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“QMEMS” EPSON TOYOCOM

In order to meet customer needs in a rapidly advancing digital,
broadband and ubiquitous society, we are committed to offering products
that are one step ahead of the market and a rank above the rest in quality.
To achieve our goals, we follow a “3D (three device) strategy” designed to
drive both horizontal and vertical growth. We will to grow our three device
categories of “Timing Devices”, "Sensing Devices” and “Optical Devices”,
and expand vertical growth through a combination of products from these
categories.

A Quartz MEMS is any high added value quartz device that exploits the
characteristics of quartz crystal material but that is produced using MEMS
(micro-electro-mechanical system) processing technology.

Market needs are advancing faster than previously imagined toward
smaller, more stable crystal products, but we will stay ahead of the curve
by rolling out products that exceed market speed and quality
requirements. We want to further accelerate the 3D strategy by QMEMS.

Quartz devices have become crucial in the network environment where
products are increasingly intended for broadband, ubiquitous applications
and where various types of terminals can transfer information almost
immediately via LAN and WAN on a global scale. Epson Toyocom
Corporation addresses every single aspect within a network environment.
The new corporation offers “Digital Convergence” solutions to problems
arising with products for consumer use, such as, core network systems
and automotive systems.

N

PROMOTION OF ENVIRONMENTAL MANAGEMENT SYSTEM
CONFORMING TO INTERNATIONAL STANDARDS

At Epson Toyocom, all environmental initiatives operate under
the Plan-Do-Check-Action(PDCA) cycle designed to achieve
continuous improvements. The environmental management
system (EMS) operates under the ISO 14001 environmental
management standard.

ISO 14000 is an international standard for environmental management
that was established by the International Standards Organization in 1996
against the background of growing concern regarding global warming,
destruction of the ozone laver. and alobal deforestation.

All of our major manufacturing and non-manufacturing sites,in Japan and overseas, completed the acquisition of ISO 14001 certification.

WORKING FOR HIGH QUALITY

In order provide high quality and reliable products and services than meet customer needs,
Epson Toyocom made early efforts towards obtaining ISO9000 series certification and has acquired ISO9001 for all business establishments in Japan
and abroad. We have also acquired ISO/TS 16949 certification that is requested strongly by major automotive manufacturers as standard.

QS-9000 is an enhanced standard for quality assurance systems
formulated by leading U.S. automobile manufacturers based on the
international ISO 9000 series.

» Explanation of the mark that are using it for the catalog

——

ISO/TS 16949 is a global standard based on QS-9000, a severe standard
corresponding to the requirements from the automobile industry.

»Pb free.

Pb
A Free

» Complies with EU RoHS directive.
*About the products without the Pb-free mark.

RUHE' )
“ompliant

Contains Pb in products exempted by EU RoHS directive.
(Contains Pb in sealing glass, high melting temperature type solder or other.)

» The products have been designed for high reliability applications such as Automotive.

Notice

eAny part of this material may not be reproduced or duplicated in any form or any means without the written permission of Epson Toyocom.
eThe information, applied circuitry, programming, usage, etc., written in this material is intended for reference only. Epson Toyocom does not
assume any liability for the occurrence of infringing on any patent or copyright of a third party. This material does not authorize the licensing for

e This material is subject to change without notice.

any patent or intellectual copyrights.

eAny product described in this material may contain technology or the subject relating to strategic products under the control of the Foreign
Exchange and Foreign Trade Law of Japan and may require an export license from the Ministry of International Trade and Industry or other

approval from another government agency.

eYou are requested not to use the products (and any technical information furnished, if any) for the development and/or manufacture of weapon
of mass destruction or for other military purposes. You are also requested that you would not make the products available to any third party

who may use the products for such prohibited purposes.

eThese products are intended for general use in electronic equipment. When using them in specific applications that require extremely high
reliability, such as the applications stated below, you must obtain permission from Epson Toyocom in advance.
/ Space equipment (artificial satellites, rockets, etc.) / Transportation vehicles and related (automobiles, aircraft, trains, vessels, etc.)
/ Medical instruments to sustain life / Submarine transmitters / Power stations and related / Fire work equipment and security equipment

/ traffic control equipment / and others requiring equivalent reliability.

e In this new crystal master for Epson Toyocom, product codes and markings will remain as previously identified prior to the merger.
Due to the on-going strategy of gradual unification of part numbers, please review product codes and markings, as they will change during the

course of the coming months.

We apologize for the inconvenience, but we will eventually have a unified part numbering system for Epson Toyocom that will be user friendly.
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kHz Range

Crystal Unit Real Time Clock Module

Crystal unit
Sertal ntertece 4
MHz Range FC-12M.... el 12 Rx:4581NB
Crystal unit g g 13 RA-4565SA...
FC-13E. 6 15 R e SAIE..
SAW FC-13F. 7 TSX-3225 .16 -5412SF .......
FC-135. 8 FA-238V .. 16 Serial Interface 3-Wi
Resonator erial Interface 3-Wire
FC-145. .8 FA-238..... .16 RTC-4701JE/NB
FC-255. 8 TSX-4025 A7 RTC-4574SA/JEINB
MC-146..... 9 TSX-5032.... A7 RX-4574LC ....
SPXO MC-156.... 9 FA-365. 18 RA-4574SA....
MC-306... 10 MA-306 19 RTC-4543SA/SB
MC-405/406 10 MA-406... .20 RX-4575LC
MC-30A.... A1 MA-505/506 .20 RX-4571LC/NBISA .......
C-TYPE A2 CA-301 ... w21 :
C-4-TYPE.... 12 - - :
RTC-8564JE/NB ............ 101
SAW Resonator RX-8564LC ... .101
NS-21R.... RA-8565SA..... .102

Spread Spectrum

Low-jitter
SAW

High-Stability

Rubidium atomic

Real Time Clock
Module
Serial Interface

Real Time Clock
Module
Parallel Interface

Optical device

Application

Guide

NS-32R....

