications
Items Symbol Specifications Units
KV5032Axx.xxxxC5SC00 (VC-FXO-65F) |KV5032Axx.xxxxC3SCOO (VC-FXO-65FL)
Output Frequency Fo 8 to 40 MHz
Frequency Tolerance (Overall) F_tol +30 x1078
Storage Temperature Range T _stg —-35 to +85 °C
Operating Temperature Range T _use -10 to +70 °C
Max. Supply Voltage - 7 Max. \%
Supply Voltage Voo 5+5% 3.3+5% \
Current Consumption Iob 20 Max. 15 Max. mA
Symmetry SYM 40 to 60@50%Vop %
Rise / Fall Time Tr/Tf 10 Max. [ 15 Max. nS
Output Voltage-"L" VoL 0.5 Max. \%
Output Voltage-"H" Vo 90% Voo Min. \
Output Load CL 15 pF
Start-up Time ST 10 Max. mS
Voltage Control Range AfIV +50 Min. +50 Min. 10°°
Frequency Deviation AV 2.5V+2.0V 1.65V+1.65V \
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnit:mmy Recommended Land Pattern (Unit: mm)

4.5

0.75

1.2max.

3.2+0.1

CONNECTION
1:VC

2: GND

3: OUTPUT

4: Vpp

1.5

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

| |
= -+
= -+
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Voltage Controlled Crystal Oscillators (VCXO)
Surface Mount Type KV7050A Series (VC-FXO-35F Series)

CMOS / 3.3V /5.0V/7.0x5.0mm

) KYOCERD

Features

« Surface mount type suitable for auto
pick-and-place.

* Reflow soldering compatible.

« Supply voltage Voo=3.3/5.0V available

Applications
- DTV, DVD

How to Order

@

®Type

@Output Frequency

(3®Output Type (CMOS)

@Supply Voltage 5=5.0V, 3=3.3V

(®Frequency Tolerance (S=+30x107)

©Symmetry/Enable Function
(40/60%)

(@) Customer Special Model Suffix
(STD Specification is "00")

Specifications
Items Symbol Specifications Units
KV7050Axx.xxxxC5SC00 (VC-FXO-35F) |KV7050Axx.xxxxC3SC00 (VC-FXO-35FL)
Output Frequency Fo 8 to 40 8to 35 MHz
Frequency Tolerance (Overall)) F_tol +30 x107®
Storage Temperature Range T stg -35to +85 °C
Operating Temperature Range| T_use -10 to +70 °C
Max. Supply Voltage - 7 Max. \%
Supply Voltage Vob 5+5% 3.345% V
Current Consumption lop 25 Max. 20 Max. mA
Symmetry SYM 40 to 60@50% Voo %
Rise / Fall Time Tr/Tf 10 Max. 15 Max. nS
Output Voltage-"L" VoL 0.5 Max. \
Output Voltage-"H" Vo 90% Voo Min. \
Output Load CL 15 pF
Start-up Time ST 10 Max. mS
Voltage Control Range ATV +50 Min. +50 Min. 107
Frequency Deviation AfIV 2.5V+2.0V 1.65V+1.65V \%
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Please contact us for inquires about operating temperature range, available frequencies and other conditions.
Dimensions wnt:mmy Recommended Land Pattern (Unit: mm)

#1
7.0+0.2

14.318
@ KSS 4G

#3

#2

6.2+0.2

1.8+0.2

[H

H

5.08+0.2

D

14 L
-

|26 | |12 06

0.6
—

()

[H H]

5.0+0.2

T
3
+ +

N

<
CONNECTION 5.08
1:VC
2:GND
i %J[T,PUT Note: A capacitor of value 0.01uF between Voo

and GND is recommended.
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Voltage Controlled Crystal Oscillators (VCXO)
Surface Mount Type
KV7050L-C Series (VCXO-7050 / 7050L)

) KYOCERG

Features

« "Small size", 0.063cc
(5x7x1.8mm)

« Using 1 chip HCMOS IC

« 3-state devices are available

* APR (Absolute Pull Range) up to
+50x107% or +100x10°°

How to Order

@ @ 600WeEe O

M Type (7.0x5.0mm SMD)
(@Output Frequency

(3CMOS Output

@®Supply Voltage: 3—3.3V, 55V

Appllcatlons (®Frequency Tolerance
« Digital Switching System F—>+100x107%, G—>+50x10-8
+ ATM SDH ®Enable / Symmetry 40 to 60%
* SONET @Individual Specification
* xDSL
Ph Free RoH$ Compliant
Specifications
i Specification .
Item Symbol Conditions KV7050 | KV7050L Units
Output Frequency Range Fo 7.2 to 50 MHz
Storage Temperature Range T stg —40 to +90 °C
Operating Temperature Range T_use —40 to +85 °C
Absolute Pull Range (APR) APR Included 20years Aging (at +25°C) | +50/+100*1(VC=0.5 to 4.5V) 1150/1100*1(VC=0.3 to 3.0V) x1078
Max. Supply Voltage — -0.5t07 V
Supply Voltage Vee 5+10% [ 3.3 +10% \%
Current Consumption lec 15 Max. mA
Control Voltage VC 25+2.0 { 1.65 £1.35 \
Symmetry SYM 50% Vop 40 to 60 %
Rise Time / Fall Time tr/ tf 10 Max. nS
Output Voltage-"L" VoL 10% Vce Max. \%
Output Voltage-"H" VoH 90% Vcc Min. Vv
Output Load CL 15 +10% pF
*1 For 100x1075, 7.2MHz to 30MHz
» APR=Absolute Pull Range is the minimum guaranteed (voltage controlled) frequency shift (Af/f Now)
Dimensions wnt:mmy Recommended Land Pattern (Unit : mm)
2.54 1.8
s
3-State | OUT |
L Z
H CLK
(unit: mm) Jr Jr Jr
CONNECTION ‘
1:VC [
2:3-State
3:GND 5.08
4:0UT
5:NC
6: Vce
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Voltage Controlled Crystal Oscillators (VCXO)
Surface Mount Type KV7050W-P3 Series (K50V-3P Series)

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

) KYOCERD

Features

» Miniature ceramic package

« Highly reliable with seam welding
* LV-PECL output

« Supply voltage Voo=3.3V

» With built-in by-pass capacitor

How to Order

KV7050W 155.520 P 3 0 D 00
@®

MType (7.0x5.0mm SMD VCXO)
@Output Frequency

* Low jitter (®Output Type (LV-PECL)
@Supply Voltage (3.3V)
Table 1 (®Frequency Tolerance (See Table 1)
Freq. Tol. Operating (®Symmetry/ Enable Function
Code | x10° | Range 0y e (45/55%, Disable)
0 | +50 | Oto+70 |Standard specifications @Customer Special Model Suffix
F +100 With only certain (STD Specification is "00")
Ph Free RoH$ Compliant —40to +85 :
- G [ +50 frequencies Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 80 200 MHz
Initial tolerance, Operating .
temperature range, Rated |Op. Temp.:-40to+85°C -100 +100
Frequency Tolerance F_tol power supply voltage change, x107%
Load change, Aging (1year . o o B
@25°C), Shock and vibration | O 18P~ 010 +70°C/~4010+85°C 50 +50
Aging Aging @25°C 20years +15 -15 x10-6
Absolute Pull Range APR +100 — x10-6
Linearity Lin -10 +10 %
Control Voltage Ve 0 3.3
Storage Temperature Range T stg -55 +90 °C
. Standard Specifications 0 +70 R
Operating Temperature Range T _use Extend (Option) 40 85 C
Max. Supply Voltage — -0.5 +7 V
Supply Voltage VoD 2.97 3.63 V
Current Consumption Ibp 50 ohm — 70 mA
Disable Current |_dis — 15 mA
Symmetry SYM 50 ohm @50% Output Swing 45 55 %
Rise/Fall Time
(20% Voo to 80% Vo) Tr/Tf 50 ohm — 0.6 nS
y Op. Temp.: 0 to +85°C/ Typ. 1.600V Vop—-1.810 | Vbp—1.620
Output Voltage-"L VoL 5p Temp.. 4010 0°C/ Typ. 1.606V Voo 1.830 | Voo—1.555]  V
S Op. Temp.: 0 to +85°C/ Typ. 2.350V Vbobp-1.025 | Vbp-0.880
Output Voltage-"H VoH =55 Temp.. 4010 0°C/ Typ. 2.295V Voo—1.085|Voo—0.900]  V
Output Load L ECL | LV-PECL 50 ohm
Input Voltage Range VIN 0 Vob \
Input Voltage-"L" ViL — 30% Vobp V
Input Voltage-"H" ViH 70% Vob — \Y
Disable Time — — 200 nS
Enable Time — — 200 nS
Start-up Time ST @Minimum Operation Voltage to be 0 sec. — 10 mS
Phase jitter — 12KHz to 20MHz @155.52MHz — 1 pS
—-60(@10Hz offset)
—90(@100Hz offset)
. —120(@1KHz offset)
P@qassses'mf_; — ~140(@10KHz offset) dBc/Hz
. -147(@100KHz offset)
—147(@1Hz offset)
—147(@10Hz offset)

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

Dimensions

(Unit : mm)

Recommended Land Pattern (nit: mm)

7.0

4

1 0.6
7TT7 7+H¢7
Jm_m_m—\ Pad Connections
‘ @ ® ® D[Ve
o . © Enable/Disable
+ © + - M Case GND
‘ | ® @ ® @[ Output
= ! | Complementary Output
A ‘ - (©] Voo
9 ‘ 2.54 ‘ 2.54 ‘ Enable/Disable Function
4 | | . ) S
O’M j ) ) gf)‘;ﬁ Pad4/PadS(Outou) Note: By-pass capacitor of 0.01uF is built-in
Plating: Ni+Au "H" Level Active between Vop and GND for KV7050W
Tolerance: £0.2 T Level High Z series
v
A\//X(¢
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Voltage Controlled SAW Oscillators
Surface Mount Type KV7050S-P3 Series (VS-FSO-1D Series)

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

) KYOCERG

Features

* Low Jitter

« Differential LV-PECL outputs

« Wide pull range APR+100x10-8

» Operation at high frequency
fundamental mode

How to Order

@ @ e O

MType (7.0x5.0mm SMD)
@Output Frequency
(3Output Type (PECL)

Table 1 @Supply Voltage (3.3V)
APR Tgnggreargaﬂe Note (®Frequency Tolerance .(See Table 1)
Code | x107® | Range (°C) (©®Symmetry/Enable Function (45/55%, Stand-by)
Customer Special Model Suffix
1 100 ] 4010485 fpt)zr;i?‘iacradtions ®(STD Specif?cation is "00")
Packaging (Tape & Reel 1000pcs./reel)
Specifications
Item Symbol Conditions Min. Max. Units

Output Frequency Range Fo 600 700 MHz

Initial tolerance, Operating temperature
Absolute Pull Range APR range, Rated power supplly voltage Op. Temp.:—40 to +85°C -100 +100 x106

change, Load change, Aging (1year

@25°C), Shock and vibration
Control Voltage Range Vcon 0 3.3 V
Control Voltage Input Impedance — 100 Typ. KQ
Transfer Slope — Positive
Storage Temperature Range T stg -55 +125 °C
Operating Temperature Range T _use Standard Specifications -45 +85 °C
Max. Supply Voltage — -0.5 +5 V
Supply Voltage Vce 3.14 3.46 V
Current Consumption
(Standard Loaded) lec T 8 mA
Symmetry SYM 45 55 %
Rise/ Fall Time
(20% Vec to 80% Ve Standard Loaded) | || — 400 pS
Output Voltage-"L" VoL — 1.68 V
Output Voltage-"H" Von 2.275 — \
Output Load (PECL) L_ECL | PECL 50Q @Terminated Vcc-2V 49.5 50.5 ohm
Input Voltage Range VN 0 Vce \Y
Input Voltage-"L" Vi — 30% Vee V
Input Voltage-"H" ViH 70% Vcc — V
Disable Time — — 200 nS
Enable Time — — 2 mS
Start-up Time ST @ Minimum Operation Voltage to be 0 sec. — 10 mS
Phase Jitter — Off set Frequency: 50kHz to 80MHz 1 pS

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

Dimensions

(Unit : mm)

Recommended Land Pattern unit: mm)

7.00+0.2

5.00£0.2

2.00max.

#3 #2 #
‘ 254 ‘ 254 ‘

Pad Connections
)|Enable/Disable
»)[NC

(®|[Case GND

)| Output

®INC

®[Vee

=

Enable/Disable Function

Plating: Ni+Au

Pad1 Pad4 (Output)
OPEN Active

"H" Level Active

“L" Level [High Z(No-Oscillation

284 |, 2

e

ol

L] !

Note: A capacitor of value 0.01uF between Vop
and GND is recommended.
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Temperature Compensated Crystal Oscillators (TCXO)

) KYOCERD

Surface Mount Type TCXO (LSI Type) KT2520Y Series

2.5x2.0mm

Features
* Ultra-miniature SMD type
(2.5%2.0x0.9mm)
» AFC function available
* Frequency stability
: +2.0x107%/-30 to +85°C
* 2.3 to 3.5V drive available
* Reflow compatible

How to Order
KT2520Y 26000 D CW 28 T AA

® @ 006060 6

(DSeries
(@Output Frequency
(Frequency Tolerance

©®Supply Voltage
[28] 2.8v [30] 3.0V |

@Voltage Control Range

B +1.0x1078
Applications c 1.5x10 TCXO T
+ 3G (CDMA, W-CDMA), D 320106 VCTCXO | Customer Spec
GPRS, GSM @Lower Operating Temp. ~ ®Option Code
c -30°C
E -20°C
G -10°C
(®Upper Operating Temp.
w +85°C
Vv +80°C
U +75°C
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Fo 12.6 40 MHz
vs Temperature -2 +2
Frequency Tolerance F_tol vs Load -0.2 +0.2 x1076
vs Voltage -0.3 +0.3
Frequency Aging F_aging Per Year -1 +1 x1076
Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T _use -30 +85 °C
Voltage Control Range AfIV Positive +8 +15 x1076
Supply Voltage Vce 23 3.5 \Y
Output Level Vpp 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Iop — 2 mA
Symmetry SYM @50% Voo 40 60 %
Harmonics — — -5 dBc
Dimensions wnit:mm) TSt Circuit Recommended Land Pattern unit: mm)

2.50+0.15

o
P
4
<
o
<
0.15

&
o
N
(%))
w
(3]
2,00

0.9max.

Dﬂ

#1 #2 #3

Pin Configuration

Test circuit 1
(Amplitude)

0.01pF

Test circuit 2
(Harmonics & Frequency)

O

POWER

SUPPLY @)

Vee

0.01uF

VC-TCXO

Vcon

GND

ouT

#1pin
#6 #5 #4 #3pin
035| |0.65 065 |0.35 [Hpin

Vce

#6pin
\@ #2/5pin

N.C

L

O(s1r>illoscope Y,

CL=10pF

CL include Probe Capacitance

<
# #2 |3 #3
0.55 0.7 0.55
& Counter 0.50 1.80 0.50

Spectrum Analyzer

CL=10pF

CL include Probe Capacitance

#6 #5 #4

L
J:

[

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

) KYOCERG

Surface Mount Type TCXO (LSI Type) KT3225 Series for GPS

3.2x2.5mm

Features
* Ultra-miniature SMD type
(3.2x2.5x1.0mm)
» AFC function available
* Frequency stability
: +0.5x107%/-30 to +85°C
* 2.3 to 3.5V drive available
* Reflow compatible

How to Order

KT3225F 16367 A C V 28 T AA
@®

(DSeries
(@Output Frequency
(Frequency Tolerance

©®Supply Voltage
[28] 2.8v [30] 3.0V |

— @Voltage Control Range
[A ] +05x10° | 9 9
Applications @Lower Operating Temp. [_Tcxo | T |
+GPS C —30°C ®0Option Code
E -20°C
Ph Free RoHS Compliant G -10°C
(®Upper Operating Temp.
w +85°C
\' +80°C
U +75°C
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Fo 12.6 40 MHz
vs Temperature -0.5 +0.5
Frequency Tolerance F_tol vs Load -0.2 +0.2 x1076
vs Voltage -0.3 +0.3
Frequency Aging F_aging Per Year -1 +1 x1076
Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T _use -30 +85 °C
Supply Voltage Vce 2.3 3.5 \Y
Output Level Vpp 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Iop — 2 mA
Symmetry SYM @50% Vop 40 60 %
Harmonics — — -5 dBc
Dimensions wnit:mm) TSt Circuit Recommended Land Pattern unit: mm)
32102 05 Test circuit 1
L - (Amplitude)
===
7 I N
8 i 0.01F OO0 #4pin #3pin
g Marking-Area POWER ® ( 2) P ‘ P
2 % " 1 4 SUPPLY G’) g i
A 1 2 vee CL=10pF ° ‘
: #1 pin mark T g - ‘ _
Efi CL include Probe Capacitance 5 !
= Test circuit 2 °
Term\na\:W+N?) Bum)*+AU(0.3 to 0.6um) (Harmonics & Frequency) #1pin #2pin
=5 B’* I : ectrum Analyzer 078 (2.24) 0.78
g O‘f #1pin #2pin 1 0.01pF sp éCouﬁterly
- # - & POWER
st | J SUPPLY GD VC-TCXO
P #4pin #3pin Vee @ @ CL=10pF ’
] Pin Configuration 10k T +10% Note: A capacllqr of value 0.01pF between Vob
| z;g:g \é(’:\‘og +10% | . . and GND is recommended.
0.40 224 0.40 zig:; SE:TPUT CL include Probe Capacitance
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Temperature Compensated Crystal Oscillators (TCXO)
Surface Mount Type TCXO (LSI Type) KT3225 Series

3.2x2.5mm

) KYOCERD

Features
* Ultra-miniature SMD type
(3.2x2.5x1.0mm)
» Reflow compatible
» AFC function available
2.3 to 3.5V drive available
» Frequency stability
: +2.0x107%/-30 to +85°C

How to Order
KT3225P 26000 D CW 28 T AA

Q)