RX-8571SA/NB/LC ..
RX-8581SA/JE/NB
RA-85818A....
RX-8731LC
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Parallel interface
RTC-7301SF/DG...
RTC-72421..
RTC-72423
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... 107

... 108
... 109
... 109
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S$G-3050BC
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SG-150S*E..... 30
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S$G-550 series....
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SG-531 series
S$G-51 series
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VG-4511CA ... ..66
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TCO-291J.. .68
TCO-2000.. 69 to 70
TCO-2100 69 to 70
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TG-5021BA
TG-5021CG
TG-5025CG
TG-5005CE .
TG-5010LH.... .76
TCO-5860 series..... 77
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(0109 (o]
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TCO-6920A ......... .82
0X-6501GG series ......... 83
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MF-372A/MF-373A........
MF-722A/MF-723A........
MF-734A ........cccvininns

SAW Filter
FF-555.
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XV-8000LK....
XV-8000CB
XV-8100CB
XV-3500CB....
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WAVE PLATE
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...135to 136
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Crystal Unit / Resonator
» kHz Range Crystal Unit (Tuning fork)

. Frequency
Page Model Actual size (mm)  Max. 20 kHz 32 kHz 100 kHz 200 kHz 300 kHz
4 FC-12M =] 2.05%1.2x0.6 t 32 kHz m—  77.5 kHz
5 FC-13D = [NEW]| 3.2x1.5x0.38 t ©32.768 kHz
FC-13E = 3.2x1.5%0.48 t ©®32.768 kHz
6 FC-13A = E3| 3.2x1.5%0.9 ©32.768 kHz
7 FC-13F = 3.2x1.5%0.6 t ©32.768 kHz
FC-135 L= 3.2x1.5%0.9 t 32 kHz I /7.5 kHz
8 FC-145 =m 4.1%1.5%0.9 t ©32.768 kHz
FC-255 L0 4.9%1.8%0.9 t
o MC-146 e 7.0%1.5x1.4 t 32 kHz m——— 100 kHz
MC-156 I 7.1x3.3x1.5t
10 MC-306 m 8.0x3.8%x2.54 t 20 kHz I 165 kHZz
MC-405/406 10.41%4.06x3.6 t 20 kHz _ 165 kHz 9307.2 kHz
11 MC-30A s =] 8.0x3.8x2.54t 20 kHz | G5 kHZ
C-001R = 3.1
C-002RX === ©2.0
12 C-004R —_— ®1.5 ©32.768 kHz
C-005R — 1.2
C-2-TYPE e 2.0 20 kHz T 165 kHz 9307.2 kHz
C-4-TYPE — 1.5 32 kHz I 120 kHz 192 kHz i
> MHz Range Crystal Unit (AT)
. Frequency
Page Model Actual size (mm) Max. 1 MHz 10 MHz 20 MHz 64 MHz
FA-118 @I 1.6%1.2x0.4 t 26 MHz | EEEEEEE 79 909 MHz
13
FA-118T [REW] 1.6x1.2x0.35 ¢ 30 MHz ES— 5\
14 FA-128 2.0%1.6%0.5 t 24 MHz | I 5/ Mﬁz
]
15 FA-20H 2.5%2.0%0.55 t 12MHz 48 MHz
FA-238V 3.2x2.5%0.7 t 12 MHz =l 15.999 MHz
16 FA-238 3.2x2.5%0.7 t 16 MHz I G \VHz
TSX-3225 e 3.2%2.5%0.6 t 16 MHz EE—————— 48 MHz
17 TSX-4025 2l 4.0%2.5%0.7 t 12 MHz — 32 MHz
TSX-5032 el 5.0%3.2x0.8 t 10 MHz ne— 32 MHz
®12 MHz |
18 FA-365 6.0x3.5x1.4 t |
m 14MHz N 41 MHz
©14.31818 MHz
19 MA-306 8.0%3.8x2.54 t ;
17,734 MHz N 41 MHz
MA-406 11.7%4.8x3.7 t 4 MHz — 64 MHz*
20 * 8.0 MHz < f_nom < 8.2 MHz : Unavailable.
" Availaple frequencies fromi4 MHz to less than 5.5 MHz
MA-505/506 il 13.46x5.08x4.6 ¢ (4 MHz ,4.032 MHz ,4.096 MHz ,4.19 MHz ,4.194304 MHz ,
®3.1 4.433619 MHz ,4.5 MHz ,4.8 MHz ,4.9152 MHz)
21 CA-301 L anaams : i
» Resonator (SAW)
. Frequency
Page Model Actual size (mm) Typ. 200 MHz 500 MHz 700 MHz 1 GHz
22 NS-21R 3 25x20x0.86t 300 MHz ~ EES— 500 MHz
NS-32R @ 3.8x3.8x0.98 t 312 MHz — 870 MHz
23 FS-335 ] @ 3.8x3.8x0.98 t 300 MHz — 870 MHz
FS-555 | ? @ 4.8x5.2x1.5t 230 MHz _ 500 MHz
7
24 | FS-585 : 3| ssx5.2x1.5¢ 300 MHz ~SS— 500 \MHz
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kHz RANGE CRYSTAL UNIT ﬁr:

LOW PROFILE SMD

FC-12M

. 7~ \ :&?;5/‘ &
\ o’ L g

eFrequency range 1 32.768 kHz (32 kHz to 77.5 kHz) =

eExternal dimensions : 2.05x 1.2 x 0.6t (mm)

eOvertone order : Fundamental

eApplications : Small communications devices

ltem Symbol Specifications Remarks
Nominal frequency range f_nom 32.768 kHz 32 kHz to 77.5 kHz Please' contagt us for mqume§
regarding available frequencies.
Storage T_stg -55°C to +125 °C Store as bare product after unpacking
Temperature| temperature
range  Operating T use -40 °C to +85 °C
temperature
Level of drive DL 0.5 pW Max.
Frequency tolerance f tol +20 x 10° +25°C, DL=0.1 pW
(standard) - +30 x 10° Please ask for tighter tolerance

Turnover temperature Ti +25°C 15 °C
Parabolic coefficient B -0.04 x 10°® / °C? Max.
Load capacitance CL 12.5 pF
Motional resistance (ESR) R1 90 kQ Max. 90 kQ to 65 kQ
Motional capacitance C1 6.4 fF Typ. 7.0 fF to 2.7 fF
Shunt capacitance Co 1.3 pF Typ. 1.6 pF to 0.8 pF
Frequency aging f_age +3x 10/ year Max. +25 °C, First year

E634J
L 2.05:005 | |‘£.|

x

— ©

| | |2

= o_¥ o
| 1.0

#1 . #2 Internal
,connegtion *Do not design any patterns on shaded area.
1

http://www.epsontoyocom.co.jp

1.2+£0.05
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kHz RANGE CRYSTAL UNIT
LOW PROFILE SMD

FC-13D/FC-13E

eFrequency range 32.768 kHz
eExternal dimensions : 3.2x1.5x0.38t(mm) ---FC-13D
: 3.2x15x0.48t(mm)---FC-13E

Epson Toyocom

eOvertone order Fundamental
eApplications Small communications devices
Smart Card
Specifications
ltem Symbol FC-13D | FC-13E Remarks
Nominal frequency range f_nom 32.768 kHz
Storage .
T_stg -55 °C to +125 °C Store as bare product after unpacking
Temperature| temperature
range  Operating T use -40 °C to +85 °C
temperature
Level of drive DL 0.5 uW Max.
Frequency tolerance o o +25 °C, DL=0.1 upW
(standard) f_tol 20 x10 10010 Please ask for tighter tolerance

Turnover temperature Ti +25°C 5 °C

Parabolic coefficient B -0.04 x 10 / °C* Max.

Load capacitance CL 7 pF, 9 pF, 12.5 pF | 9 pF, 12.5 pF Please specify

Motional resistance (ESR) R1 75 kQ Max.

Motional capacitance C1 3.4 fF Typ.

Shunt capacitance (]4) 1.0 pF Typ.

Frequency aging f age +3 x 10/ year Max. +25 °C, First year

*Do not design any patterns on shaded area.

FC-13D FC-13E
2
&
o
Internal connection Internal connection
(TOP VIEW) (TOP VIEW)
R R
! ! #2 ! !
o[ : -
wml_____! #2 mi_____lw
#3 are connected to the cover. H
0.7 075 (Please connect to ground) 0.75
FC-13D 7 0 85 FC-13E 10
ol .
/ ©
/// %
2 55 25

http://www.epsontoyocom.co.jp
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kHz RANGE CRYSTAL UNIT
FOR AUTOMOTIVE APPLICATIONS
LOW PROFILE SMD

FC-13A

eFrequency range 1 32.768 kHz

eExternal dimensions : 3.2x 1.5 % 0.9t (mm)

eOvertone order : Fundamental

eApplications : Small communications devices
Smart Card

eConforms to AEC-Q200

ltem Symbol Specifications Remarks
Nominal frequency range f_nom 32.768 kHz
Storage .
T_stg -40 °C to +125 °C Store as bare product after unpacking
Temperature| temperature
range  |Operating T_use -40°C to +125 °C
temperature
Level of drive DL 0.5 uW Max.
Frequency tolerance f_tol +20 x 10, £30 x 10, +50 x 10°® +25 °C, DL=0.1 uW
(standard)
Turnover temperature Ti +25°C +5 °C
Parabolic coefficient B -0.04 x 10° / °C? Max.
Load capacitance CL 9 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 80 kQ Max.
Motional capacitance C1 3.2 fF Typ.
Shunt capacitance COo 0.9 pF Typ.
Frequency aging f_age +3 x 10°/ year Max. +25 °C, First year

Internal connection
(TOP VIEW)

1.35
. -

g e O e -

oL #2 *Do not design any patterns on shaded area.

http://www.epsontoyocom.co.jp
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kHz RANGE CRYSTAL UNIT
LOW PROFILE SMD

FC-13F

eFrequency range
eExternal dimensions :
eOvertone order
eApplications

32.768 kHz

Fundamental

3.2 x1.5x0.55t (mm) Typ.