(DSeries
(@O0utput Frequency
(Frequency Tolerance

©®Supply Voltage

[28] 2.8v [30] 3.0v |

@Voltage Control Range

. . B +1.0x10°8
Applications c 15105 TCXO T
+ 3G (CDHA, W-CDHA) D 320106 VCTCXO | Customer Spec
GPRS, GSH @Lower Operating Temp. ~ ®Option Code
Ph Free RoH$ Compliant c -30°C
E -20°C
G -10°C
(®Upper Operating Temp.
W +85°C
\' +80°C
U +75°C
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Fo 12.6 40 MHz
vs Temperature -2 +2
Frequency Tolerance F_tol vs Load -0.2 +0.2 x1076
vs Voltage -0.3 +0.3
Frequency Aging F_aging Per Year -1 +1 x1076
Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T _use -30 +85 °C
Voltage Control Range AfIV Positive +8 +15 x1076
Supply Voltage Vce 2.3 3.5 \Y
Output Level Vpp 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Iop — 2 mA
Symmetry SYM @50% Voo 40 60 %
Harmonics — — -5 dBc
Dimensions wnit:mm) T8t Circuit Recommended Land Pattern unit: mm)
Test circuit 1
3.2:02 05 (Amplitude)
—J—_,—L—_
i 1) 001uF  Opeoobe #4pin #3pin
o Marking Area POWER @ ‘
a - i - —H SUPPLY GD N |
« E 4 ; Ve CL=10pF © ‘
A 1 1) +10% =
) : #1 pin mark L e } ‘ )
PR CL include Probe Capacitance 5 !
£ Test circuit 2 °
-1 (Harmonics & Frequency) #1pin #2pin
Terminal:W+Ni(2 to 6um)+Au(0.3 to 0.6um) r@ S 078 @24) 078
s gii o . i 0.01pF Sp St‘Couﬁlerly
ucv_ d, #1pin #2pin POWER
= 1 - # - j SUPPLY GD VC-TCXO
5 . ) Vee ® © CL=10pF
=3 #4pin #3pin Pin Configuration +10% Note: A capacitor of value 0.01uF between Voo
#1pin Vcon 10k? and GND is recommended.
#2pin_| GND ] ELLULN S .
— #3pin | OUTPUT CL include Probe Capacitance
0.40 2.24 0.40 #4pin Vce
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Temperature Compensated Crystal Oscillators (TCXO)
Surface Mount Type TCXO (LSI Type) KT5032 Series

5.0x3.2mm

) KYOCERG

Features

* Ultra-miniature SMD type
(5.0x3.2x1.5mm)

» Reflow compatible

» AFC function available

How to Order
KT5032N 26000 D CW 28 T AA

. I2:.3 to 5.5V dtri\s:l.?vailable DSeries ®Supply Voltage
* Fréquency stapility (@O0utput Frequency 28] 2.8v [30] 3.0v
£ $2.0x107%/-30 to +85°C (Frequency Tolerance [28] [30] |
B 10105 @Voltage Control Range
Applications c 15105 TCXO T
- PDC, GSM, CDMA D 320106 VCTCXO | Customer Spec
@Lower Operating Temp. ~ ®Option Code
Ph Free RoHS Compiant c -30°C
E -20°C
G -10°C
(®Upper Operating Temp.
W +85°C
\' +80°C
U +75°C
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Fo 12.6 40 MHz
vs Temperature -2 +2
Frequency Tolerance F_tol vs Load -0.2 +0.2 x1076
vs Voltage -0.3 +0.3
Frequency Aging F_aging Per Year -1 +1 x1076
Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T _use -30 +85 °C
Voltage Control Range AfIV Positive +8 +15 x1076
Supply Voltage Vce 2.3 5.5 \Y
Output Level Vpp 10k ohm // 10pF 0.8 — Vp-p
Current Consumption Iop — 2 mA
Symmetry SYM @50% Voo 40 60 %
Harmonics — — -5 dBc
Dimensions wnit:mm Dimensions wnit:mmy Recommended Land Pattern  unit: mm)
KT5032N KT5032P
5.0+0.2
S "—*
19.8 f
;,_‘ Marking Area o 115
® KSs001 ) H- - - g ‘
- {g i ” 8 ‘ L
5.0:0.15 3 : P \ \
:3 | é #1 ;‘)in mark i
< ‘ . - ‘ - 2
‘ 3.81 ! | | |
0.925 | ,.0925 S 295‘&15 [:‘I k l:]
o ‘_‘th - i 4.05
ol | wmo #
#1 #2 ° 1 4‘7 [ GI
qO—r w el s
Pin Configuration T Pin Configuration Note: A capacitor of value 0.01pF between Vob
2.95 #1pin | Vcon S #1pin | Vcon and GND is recommended.
#2pin_| GND & |, [0:95:01 #2pin_ | GND
#3pin ouT < #3pin ouT
#4pin Vce #4pin Vce
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High Precision Crystal Oscillators
Digital TCXO (VC-)DTCXO-12A

) KYOCERD

Features

« Digital processing temperature
compensated crystal oscillator

* Excellent frequency temperature

characteristics and frequency aging

* CMOS output

How to Order

DO 20.000000000 M 00001
® @ ® ®
(MFunction

DO—DTCXO, DV—VC-DTCXO

Applications

» Reference Oscillator
* PLL Oscillator

(@Output Frequency
(3Frequency Unit
M—>MHz, K—>kHz

@iIndividual Specification

Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 1 32 MHz
vs Temperature DTCXO-12A/VC-DTCXO-12A : VC=0Open -0.1 +0.1
Frequency Tolerance F tol x10°6
- vs Voltage -0.05 +0.05
Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T _use -35 +85 °C
Supply Voltage Vce 4.75 5.25 \Y
Current Consumption lec — 30 mA
Frequency Tuning Range Af tuning | Internal Trimmer -0.7 0.7 x1078
Frequency Aging AF aging | Per Year (at +25°C) -0.5 0.5 x1078
Frequency Deviation AfIV VC-DTCXO-12A Only -2 2 x1078
Control Voltage VC VC-DTCXO-12A Only 0.5 4.5 \Y
Symmetry SYM @50% Vcc 1to 15MHz 45 55 %
@50% Vcc 15 to 32MHz 30 70

Output Voltage-"L" VoL — 0.5 \Y
Output Voltage-"H" Vo 4.5 — \Y
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)

] _\:
~~ $4(tuning hole)
KSS
DTCXO-12A
°
N [
[30+1 Example of Marking

4 M\ ( )x
©
=
2

I

I
[t}

Pin  Connection
1: +DCsV
2:VC VC-DTCXO
NC DTCXO
3: GND
4: Output
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High Precision Crystal Oscillators
Digital TCXO (VC-)DTCXO-13A

) KYOCERG

Features

« Digital processing temperature
compensated crystal oscillator

* Output 50Q

» Wide frequency range

How to Order

DO 20.000000000 M 00001
® @ ® ®

(DFunction

. Applications DO—DTCXO, DV—>VC-DTCXO
@Output Frequency
* Reference Oscillator (3Frequency Unit
* PLL Oscillator M—>MHz, K—kHz
-, @Individual Specification

Specifications

Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 30 320 MHz

vs Temperature DTCXO-13A/VC-DTCXO-13A: VC=0Open -0.1 +0.1
Frequency Tolerance F_tol x1078
- vs Voltage -0.05 +0.05

Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T_use -20 +70 °C
Supply Voltage Vce 4.75 5.25 \Y
Current Consumption lec — 40 mA
Frequency Tuning Range Af tuning | Internal Trimmer -0.7 0.7 x1076
Frequency Aging AF aging | Per Year (at +25°C) -0.5 0.5 x1078
Frequency Deviation ATV VC-DTCXO-13A Only -2 2 x1076
Control Voltage VC VC-DTCXO-13A Only 0.5 4.5 \%
Output Level Vpp 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)

#2

TN
$4(tuning hole)
Kss
DTCXO-13A
L)
N —
04041 Example of Marking
£
=)
I | -
[130.48+0.5 5-¢0.5 M
e re}
#4 * + #5 Pin Connection
1:+DC5V
2 : Output
+ 3:GND
4 : GND
5:VC (VC-DTCXO)
4 +< NC (DTCXO)
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High Precision Crystal Oscillators
Surface Mount Type Digital TCXO (VC-)DTCXO-15A

) KYOCERD

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 (+0.5x10~®max./-30 to 80:)

Applications

» Reference Oscillator
* PLL Oscillator

How to Order

DO 20.000000000 M 00001
@® @ ® ®

(DFunction
DO—>DTCXO, DV—>VC-DTCXO
(@Output Frequency
(3Frequency Unit
M—>MHz, K—>kHz
@Individual Specification

Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 10 40 MHz
vs Temperature VC=Open -0.5 +0.5
Frequency Tolerance F_tol x1078
- vs Voltage -0.05 +0.05
Storage Temperature Range T stg -40 +85 °C
Operating Temperature Range T _use -30 +80 °C
Supply Voltage Vce 3.14 3.46 \Y
Current Consumption lec — 15 mA
Frequency Aging AF aging | Per Year (at +25°C) -0.7 0.7 x1078
Frequency Deviation ATV -10 10 x1076
Control Voltage VC 0.5 2.5 \Y
Symmetry SYM 50% Vce 30 70 %
Output Voltage-"L" VoL 0.3 \%
Output Voltage-"H" Vo 3 — \%
Load CL 15 15 pF
Note: All electrical characteristics are defined at the maximum load and operating temperature range.
Dimensions wit:mmy  Recommended Land Pattern (Unit: mm)
VC-DTCXO-15A
0.8
— T ® }
\
I D BT A"
I |
L L U'I Pin Connection []
1:VC 9: Vee
+ 2:NC 8:NC
SNG - TiNe # ( #4\
r mr mr 4: GND 5: OUTPUT
M 5.08‘ \ﬁ
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High Precision Crystal Oscillators
Oven Controlled Crystal Oscillators OCVCXO-120A

) KYOCERG

Features

» Compact OCVCXO (36.1x27.2x20.2mm)
« High stability
* Solder sealing type

Applications

« Standard Oscillator

Standard Frequencies

How to Order

OV 10.000000000 M 00001

® @ ® @
(DFunction

OV—->0CVCX0, O0—~>0CXO

@Output Frequency
(®Frequency Unit

i M—>MHz
a * 10MHz @)Individual Specification
!
Specifications
Item Symbol Conditions Min. Max. Units
Output Frequency Range Fo 10 10 MHz
vs Temperature -0.03 +0.03
Frequency Tolerance F tol %1076
- vs Voltage —-0.002 +0.002
Storage Temperature Range T _stg -20 +80 °C
Operating Temperature Range T _use -10 +60 °C
Supply Voltage Vce 11.4 12.6 \Y
Current Consumption lec — 450 mA
Frequency Aging AF aging | Per Year -0.05 0.05 x1078
Frequency Deviation ATV -0.5 0.5 x1076
Control Voltage VC 0 6 \Y
Output Level Vpp 50 ohm 3 — dBm
Sub Harmonics — —20 dB
Dimensions (Unit - mm)
T _
1 + 11
NP IS
|
36.1max.
Il
i N

25.4+0.25

0.7max.

5-00.8+0.1

17.8+0.25

Pin  Connection
1:VC
2: Ref. Voltage (+6.2V)
3:+DC
4: OUTPUT
5: GND
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High Precision Oscillators

Rb Oscillators with Built-in GPS Function MCXO0-094B

) KYOCERD

Features

» Frequency control function by GPS

« Highly stable and accurate reference
frequency by Rb atom oscillator

« Superior long term stability

* 10MHz-8 output standard

(built-in back-up battery)

Applications

for Laboratory and Factory
* Base Station for Stratum1

* DC/AC power supply automatic changeover

» Digital TV Broadcasting Station and Transmitter
* Accurate Frequency Reference Oscillator

How to Order

MO 10.000000000 M 00001
@® @ ® ®

(DFunction
MO—>MCXO
(@Output Frequency
(3Frequency Unit
M—>MHz
@Individual Specification

Specifications

Item Symbol Conditions Min. Max. Units
Output Frequency Range Four 8 Output 10 10 MHz
Frequency Stability Fsay GPS Locked / The Temperature Slope is Less than 10 C/hour -3 3 x10™"
Operable Temperature Range T stg -20 +60 °C
Operating Temperature Range Torr -10 +45 °C
Supply Voltage (AC) Vee 9 10 \

180 220

Supply Voltage ADC 22.8 252 \Y
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 +2x107'%/24h Average) -5 5 %1010
Output Level Vout 50 ohm 0 3 dBm

Dimensions

(Unit : mm)
8 425
L E[ Eliemenmmnllligg o | -
2 fi =il g s s Fj i
2. 40 Qrennaoon Y
o T v
L ;
| 460 \
480
\i
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Handling Notes for Crystal Oscillators {ﬂ KYOCERd

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 to 340°C

Time 3+1/-0sec. max.

Reflow conditions (Example)

-i i~ Peak:260{°C
20— z N

10sec. max.

180 4°C
180—

100

Temperature (°C)

i 200°C min.
i 40sec. max.

i 120sec. max. i

Time (sec.)

Crystal Oscillators/TCXOs

Recommended reflow Conditions vary depending upon products.
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.

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 +40°C, humidity 40 to 60% RH, and avoid direct sunlight. Then use within 6 months.

13- AV X¢



Handling Notes for Crystal Oscillators

) KYOCERD

6.

In order to use crystal oscillators

(1) The minlature crystal oscillator for the clock utillzes a CMOS IC and incorporates a protective circuit against static electric-
ity. However, exerclse care in the same manner as for a normal CMOS IC.
(2) Internal capacitor is not provided in the power supply section (+DC—-GND). *
To serve as overimpressed voltage and overcurrent protective device, place a bypass capacitor (0.01uF) as near as pos-
sible to the (+DC—GND) terminal. However, the capacitance value is meant as a guideline. Depending on the capacitor
type, frequency characteristics vary. Accordingly, use a capacitor that matches the frequency characteristics.
* KC7050H (K50H) / KC7050S (FSO) series has Bypass Capacitior between Vob and GND.
(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) KC7050H (K50H) / KC7050S (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.

Clock Timing Chart

[CMOS Output]

e
Vop= == =mmmmmmmmmmmmmm oo T i ------- ;I -- - -
f \ 90% Voo

Vor /
......... =|- === 50% Voo

/7 ou \"--==---_10% Vop

To=1/Four

Duty=T/Tox100(%)

[LV-PECL (3.3V) Output]

2.420V

2275V

fot—ne]
Output —\

,,,,,,, Crossing Point

1.680V

s —]\ /

1.490V

[LV-PECL (2.5V) Output]

o]
1.760V

Output
\ 1.475V

,,,,,,,,,,,,,,,,,,,,, -|- == - -~ -~ Crossing Point

\ / 1.095V
Output J

0.690V

[LVDS Output]

Output X X VoH
Output VoL

Tf
e

80% Vopp

- - —- 50% Vopp Vopp

Output J

20% Vopp
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I Handling Notes for Crystal Oscillators o KYOCERA

Test Circuits

CMOS Output Test Circuits ot Point LV-PECL (3.3V/XO) Output Test Circuits
Pad3
@) @)
Oscillator
O O Pad2 500hm
CL Oscillator
® @
= E/D Control 0.014F l
hd - 7%_ E/D Control
Note) Maximum load (Includes capacitances of fixture and probe) - -
LV-PECL (2.5V/XO) Output Test Circuits LV-PECL (3.3V/VCXO) Output Test Circuits
Z0=500hm Z0=500hm
© @ 500hm 500hm @ 500hm 500hm
Oscillator Oscillator
@ @ ® @ ®
E/D Control
®
@ E/D Control
Ve Control
LVDS (3.3V/XO) Output Test Circuits LVDS (2.5V/XO) Output Test Circuits
RLZ Voo,dVoo RZ \/I;D,dVou
® @ 1:—0 Duty,Vopp, Tr/Tf B iz—o Duty,Vopp, Tr/Tf
RLZ RLS
Oscillator E O Oscillator E O
+3.3V +2.5V
@ o VOH‘ @ ©® VOH‘
Vos,dVos Vos,dVos
Vou VoL
E/D Control E/D Control
S -
a i
CMOS (VCXO 4pad) Output Test Circuits Tost Point CMOS (VCXO 6pad) Output Test Circuits Tost Point
Pad3 — —
(@) (@) ® ® @
Oscillator Oscillator
®) o Pad2 @ @ ®
+ CL CL
Power
Supply
(Ve)
B l T E/D Control T
Note) Maximum load (Includes capacitances of fixture and probe) Note) Maximum load (Includes capacitances of fixture and probe)
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Tape & Reel Specifications