Small communications devices

Epson Toyocom

ltem Symbol Specifications Remarks
Nominal frequency range f_nom 32.768 kHz Please. contac.t us for |nqume§
regarding available frequencies.
Storage T_stg -55°C to +125 °C Store as bare product after unpacking
Temperature| temperature
range  Operating T _use -40 °C to +85 °C
temperature
Level of drive DL 0.5 pW Max.
Frequency tolerance 6 +25 °C, DL=0.1 pW
+
(standard) f_tol +20x10 Please ask for tighter tolerance
Turnover temperature Ti +25°C +5 °C
Parabolic coefficient B -0.04 x 10°® / °C? Max.
Load capacitance CL 7 pF, 9 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 80 kQ Max.
Motional capacitance C1 3.3 fF Typ.
Shunt capacitance Co 1.0 pF Typ.
Frequency aging f_age +3 x 10/ year Max. +25 °C, First year

C622J

#1 #2

1.5£0.1

0.55+0.05

Internal Conection
(TOP VIEW)

1.0

7 ]

Z
< 2.5 >

*Do not design any patterns on shaded area.

http://www.epsontoyocom.co.jp
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LOW PROFILE SMD

FC -255

sFrequency range
eExternal dimensions :

eOvertone order
eApplications

kHz RANGE CRYSTAL UNIT

FC-135/FC-145

32.768 kHz (32 kHz to 100 kHz)
3.2x1.5x0.8t(mm)---FC-135
4.1x%x15x0.8t(mm) - --FC-145
49 x 1.8x0.8t(mm) ---FC-255
Fundamental

Small communications devices

e Symbol ™ Fe 35,145 | Fc-zssspeCiﬁcaﬁonch-1 35 FC255 (REES
Nominal frequency range f_nom 32.768 kHz 3;27.|;szHt§ 32 kHz to 100 kHz 2::?;:;g?;}:;g:;:ﬁ:irzi;ses.
Temperature Stt:rr:geer ature T_stg -55°C to +125°C Store as bare product after unpacking
range ﬂggsgraﬂure T use -40 °C to +85 °C
Level of drive DL 0.5 uW Max.
F(r:tc;lézr;%/)tolerance f_tol 20 x 10° ;Izesaos(e:‘azrfggtigr\:\t/er tolerance
Turnover temperature Ti +25°C £5 °C
Parabolic coefficient B -0.04 x 10 / °C* Max.
Load capacitance CL 7 pF,9 pF,12.5 pF 7 pF, 12.5 pF 7 pF,9 pF,12.5 pF 7 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 70 kQ Max. 65 kQ Max. 70 kQ to 45 kQ 70 kQ to 30 kQ
Motional capacitance C1 3.4 fF Typ. 2.0 fF Typ. 3.7fFto 1.6 fF 23fFto 0.6 fF
Shunt capacitance Co 1.0 pF Typ. 1.3 pF Typ. 1.3 pF to 0.5 pF 1.7 pF to 0.9 pF
Frequency aging f_age +3 x 10 / year Max. +25 °C, First year

®FC-135

OFC-145

1.5%0.1

0.840.1

Internal connection
(TOP VIEW)

Internal connection
(TOP VIEW)

®FC-255

1.8 0.1

0.840.1

Internal connection
(TOP VIEW)

@FC-135

@FC-145

+*Do not design any patterns on shaded area.

@FC-255

http:/lwww ontoyocom.co.jp
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kHz RANGE CRYSTAL UNIT
LOW PROFILE SMD

MC -146,MC -156

eFrequency range : 32.768 kHz (32 kHz to 100 kHz)
eExternal dimension : 7.0 x 1.5x 1.4t (mm) ---MC-146
7.1 x3.3x1.5t(mm) ---MC-156

*Overtone order :  Fundamental
eApplications : Small communications devices
MC-146 MC-156
- [ cnss |
Iltem Symbol Specifications Remarks
Nominal frequency range f_nom 32.768 kHz 32 kHz to 100 kHz fF;zqaus: n(é(i)enstad us for inquiries regarding available
Temperature Storage temperature T_stg -55°C to +125 °C Store as bare product after unpacking
range Operating temperature T_use -40 °C to +85 °C
Level of drive DL 1.0 pW Max. Operating Drive level 0.5 pW Max.
Frequency tolerance (standard) f_tol +20 x 10°, £ 50 x 10° +50 x 10°, + 100 x 10°  |+25 °C, DL=0.1 uW
Turnover temperature Ti +25°C+5°C
Parabolic coefficient B -0.04 x 10 / °C* Max.
Load capacitance CL 7 pF, 9 pF, 12.5 pF Please specify
Motional resistance (ESR) Ri1 65 kQ Max. 65 kQ to 25 kQ
Motional capacitance C1 1.9 fF Typ. 2.5fF to 0.6 fF
Shunt capacitance Co 0.8 pF Typ. 1.2 pF to 0.5 pF
Frequency aging f_age +3 x 10 / year Max. +5 x 10 / year Max. +25 °C, First year
M External dimensions ~~ (Unitmm)
@MC-146 . @MC-156 7.1 Max. Internal connection
@l #4 #3 . lf}tTeg'Ffl \zgﬁcﬂon i 3 (TOP VIEW)