) KYOCERD

ITape & Reel Specifications

B Crystal Oscillators

KC2520A | KC3225A Feed diregtion| e
/010 #|0-4|& o0 GO~
A| 20:005 | 20:005 . == L
B| 4.0:0.1 4.0+0.1 R )Q';( ]E] D b L I -
C | ¢15+0.1:0 | ¢1.5+0.1/-0
D| 4001 4.040.1
L [E| 351005 [ 351005
A|F| 17501 1.75:0.1
Ele| so2 8.0:0.2
H| ¢1.1201 | ¢15+0.1/0
J| 27:01 3.5:0.05 )
L| 22:t01 2.8+0.05
N | 1.0:0.1 1.120.05
0| 02:005 | 0.25:005
P | ¢180+0/3 | ¢180+0/-3
Q $60+1/-0 $60+1/-0 3
RIR| ¢13:02 $13£0.2 !
E|s| ¢21:08 $210.8 |
LTu| 20%05 2.0:0.5
W | 90+03-0 | 90:03 | Reelbmensons
aty 2000 2000
KC7050A
ROSO32A | UD32D | KET0%05 E%gggi KC705011 KT3225 KC5032H | KT2520Y | KT5032
KC5032P | Kvs032a | Kv7osos | UTSOR | REFIRD
KC7050W
A| 154010 | 2.0:0.1 2.0:0.1 2.0+0.1 2.0:0.1 2.0£0.05 2.0:0.1 2.0+0.05 2.0:0.1
B| 4001 4.040.1 4.0:0.1 4.040.1 4.040.1 4.040.1 4.040.1 4.040.1 4.040.1
C | ¢15+0.1:0 | 9155501 | 9156101 | 9155601 | 915601 | 91540100 | $1.5+0.0/0 | $1.540.1/0 | ¢15+0.1/-0
D| 8o0:01 8.040.1 8.040.1 8.00.1 8.0£0.1 4.040.1 8.040.1 4.040.1 8.040.1
L L E| 55005 5.5£0.1 7.5:0.1 7.540.1 7.540.1 3.540.05 5.540.1 3.540.05 5.540.1
A|F| 175501 1.7540.1 1.7540.1 1.7540.1 1.7540.1 1.7540.1 1.7540.1 1.7540.1 1.75£0.1
Ele| 120003 | 120:03 16.0+0.3 16.0:0.3 | 16.0:0.2 8.0+0.3 12.0£0.3 8.0+0.2 12.0£0.3
H| 91540100 | ¢155:0.1 $1.55 $1.55 $1.55:0.1 | ¢1.5+40.1/0 | ¢15+0.1-0 | ¢1.1401 | ¢1.5+0.1/-0
J| 55:01 5.410.1 8.18 8.18 7.4:0.1 3.5£0.1 5.5:0.1 2.740.1 5.540.1
L| 37:01 3.60.1 5.56 5.56 5.40.1 2.840.1 3.7:0.1 2.240.1 3.740.1
N| 14201 1.740.1 2.1640.1 2.160.1 2.040.1 1.120.1 1.60.1 1.040.1 1620.1
0| 031005 | 03:005 0.3:0.05 031005 | 03:0.05 | 025:005 | 03t0.05 | 024005 | 0.3:0.05
P| 0180+01-3 | ¢254+2  |¢330:29254+2| 25452 | ¢180+0/-3 $180+2 93301 | 9180+0/-1.5 |  $330+1
Q| ¢60+1/-0 $100+1 $100+1 $100+1 $60+1/-0 960+11-0 | $100+1/60 | ¢60+1/-0 $100+1
S [R| ¢13:02 $13£0.5 $13:0.3 $13:0.3 $13:0.2 $1340.2 $13:0.2 $1340.2 $13:0.2
E|s| ¢21:08 $210.8 $210.8 $2120.8 $2120.8 $2120.8 $2120.8 $2120.8 $2120.8
o] 2005 20405 20405 20405 2.040.5 20405 20405 20405 20405
W | 130:03 | 134+210 16.4 17.5:05/16.4 | 17202 9.040.1 13,541 9.0+0.3/-0 13,541
aty 1000 1000 3000/1000 1000 1000 2000 4000/2000 2000 4000/2000
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Synthetic Quartz Crystals o, KYOCERA

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 ——— |

IT

(]

= %%% =
E E>

Growth Zone <

Lasca

Dissolution Zone <

~+——— Furnace

0000000000000 00000000000000000000000O0OOO0O0
0000000000000000000000POO0O00O00OO0COO0QJGOOOO0D0

©00000O0O0O0O OO

Autoclave
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Synthetic Quartz Crystals

) KYOCERG

Lumbered P-bar

Dimensions (mm)

Type Orientation (¢) T 9 o Weight (g)
LP0918MS 0° 9.0 18.0 200 85
LP1020MS 0° 10.0 20.0 200 105

Lumbered Z-bar
Dimensions (mm)

Type Orientation (¢) S e e Weight (g)
LZ3118MS 0° 31.0 18.0 210 303
LZ3119MS 0° 31.0 19.0 210 319
LZ3120MS 0° 31.0 20.0 210 336
LZ3122MS 0° 31.0 22.0 210 369
LZ6518MS 0° 65.0 18.0 210 602
LZ6519MS 0° 65.0 19.0 210 636
LZ6520MS 0° 65.0 20.0 210 670
LZ6522MS 0° 65.0 22.0 210 738
LZ6532MS 0° 65.0 32.0 200 950
LZ6534MS 0° 65.0 34.0 200 1079
LZ6538MS 0° 65.0 38.0 200 1160
LZ6540MS 0° 65.0 40.0 200 1220

Dimensions wnt:mm)  Dimensions (Unit : mm)
Lumbered P-bar Lumbered Z-bar
| E ZY i
. . | —
____________________________ a— AN o Z
Seed Crystal T
Seed Crystal i Zﬁ " —
i o 1 ! ‘ L., .

*Please inquire about dimension other than the above.

3.5mm MAX.

3.5mm MAX.
-,
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Synthetic Quartz Crystals

) KYOCERD

Specifications

« 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 (/cm3)

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
1l 9 5 4 3
I 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!



Crystal Blanks

) KYOCERG

Features
» Manufactures blanks for fine and miniature crytal units.

Applications

* Blanks for crystal units.

Wafers for blanks (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+60"
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
+35°15' Standard cutting angle accuracy (6)
-49° 6=15"
+38° 6=30"
-52° 6 =60"
+66°
\ y
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Optical Devices
Crystal Optical Low Pass Filters

) KYOCERD

Features

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

cut coating.

« 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.

Applications

* Digital video camera.
* Security camera.

« Digital still camera.

Dimensions (Unit: mm) Specifications
Item Specification
Outline dimensions 5~30mm¢
- Separation direction On discussion
E Optic axis tolerance 60" MAX.
Flatness Within 5 Newton rings
Defect limit 30pum MAX.
@\l\ A£0.1 | Composition 1~Tpieces
o> - Transmittance On discussion
[T} N ) o
(?.’j: é Please consult us if you require about specification other than above.

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 filter gl
irared cu |grgass 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
90 Lopptmay 90
80 (" \ 80
70 g \\
w0 g 6
< 50 E 50
-‘é \
g 40 é 40 \
g 30 = 3 \
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
100 100 =T
920 90
80 80
_ o \
> 8
T 60 T 60
o o
§ 50 § 50
E 4 ’ E
z | 2
g 30 / g 30
20 \ / 20
10 10
\ oL \

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

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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Optical Devices
IR-cut Filters

) KYOCERG

Features
» Made of high quality glass for optical device.

Applications

» Camera module for mobile phones.

Specifications

Item

Specifications

Outline dimensions

3~10mm

Flatness

Within 3 Newton rings

Defect limit

30pum MAX.

Transmittance

On discussion

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

Dimensions
Dimensions
A 3~10mm
- B 3~10mm
o
H c 0.3~0.5mm
— * Material : Optical glass or Quartz Crystal
A10.1
Q)
\ 77777777777 ©
<] @ Infrared cut coating
®E Iﬁ @ Optical glass or Quartz Crystal
) T B @ AR coating

Spectral Transmittance Characteristics (Example)

100
90 1

80

70

<t

60

50

40

30

» | l

o \ >

0400 500 600 700 800 900 1000 1100 1200
Wavelength(nm)

Transmittance(%)

AR+IR-cut coating

« Available for requirement of various spectrum by infrared cut coating.
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Optical Devices

Crystal Phase Plates

) KYOCERD

Features

Applications
» CD-RW, DVD-RW.

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

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) 3x3~6x0.1
Thickness(mm) 0.4+0.1 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

*1 Please consult us about influence of optical rotating power.

Dimensions

Optic axis-2

AR coating <

_,_
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

Optic axis-1
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Optical Devices

0} KYOCERA

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°+5°(at center wavelength)

Crystal plate azimuth

Y-cut or X-cut

Wave length 420nm~680nm
Optic axis tolerance +1°
Outline dimensions(mm) $20 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

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

Dimensions

Optic axis-2

[

| |

|

} } Optic axis-1

| |

| |

| |

| |

| |

| |

| (-

| \ i
AR coating 4 4 4
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Optical Devices {g KYHOCERd
Quartz Crystal Plates for LCD Projectors

Features
« Excellent thermal radiation characteristics.

Applications
« 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
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Surface Acoustic Wave Filters
SF Series

) KYOCERD

Features

How to Order

* Small and low profile SF 14 - 0906 M 4 UU 01
* Low insertion loss @ @ @ @ @ @ @
* High selectivity
» Withstanding high voltage .
9 hig 9 (DSeries
(@Package Size
(®Frequency
Applications @Application
Terminals
*PCS ® .
®Input/Output Condition
*GPS it
@Custom Specification
Ph Free RoH$ Compliant
Specifications
Pass Band Pass .
Parts No. Application hezsEang Insertion Pass. B.and Band Absolute Rejection iliz HERp inensions Tesll Land Land
Frequency lloss Variation | yswr Temperature | Temperature Circuit | paen | paten
10MHz | 720MHz | 832MHz 1774MHz| 266 1MHz
887MHz 22 - - - 942MHz - -
SF14-0906M4UU01 | JCDMA Tx 925MHz 3.2dB max. | 1.7dB max. max. | 596MHz | 761MHz | 870MHz 1850MHz| 2775MHz Fig. A |Fig. E | Fig. | D\meqsmns
45dB min.|50dB min. 23dB min.| 38dB min.|30dB min.
2629MHz 0.3 245502 2830MH 2830MHz 2047 5MH 3447.5MHz
SF14-2642M5UU01 | DMB Rx sosgHy | 2098 max.| 1008 max. nlaf( 2455MHz ‘ 2 laaa75Mz| T 6000MHzZ Fig.B |Fig.F | Fig.J |oness
30dB min. | 35dB min.|{35dB min.|{34dB min. | 34dB min.|20dB min.
869MHzZ OMHz | 824MHz | 915MHz | 960MHz
SF16-0881M5UB01 | Cell | Differential - 3.0dB max.|1.5dB max.| 23 824MHz | 849MHz | 960MHz | 3000MHz Fig. D [Fig. G | Fig. L | dinessins
894MHz max. : . . : -30 40 .
35dB min. [30dB min. [23dB min. [40dB min. o to
SF16-1575F4UU01 | GPS | Front End 1973.92MHz 1.8dB 1.0dB 20 el Do b e e Fig. C [Fig. E | Fig. K
- t - : 1. i . . LK |0
ront En 1576.52MHz max max.| v %OMH.Z 1501MHZ 2170MHZ ig ig ig \megsmns
27dB min. |37dB min. [35dB min.
810MHz 1207MHz 1850MHz
1573.92MHz . . .
SFA6-15TSMAUUDT | GPS | Inter Stage | =~ |1.848 max.1.0dB max. 25 | ogoitiz | P g |24 10BN o Gtk Fig C| Fig. | Fig K| i
. Z -
35dB min. [45dB min.[45dB min.[25dB min.[35dB min.[30dB min.
1930MHz OMHz | 1850MHz | 2040MHz | 2200MHz | 2800MHz | 3400MHz
SF16-1960M5UB01 | PCS | Differential 1990MHz 4.1dB max.|2.0dB max. nfai 1850MHz | 1910MHz | 2200MHz | 2800MHz | 3400MHz | 6000MHz Fig. D |Fig. G | Fig. L Dregins
30dB min. [15dB min.|25dB min.|30dB min.|30dB min.|{20dB min.
Dlmens“)ns (Unit : mm) (Unit : mm)
11 X i 11 0.575 i
06 9 Fig. A 50325 4_,‘ 8 Fig. B
[ — il —— I‘;7
® ® HIE ® B OO
* * 0
< * ] x ° \
1y s 3 el L W | telE3 B2
® ® ol | s : E=RE
g
Tolerance: +0.1[mm]
4-0.3 /T\olerance: +0.1[mm] ® 0.2875 @ OUTPUT
@ | INPUT @ | GND
b= @ | GND © ® [ INPUT
3 | OUTPUT < @ | GND
@ | GND ® | GND
(Unit : mm) (Unit : mm)
14 ® 404, 0.1 Fig. C 14 g3 0dls Fig. D
i) @ ©) ® |2
O O e
(=1
* © * @ |:| @
Q x S © PR &
b % < = % s
x 10 L= x
@ 04 @ = 0.15 ® Tolerance: +0.1[mm]
@ [©) S Tolerance: 0.1[mm] ® ® [ouTPUT
@ | INPUT @ | GND
© @ | GND © ® | INPUT
d @ | oUTPUT E @ | GND
1 @ | GND ® | OUTPUT
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Surface Acoustic Wave Filters {ﬂ KYOCERd
SF Series

Test Circuit

Fig. E Fig. F
”[ Tttt T T 1| | :
| |
| |
| @ ©}
@ ® ! I |
I S R R . |
| 500 |
: 500 | : ® : l
I | ! I
| | ® !
_________ 1 | | 500 @ 1
[ ©) o | | | [ : [
l ! T i ! . ! L .
| 500 | ] | | !
| : : | @ [ouTPUT
1 1 N Jd @ |GND
| | @ |INPUT @ [INPUT
! I @ |GND @ [GND
e 1 ® |ouTPuT % [GND
@ |GND
Fig. G
[ a
| |
|
|
@ ® :
******** : : 100Q |
| ® | !
! I I |
|
| 500 | @ @ X :
|
| : 7J7 IL 7777777777 |
| | @ JoutPuT
| | @ |GND
: ! ® [INPUT
| ]' @ [GND
********* ® |ouUTPUT
(Unit : mm) (Unit : mm)
Fig. | 0.575 Fig. J
I et
| g
P i i® S
| | | b
© | ‘ ‘ ‘
b | |
i |
| i i
| <|77 4|> | @
i i
| |
o i 5-0.325 | !
S ! !
| |
| i
' [ ! @ |OUTPUT
SRR | i @ |GND
| O [iney e R ® [INPUT
@ |GND 0.2875 @ [GND
4-0.3 ® [ouTPuT ] ® [oND
@ [GND ®
(Unit : mm) (Unit : mm)
Fig. K Fig. L
4-0.4 01
L s
i |
< ! !
I 1@
3! :
3 |
i
| o
' 0.25 | o
i |
! l
i |
© ! !
3|@; 1® @ [ouTPuT
1 I 2)
— ! @ [INPUT S
””””” oa | @ [outPut \@ GND
@ |GND ® [ouTPUT
@ |ouTPUT €
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Surface Acoustic Wave Filters {ﬂ KYOCERd
SF Series

Recommended Temperature Profile IR Reflow Taping Dimensions

(Unit : mm)
H
8sec max. J ™ d)K A T
250 250deg.C max. ‘ o T
220deg.C min. \ " o — ol .
2 180+5deg.C ol {T _ o
5 L [ ‘ J U
2 150 140+10deg.C - ! ! /
g oL G w
£ 100 =
°
50 — ih ‘f
25
40+10sec. 90+10sec. 35+5sec.
Code | A B D E G H J K L T | W
Dimensionst | 1.4 | 1.7 | 8.0 | 3.5|4.0 | 4.0 | 20 |{1.50| 0.5| 0.2 | 0.8
Dimensions2 | 1.85]| 1.9 | 8.0 | 3.5 4.0 | 4.0 | 2.0 {1.50/1.10/0.25]0.95
Characteristics
<JCDMA>Parts No. : SF14-0906M4UUO01
0 0
-10 -10
_ 20 ’{- \\ ,—720
% 30 N @’30
- ’ ~ 5 40 P
2 40 \—\ 2
2 £ 50 4
< 50 A,’ mas “ e N _

vV' A

806 906 1006 0 3000

6000
Frequency[MHz]

Frequency[MHz]

Pass Band Characteristics Spurious Characteristics

<DMB>Parts No. : SF14-2642M4UU01

0 0

d \\

|
N
S

g g 2
g g 7
5 30 T -30
5 — 5 T T\ N
Z 40 Vet Z 40
< ~_ NN — < / \
-50 -50 /
-60 -60
22425 2642.5 30425 0 3000 6000

Frequency[MHz] Frequency[MHz]

Pass Band Characteristics Spurious Characteristics
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Surface Acoustic Wave Filters

SF Series

0} KYOCERG

Characteristics
<GPS Single Front End>Parts No. : SF16-1575F4UU01
0 8 0
10 /’\ 7 A
10
20 / \ 6
% \ %‘ 20
‘S 30 5 s
\ 15| | 3w -~ -
o~ %z . My - N
" \ |/ ) “ NV
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. : SF16-1575M4UU01
0 8 0
10 7 10
20 / 6
@ g 20
g 30 l 5% 5 "
§ 40 T — \ 49 é _,_,./-'-‘""'_MW"‘“\-\..,./
E N el \ 3 < 40 od
\ /'/
60 \r\ f 2 50 \/
70 1 60
1375.42 1575.42 1775.42 3000 6000
Frequency[MHz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
Characteristics
<Cellular Rx>Parts No. : SF16-0881M5UB01
0 1 0
10 \ 10 10
20 9 20
= 30 n \Vr\“" 8 T 30
2 40 ’V 7, 2 40
2 50 / 6 = g 50 =]
2 60 M A,/ " 5 > 2 60
=N VT | s L) e
o~
ALY L Y
S 2 B i i
100 N 1 100 ‘
781.5 881.5 981.5 3000 6000
Frequency[MHz] Frequency[MHz]
Pass Band Characteristics Spurious Characteristics
<PCS Rx>Parts No. : SF16-1960M5UB01
0 8 0
10 AN 7 10
20 \ 6 20
g % 4 \V/ 5 g jg |
'% 40 A\ I \\ 4 g '% 50 I Ld r\
AW . [ | A Y VOSAW S 72
e/ \ / ; < Wy
| N/ 80
70 1] 1 90 I
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 (SAW) Filters
IF SAW Filters for W-CDMA
SF3030B190M00B04MA00/ SF3838B190M00B04MA00

) KYOCERD

Features

» Wide-band IF filter

* Miniature size and light weight

+ Excellent phase characteristics
* Balance connection is available

Standard Frequency
- 190.0MHz

How to Order
SF 3030 B 190M00 B 04M AOQ0
®© @ & ® ® @

®
(DType of Product (SAW Filter)
(@Package Size (3.0x3.0mm)
(3Sealing Type (Seam Weld Type)
#®Nominal Frequency (190.00MHz)
(®Material (LiB4O7)
(®Pass Bandwidth (4MHz)
(@ Customer Special Model Suffix (STD)