EA96

L jm 0n———— #4
j[ O EA99 O]ﬁ E o #3 2 4 r% —————— -i

0.55
0.3 0
Pl
®
o
~
5
.OT
O
2.50
3.3 Max.
%__

LN
—
e
-
.l
o
gl

04 |
04 04 |2 L
0.2 02° ; 5.08 (0.75) 1.6 (0.75)
# 3 R O #2
w4 8 #3
» ﬁz

Do not connect #2 and #3 to external device.
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

® MC-146 @ MC-156
Al m -
S . ;

1.2 5.1 1.2

2 3.88

A
3
'
A
'

http://lwww.epsontoyocom.co.jp
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kHz RANGE CRYSTAL UNIT
SMD

MC -306
MC -405,MC -406

eFrequency range 1 32.768 kHz (20 kHz to 165 kHz)
eThickness : 8.0%x3.8x%x2.54t(mm)---MC-306
10.41 x 4.06 x 3.6 t (mm) ---MC-405,406
eOvertone order :  Fundamental /Overtone (307.2 kHz) MC-306 MC-405 /406

eApplications : Clock and Microcomputer - m

Item Symbol Specifications Remarks

f 20 kHz to 165 kHz . . .
Nominal frequency range f_nom 32.768 kHz ‘ 307.2 kHz(MC-405, 406) Please contact us regarding available frequencies
Temperature | Storage temperature T_stg -55 °C to +125 °C Store as bare product after unpacking

range |Operating temperature T_use -40 °C to +85 °C

Level of drive DL 1.0 uW Max.
Frequency tolerance (standard) f_tol +20 x 10°, #50 x 10° | +50 x 10°, £100 x 10° +25 °C, DL=0.1 uW
Turnover temperature Ti +25°C t5°C
Parabolic coefficient B -0.04 x 10°/ °C*Max.
Load capacitance CL 6 pF to « (standard :12.5 pF) Please specify
Motional resistance (ESR) R1 50 kQ Max. 55 kQ to 6 kQ As per below table

) - 1.8 fF Typ. MC-306
Motional capacitance C1 2.01F Typ. 4.0fF to 0.6 fF MC-405 406

. 0.9 pF Typ. MC-306

Shunt capacitance Co 0.85 pF Typ. 2.0 pF to 0.6 pF MC-405,406
Frequency aging f age +3 x 10° / year Max. +5 x 10° / year Max. +25 °C, First year

Frequency 20 kHz<f_nom< 31.2 kHz |31.2 kHz<f_nom< 40 kHz| 40 kHz<f nom< 90 kHz |90 kHz<f_nom< 130 kHz| 130 kHz<f nom<165 kHz | 307.2 kHz
Motional resistance 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max. 6 kQ Max.

Internal connection in MC-405

@ MC-306 @ MC-405,406 (TOP VIEW)
8.0 Max. [ttty 1
#4 #3
#3 H '
#A Inte(r.lr_mgl;wg‘:’c)tion w4 a 32.768 k D#3 é #1:;]_":”_[;: #2
32.768 k O o § #4 #3 E 6571A E Internal connection in MC-406
E s710|9 |2 o Do 4 {TOP VIEW)
' : #— - #3
T = v ' ! 9.60 = H
#2 [ SR LT H
# #1T l#z 10.41 Max. M T "2
£ lef 12 [ ( Vot [ )
U] Ty v3 Y © I
05 || o C 1
55 190 < 0.51 i ost
( -9)' ('0.9) 2.54 2.54 3 %29

Do not connect #2 and #3 to external device.

Metal may be exposed on the top or bottom of this product. Do not connect #2 and #3 of MC-406 to external device.

This will not affect any quality, reliability or electrical spec. The first digit of No. means: ~ 5xxxx  MC-405
Bxxxx  MC-406
@ MC-306 @ MC-405 @ MC-406
3 A o
©
> -
2 - ©
- S}
<
) B
I -
-y A
A 4.1 3.9 4.1
o 4.1 3.9 4.1 '
A
1.3 4.2 1.3

http://www.epsontoyocom.co.jp
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kHz RANGE CRYSTAL UNIT
FOR AUTOMOTIVE APPLICATIONS

MC -30A

eFrequency range
eThickness

eOvertone order
eApplications :
eConforms to AEC-Q20

——
For Automotive

32.768 kHz (20 kHz to 165 kHz)
2.54 mm Max.

Fundamental

Accessories and ECU sub clock

ltem Symbol Specifications Remarks
Nominal frequency range f_nom 32.768 kHz 20 kHz to 165 kHz fPrlezaus:n(é?enstact us regarding available
Temperature |Storage temperature T_stg -55°C to +125°C Store as bare product after unpacking
range Operating temperature | T_use -40 °C to +85 °C
Level of drive DL 1.0 uW Max.
Frequency tolerance (standard) f_tol +20 x 10, +50 x 10°® +50 x 10, £100 x 10° |+25 °C, DL=0.1 uW
Turnover temperature Ti +25°C 15 °C
Parabolic coefficient B -0.04 x 10°/ °C* Max.
Load capacitance CL 6 pF to « (standard :12.5 pF) Please specify
Motional resistance (ESR) R1 50 kQ Max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8 fF Typ. 4.0fFto 0.6 fF
Shunt capacitance Co 0.9 pF Typ. 2.0 pF to 0.6 pF
Frequency aging f_age +3 x 10/ year Max. +5 x 10°/ year Max.  |+25 °C, First year

Frequency 20 kHz<f nom<31.2 kHz 31.2 kHz<f_nom<40 kHz 40 kHz<f nom<90 kHz 90 kHz<f nom<130 kHz | 130 kHz<f_nom<165 kHz
Motional resistance 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 k) Max.