Ph Free RoH$ Compliant New Part Number Old Part Number
SF3030B190M00B04MAQOQ | LSFB71-190-004M0
SF3838B190M00B04MAQOQ | LSFB70-190-004M0O
Specifications
Type SF3030B190M00B04MA00/ SF3838B190M00B04MA00
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz _ 190.000
Operating Temperature Range | °C -20 to +85°C _
Storage Temperature Range °C —40 to +85°C _
Pass Bandwidth MHz -3dB Fo+2.3MHz MIN.
Ripple dB Fo+2.3MHz 2 MAX.
Insertion Loss dB Fo 7 MAX.
Fo+5 to +7.5MHz 10 MIN.
Guaranteed Attenuation dB Fo+7.5 to +12.5MHz 25 MIN.
Fo+12.5 to +100MHz 40 MIN.
Group Delay Deviation ns Fot2MHz 100 MAX.
Dimensions wnit:mm) Recommended Land Pattern (Unit - mm)
SF3838 SF3838 420 SF3030 %» |
2.20 0.70 .
3.8£0.15 254 o #: ! " i | #s
[
‘ [
2 7&8{777‘ —m| o _o#m[ i,,m },,8
g Z [ ©
1.30 | 1.05 1 I
#1 #2 #3 #1 #? #3
254, 30
3‘,5
! [
SF3030 30 0.60 "’l Test Circuit
#_#6_#5 #5  #6| |47 © SF3838 ., ,
—* O_H ’—7‘ ﬂe 2 C}_O INPUT OUTPUT
1 9 L L o8l 1ol fl4 L 120nH | L2 | 120nH
o g4 "~ #4 # _ 4 5080 CST " O 58 “ L2 TC6 5000 " C1 | 10000pF | c4 | 3.0pF
™ i | c2 10000 pF C5 3.0 pF
[ Q4E ] c‘z \_[ 7Jr \_[ és c3 10pF | c6 1.5 pF
# #2 #3 w3 |#2| #1 SF3030
% 0.50 c 7] |6 [s c4 INPUT TPUT
§ 4» 060 u o— . ﬂ ’—A‘ {0 % 1;0nH 2 Ou120 H
== | T R L R e
T } \_1 2717 \_1 L c3 10pF | cs 1.5 pF
c2 S
v
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for W-CDMA
SF5032B380M00B03MA00/ SF5032B190M00B03MAO02

0} KYOCERG

Features

» Wide-band IF filter for W-CDMA
*» Miniature size and light weight
« Excellent phase characteristics
» Balance connection is available

Standard Frequency

How to Order
SF 5032 B 380M00 B 03M A00

© @ 6

@

® ©®

(MType of Product (SAW Filter)
(@Package Size (5.0x3.2mm)
(3®Sealing Type (Seam Weld Type)

: ?ggmnz #Nominal Frequency (380MHz)
z (Material (Li,B,0O-)
(®Pass Bandwidth (3.84MHz)
@Customer Special Model Suffix (STD)
Ph Free RoHS Compliant New Part Number Old Part Number
SF5032B380M00B03MAOO | LSFB54-380-004M0
SF5032B190M00B03MAOQ2 | LSFB54-190-004M2
Specifications
Type SF5032B190M00B03MA02 SF5032B380M00B03MA00
Item Unit Conditions Specifications Conditions Specifications
Nominal Frequency (Fo) MHz 190.000 380.000
Operating Temperature Range | °C -20 to +75°C _ -20 to +75°C e —
Storage Temperature Range °C —-40 to +80°C —-40 to +80°C
Pass Bandwidth MHz -3dB Fo+1.92MHz MIN. -3dB Fo+1.92MHz MIN.
Ripple dB +1.92MHz 1.5 MAX. +1.92MHz 2 MAX.
Insertion Loss dB Minimum Loss 9 MAX. Maximum Loss (£1.92MHz) 10 MAX.
Fot 5MHz 20 MIN. Fo+5MHz 25 MIN.
Guaranteed Attenuation dB
Fo+10MHz 40 MIN. Fot 10MHz 30 MIN.
Group Delay Deviation ns Fo+1.92MHz 140 MAX. Fo+ 1.92MHz 300 MAX.
Dimensions wnt:mm)  Recommended Land Pattern (Unit: mim)
#5
002 1.5 MAX. # 10200, 200 , 4 2
o — = -
o 380L 0S B S — - -
a ® KSS L A - :
il 1.00
#1 #2 #3 1.50 - |
5.40
Test Circuit
CONNECTION
- 12, 2hD e |#5
Dlﬂ # ) 2§§E R ke = 380L 0S ;
t X 3
[ - :(‘;ND c1 ® Kss c2 isost v
alance 1 2 #3 :
: ! [;f? Igm] ]: — p ]:
gf_| I_E SF50328190M00BO3MA02 SF5032B380M00BO3MAOQ
f 4 45 i ? INPUT OUTPUT INPUT OUTPUT
08 L1] 120nH |L2] t60nH | [L1] 3onH [L2] 430
c1| 18pF |c2| 16pF c1| 43pF |c2| 13pF
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for CDMA SF6035B183M60C01MA00

) KYOCERD

Features

» Miniature size and light weight
* Wide-Band IF filter for CDMA

« Excellent group delay distortion
« Balance connection is available

Standard Frequency

How to Order
g 6035 E 183M60 9 01M AO00
®© @ 66 ® 6 6 O
(DType of Product (SAW Filter)

(@Package Size (6.0x3.5mm)
(®Sealing Type (Seam Weld Type)

+ 183.6MHz @Nominal Frequency (183.6MHz)
(®Material (Quartz Crystal)
(®Pass Bandwidth (1.23MHz)
@Customer Special Model Suffix (STD)
Ph Free RoHS Compliant New Part Number Old Part Number
SF6035B183M60C01MAQ0 MSFB55-183-001M0
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz 183.6
Operating Temperature Range | °C -30 to +80 _
Storage Temperature Range °C —40 to +85 R —
Pass Bandwidth kHz -5dB +650* } +615 MIN.
T
Ripple dB Fo+300kHz 0.3* ! 1.0 MAX.
Insertion Loss dB Minimum Loss 8.0 } 10.5 MAX.
~900/40* | 33 MIN.
Fo+900kHz t
+900/40* [ 33 MIN.
Guaranteed Attenuation dB ‘
-1.25/39* | 33 MIN.
Fot1.25MHz \
+1.25/40* | 33 MIN.
Group Delay Deviation ns Fo+300kHz 250* ! 500 MAX.
*: Typ.
Dimensions wnit:mmy Recommended Land Pattern (Unit : mm)
# o #r #6
1.27 1.27
1.25
60402 N 1.5 MAX. 49 4T|:i| ﬂr
#8 #7 #6 i
> R
o "1 183 2S A | = o
2| #o ® KSS ] # WE ] I: #Cf
#‘1_;#2 #3
#1102 #3
Single . .
127 e Test Circuit
Output 4 .
others : Ground 8 718
Balance Fa 0_9 183 2S 5_00_,),
Q L3 L4
Input | 9,10 @ - c1 J’_O: ol ® K8 e = ~
c2 a3 2
Output | 4,5 3 ]: 1 2 3 3 g
others : Ground :l,— §
INPUT OUTPUT
L1 12nH L3 18 nH
L2 100 nH L4 120 nH
c1 36 pF c2 30 pF

-134 -

JAV/X!



Surface Acoustic Wave (SAW) Filters
IF SAW Filters for cdmaOne SF7050C110M00C01MAOQ0

3

KYOCERd

Features How to Order
» Wide-band IF filter for cdmaOne SF 7050 C 110M00 C 01M AO00
 Excellent phase characteristics — — —
« Balance connection is available @ @ @ @ @ @ @
(DType of Product (SAW Filter)
sﬁ""f\mrd Frequency @Package Size (7.0x5.0mm)
* 110.0MHz (®Sealing Type (Solder Weld Type)
@®Nominal Frequency (110MHz)
(®Material (Quartz Crystal)
©®Pass Bandwidth (1.24MHz)
@Customer Special Model Suffix (STD)
Please contact us about Pb free status. New Part Number Old Part Number
SF7050C110M00C01MAQ0 | MSFC30-110-001M0
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz _ 110.00
Operating Temperature Range | °C -30 to +80 S —
Storage Temperature Range °C —40 to +85 S —
-645* |
Pass Bandwidth kHz -5dB \ +620 MIN.
+670* |
T
Ripple dB Fo+300kHz 0.2* [ 1 MAX.
Insertion Loss dB Minimum Loss 9.4* [ 12 MAX.
-900/43* |
Fo+900kHz | 33 MIN.
+900/40* |
Guaranteed Attenuation dB \
—1.7/43* \
Fo+1.7MHz 1 33 MIN.
+1.7/38* 1
Group Delay Deviation ns Fo+300kHz 280" } 500 MAX.
*: Typ.
Dimensions wnit:mmy  Recommended Land Pattern (Unit : mm)
0.8 -
' #7 #6
1.40 MAX.
T 0 I;' ]
|» : #5
pd #10 #4
- #1 H—_|#3
#2
2.54
7.6
p— Test Circuit
1.27x2 noe
Input 9
#1 t#2 #3 Output 2 c
#10 . Q
- #4 others : Ground @» 5
3 18 Balance ’ g . g £
# 45 nput | 9,10 N S
Output 4,5 INPUT OUTPUT
0, g i \#6 o8 others : Ground L1 220 nH L2 330 nH
c1 120 pF c3 22 pF
c2 56 pF c4 51 pF
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for cdmaOne SF9148B085M38C01MAQ0

) KYOCERD

Features

* Wide-band IF filter for cdmaOne
» Miniature size and light weight

« Excellent phase characteristics

« Balance connection is available

Standard Frequency
+ 85.380MHz

How to Order

SF 9148 B 085M38 C 01M A00

®

© @ 6 @

(DType of Product (SAW Filter)
(@Package Size (9.1x4.8mm)
(3Sealing Type (Seam Weld Type)

@®Nominal Frequency (85.380MHz)

(®Material (Quartz Crystal)
(©Pass Bandwidth (1.24MHz)

® @

@Customer Special Model Suffix (STD)

New Part Number Old Part Number
SF9148B085M38C01MAQ0 | MSFB43-85-001M0
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz _ 85.38
Operating Temperature Range | °C -30 to +80 _
Storage Temperature Range °C —40 to +85 _
640" ?
Pass Bandwidth kHz -5dB 650 ‘l +620 MIN.
Ripple dB Fo+300kHz 0.4* } 1 MAX.
Insertion Loss dB Fo 9.1* } 12 MAX.
-900/48* {
Guaranteed Attenuation dB Fo+900kHz 900/42" \1 33 MIN.
Group Delay Deviation ns Fo+300kHz 270" } 500 MAX.
*: Typ.
Dimensions wnt:mmy Recommended Land Pattern (Unit : mm)

9.15+0.2

#8 #7 #6

#9

85.380 2H
#10 o KSS

4.840.2

#5

#4

I T T

2.54 2.54
[~
#1 #2 #3)

#3 #7 #6

0.8

#4

#5

1.8 MAX.

U

CONNECTION

1:GND
2:GND
3:GND

Test Circuit

4:.0UT
5:GND
6:GND
7:GND
8:GND
9IN
10:GND

SSG

50Q

L1 L2

INPUT OUTPUT
L1 39 nH L3 390 nH
L2 | 330nH L4 82 nH
c1 75 pF c3 56 pF

50Q

Volt meter

-136 -

JAV/X!




Surface Acoustic Wave (SAW) Filters
IF SAW Filters for SCDMA SF7050B204M00C600A00

0} KYOCERG

Specifications

RoHS Compliant

Features

* |F filter for SCDMA

* Miniature size and light weight
* Excellent phase characteristics
+ Balance connection is available

Standard Frequency
* 204MHz

How to Order
SF 7050 B 204M00 C 600 A00
o @ 6 ® ® @

®
(DType of Product (SAW Filter)
(@Package Size (7.0x5.0mm)
(®Sealing Type (Seam Weld Type)
#®Nominal Frequency (204.00MHz)
(®Material (Quartz Crystal)
(©Pass Bandwidth (600kHz)
(@ Customer Special Model Suffix (STD)

New Part Number Old Part Number

SF7050B204MO00C600A00 | MSFB30-204-600K0

Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz 204.000
Operating Temperature Range °C —20 to +70°C _
Storage Temperature Range °C —40 to +85°C _
Pass Bandwidth kHz -1dB Fot225
Insertion Loss dB Fo 8.8 MAX.
Guaranteed Attenuation dB Fo-1MHz 30 MIR.
Fot2MHz 40 MIN.
Group Delay Deviation ns Fot225kHz 300 MAX.
Dimensions wnt:mm)  Recommended Land Pattern (Unit : mm)
7.0£0.2 1.8 MAX. P
8 ZI 6
o| N 204 4s |
Sl @ Kss
1 2 3
CAAA 1
Single
Rl 10 Input 9
USe Output 4 iy
10 =] T . others : Ground o L4 )
Q Balance @ c1 2
all 17 s T
s Output | 4,5 INPUT OUTPUT
- others : Ground ::; ;2:: :j :i::
1.27x2 Cc1 30pF Cc2 30pF
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for AMPS
SF7050C083M16C026A00/ SF7050C085M38C026A01

) KYOCERD

Features

» Narrow-band IF filter for AMPS
» Miniature size and light weight
« Excellent group delay distortion

Standard Frequency

How to Order
SF 7050 C 083M16 C 026 A00

® @ ® @ &0 6 O

(DType of Product (SAW Filter)
(@Package Size (7.0x5.0mm)

: 23;SMEZ ®Sealing Type (Solder Weld Type)
* 85. z @®Nominal Frequency (83.16MHz)
(®Material (Quartz Crystal)
(©Pass Bandwidth (26kHz)
(D Customer Special Model Suffix (STD)
Please contact us about Pb free status. New Part Number Old Part Number
SF7050C083M16C026A00 | MSFC12-83-026K0
SF7050C085M38C026A01 | MSFC12-85-026K1
Specifications
Type SF7050C083M16C026A00 SF7050C085M38C026A01
Item Unit Conditions Specifications Conditions Specifications
Nominal Frequency (Fo) MHz 83.16 85.38
Operating Temperature Range | °C -25t0 +75 _ -30 to +80 _
Storage Temperature Range °C -35to +85 _ —40 to +85 _
Pass Bandwidth kHz -3dB Fo+13 MIN. -3dB Fo+13 MIN.
T T
Ripple dB Fo+13kHz 0~ I 15MAX Fo+10kHz 0~ I 1.5MAX
Insertion Loss dB Minimum Loss 3.5* } 5 MAX. Minimum Loss 3.5* } 5 MAX.
Fo—120kHz 64* } 50 MIN. Fo—120kHz 59* } 40 MIN.
T T
Guaranteed Attenuation dB Fo+60kHz 35 | 25MIN. Fo+60kHz 33* | 25MIN.
Fo+120kHz 60* } 50 MIN. Fo+120kHz 65* } 40 MIN.
Group Delay Deviation usS Fo+13kHz 6 | 10 MAX. Fo+10kHz 5% | 12 MAX.
Terminating Impedance QlIpF _ 810//-1.5 MSFC12 980//-1.2
- Typ. *: Typ.
Dimensions wnit:mm) Recommended Land Pattern (Unit : mm)
0.8 b
E 47 #6
7.00+0.2 I
J #8 #HT #6 ﬁ‘:l I |:|#5
J E' -
31" 8538 04 ||
S #10 #4
© [#10 ® KSS 44
I #1 #3
X - #2
#1 #2 #3 254
7.6
L Ofa [ e -
Test Circuit
ﬂ 1.27
9 5 L2
1 CONNECTION ol fl 853858 [[° ek %‘:’
TR v u P L 12 g2 of
3 [oyon 8:GND o o 4 01 :J: 2
5:0UT(IN) 182%’}‘ODUT) 2 c1 1— 12 ;J; 5
#8 #T #6 g
o INPUT OUTPUT
L1 470 nH L2 470 nH
c1 4.3pF c2 43 pF
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for AMPS SF7050C183M60C022B00

0} KYOCERG

Features

» Narrow-band IF filter for AMPS
* Miniature size and light weight

« Excellent group delay distortion

Standard Frequency

How to Order
SF 7050 C 183M60 C 022 B0OO
o @ & @

® 6® @
(DType of Product (SAW Filter)
(@Package Size (7.0x5.0mm)

* 183.6MHz (®Sealing Type (Solder Weld Type)
@®Nominal Frequency (183.6MHz)
(®Material (Quartz Crystal)
(®Pass Bandwidth (22kHz)
@Customer Special Model Suffix (STD)
Please contact us about Pb free status. New Part Number Old Part Number
SF7050C183M60C22B00 | MSFC30-183-022K0
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz 183.6
Operating Temperature Range | °C —25to +75 _
Storage Temperature Range °C -35to +85
Pass Bandwidth kHz -3dB +11 MIN
T
Ripple dB Fo+11kHz 0* | 1.5 MAX.
Insertion Loss dB Minimum Loss 4.5* l 5.5 MAX.
-60/27 }
Fo+60kHz | 11 MIN.
+60/21 |
Guaranteed Attenuation dB T
-120/51 \
Fo+120kHz f 40 MIN.
+120/49 j
Group Delay Deviation us Fot11kHz 1.2* } 15 MAX.
*: Typ.
Dimensions wunt:mm Recommended Land Pattern (Unit : mm)
0.8 <
4s] 17 56~
1.110 MA‘X. I
s ‘» R s
#10 #4
#1 H—_I#Ci
#2
254
76
Test Circuit
Single
1.27x2
Input 10
| #2_ [ Output 5 9 =5 L2 5
_#10 i #4 others : Ground P ;l;_O | 183 2A c2 % g
& 18 © . O ]: S
#9 @
#5 o c
10 #3 #7 | [#6 06 N ]: INPUT OUTPUT
I T

L1 120 nH L2 120 nH
C1 3.5 pF c2 3.5 pF
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Surface Acoustic Wave (SAW) Filters
300MHz Band SAW Filters for RKE
SF3838B315M00C300A00/ SF3838B315M00B200A00

) KYOCERD

Features

* RF filter for RKE
(Remote Keyless Entry)

* Miniature size and light weight

* Excellent temperature characteristics
(SF3838B315M00C300A00)

* Excellent attenuation
(SF3838B315M00B200A00)

Standard Frequency

How to Order
SF 3838 B 315M00 C 300 A00
®© @ ® ® 6 6 O

(DType of Product (SAW Filter)

(@Package Size (3.8x3.8mm)

(3 Sealing Type (Seam Weld Type)

#®Nominal Frequency (315.00MHz)

(®Material (Quartz Crystal)

(©Pass Bandwidth (300kHz)