8.0 Max.
#4 #3 I .
— o 7y nternal connection
[ R (TOP VIEW) 1

32.768 k O ~ g #4 _____F_#?

e 571 © © v i o
= Yy ¥y = | -
#1 #2 10 };‘2

)
— X _ A
/_I \ ?gﬂ ﬂg vy
i <
| _I A ] :‘3 [e))
0.5 1] -
i 55 o AR A
| g gl
(0.9) (0.9) :1.3 | 4.2 . 1.3 R

Do not connect #2 and #3 to external device.

Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

http://www.epsontoyocom.co.jp
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kHz RANGE CRYSTAL UNIT
CYLINDER

C-TYPE
C-2-TYPE,C-4-TYPE

eFrequency range : 32.768 kHz (20 kHz to 307.2 kHz)

eThickness 1 $1.2 mm to $3.1 mm
eOvertone order : Fundamental / Overtone(192 kHz,307.2 kHz)
eApplications : Clock and Microcomputer

Item Symbol C-001R | C-002RX | C-004R [ C-005R Remarks

Nominal frequency range f_nom 32.768 kHz
Temperature [Storage temperature T_stg -20°Cto +70 °C Store as bare product after unpacking

range | Operating temperature| T_use -10 °C to +60 °C
Level of drive DL 1.0 uW Max.
Frequency tolerance (standard) f_tol +20 x10° +25 °C, DL=0.1 uW
Turnover temperature Ti +25°C t5 °C
Parabolic coefficient B -0.04 x 10° / °C*Max.
Load capacitance CL 6 pF to Please specify

. . 35 kQ Max. 50 or 60 kQ Max.| 50 kQ Max. 50 kQ Max.
Motional resistance (ESR) Ri1 (18kQ Typ.) (30 kO Typ.) (30 kQ Typ.) (BTKQ Typ.)
Motional capacitance C1 2.1 fF Typ. 2.0fF 2.0fF 1.9 fF Typ.
Shunt capacitance Co 0.9 pF Typ. 0.85 pF 0.85 pF 0.75 pF Typ.
Frequency aging f_age +3 x 10° / year Max. +25 °C, First year
Item Symbol Co-TYPE Specmclatlons CA-TYPE Remarks

Nominal frequency range f_nom 20 kHz to 165 kHz, 307.2 kHz | 32 kHz to 120 kHz, 192 kHz
Temperature [Storage temperature | T _stg -20°Cto+70°C Store as bare product after unpacking

range |Operating temperature| T_use -10 °C to +60 °C
Level of drive DL 1.0 pW Max.

-6 -6 -6

Frequency tolerance (standard) f_tol 20 1(;(3)o7igok:|z121§(; 20182)0 +50 x 10°°, £100 x 10° +25°C, DL=0.1 pW
Turnover temperature Ti +25°C £5°C

Parabolic coefficient B -0.04 x 10°/ °C*Max.

Load capacitance CL 6 pF to Please specify

Motional resistance (ESR) R1 55 kQ to 6 kQ [ 55 kQ to 10 kQ As per below table

Motional capacitance C1 4.0 fF to 0.6 fF

Shunt capacitance Co 2.0 pF to 0.6 pF

Frequency aging f age +5 x 10 / year Max. +25 °C, First year

Frequency |20 kHz<f nom <31.2 kHz|31.2 kHz< f_nom <40 kHz | 40 kHz< f_nom <90 kHz | 90 kHz< f_nom <130 kHz | 130 kHz< f_nom <165 kHz| 307.2 kHz |
|Motional resistance | 55 kQ Max. \ 35 kQ Max. | 20 kQ Max. | 12 kQ Max. \ 10 kQ Max. | 6 kQ Max. |

| Frequency | 32 kHz<f nom <38 kHz | 38 kHz< f_nom <60 kHz |60 kHz< f_nom <74 kHz | 74 kHz< f_nom <100 kHz [100 kHz< f nom <120 kHz| 192kHz |
|Motional resistance | 55 kQ Max. | 30 kQ Max. | 25 kQ Max. \ 22 kQ Max. | 15 kQ Max. | 10 kQ Max. |

t B
v D2 Model L1 L2 D1 D2 B
D1 36— C-001R | 80Max. | 9.0Min. | ¢3.1Max. | ¢03 | 11
A C-002RX | 60Max. | 40Min. | $2.0Max | ¢02 | 07
C-2-TYPE
T A = R C004R | 5.0Max. | 40Min. | ¢15Max. | $0.18 | 0.5
C-4-TYPE
C-006R | 46Max. | 40Mn. | ¢1.2Max. | $0.15 | 03
= L1 L2 -] 160 kHz to 165 kHz,307.2 kHz:D1= g 2.2 Max.(C-2-TYPE)

http://www.epsontoyocom.co.jp
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MHz RANGE CRYSTAL UNIT
ULTRA MINIATURE SIZE LOW PROFILE SMD