* 315MHz (@ Customer Special Model Suffix (STD)
Ph Free RoH$ Compliant
Specifications
Type SF3838B315M00C300A00 SF3838B315M00B200A00
Item Unit Conditions Specifications Conditions Specifications
Nominal Frequency MHz _ 315.000 _ 315.000
Operating Temperature Range | °C —40 to +105°C _ —40 to +85°C _
Storage Temperature Range °C —40 to +105°C _ —40 to +85°C _
Pass Bandwidth kHz -3dB Fo+150 MIN. -3dB Fo+100 MIN.
Insertion Loss dB MIN. 2.5 MAX. MIN. 3 MAX.
10 to 303.5MHz 45 MIN. Fot5MHz 40 MIN.
303.5 to 311MHz 25 MIN. Fot10MHz 55 MIN.
Guaranteed Attenuation dB _ _ Fot21.4MHz 60 MIN.
325 to 600MHz 35 MIN. _ _
600 to 1000MHz 60 MIN. _ _
Ripple dB _ 1dB MAX. _ _
Dimensions wnit:mm) Recommended Land Pattern (Unit: mm)
SF3838B315M00C300A00 SF3838B315M00B200A00 SF3838B315M00C300A00 SF3838B315M00B200A00
S ﬁt# fﬁ: in o
3 8:0.15 3.8:0.15 9 \ } of | ‘ }
= | A3 |
T\I—\U—\ I I i Ll i
315A] o[ s U
2l 2 T [ T - ‘ i
318 3 i Rk 1] 8
T o5B ﬁ | | | i
| Ll | | |
\_/1\_/2\_/3 ﬁ_m, 0,95 # # _#‘2_ #3
2 ki ‘ Test Circuit
1.50 0.60 0.6
1o |3 1 2 3 SF3838B315M00C300A00
mj 7 . Con!-lection § Conpection 5 INPUT OUTPUT
s | nE Inpﬁ:"‘g": _ Inpi:"f'i g s ? L] senH [L2] s6nH
S 3 Output‘ 5 o Output‘ 4 8 © E c1 ‘ c2 ‘
e AN dhes G AEANARE R SF3838B315M00B200A00
Input | 1,2
L#J Ou‘t)put} 5,6 254+0.10 o ] INPUT OUTPUT
' others : Ground 8 ShgE L] 100n0H [L2] 100nH
% CH% ot 1eF Je2| 1pF
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Surface Acoustic Wave (SAW) Filters
400MHz Band SAW Filters for RKE
SF3838B433M92C300A00/ SF3838B433M92B200A00

0} KYOCERG

Features
* RF filter for RKE

» Excellent attenuation

(Remote Keyless Entry)

* Miniature size and light weight

* Excellent temperature characteristics
(SF3838B433M92C300A00)

(SF3838B433M92B200A00)

Standard Frequency

How to Order
SF 3838 B 433M92 C 300 A00
o @ 6 @ ® @

®
(MType of Product (SAW Filter)
(@Package Size (3.8x3.8mm)
(3®Sealing Type (Seam Weld Type)
(®Nominal Frequency (433.92MHz)
(®Material (Quartz Crystal)
©®Pass Bandwidth (300kHz)

* 433.92MHz
@Customer Special Model Suffix (STD)
Ph Free RoHS Compliant
Specifications
Type SF3838B433M92C300A00 SF3838B433M92B200A00
Item Unit Conditions Specifications Conditions Specifications
Nominal Frequency MHz _— 433.920 R — 433.920
Operating Temperature Range | °C —40 to +105°C _ —40 to +85°C _
Storage Temperature Range °C —40 to +105°C R —40 to +85°C _
Pass Bandwidth kHz -3dB Fo£150 MIN. -3dB Fo+100 MIN.
Insertion Loss dB MIN. 2.5 MAX. MIN. 3 MAX.
10 to 424MHz 45 MIN. Fo+5MHz 40 MIN.
424 to 432MHz 25 MIN. Fo+10.7MHz 55 MIN.
Guaranteed Attenuation dB
445 to 800MHz 45 MIN. Fo+21.4MHz 60 MIN.
800 to 1000MHz 60 MIN. _ _—
Ripple dB _ 1dB MAX. _ _
Dimensions wnit:mmy  Recommended Land Pattern (Unit - mm)
SF3838B433M92C300A00 SF3838B433M92B200A00 SF3838B433M92C300A00 SF3838B433M92B200A00
0.80 2.20 0.90
L o [T #5_ #4_
— - I~ —— -
3.8:0.15 3.8:0.15 9 1 } o ‘ }
< L)L i < L i
| ‘ }
2l H H4 3 — ——F+
5 ) w1 \—r_ o S
& } | } 3
v | | n
~—~— ) i g w R B
; 1.27x2 1.27x2
2 Test Circuit
1.50 | 0.60
KN SF3838B433M92C300A00
m X Conr\edion T § Conpection 5 INPUT OUTPUT
8 ‘ E 4 g |np§:n‘gle1 T t |np§:n‘gle1 u% g g L ‘ 47nH L2 ‘ 47 o
2 oup] 5 o] 4 2 81 T7g [o | s0pF [c2| s0pF
8}: others : Ground 8 others : Ground @
St AN - Balance A A A SF3838B433M92B200A00
Input | 1,2 |
2 L4 Ou‘t)put} 5,6 2.54+0.10 § INPUT OUTPUT
i others : Ground g gl 48 [u [ 62nH [L2] e2nH
o S [c1] ospF |c2| os5pF
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Surface Acoustic Wave Filters {ﬂ KYOCERd
PAFC Series

Features How to Order
» Small and low profile PAFC 433.92 AR 00
* Flat pass band characteristics Y
* Low insertion loss @ @ @ @
» Excellent temperature stability (DSeries
@Center Frequency
@ Type
Application @0Option
* Remote Keyless Entry
Ph Free RoH$ Compliant
Dimensions wnit:mmy Recommended Land Pattern (Unit : mm)
©) 1.17:02 § _054, 167
| | g || =) -
® ® 5 g S
N i
® @ § o fo
;—J - ® I:I ©} I:j g
5.0@0.2 [ e
H ?[ @ [INPUT ERREREEE S0 Rl EREEE - @ [INPUT
@ @ | OUTPUT @ | OUTPUT
= & [ GROUND @ |o71] © | GROUND
Specifications
il Insertion qe=slnad Operating Storage
Center Width i
Parts No. Frequency () locs (at 3dB) Stop Band Attenuation Temperature | Temperature
10MHz 414MHz 428MHz | 434.92MHz | 442MHz 550MHz
PAFC433.92AR00 | 433920 | 404 may, | FNt200kHZ | 1 A y 1 A y 4010 85°C| 40 t0 85°C
: Mbz | 40dBmax. | WL TS 414MHz | 428MHz |432.92MHz| 442MHz | 550MHz | 1000MHz |-401t085°C|-40to
42dB min. | 35dB min. | 15dB min. | 10dB min. | 35dB min. | 40dB min.
Test Circuit Recommended Temperature IR Reflow Taping Dimensions (Unit : mm)
A
Temp. (°C) eak Temp. w B | oH J L
1 250 PZBIE)IS"Cp ‘—_‘ *ﬂ'
200°C min. - i ol
200 15sec. max. \ ° [=] kD[]mDD ]x
150 150£10°C_ ) Lf—J P
: P e | M
100_| ! | 180°C min.
3 | 40sec. max. Y
50 | |
o | 0tososec. 5010 120sec.
—Time Code | A|/B/C/D G HJ|K|LM
Dimensions| 4.0 | 2.0 [12.0/ 5.5 [8.01.55| 5.3|5.3{0.3|2.10
Characteristics
o Pass Band Characteristics e Spurious Characteristics
0 0
5 1 | 10 /\
20
10 r \
@ 15 o %
% % 40 v/\’\
AN
5 — g 50 a A vf\v
b3 <
Z 25 . | v V \/\[\\_\/\
30
70
35
80
40
432.920 433.920 434.920 90
408.920 433.920 458.920
Frequency(MHz) Frequency(MHz)
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Surface Acoustic Wave (SAW) Filters
800MHz Band SAW Filters for RKE
SF5050B868M30C600A00

0} KYOCERG

Features

» Miniature size and light weight

« For European remote keyless entry
system

Standard Frequency

How to Order
SF 5050 B 868M30 C 600 A00
o @ 6 @ ® @

®
(DType of Product (SAW Filter)
(@Package Size (5.0x5.0mm)

* 868.3MHz (3®Sealing Type (Seam Weld Type)
@Nominal Frequency (868.3MHz)
(®Material (Quartz Crystal)
©®Pass Bandwidth (600kHz)
@Customer Special Model Suffix (STD)
New Part Number Old Part Number
SF5050B868M30C600A00 | MSFB47-868-600K0
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz _ 868.3
Operating Temperature Range | °C —-45 to +90 _
Storage Temperature Range °C —-45 to +90 _
Pass Bandwidth kHz -3dB +300 MIN.
Ripple dB Fo+300kHz 1.5 MAX.
Insertion Loss dB Minimum Loss 4.2 MAX.
-168.3MHz to —-38.3MHz 35 MIN.
-38.3MHz to —-18.3MHz 32 MIN.
-18.3MHz to -3.3MHz 25 MIN.
Guaranteed Attenuation dB +2.7TMHz to +6.2MHz 11 MIN.
+6.2MHz to +14.7MHz 22 MIN.
+14.7MHz to +31.7MHz 30 MIN.
+31.7MHz to +131.7MHz 35 MIN.
Terminating Impedance QlIpF _— 315//-1.1

Dimensions

(Unit : mm)

Recommended Land Pattern

(Unit : mm)

5.00 338

7 ] 5

Te:

rminal connection
1. IN

GND

GND

GND

ouT

GND

GND

24

GND
GND
GND

Test Circuit

ol i Bl

Lz

7| 6] s|

4§ 868 {,

777

: IU_l 1] 2[a]
.'»(I[]% CIT’

L &0 B

INPUT | ouTPUT

Li= 12nH L2= 12nH

Cl= 2~8pF | C2= 2~8pF
MEMO) MEMO)
Tolerance : +5% | Tolerance : 5%
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Surface Acoustic Wave (SAW) Filters
400MHz Band SAW Filters for Low Power Radio Communications

SF3030B428M00T04MAO02

) KYOCERD

Features

» Miniature size and light weight

Standard Frequency

* RF filter for transmitter and receiver
* For low power radio communications

How to Order
SF 3030 B 428M00 T 04M A02
o @ 66 & 6 & O

(MType of Product (SAW Filter)
(@Package Size (3.0x3.0mm)

* 428.00MHz (®Sealing Type (Seam Weld Type)
@®Nominal Frequency (428.00MHz)
(®Material (LiTaO3)
(®Pass Bandwidth (4MHz)
@Customer Special Model Suffix (STD)
RoHS Compliant New Part Number Old Part Number
SF3030B428M00T04MAQ2 | TSFB-428-004M2
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz _ 428.000
Operating Temperature Range °C —20 to +85°C _
Storage Temperature Range °C —40 to +85°C _
Ripple dB Fo+2MHz 1.5dB MAX.
Insertion Loss dB MAX. 3 MAX.
Guaranteed Attenuation dB 383 to 389MHz 50 MIN.
Terminating Impedance Q _ 50
Dimensions wnit:mmy Recommended Land Pattern (Unit - mm)
i #5 #4
| |
8 | :
] G TR S B
| ! L
elb b -
- | | |3
‘. — 0:'7 f—— ‘. T
1.20x2 J
Test Circuit
raremmh
Connection <] AN
—
Single 2l NI [ I3
Input 2 B = \ N oo 2
p % 3 4 50Q E
Output 5 %
others : Ground >
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Surface Acoustic Wave (SAW) Filters {g KYOCERd
400MHz Band SAW Filters for Low Power Radio Communications
SF3535B426M54B800A00/ SF3535B429M55B800A00/ SF7050B469M18BO1MA00/ SF3838B426M07CO80A0! SF3838B420M17C080AN0/ SF3838B440M20B400A00

Standard Frequency

RoHS Compliant

Features How to Order
* RF filter for transmitter and receiver g 3535 E 426M54 B 800 A00

* For low power radio communications —

* Miniature size and light weight @ @ @ @ @ @ @
(DType of Product (SAW Filter)

Standard Frequency (@Package Size (3.5x3.5mm)

* 426.54MHz (3Sealing Type (Seam Weld Type)

* 429.55MHz @®Nominal Frequency (426.54MHz)

» 440.2MHz (GMaterial (Li;B:Or)

* 469.1875MHz (®Pass Bandwidth (800kHz)

@Customer Special Model Suffix (STD)

Recommended Land Pattern  (unit: mm)

Nominal Frequency (MHz) | New Part Number Old Part Number Remarks SF3535 .1
426,54 SF3535B426M54B800A00 LSFB44-426-800K0 Midle Band Width s ﬂ'j r=—L
. SF3838B426M07C080A00 MSFB19-426-080K0 Ultra Narrow Band Width ;
429,55 SF3535B429M55B800A00 LSFB44-429-800K0 Midle Band Width 3
. SF3838B429M17C080AQ0 MSFB19-429-080K0 Ultra Narrow Band Width
440.2 SF3838B440M20B400A00 LSFB19-440-440K0 —_—
SF7050
469.1875 SF7050B469M18B01MAQCQ LSFB20-469-001M0 _
Specifications (Example)
h - SF3535B426M54B800A00
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz 426.54
Operating Temperature Range °C -10 to +60 _
id R L SF3838
Storage Temperature Range °C -30to +70 .
Ripple 4B Fo+400kHz 04* 11.5MAX.
Insertion Loss dB Fo+400kHz 2.8* i 3.5 MAX.
Guaranteed Attenuation dB (F-21.4)+400kHz 60* i 50 MIN.
Terminating Impedance Q E— 50 Typical
*: Typ.
Dimensions (Unit : mm)
SF3535 SF7050 SF3838
3.50+0.10 % LB MAX. . 388015
' ] 77 gs#4 6% 4
e & i
#43 © ® KSS © 429A
2 #1 #2 #3 SR AR AT F—— -
1 s | OBC
% i
2 T2 3
1 x
2-1.0 -0.7 " o6t “
#1] #2 g‘;, ! 2 3 . "
CONNECTION C.ONNECTION S '1I':eGrn’\]:;al Connection
Sy w ; ﬁv'\‘(%un ; g“g LT - 2INPUT (OUTPUT)
@ 3:GND 3 GND o sGND
4: GND 4:IN (OUT) o .
"o"T 1727 1627 gf gﬂ?(w) g SEB e:l EI 4 IS g;gHEPUT e
- 7:GND 7:GND i
8: GND 8: OUT (IN) 2.54+0.10
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Surface Acoustic Wave Filters {ﬂ KYOCERd
PAFA Series

Features How to Order
o * Small size(3.0x3.0x1.5mm max.) PAFA 243 A R 01
» Ceramic package type —— = =~ —~
* Flat pass band characteristics @ @ @ @ @
* Low insertion loss
- Circuit simplification DSeries
(@Center Frequency
Standard Frequencies (®Marking code
* PHS @®Packaging
(®Frequency tolerance or Custom spec

RoHS Compiant

DimenSions (Unit : mm) (Unit : mm)
1.9
rj 5 C ® ® 3
N o g |
| "‘
X ®
0.8540.2 h ‘ 3
ﬁ* e w1 o
| - ® | ouTPUT @ | ouTPUT
3 |GROUND 13 1 1.26 1 ® |GROUND
Specifications
Nominal Center . Pass Band Stop Band Attenuation ) Group Delay i
Parts No. Frequency Inls-ertlon Width P Ripple Time Operating Storage
(fn) 0SS (at 3dB) fn+600kHz | fn:12MHz | fsfaMHz(y | (fnz110kHz) (fn:110kHz) Temperature | Temperature
PAFA243AR01| 243.95MHz <45dB  |+130kHz min. | 30dB min. | 40dB min. | 60dB min. | 1.5dB max. | 1.2usmax. | -10t060°C | -20t0 80 °C

Test Circuit Recommended Temperature IR Reflow Packaging (Unit : mm)
Temp.('C) Peak Temp.
I 250 23045°C
1.55:0.05

3) (3) 200°C min. 4.0+0.1

Cin Cout
4.5pF 5.0pF 200 15sec. max.
' o)l SAW  Jojowpw "~ T~ 1
it

g %
1 8| 204005 3‘ﬁ{"1 031005, &
1t ~ )
iy Filter \ ‘ - S
I } | } 150 150+10°C ~ 8 - £ = t
| 500 3) 3) 500 . S = \ -
| } donh o } } § ﬁ [] o- g
| | - IRy, S L
\ [ | e 100_| | | 180°C min. - | 1 o8
I Ngso ! I ot | i 40sec. max. 1.55:0.05 0.3 i
| } | } ; : 8.0:0.1 max. 1.85+0.1
| | 50_| | |
A J § § oamax N
0 01060 ' 60to 120sec. '
— Time
Characteristics
0 0
10 \ 10
20 _ 20
2
30 8 30
g /1IN /\ g
8 40 S 3 40
5 | ot =4
£ 5 :
g 50 E T 50 "
s s Y
o T3 = MIINUARATGS
e
70 v 3 70 Mk f Mm "\'
° L ] !
80
80 T | T
90
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)
Pass Band Characteristics Spurious Characteristics
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Surface Acoustic Wave (SAW) Filters
200MHz Band SAW Filters for PHS
SF3535B243M95B220A00

0} KYOCERG

Features
« IF filter for PHS
» Miniature size and light weight

Standard Frequency
+ 243.95MHz

How to Order
SF 3535 B 243M95 B 220 A00
®© @ e & 6 6 @

(DType of Product (SAW Filter)

@Package Size (3.5x3.5mm)

(®Sealing Type (Seam Weld Type)

®Nominal Frequency (243.95MHz)

(®Material (Li,B4O7)

(®Pass Bandwidth (220kHz)

@Customer Special Model Suffix (STD)

Ph Free RoHS Compliant New Part Number Old Part Number
SF5353B243M95B220A00 | LSFB44-243-220K0
Specifications
Item Unit Conditions Specifications
Nominal Frequency (Fo) MHz 243.95
Operating Temperature Range | °C -10 to +60 _
Storage Temperature Range °C -35to +85 _
T
Ripple dB Fo+110kHz 0.5* l 1.5 MAX.
Insertion Loss dB Minimum Loss 2.7 } 5 MAX.
T
-0.6/40* }
Fo+0.6MHz | 25 MIN.
+0.6/35* \
Guaranteed Attenuation dB —1.2/45* !
Fot1.2MHz i 40 MIN.
+1.2/42* \
Fo-21.6MHz 70* } 60 MIN.
Group Delay Deviation usec Fo+110kHz 0.4 } 1.2 MAX.
*: Typ.
Dimensions wnit:nm)  Recommended Land Pattern (Unit: mm)
#
7 |« 1.27x2
ok [ESiE :
- |
SRS
i [
| 130 MOT o 1
— ] =
II ol B s |=
p— —_ e——— | i PO rr‘ ‘I #4 ‘
j"" (22 5 _%' :
# #2 090

Test Circuit

Terminal Connection
GHND
INPUT (DUTPUT)
GND
GHD
GND
OUTPUT (INPUT)
GND
GND

00— N S LI —

50%

i
%;Tm H

a o N
'_ ‘I
N
507

Volt meter

INPUT OUTPUT
L] esnH [L2] esnH
ci| 45pF [c2| 45pF
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Surface Acoustic Wave (SAW) Filters

200MHz Band SAW Filters for PHS
SF3838B243M95B220A00/ SF3838B248M45B220A00

) KYOCERD

Features How to Order
Viniature size and ight weigh SF 3838 B 243M95 B 220 A0O
®© @ e @ 6 6 O
Szta?)rédard Frequency (Type of Product (SAW Filter)
) 23 '45m:2 @Package Size (3.8x3.8mm)
* 248.45MHz (®Sealing Type (Seam Weld Type)
@Nominal Frequency (243.95MHz)
(®Material (LizB40O7)
(©Pass Bandwidth (220kHz)
@Customer Special Model Suffix (STD)
Ph Free RoH$ Compliant New Part Number Old Part Number
SF3838B243M95B220A00 | LSFB19-243-220K0
SF3838B248M45B220A00 | LSFB19-248-220K0
Specifications
. o SF3838B243M95B220A00 SF3838B248M45B220K0
Item Unit Conditions e o
Specifications Specifications
Nominal Frequency (Fo) MHz _ 243.95 248.45
Operating Temperature Range | °C -10 to +60 _ _
Storage Temperature Range °C -35to +85 R — _
T T
Ripple dB Fot110kHz 0.5* ! 1.5 MAX 0.5* ! 1.5 MAX.
Insertion Loss dB Minimum Loss 2.6* | BMAX 2.6* | 5MAX.
-06/52* | ~06/55* |
Fo+0.6MHz 25 MIN. 25 MIN.
+0.6/34* I +0.6/36* |
Guaranteed Attenuation dB -1.2/47* | -1.2/55* |
Fot1.2MHz i 40 MIN. i 35 MIN.
+1.2/43* I +1.2/43* \
T T
Fo-21.6MHz 70* l 60 MIN. 65 l 60 MIN.
Group Delay Deviation usec Fo+110kHz 0.5* 1.2 MAX. 0.3* 1.2 MAX.
*: Typ. *: Typ.
Dimensions wnt:mm)  Recommended Land Pattern (Unit : mm)
0.90
e #6 - #5 #4
3.840.15 = N
=
#o #5  #4 -y
o“
o 243 2 \
g i
o | O1E
#1 #2 #3
%
===
" e Test Circuit
#1 #2 #3

#6

1.90

1.00

#5

2.54+0.10

CONNECTION
1: GND

2:IN (OUT)

3: GND

4: GND

5: OUT (IN)

6: GND

te—3

2
o
Ay

SSG

INPUT
L] esnH
c1| 45pF

ouTPUT
2| e8nH
c2| 45pF

50Q
Volt meter
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Surface Acoustic Wave Filters

PAFC Series

0} KYOCERG

Features

How to Order

» Small and low profile PAFC 243 B
» Ceramic package type )
« Flat pass band characteristics @ @ @
* Low insertion loss !
« Circuit simplification @Series
@Center Frequency
@ Type
Application
- PHS
Ph Free RoH$ Gompliant
Dimensions (Unit : mm) (Unit : mm)
Fig. A 22 Fig. B
v N v \ -
® ©) O] ® @ o015
@ ® @ 3 @ ® @ 2
® ® 3 @ ® @
i\ )
@ Tolerance: +0.1[mm] ® Tolerance: +0.1[mm]
- @ [INPUT — @ [INPUT
- ® |GROUND s (3 | GROUND
3 @ [N.C. 1
Test Circuit
Fig. C Fig. D
3.5p0F ﬂ ABF y
f} N ouT I ! 111
I
:* | l l : | 500
I * R I
I < 500 |1_OpF]: 68nH 68nH 11.0pF : 500 |
| | / | 500
I
] ]9 ®
l | ! |
I
| ,,,J' L ,,,,,:
Specifications
Nominal Cent: . : G Dell
e o::::ueni;er Insertion PasvsidBtﬁnd Stop Band Attenuation | Ripple ro;;:n: | Operating | Storage |Dimen-| Test |Femnd| Taing
. (M) Loss (at 3dB) |fn=600kHz | fn1.2MHz | fnsfa MHz(:) (fn+110kHz) (fn+110kHz) Temperature | Temperature | sions |Circuit| Lndtm (Dimensions
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
G| | ‘ | |G 2’\ Gl:l []2 OUTgrl\
| © 09| ® 3
[N I I I ouT of © i i ot
| ‘ | Jf 2 . IN~E|» out 3| N
G i ¢ 2 N I:I ¢ 2 °
1.3 1.8 1.3 G: GROUND |13 ] 09 i 09 |13 G: GROUND
v
149 TAV/X



Surface Acoustic Wave Filters
PAFC Series

) KYOCERD

Taping Dimensions

wnt:mm)  Recommended Temperature Profile IR Reflow
Fig. G
A Temp.(C) Peak Temp.
. ] " S . T 250 235°C+5°C .1 1. 2to3sec
" |
o \ ° - 200
o (L A i ] «
/L7LJ J Lf—J J — 150 150°C10°C
oF e ‘ ‘ m
s ] 40220, mx.
50 —
code A B C D E F G H J K L M o 0 to 60sec. 60 to 120sec.
Dimen| 4.0 | 2.0 [12.0| 5.5 1.75/1.55| 8.0 [1.55| 4.3 | 4.3 | 0.3 |2.05 oo
Characteristics
PAFC248C (Pass Band Characteristics) PAFC248C (Spurious Characteristics)
0 pm— 00
10 10.0
20 % 20.0
g 20 \ ﬁn g 300
g w© \ / \ E g 40.0 | A
g / / ] \ 3 £ 500
Ea p— ;;: geo.o A F ‘ V“I V\
“ SR I 1
" wo LMl NI V| M
80 T v 1
90.0 —{] I {
% T
247.450 248.450 249.450 100.0
223.450 233.450 243.450 253.450 263.450 273.450
Frequency(MHz) Frequency(MHz)

PAFC243B (Pass Band Characteristics) PAFC243B (Spurious Characteristics)

10 /
20

. NIV
ima vl
" RN W |

242.95 243.95

z
& Q
g A 3 5 20
5 EY el
S 30 & 1
ﬁ AR EEE N
2 T =
§ 40 £ g
< — / — 1 = ;:j 40
50 2 <
N\ \/ H
60 3
g

IfThyt

263.95

244.95

90

Frequency(MHz) 223.95 233.95 24395 253.95

Frequency(MHz)
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Surface Acoustic Wave (SAW) Filters
IF SAW Filters for Fiber Optic Communications
SF9148B155M52C155A00/ SF9148B622M08C622A00

0} KYOCERG

Features
* For Fiber optic communications
» Miniature size and light weight

Standard Frequency
+ 155.520MHz
- 622.080MHz

How to Order
SF 9148 B 155M52 C 155 A00
o @ & ® 6 6 O

(DType of Product (SAW Filter)

(@Package Size (9.1x4.8mm)

(®Sealing Type (Seam Weld Type)

(#Nominal Frequency (155.520MHz)

(®Material (Quartz Crystal)

(®Pass Bandwidth (155kHz)

@Customer Special Model Suffix (STD)

Ph Free RoHS Gompliant New Part Number Old Part Number
SF9148B155M52C155A00 | MSFB22-155-155K0
SF9148B622M08C622A00 | MSFB22-622-622K0
Specifications
Type SF9148B155M52C155A00 SF9148B622M08C622A00
Item Unit Conditions Specifications Conditions Specifications
Nominal Frequency MHz _ 155.52 _ 622.08
Operating Temperature Range °C -20 to +75 _ -20 to +75 _
Storage Temperature Range °C —40 to +85 _ —40 to +85 _
Q Value 600 <Q <1000 910* 600 <Q <1000 830*
Insertion Loss dB Minimum Loss 8 MAX.* Minimum Loss 7.2 MAX.*
DC to 152MHz 30 MIN. DC to 606MHz 30 MIN.
Guaranteed Attenuation dB
159 to 312MHz 30 MIN. 699 to 1245MHz 25 MIN.
Group Delay Deviation Q _ 50 _ 50
*: Typ. *: Typ.
Dimensions wnt:mmy  Recommended Land Pattern (Unit : mm)
#7
140, . 1o 254 254 .o
‘ = o [ﬂ H []
: i i »
= & 1.00 8
p | I
2.0 MAX. %‘ #10 | i L—I EI | #
- =S # 980"
" i 0 i CONNECTION
2.54:0.10 2.54£0.10 1:GND . .
5.onD Test Circuit
" ;#2 7 1.0:0.10 41N (OUT)
5: GND
sofn W RE o
I e T o 8: GND
#9 #H g 9:0UT (IN)
8 & 10: GND ®
#8 47 #6 E ?
I c o 8
B g E
A g
v
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Monolithic Crystal Filters (MCF)
Surface Mount Type FP2 (21.4/21.7/45/55MHz)
MF4050A021400F15.0A0 (MXF21.4-15A-FP2)

) KYOCERD

Features
(H=1.3mm)

shock resistance
* Reflow soldering

Applications

» Compact and low profile

« Excellent vibration resistance and

* Mobile communication

How to Order
MF 7050 A 021400 F 15.0 A 0

© @

®

® ® 06

@

(DType of Product (Monolithic Crystal Filter)
(@Package Size (7.0x5.0mm)
(3®Number of Poles (2-Pole)

@®Nominal Freq. (21.400MHz)
(®Vibration Mode (Fundamental Mode)
(®Pass Bandwidth (15.0kHz(+7.5kHz))

@ Specification 1 (FP2 Package)

(®Specification 2 (Version 0)

Ph Free RoH$ Compliant
Specifications
Pass Riopl Insertion Stop Terminating Operating
Type Numfber Bandwidth Ipple Attenuation Bandwidth Impedance Temp. Range
o
(Current type) Poles
dB | kHz min. | dB max. dB max. dB | kHz max. QllpF °C
MF7050A021400F15.0A0
(MXF21.4-15A-FP2) 2 3 +7.5 05 1.5 18 +25 1.5k//2.5 -20 to +70
MF7050A021700F08.0A0
(MXF21.7-8A-FP2) 2 3 +3.5 1 2 16 +12.5 1.5k//6 -20to +70
MF7050A045000F15.0A0
(MXF45-15AF-FP2) 2 3 +7.5 1 2.5 14 +25 550//3 -20to +70
MF7050A045000F30.0A0
(MXF45-30AF-FP2) 2 3 +15 1 2 15 +50 1.2k/1.5 -20to +70
MF7050A055000F26.0A0
(MXF55-26AF-FP2) 2 3 +13 1 3 27 +100 750//12.7 -20 to +70
Dimensions wnt:mm)  Recommended Land Pattern (Unit : mm)
1.4
N
5.0+0.2 1.3 MAX.
[I= I N Y I | | _ o
©

0.8 MAX. 0.8 MAX.

CONNECTION
1: GND

2: GND

3: IN(OUT)

4: GND

5: GND

6: OUT(IN)

bottom view

-152 -

JAV/X!



Monolithic Crystal Filters (MCF)

Surface Mount Type FP4 (45MHz)

0} KYOCERG

MF7050B045000F07.5B0 (MXF45-7.5B-FP4)

Features

shock resistance
* Reflow soldering

Applications

» Compact size (7x5mm, 4-Pole)

* Mobile communication

How to Order

MF 7050 B 045000 F 07.5 B 0

» Excellent vibration resistance and —

o @@ 66 @ 6

® @®

(DType of Product (Monolithic Crystal Filter)

@Package Size (7.0x5.0mm)
(®Number of Poles (4-Pole)
#®Nominal Freq. (45.000MHz)

®Vibration Mode (Fundamental Mode)
(®Pass Bandwidth (7.5kHz(+3.75kHz))

(@Specification 1 (FP4 Package)
®Specification 2 (Version 0)

Ph Free RoH$ Compliant
Specifications
Pass Riopl Insertion Stop Terminating Operating
Type Numfber Bandwidth Ipple Attenuation Bandwidth Impedance Temp. Range
o
(Current type) Poles
dB | kHz min. | dB max. dB max. dB | kHz max. QllpF °C
MF7050B045000F07.5B0 500//4.5
(MXF45-7.5BF-FP4) 4 3 3.75 1 4 30 +15 (Co-13pF) —20to +70
MF7050B045000F15.0B0 600//2.3
(MXF45-15BF-FP4) 4 3 +7.5 1.5 2 30 +25 (Cc=7.5pF) —20to +70
MF7050B045000F30.0B0 1.2k/11.0
(MXF45-30BF-FP4) 4 3 15 1 3 30 +40 (Co=2.5pF) —20to +70
Dimensions wnt:mm)  Electrical Characteristics

7.0£0.2

1.3 MAX.

CONNECTION
1: GND

2:Cc

3: IN(OUT)

4: GND
5:Cc
6: OUT(IN)

T
i 5°

# 71 |

o
11

bottom view

MXF45-15BF-FP4

Loss (min)=0.61dB 1dB/div (Y-Axis|

M~

/ |
/ |
| |

CENTER 45MHz SPAN 25kHz
10dB/div (Y-Axis)

v""

wrm
L \
CENTER 45MHz

SPAN 2MHz
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Monolithic Crystal Filters (MCF)
Leaded Type 49UZ, 49UL (10.7/10.8MHz)
MF49UZ010700F06.0NO (MXF10.7-6A)

) KYOCERD

Features

» Compact and light weight

« Excellent vibration resistance and
shock resistance

« Stable temperature characteristics

How to Order
MF 49UZ A 010700 F 06.0 N O
o @ e ®

® ©® 06

D Type of Product (Monolithic Crystal Filter)
(@Package Size (49UZ:HC-49/U-11 (H=11.5mm))

Applications (49UL:HC-49/U-9 (H=9.5mm))
* Car audio (®Number of Poles (2-Pole)
@®Nominal Freq. (10.700MHz)
(®Vibration Mode (Fundamental Mode)
(©®Pass Bandwidth (6.0kHz(+3.0kHz))
@ Specification 1 (Not Cutoff Lead)
. (®Specification 2 (Version 0
Ph Free RoH$ Compliant P ( )
Specifications
Pass Riopl Insertion Stop Terminating Operating
Type Bandwidth Ipple Attenuation Bandwidth Impedance Temp. Range
(Current type)
dB kHz dB max. dB max. dB | kHz max. QllpF °C
MF49UZA017000F06.0NO
(MXF107-6A) 3 |+2.5~3.5) 1 1.5 30 55 1.5k//3 —40 to +85
MF49ULA017000F06.0NO
(MXF10.7-6AL) 3 |+(2.5~3.5) 1 3 30 55 1.5k//3 —40 to +85
MF49UZA017000F07.5N0 .
(MXF10.7-7.5A) 3 [£3.75 min. 0.5 1.5 20 +18 1.8k//5 —40 to +85
MF49ULA017000F07.5NO .
(MXF10.7-7.5AL) 3 |£3.75 min. 0.5 3 20 +18 1.8k//5 —40 to +85
MF49UZA018000F06.0NO
(MXF10.8-6A) 3 |+2.5~3.5) 1 1.5 30 55 1.5k//3 —40 to +85
MF49ULA018000F06.0NO
(MXF10.8-6AL) 3 |+(2.5~3.5) 1 3 30 55 1.5k//3 —40 to +85
MF49ULA018000F16.0NO
(MXF10.8-16AL) 3 |X(7.5~8.5) 1 3 20 55 2.2k/[2.5 —40 to +85
Dimensions (Unit : mm) (Unit : mm)
MF49Uz MF49UL
|
|
z 3 <
s | =
= ! >
1
F 'y
$0.43+0.05 $0.4310.05
= =
S =
& &
) 4.88+0.2 )
I
= ! %
<
QEDE QEISE
< <

I
T
11.1 MAX.
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Monolithic Crystal Filters (MCF)
Characteristics Diagram and Terms of Crystal Filters

0} KYOCERG

ICharacteristic diagram and terms of crystal filters

(dB)

(Attenuation)

(Stop Bandwidth)

(Pass Bandwidth)

(Attenuation)

(Guaranteed Attenuation)
(BdB)

(Group Delay)
—————
(Group Delay deviation)

(AdB)
(Attenuation) <X
(Spurious)

HL (Ripple)

(fo)
(Nominal Frequency)

(Minimum Insertion Attenuation

(MHz)
(Frequency)

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

BPass Bandwidth

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

Minsertion Attenation (Insertion Loss)

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

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

EMStop 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.