FA-118/FA-118T

eNominal frequency range : 26 MHzto 29.999 MHz --- FA-118

: 30 MHz to 54 MHz -+ FA-118T
eExternal dimensions : 1.6%x1.2x04t(mm) - FA-118

: 1.6x1.2x0.35t(mm) -+ FA-118T
eOvertone order : Fundamental

eApplications :  Mobile phone, Bluetooth, W-LAN
ISM band radio, Clock for MPU

ltem Symbol Specifications Remarks
For RF Reference \ For Clock
Nominal frequency range f_nom 26.000 MHz to 29.999 MHz : FA-118 Eren;szmsgr:?;ct us for inquiries regarding
- 30.000 MHz to 54.000 MHz : FA-118T . .
the available frequencies.
Storage temperature range T stg -40 °C to +125 °C Store as bare product after unpacking
Operating temperature range | T_use -40 °C to +85 °C
Level of drive DL 100 pW Max. 200 pW Max. Recommended: 1 pW to 100 pW
Frequency tolerance 6 6 +25°C I
f_tol +10 x 10 +30 x 10 For the out of standard specifications, please
(standard) R
contact us for inquiries.
Frequency versus -20°Cto +75°C
temperature characteristics f_tem +12 x 10°® +30 x 10°® For the out of standard specifications, please
(standard) contact us for inquiries.
Load capacitance CL 6 pF to w Please specify.
Motional resistance (ESR) R1 As per below table -20°Cto +75°C
Frequency aging f age | £1x 10°/ year Max. \ +5 x 107/ year Max. |+25 °C, First year
Frequency Motional resistance
26.0 MHz < f_nom < 30.0 MHz 200 Q Max.
30.0 MHz <f nom < 32.0 MHz 200 Q Max.
32.0 MHz <f_nom < 36.0 MHz 100 Q Max.
36.0 MHz < f nom < 54.0 MHz 80 Q Max.

1.1

d -
- LJ
) #1 L #2 Internal connection

(TOP VIEW)

0.35 Max
I‘f
7

#1 (Please connect to around)

. —
o

o 0.65 ‘
o

FA-118 FA-118T
t 0.4 Max. 0.35 Max

http://www.epsontoyocom.co.jp

1
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> ! | i i 0.8 e
05, 05 #o== - #2
#2 #2 and #4 are connected to the cover. 0.55
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o
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MHz RANGE CRYSTAL UNIT ﬁ Free ﬁ&mmk‘ant

ULTRA MINIATURE SIZE LOW PROFILE SMD

FA-128

eNominal frequency range : 24 MHzto 54 MHz

eExternal dimensions : 20%x1.6%0.5t(mm)
eOvertone order : Fundamental

eApplications :  Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU

ltem Symbol Specifications Remarks
For RF Reference \ For Clock
Fundamental
Nominal frequency range f_nom 24.000 MHz to 54.000 MHz Please contact us for inquiries regarding
the available frequencies.
Storage temperature range T stg -40 °C to +125 °C Store as bare product after unpacking
Operating temperature range | T_use -40 °C to +85 °C
Level of drive DL 100 pW Max. 200 pW Max. Recommended: 1 to 100 pW
Frequency tolerance 6 i *¥25°C o
f_tol +10 x 10 +30 x 10 For the out of standard specifications, please
(standard) R
contact us for inquiries.
Frequency versus -20°Cto +75°C
temperature characteristics f_tem +10 x 10° +30 x 107 For the out of standard specifications, please
(standard) contact us for inquiries.
Load capacitance CL 6 pF to © Please specify.
Motional resistance (ESR) R1 As per below table -20°Cto +75°C
Frequency aging f age | £1x 10°/ year Max. \ +5 x 107/ year Max. |+25 °C, First year
B Motional resistance (ESR)
Frequency Motional resistance
24.0 MHz < f _nom < 26.0 MHz 80 Q Max.
26.0 MHz <f nom < 54.0 MHz 60 Q Max.

2.0£0.1
[ I #3
éi _-B-_ 1 »
#1 N i #2
|

Internal connection 0.95
(TOP VIEW)

1

0.5 Max.

045 0.5

#2 and #4 are connected to the cover.
(Please connect to ground)

http://www.epsontoyocom.co.jp
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MHz RANGE CRYSTAL UNIT ﬁ;ree %:
ULTRA MINIATURE SIZE LOW PROFILE SMD

FA-20H

eNominal frequency range : 12 MHz to 48 MHz

eExternal dimensions 1 2.5%x2.0%0.55t (mm)
eOvertone order : Fundamental

eApplications :  Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU

ltem Symbol Specifications Remarks
For RF Reference | For Clock

Fundamental

Nominal frequency range f_nom 12.000 MHz to 48.000 MHz Please contact us for inquiries
regarding the available frequencies.

Storage temperature range T_stg -40°Cto +125°C Store as bare product after
unpacking.

Operating temperature range | T_use -40 °C to +85 °C

Level of drive DL 100 pW Max. 200 uW Max. Recommended: 1 uW to 100 pW

Frequency tolerance f tol | £10 x 10 to 30 x 1078 *1 +30 x 10° 25 °C N
Please contact us for inquiries.

Frequency Yersus temperature f tem | +10 x 1 0 to +30 x 10°° 1 +30 x 10° -20°Cto +75°C o

characteristics Please contact us for inquiries.