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

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

EMTerminating 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.
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Tape & Reel Specifications

) KYOCERD

ITape & Reel Specifications

BSAW FILTERS / MCFs

SAW FILTERS
Feed Direction B
SF14 SF16 PAFA PAFC243B m o A
A 2.0£0.05 2.0+£0.05 2.0£0.05 2.0+£0.05 T - %@—Q & S+ 01 0—
B 4.0+0.1 4.0£0.1 4.0£0.1 4.0£0.1 071 Y ]» 0 | ® |
C $1.5£0.1 $1.5£0.1 $1.5+0.1/-0 $1.5+0.1/-0 Pt
D 4.0+£0.1 4.0+0.1 8.0+0.1 8.0+0.1 T 1T T
T E 3.5+£0.05 3.5+£0.05 5.5+£0.05 5.5+£0.05
é F 1.75+0.1 1.75£0.1 1.75£0.1 1.75£0.1
E |G 8.0£0.2 8.0+0.2 12.0+0.2 12.0£0.2
H $0.5+0.05 $1.1£0.1 $1.55+0.1 $1.55+0.1
J 1.7+0.1 1.940.1 3.320.1 4.3+0.1
L 1.4+£0.1 1.85+0.1 3.3+0.1 4.3+0.1 -
N 0.8+0.1 0.95+0.1 1.85+0.1 2.05+0.1
(6] 0.2+0.05 0.25+0.05 0.3+0.05 0.3+£0.05
B 017812 $178+2 $255+2 $255+2 T
R Q $60+2 $60+2 $100+2 $100+2 i
E R $13+0.2 $13+0.2 $13+0.2 $13+0.2 3
L S $21£0.8 $21+0.8 $21+0.8 $21+0.8 3
U 2+0.5 2+0.5 2+0.5 2+0.5 3
w 9.5+1 9.5+1 13.5+1 13.5+1 3 <Reel Dimensions>
Qty 3000 3000 2000 2000 1
SAW FILTERS MCF
PAFC433.92A SF5032 SF9148 SF3838 SF7050 SF3535 SF3030 SF6035 MF7050
A 2.0+0.05 2.0+0.10 2.0+0.10 2.0+0.05 2.0+0.10 2.0+0.10 2.0+0.05 2.0+0.1 2.0+0.1
B 4.0+0.1 4.0£0.1 4.0£0.1 4.0£0.1 4.0+0.1 4.0£0.1 4.0£0.1 4.0£0.1 4.0£0.1
C | ¢1.5+0.1/-0 $1.55+0.05 $1.55+0.05 $1.55+0.05 $1.55+0.05 $1.55+0.05 $1.5+0.1/-0 $1.55+0.05 $1.55+0.05
D 8.0+0.1 8.0+0.1 8.0+0.1 8.0+0.1 8.0+0.1 8.0+0.1 4.0£0.1 8.0+0.1 8.0+0.1
E 5.5+0.05 5.5+0.1 7.5+0.1 5.5+0.05 7.5£0.1 5.5+0.05 5.5+0.05 7.5+0.1 7.5+0.1
X F 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1 1.75+0.1
E G 12.0+0.3 12.0+0.3 16.0+0.3 12.0+0.15 16.0+0.3 12.0+0.2 12.0+0.2 16.0+0.3 16.0+0.3
H $1.55+0.1 $1.5+0.05-0 $1.55+0.05 $1.55+0.05 $1.55+0.05 $1.55+0.05 1.7+0.1 1.55+0.05 $1.55+0.05
J 5.310.1 5.25+0.1 9.4+0.1 4.240.1 7.6£0.1 3.95+0.2 3.25+0.1 6.35+0.1 7.5£0.1
L 5.310.1 3.45+0.1 5.1£0.1 4.240.1 5.6+0.1 3.95+0.2 3.25+0.1 3.85+0.1 5.5+0.1
N 2.1£0.1 1.5+0.1/-0 2.0+0.1 1.8£0.1 1.94+0.1 1.35+0.1 1.35+0.1 1.840.1 1.840.1
(0] 0.3+0.05 0.3£0.1 0.3+0.05 0.3+£0.05 0.3+0.05 0.2+0.05 0.25+0.05 3.0+£0.05 0.3+£0.05
B $255+2 $330£1 $330+1 $178+2 $330+1 017812 $178+2 $330+2 $178+2
Q $100+2 $100£1 $100+1 $80+1 $100+1 $80+1 $80+1 $100+1 $80+2
E R $13+0.2 $13+0.3 $13+0.3 $13+0.5 $13+0.3 $13+0.5 $13+0.5 $13+0.3 $13+0.5
E S $21+0.8 $21+0.5 $21+0.5 $21+0.5 $21+0.5 $21+0.5 $21+0.5 $21+0.5 $21+0.8
U 2+0.5 2+0.5 2+0.5 2+0.5 2+0.5 2+0.5 2+0.5 2+0.5 2+0.5
W 13.5+1 12.4+2/-0 16.4+0.5 13.5+2/-0 16.4+0.5 13.5+2/-0 13.5+2/-0 16.4+0.5 17.5+1/-0.5
Qty 2000 3000 3000 1000 3000 1000 1000 3000 1000
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THE NEW VALUE FRONTIER

% KYOCERA

RF Modules

Antenna Switch Modules
Bluetooth™ Modules



Antenna Switch Modules

LM-D518 Series

) KYOCERD

Features How to Order
* Small size LM-D 5 18 S2 - 2[]
e * Low loss ™ ) (2 (&)
ko oy « Built-in 2LPF for receiver DRSO ®
0532 (DSeries
( 7, S @Circuit
Applications [ D | Dual |
+ GSM900/DCS @ Type
@Height
[18 [ 1.8mm max. |
(®S2: GSM900/DCS
; Custom Specificati
Ph Free RoHS Compliant ©Custom Specification
Dimensions (Unit : mm)
5.4
W O © ® O
I
7 o) KC D5S2 |@ EZ
. O OO 5 Pin Configuration
@ |Rx (DCS) @ GND
® @ 0 @ 6 [ Tepcs, o ]onp
@ | GND @ | Rx (GSM)
® | Tx (GSM) @ | CONT2
® | GND @ | GND
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
(MHz) (dB) (dB) (MHz) (dB) (MHz) (dB) (dB) (MHz) (dB)
LM-D518S2-2 {880 to 915| <1.1 >30 92510 960| <1 1710t0 1785 <1.3 >25 1805 to 1880 <1.2
Recommended Land Pattern wnt:mmy  Recommended Reflow Profile

onom

1.0

py —
o - ———f:—g—a
alafin]

Il

1.8

1.0

temp.
C)
250 —

—
<\

230°C
over

200 150-190°C

150 —

100 —

50 —
60sec. 100sec.

Peak: 240-250°C
15sec. max.

50sec. max.

(

time
sec.)
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Antenna Switch Modules
LM-D615 Series

) KYOCERG

* Small

Features

and low profile

* Low loss

* Built-in 2LPF for receiver

» Excellent shock-resistant

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

Applications

» GSM850/ GSM900/ DCS/ PCS
for Dual Band

How to Order

@

(DSeries

@Circuit

[ D

| Dual

3 Type
@Height

[15

| 1.5mm max.

(®Custom Specification

Ph Free RoHS Compliant
Dimensions (m-D61583)  (unit:mm) Pin Assingment ((M-Ds15s3)  DIMENSIONS (LM-D61584)  (unit:mm)  Pin Assingment (LM-D61554)
Top View 45 @ | GND Top View 45 @ | RX2 (DCS/PCS)
® @ ® 0 © @ TX1 (GSM850/900) © ® ® ® © @ VCont1
| KC D6S3 | ®| GND KC D6S4 ®| TX2 (DCS/PCS)
- - @| NC @| eND
3o 0305 ® 3o 0305 ®
/| @ . ® | RX2 (DCS/PCS) ® ® | TX1 (GSM850/900)
®| N.C ®| GND
R @ | RX1 (GSM850/900) RGN @| GND
3 N.C % ANT
13 €
2 ©| N.C 2 ®| GND
Botom View VCont1 Bottom View - RX1(GSM850/900)
D @ @ @ G @| GND S — | VCont2
N I I I O @ | ANT N I I I O @ GND
*8 (a0] [oe] O B N
®| ] O |@ @ ®
ol O m N | e VCont2 GND GND
OOoooo ®) GND OOooOoO
® © ® ® © TX2 (DCS/PCS) © ® o ® o
Specifications (at 25°C)
GSM (850/900) DCS/PCS
Part No. X 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 849 869 to 894 1710 to 1785 1805 to 1880
LM-D615S3 <1.2 | >35(2+fo), 230(3+f) <1.1 <14 >30 <1.3
880 to 915 925 to 960 1850 to 1910 1930 to 1990
824 to 849 869 to 894 1710 to 1785 1805 to 1880
LM-D615S4 <1.2 | >35(2+fo), 230(3+fo) <1 <14 >25 <1.2
880 to 915 925 to 960 1850 to 1910 1930 to 1990
Recommended Land Pattern wnt:mm)  Recommended Reflow Profile
temp.
—~ 080 1.775 - 0.325 ()
250 - Peak: 240-250°C
B D D Ej D o] 15sec. max.
. _ D D é — 150-190°C A 230C \
- §| % ’ ‘ ’ ‘ 4 g 150 — 50sec. max.
—] ] 7
1 I (|
- :
il o8
i1 50
D [] D D 8 60sec. | 100sec.
€0.20 ‘
1.075 0.50 0.45 time
(sec.)

Shaded land area for LM-D615S4.
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Antenna Switch Modules
Triple-Band LM-T615 Series

) KYOCERD

Features

* Small and low profile

* Low loss

* Built-in 2LPF for receiver

» Excellent shock-resistant

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

Applications

+ GSM850/ GSM900/ DCS/ PCS
for Triple Band

How to Order

@

(DSeries
@Circuit

[ T [Triple

B3 Type
@Height

[15 ] 1.5mm max.

(®Custom Specification

Ph Free RoH$ Compliant
Dimensions (Lm-T61552) wnit:mmy  DiIMENSioNs (LM-T61583) (Unit - mm)
45 4.5
Top View ® @ ® O © Top View ® ® @ © @
.| KC T6s2 | .| KC T6S3 |
3| 0305 ® 3®| 0305 ®
@ . ® @ . ®
O @ 6 @ 6 O @ 6 @ 6
—] I
®» @ 6 @ 6 ® @ e ® 6
Bottom View OOoOooOood Bottom View OO0
@Dm-g@« @D-D@
®l 0O Ole ® 0 Ole
@ [8No] [eND| e @| O [eNp] |SND| |e
oooo ooooo
®» @ @ © © ®» @ 0 © ©
Pin Assingment (LM-T615S2) Pin Assingment (LM-T615S3)
@ | GND ©| GND @ | GND ©®| N.C
@|N.C ANT @ | TX1 (GSM850/900) VCont1
® | RX1(GSM850/900)| || N.C ®| GND @| GND
@ | RX2 (DCS) @ | GND @ | RX3 (PCS) @ | ANT
®| RX3 (PCS) @ | GND ®)| RX2 (DCS) @ | GND
® | VCont1 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 (850/900) DCS/PCS
TX RX TX RX
Part No, 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-Te1582 |24 10849 | 15 |530(2ef), 530(3+ho) [ SO0 0 8% | o [TTI00OTT8S] o o | 30 (2vf0, 3f0) o000 1880 44
880 to 915 925 to 960 1850 to 1910 1930 to 1990
LM-Te1583 (2410849}, 230(2*1‘0),230(3*&))M o 1078y g >30 (2*0, 3*f0) 180510 1880] - _, ,
880 to 915 925 to 960 1850 to 1910 1930 to 1990
Recommended Land Pattern wnit:nm)  Recommended Reflow Profile
. 0.80 1.775 0.325 temp.
\ o)
I:] I:] Ej I:] EJ 250 — Peak:240-250°C
T "—-‘ 15sec. max.
gl ] g 207 asorec g \
SF"—“ m 150 — i gé:rec. max.
] ]
§ L 100
L] » []
€020 I:] Ej I:] wi %0 60sec. 100sec.
1.075 0.50 045 | time
(sec.)
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Antenna Switch Modules
Quad-Band LX-Q614 Series

) KYOCERG

Features

* Small and low profile

* Low current consumption

* Built-in 2LPF for receiver

* Built-in ESD protection circuit

* Excellent shock-resistant

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

* Include ESD protection

Applications
* GSM/ Quad System

How to Order

@

DSeries

@Circuit

[ @ [Quad |
®Type

@Height

[15 ] 1.4mm max. |

(®Custom Specification
(®ESD Protection

Pb Free Rt Compant ["E [ Built-in ESD Protection Circuit |
Dimensions (Unit:mm)  Pjn Assingment
Top View 45 @ | GND ©| GND
® @ O ©® ©
@ | RX1 (GSM850) ANT
KYOCERA ® ®| RX2 (GSM900) @ Voo
del Q 6S2E |o @ | RX3 (DCS) @| GND
® ® ®| RX4 (PCS) @®| GND
® 0305
® | VCont1 TX2 (DCS/PCS)
a e ® @ G
; @| VCont2 @®| GND
:Er_ VCont3 TX1 (GSM850/900)
Bottom Vigw s e a .
N I I
®| ] O |e
GND GND
|2 o)
s O Ol
] (I I O
® @ © ® o
Specifications (at 25°C)
GSM (850/900) 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)
824 to 849 869 to 894 1710t0 1785 1805 to 1880
LX-Q614S2E <1.45 >30 (2+fo, 3%fo) <15 <1.55 >30 (2+fo, 3xfo) <15
880 to 915 925 to 960 1850 to 1910 1930 to 1990
Recommended Land Pattern wnt:mm)  Recommended Reflow Profile
. 0.80 1.775 0.325 temp.
\ )
I:] I:] Ej I:] EJ 250 Peak: 240-250°C
F 15sec. max.
2 o5 I:] oI 20 150-190°C 230°C
| 1 ] 150 — i [S)Z:rec. max.
- [
§ 100 |
] []
€020 I:] Ej I:] E‘mf 50 60sec. 100sec.
1075 | 050 | 045 e
(sec.)
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Antenna Switch Modules
SP7T Type LX-P612 Series

) KYOCERD

Features

* Low loss and low current consumption with
GaAs switch

* Excellent insertion loss of UMTS pass with
typical 0.6dB

* Excellent isolation to Rx DCS with minimum
of 32dB

* Rx terminal is compatible with GSM850/ 900/
1800/ 1900MHz

Applications
* GSM/ Quad + UMTS Single

How to Order

®

(DSeries
@Circuit

[ P_[ GSM Quad + UMTS single |

®Type
@Height

[15 | 1.3mm max.

(®Custom Specification

Ph Free RoHS Compliant
Dimensions Pin Assingment
S1 (LX-P612S1) (Unit:mm)  (LX-P612S1)

Top View 4508 Bottom View @ | RX2(GSM850/900/DCSIPCS) @ | GND
® @ & ®© 9 O @ 9 & © @ | RX3(GSM8501900/DCSIPCS) ANT
KYOCERA ooood @] RX4(GSME50900DCSIPCS) | @] GND

.o ® ® ® U o e @ | RX1(GSMB50900DCSIPCS) (@ | TRX (UMTS)
o P 6S1 o L I I el S ®| GND ®| vdd
o O 0405 |° o U L ®| Tx2(ocsiPcs) @] ver
%l %l %l g g @| GND ®| Vc2
® @ @ @ ©® 13max
" TX1(GSMB501900) Ve3
S2 (LX-P612S2) (Unit:mm)  (LX-P612S2)

Top View 45 Bottom View @ RX2(GSMB50/900/DCSIPCS) @) | TRX (UMTS)
® @ 0O ® ® ®» @ ® @ © @) | RX3(GSMB50/900/DCS/PCS) vdd
KYOCERA OooOoooaad ®) | RX4(GSM850/900/DCS/PCS) [@D | GND

@ ® o U ae @ | Rx1(GSMes0900DCSPCS) |@ | ANT
g ® P 6S2 |o ® ] | oo e | [ |@ ®| GND @ | GND
® O 0501 |© o U Ue ®| Tx2(DCS/PCS) =
ooood @| GND ®| Ve2
max. ® © ® ©®© ©
@ e e e e mw TX1(GSM850/900) Vc3
Specifications (at 25°C)
GSM (850/900) DCS/PCS UMTS
e X RX TX RX TX
Freq. |Ins.Loss Att. Freq. |Ins.Loss | Freq. |Ins.Loss Att. Freq. | Ins.Loss | Freq. | Ins.Loss Att.
(MHz) | (dB) (dB) (MHz) | (dB) | (MHz) | (dB) (dB) (MHz) | (dB) | (MHz) | (dB) (dB)
824 10 849 869 to 894 171010 1785 1805 to 1880 1710101785
LX-P61251 <1.2 |67 (2+h0,3+h) <1.05 <14 |>65 2+, 3+ho) <1.3 <0.85 |>65(2+f, 3+)
88010 915 925 t0 960 185010 1910 1930 to 1990 1850 to 1910
824 t0 849 869 to 894 171010 1785 1805 to 1880 1710101785
LX-P61252 <1.2 | 267 (2+0,3%h0) <1.05 <1.4 (265 2+, 3+ho) <1.3 <0.85 |265(2+f0, 3+f0)
880 t0 915 925 to 960 185010 1910 1930 to 1990 1850 to 1910
Recommended Land Pattern wnit:mm)  Recommended Reflow Profile
080 080 1.60 0.45 Efg‘)”' ] Poak: 240-250°C
T | 250 o
E::l E::l |:| E::l 150-190°C
200 - 230°C over
| 50sec. max.
377«5» 0.975 o.‘ss |:| s 150 -
T e B N
- = = .
I:I I:I gl %0 60sec. 100sec.
] L] Dq
. 0‘ time
(sec.)
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Bluetooth™ RF Modules

RBOG6A Series

) KYOCERG

Features
* Best solution for CDMA cell phone with

bluetooth function

(—88dBm typ)

* Miniature size of 5.0 x 4.0 x 1.1mm
* Improved reception sensitivity

* Low power consumption

(Tx: 36mA typ, Rx: 38mA typ)

-30 to +85°C

» Wide operating temperature range of

Ph Free RoH$ Compliant
Dimensions (Unit:mm)  Pin Assigments
Top View 50 @®| GND ©| CLK_REF
T —— . ®|LDO1 SBCK
® KYOCERA @ ®|LDO2 @| SBDT
3z o| RBO6A ® @ | XTAL_IN @ | vDD_MSM
® ® & | SYNC_DET/TX_EN|@®| N.C
‘| 0412 or Sl
® ®| SBST VDD_A
. L @| GND ®| GND
S RX_BB/TX_BB ANT
Bottom View o -
o0 C_J0O0(w
@[] e
o|[] e
®|[] []|@
el C_JO0O®
® @ ®
Specifications
Unit min. typ max.
Power Supply VDD_MSM \' 2.5 2.7 2.9
Current Cosumption
Receive Mode mA - 37 40
Transmit Mode mA - 36 40
Standby Mode pA - 20 50
Ambient Temperature °C =30 25 85
Receiver RF Specifications
RCVI/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 - 3
Recommended Land Pattern wnit:mmy  Recommended Reflow Profile
(045035 05 03, 13 (03,05 035045 tfg”'
J L J ‘ J L J L J ‘ 250 — Peak: 240-250°C
15sec. max.
| — - - r-- — o Yy / \
: |:| |:| |:| [ 7% 20 450190°C 230°C
| 4+ 1 over
g 0 — . max.
:|:| |:| | 72 15 i 50sec. ma:
: - - t 75 100 —
| - I—Iﬁifﬁ
| ‘Vifm
: |:| :7*2 %07 60sec. 100sec.
I — '
0000 t_
7777777777777777777 (;:ce.)
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Bluetooth™ RF Modules

RBO04 Series

) KYOCERD

Features

* Best solution for CDMA cell phone with
bluetooth function

* Miniature size of 4.5 x 3.2 x 1.1mm

» Improved reception sensitivity
(-88dBm typ)

* Low power consumption
(Tx: 36mA typ, Rx: 38mA typ)

» Wide operating temperature range of
-30 to +85°C

RoH§ Complant
Dimensions (Unit:mm)  Pin Assigments
Top View 45 @ | GND ©®| CLK_REF
® @ ®
- 5 @| LDO1 SBCK
o, KYOCERA |. ®|LD02 @| sBDT
3l RB04 ® @ | XTAL_IN @| VDD_MSM
“TOWXXX O N ®| sYNC_DETTX EN|®| N.C
3 5 3 ®|SBST VDD_A
EI @ | GND @®| GND
= RX_BB/TX_BB || ANT
Bottom View _
® ® ®
el 00C—0O0 @
®@| O O |@
o O o le
©l O O |@
o OO0C—3J0O04d|e
® @ ®
Specifications
Unit min. typ max.
Power Supply VDD _MSM \' 2.5 2.7 2.9
Current Cosumption
Receive Mode mA - 37 40
Transmit Mode mA - 36 40
Standby Mode pA - 20 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 - 3
Recommended Land Pattern wnt:mm)  Recommended Reflow Profile

temp.
(°C)

250

NS 200

150-190°C

150 —

v 100 —

v 50 -

60sec.

100sec.

T
0.21

Peak: 240-250°C
156sec. max.

230°C
over
50sec. max.

time
(sec.)
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Bluetooth™ HCI Modules

FCO1UAB Series

0 K40

CERd

Features
* Bluetooth HCI module
+ Ultra-miniature size of 5.0 x 4.0 x 1.4mm
» Wide operating temperature range of
-20to +70°C
* Memory and clock unit are need to be
attached
* Ver 1.2 compatible
* Class 2
Ph Free RoHS Compliant
Dimensions (Unit:mm)  Pin Assigments
Top View 5.0:0.15 M| GND @| GND
— 0D © 06 ® 6 6 ®@| cap ®| cLK
*| KYOCERA |® ®| GND GND
gle ® @| Pcm ®|PIO
¢ «| FCO1UAB |-
® X0515 ® ®| PCM PIO
O ®| PCM @| V10
R @| Pcm ®| vDD
= UART GND
Bottom View ©| UART RST
CCCICIR IR
ooooooo | UART @| GND
®10 0o @| UART @| ANT
@0 mle)
®l0 Ole
e|lO O gle
goooooogoo
D ® ® ® @ ® 6
Specifications
Unit min. typ max.
Power Supply VDD_MSM \' 2.2 - 3.6
Ambient Temperature °C -20 25 70
Receiver RF Specifications
RCVICA/02/C (Sensitivity-Multi Slot Packets)
DH5 dBm - -80 -72
Transmitter RF Specifications
TRM/CA/01/C (Output Power)
Class 2 Pave dBm —6 - 4
Recommended Land Pattern wnt:mm)  Recommended Reflow Profile
0.35 temp
03, 01 | o e
5] 250 - Peak: 240-250°C
I} 15sec. max.
oodoognd 28 —\
0 - 7 ssotere P
D D @ 150 — i gézgc. max.
O O 100 |
D OU.SD 0.3 50 —
“ 60sec. 100sec.
oodooooaod ‘
time.
(sec.)
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THE NEW VALUE FRONTIER

% KYOCERA

Others

Shock Sensors
Piezo Ceramic Elements

Piezo Buzzers



Piezoelectric Shock Sensors

PSAC Series

) KYOCERD

Features

+ Charge sensitivity type shock sensor

» 0 and 25 degree inclined angle available
» Small size, low profile, high sensitivity

* Tape and reel packaging available

* Reflow solderable

Applications

 Data Protection for Disc Media such as
HDD, DVD, CD-R/RW etc.
» Shock Detection for Air Bag System

How To Order

(DSeries

@Size

®lnclined Angle (0: 0°, 2: 25°)
@Type

(®Packaging (R: Tape and Reel)

RoHS Compliant
Dimensions wnit:mm) Recommended Land Pattern Recommended Reflow Profile
PSAC482 48:02 PASC482 st
300~
. 08,09 20 0.9 0.8 —
. N ‘ ‘ OO 250 ~— Peak: 245¢5°C
=] = ~ (Over 230°C, 30 to 40sec.)
E‘ § ‘% 200 — Preheat 3
702 b= g %07 P
2 o o~ E‘ 1150 t0 180°C | |
e N S 107 190 to 120sec | | |
of = 50— Over 200°C
ci¢ within 80sec.
1.110.2‘ 1.&0.2‘ ° Time (Sec.)
PSAC380 1202 PSAC380 s
1.5 1.6 1.5
3.8:0.2 3 N
4’0‘.310.‘;7 4’0‘.810.‘2‘7 o
Packaging (Unit : mm)
Tape Reel
. K . Pulling Direction Lol W1
s
[ W2
Part No. | Symbol A B w E F Symbol A N Wi W2
+ +
PSACAS2 Dimension 25401151401 12.0¢0.2|1.75¢0.1 | 5.5£0.1 | |Dimension| 180+5.0 | 60 min. 125 20.5 max.
PSAC380 .310.1(4.840.1 +2.0/-0.0
Parts No.| Symbol PO P1 D K T Symbol (o D E
+
EACHRE Dimension |4.0+0.1|4.0+0.1 [1.5+0.1/-0 12501 0.3£0.05( |[Dimension| 13.0+0.2 | 21.0+0.8 | 2.0+0.5
PSAC380 1.310.1
Specifications
Item Inclined Angle Capacitance Charge Sensitivity | Resonant Frequency | Isolated Resistance Non-linearity
Part No. (degree) (pF) (pC/G) (kHz) (GQ) (%)
PSAC482S-R 2543 315+30% 0.25+30% 23+30% 0.5 min. 5 max.
PSAC380A-R 0+3 400+30% 0.15£30% 30+30% 0.5 min. 5 max.
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Piezo Ceramic Elements

KBS Series

) KYOCERG

Dimensions

Features

+ Wide variety of tones by connecting to IC

* Low current consumption, thin and light
design

« High reliability and no contact noise

Applications

* Clocks, Electronic Calculators, Pagers,
Cameras

* Equipment Using Microcontrollers
(Microwave Ovens, TVs, Stereos,
Automobiles, etc.)

* Telecommunications (Facsimile Machines,
Telephones)

* Electronic Medical Instruments

Standard Leads

How to Order

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

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

(Unit : mm)
L
Electrode T L[»&
Piezoelectric Disc
Metal Disc ! i l\(:\ i = -
\
7+7 ‘ C (red)
\
m C (black)
ko —
S /R N W: Thickness AWG-32 UL-1571
60 specifcatons L: Length (mm) 5045, 7545, 100+10
forvalues of A, B, C. ete. S: Strip (mm) 341
C: Color red, black
Specifications (A type)

Resonant | Resonant . Dllizvstetn (i) :

G Frﬁ:?(lljliljlcy Imp?g?nce Cap?:):'l:t]ance Metal Disc | Ceramic Disc | Electrode Total Thickness| Metal Disc Mlﬁ:;!ezlaslc
(0A) (oC) 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 14.240.3 (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 15.04£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 20.240.3 (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 20.240.3 (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
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Piezo Ceramic Elements

KBS Series

) KYOCERD

Dimensions

(Unit : mm)

Features

« High sound pressure level and clear sound
by connecting to a self oscillating circuit

« Thin and light design

* High reliability and no contact noise

Applications

» Smoke Detectors, Security Alarms and
Other Warning Devices

« Pagers, Electronic Calculators, Alarm Signals

» Telephones

Standard Leads

Electrode

Piezoelectric Disc

Metal Disc

Feedback Tab

1 I

S«[»k
—
—

15 —

C (red)

1L

C (blue)

C (black)

How to Order
KBS - 35 DA -

© @ 6

DSeries
(@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.)

3G L-3
@6 6 @

Lt
W: Thickness AWG-32 UL-1571
L: Length (mm) 5015, 7545, 100+10
forvaives o A, 8., e S: Strip (mm) 3+1
C: Color red, black, blue
Specifications (G type)
Dimensions (mm)
Resonant | Resonant . .
Capacitance Metal Disc
UL Lo Fre[clq(lﬁ(;?cy Imp?g?nce [pFI] Metal Disc | Ceramic Disc | Electrode ([Total Thickness| Metal Disc Material
(0A) (oB) (¢C) (T) Thickness (t)
KBS-27DA-5G 4.6£0.5 200 16,000+30%| 27.0+0.1 20.240.3 (19.0) 0.53+0.1 0.25+0.03 Brass
KBS-35DA-3G 2.910.5 200 25,000+£30%| 35.0+0.1 25.0+0.3 (23.6) 0.53+0.1 0.25+0.03 Brass
v
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Piezo Buzzers
KBS Series

) KYOCERG

Dimensions

Features

* Low current consumption - high sound
pressure

» 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

Applications

+ Confirmation Tone for Various Office
Automation Equipment

+ Automobiles, Microwave Ovens, Refrigerators

* Clocks, Toys, Game Machines

How to Order

KBS-27 DB-3 A
® @ 6 @6
(DSeries

(@Diameter (mm)
(®Appearance (Buzzer with Casing)
(®Resonant Frequency
®Type of Terminals
(A: With Lead, P: Round Pin)

(Unit : mm)

KBS-15DB-4A

16.8

KBS-27DB-3A

KBS-13DB-4P-2

|
|

ol 2
= o

&
%

0.95 max -
M

KBS-20DB-2P-0

6.5

KBS-20DB-5A

KBS-20DB-4P-0

i w ot
(0.6) ! [

0.95 max_ |,

10.0

6.5

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%

-170 -

FAV/X!



BManufacturing Plants (Kyocera & AVX Group)

) KYOCERD

@

=)
&

=)
(&

B
8
¥l

| North America | | Europe | | KYOCERA Plant |
Plant Location Plant Location Plant Location
(@ |Colorado @ Coleraine Ireland @|SKE Shanghai
@ |Sun Valley @3 |Paignton U.K.
(3 |Biddeford Dijon France
@ |Olean USA ® Lanskroun Croch | KYOCERAKINSEKIPlant |
(5 |Raleigh Uherské Plant -
® | Conway Location
@ Myrtle Beach @ KYOQERA KINSEKI ELECTRONICS
| Middle East | (Thailand) Thailand
Plant Location @) |KYOCERA KINSEKI PHILIPPINES
| Central, South America | ©)Jerusalem Israel | Philipines
Plant Location
Juarez Mexico | Asia |
@ |Chihuahua Plant Location
El Salvador El Salvador Penang Malaysia
@)|Manaus Brazil Taiwan Taiwan
Tianjin PR.C
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0} KYOCERA

BKyocera Network in Japan

KYOCERA KINSEKI
Hokkaido

KYOCERA Headquarters

P A _
KYOCERA KINSEKI Headquarters

KYOCERA KINSEKI Yamagata

KYOCERA / KYOCERA KINSEKI
Nagano Okaya Plant

KYOCERA / KYOCERA KINSEKI
Shiga Yokaichi Plant =

Kyoto Headquarters/Kansai Sales Office/ :
International Sales Division

Tokyo Sales Office

KYOCERA KINSEKI Chiba

KYOCERA KINSEKI Hedquarters
KYOCERA Tokyo Komae Sales Office

Nagoya Sales Office

R&D Center, Keihanna

KYOCERA / KYOCERA KINSEKI
Kagoshima Kokubu Plant

Kagoshima Central Research Laboratory

KYOCERA KINSEKI
Hokkaido Corporation
KYOCERA

KYOCERA KINSEKI

KYOCERA KINSEKI
Yamagata Corporation

Chiba Corporation

Kagoshima Sendai Plant

i

KYOCERA/KYOCERA KINSEKI
Nagano Okaya Plant

KYOCERA/KYOCERAKINSEKI ~ KYOCERA KYOCERA/KYOCERAKINSEKI
Shiga Yohkaichi Plant Kagoshima Sendai Plant

Kagoshima Kokubu Plant
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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 Electronic Devices LLC, Santa Clara Office
2340-A Walsh Avenue, Santa Clara, CA 95051
Phone: (1)-(408)988-4900 Fax: (1)-(408)988-4901

*KYOCERA Electronic Devices UK Ltd European Headquarters
Admiral House, Harlington Way, Fleet, Hampshire, GU51 4BB, England
Phone: (44) 1252 770 000 Fax: (44) 1252 770 009

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 FI, Korea Life Insurance 63 Bldg, #60, Yoido-Dong,
Youngdeungpo-ku, Seoul, 150-763, Korea
Phone: (82)-2783-3288 Fax: (82)-2783-3207

) KYOCERD

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 (Thailand) Co Ltd
159 Serm-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 Fax: (86)-(21)-5888-5096
» Shenzhen Office
Suite D, E 23/F, A Fortune Plaza, 7060 Shennan BId., Futian
District, Shenzhen, 518040 PRC
Phone: (86)-(755)-82873625 Fax: (86)-(755)-82873640
« Beijing Office
19F, Tower C HeQiao Building 8A GuangHua Rd., Chao Yang
District, Beijing 100026, PRC
Phone: (86)-(10)-65832270 Fax: (86)-(10)-65832250

FAV/X!
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AVX CORPORATION AVX/KYOCERA (Singapore) Pte Ltd
» North American Sales Headquarters 151 Lorong Chuan #06-05/06 New Tech Park, Singapore 577183
801 17th Ave. South , P.O. Box 867, Myrtle Beach, SC 29577 Phone: (65)-6286-7555 Fax: (65)-6488-9880
Phone: (1)-(843)448-9411  Fax: (1)-(843)448-1943
+ Northwest Regional Office AVX/KYOCERA (HK) Ltd
12117 NE 99th Street, Suite 1930 Vancouver, WA 98682 « 3/F., Hilder Center, 2 Sung Ping Street, Hunghom, Kowloon Hong Kong
Phone: (1)-(360)699-8746  Fax: (1)-(360)699-8751 Phone: (852)-2363-3303  Fax: (852)-2765-8185
» Southwest Regional Office
3120 N. Arizona Ave. Suite 102, Chandler, AZ 85225 AVX/KYOCERA (HK) Ltd, Taiwan Branch
Phone: (1)-(602)678-0384  Fax: (1)-(602)678-0385 15F, 88, Hisn Tai Wn Road, Sec 1, His Chih, Taipei Hsien, Taiwan
- North Central Regional Office Phone: (886)-(2)2696-4636 Fax: (886)-(2)2696-4237
3091 East 98th Street, Suite 180, Indianapolis, IN 46280 B
Phone: (1)-(317)848-7153  Fax: (1)-(317)844-9314 AVX/KYOCERA (Malaysia) Sdn. Bhd. _
- South Central Regional Office Suite 3.3, 3rd Floor, Wisma Leader, 8 Jalan Larut, 10050 Penang, Malaysia
100 North Central Expressway, Suite 804, Richardson, TX 75080 Phone: (60)-4-228-1190  Fax: (60)-4-228-1196
o R e 223 Fax: (11(072)665-2080 AVX/KYOCERA Yuhan Hoesa |
1015 Matheson Bivd E, Unit 6 Mississauga, Ontario LAW 3A4 CANADA 10th Fl, Korea Life Insurance 63 Bldg, #60, Yeouido-Dong,
Phone: (1)-(905)238-3151  Fax: (1)-(905)238-0319 Yeongdeungpo-gu, Seoul, 150-763, Korea

Phone: (82)-2785-6504  Fax: (82)-2784-5411

3900 Electronics Drive, Raleigh, NC 27604 . . .
) " AVX/KYOCERA (Shanghai) International Trading Co. Ltd.
Phone: (1)-(404)608-8151  Fax: (1)(770)972-0766 Room 15A08, Marine Tower, No.1Pudong Ave. Shanghai, PRC 200120

AVX LIMITED Phone: (86)-(2)-6886-1000 Fax: (86)-(2)-6886-1010

» European Sales Headquarters AVX/KYOCERA (Tianii . .
. . . ianjin) International Trading Co. Ltd.
Admiral House, Harlington Way, Fleet, Hampshire, GU51 4BB, England UnitA B.D. 7th Flo(or Tenjg D)a Building, No. 18 Teng Da goad Tianjin

Phone: (44) 1252 770 000 Fax: (44) 1252 770 001 Port Free Zone, Tianjin, PRC 300456

+ AVX GmbH (Germany) . .
Ohm str. 12 Haus 1, D-85757 Karlsfeld, Germany Phone: (86)-(22)-2576-0098 Fax: (86)-(22)-2576-0096
Phone: /i“gg 813190040 Fax: (49) 81319004 44 Tianjin AVX/KYOCERA International Trading Co., Ltd
A. (France) . Room 927, Towercrest Plaza
ZA de Courtaboeuf B.P. 213, Miniparc 6 Av. des Andes, 91941 No.3, Mai Zi Dian West Road, Chao Yang District
LES ULIS Cedex, France Beijing, P.R. China 100016

Phone: (33) 169 18 46 00 Fax: (33) 1 69 28 73 87 Phona: (B6)-(10)-8458- Fax: (86)-(10)-8456-3382
CAUXSRL (taly) one: (86)-(10)-8458-3385 / 3386 Fax: (86)-(10)-8458-338

Via Galilei, 2 20091 Bresso, Milano, Italy
Phone: (39) 042614571 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

» Southeast Regional Office
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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 2005.
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