Load capacitance CL 6 pF to o Please specify.

Motional resistance (ESR) R1 As per below table -20 °C to +75 °C

Frequency aging f age +1 x 107 to +3 x 10 / year Max. *1 +25 °C, First year

*1 Please contact us for inquiries regarding available frequency tolerance.

Frequency Motional resistance
12.0 MHz <f_nom < 16.0 MHz 150 Q Max.
16.0 MHz <f nom < 25.0 MHz 80 Q Max.
25.0 MHz < f_nom < 30.0 MHz 60 Q Max.
30.0 MHz < f_nom < 35.0 MHz 50 Q Max.
35.0 MHz < f nom <48.0 MHz 40 O Max.

2.0£0.1
|
|
|

0.55 Max

8 )

= Internal connection
}_lo (TOP VIEW)

o

1 I
T #3 i f :
#4 #1 — #2

#2 and #4 are connected to the cover.
(Please connect to ground)

http://www.epsontoyocom.co.jp
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MINIATURE SIZE LOW PROF

TSX-3225

eFrequency range
o External dimensions :

eOvertone order

Qpplications

FA-238V,FA-

MHz RANGE CRYSTAL UNIT

ILE SMD

238

12 MHz to 60 MHz(FA-238,FA-238V)
3.2x25x0.6t(mm)---TSX-3225
3.2x25x0.7t(mm) ---FA-238V / FA-238
Fundamental

Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU

RoHS

Complianl

Actual size

Product Number (please contact us)
FA-238V  : Q22FA23V0xxxx00
FA-238 : Q22FA2380xxxx00
TSX-3225 : X1E000021xxxx00

FA-238V/ FA-238 TSX-3225

B Specifications (characteristics)

i Symbol For Clock For RF Reference FEiE
4 FA-238V FA-238 TSX-3225
Nominal frequency range f_nom 12.000 MHz to 16.000 MHz to 16.000 MHz to Egp?ﬁén:&tzlf st:ndard specifications
- 15.999 MHz 60.000 MHz 48.000 MHz P ’
please contact us for inquiries.
Temperature [Storage temperature T_stg -40 °C to +125 °C Store as bare product after unpacking
Range |Operating temperature | T_use -40 °C to +85 °C
Level of drive DL 200 pW Max. Recommended: 1 to 100 uW
Frequency tolerance f tol +50 x 10 (standard), 410 x 10 +25 °C For the out of standard specifications,
a Y - (15 x 10° to +50 x 10° is available) - please contact us for inquiries. *1
Frequency versus 6,50 o ° 6,50 o o For the out of standard specifications, please
temperature characteristics f_tem 30 x10%-20°Cto +70 °C 10 x 10720 °Cto +75°C contact us for inquiries.  *1
Load capacitance cL 7 pF to o For the out of_ sta_nf:lard specifications, please
contact us for inquiries.
Motional resistance (ESR) R1 As per below table \ As per below table -40 °C to +85 °C, DL = 100 pW
Frequency aging f age +5 x 10 / year Max. +1 x 107/ year Max.*2 +25 °C, First year
*1 FA-238: For over 40 MHz, only the standard specification applies.
*2 40 MHz < f_nom : +2 x 10 / year Max.
Il Motional resistance (ESR)
(FA-238V | FA-238) Frequency Motional resistance (TSX-3225) Frequency Motional resistance
12.0 MHz < f_nom < 13.0 MHz 100 Q Max. 16.0 MHz <f_nom < 21.0 MHz 60 Q Max.
13.0 MHz < f_nom < 20.0 MHz 80 Q Max. 21.0 MHz < f nom <48.0 MHz 40 Q Max.
20.0 MHz < f_nom < 25.0 MHz 60 Q Max.
25.0 MHz < f_nom < 30.0 MHz 50 Q Max.
30.0 MHz < f nom < 60.0 MHz 40 Q Max.
I External dimensions (Unit:mm)
@ FA-238V #3 O FA-238 @ TSX-3225 # )
#4 #4 #3 #4 3 Internal connection
= Ny A z N (TOP VIEW)
#AL=T T T L #3
1200M || - 2000M || - g | £ T
H H ] 1 1
V66RA || ~ E66RA || ~ & M
S Z: | S < | o— #2 and #4
#1 3.2+0.1 #2 3.240.1 #2 are connected to the cover.
(Please connect to ground)
i— G e— R ek $o5wmax
_ 1,3‘ 1£> 1.0
# 2 #1, \ #2 #1 il #2
[} A\ _
3y Sy mmm/ S
A A @
n Sy \4 Sy °
#4 i B #4 0.9 #4 10 | #3
[L085| #3 #3
Il Footprint (Recommended) (Unit:mm)
@ Fa-238v 24 @ FA-238 22 | @ TSX-3225 22 |
1.9 1.6 1.6
A [\ \
1.2 1.2 1.15
Y Y Y
-ty — 14 — 14
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MHz RANGE CRYSTAL UNIT
LOW PROFILE SMD

TSX-4025, TSX-5032

eFrequency range : 12 MHzto 32 MHz/ 10 MHz to 32 MHz
eExternal dimensions: 4.0 x 2.5 x 0.7 t (mm) ---TSX-4025
5.0 x 3.2 x 0.8 t (mm) ---TSX-5032

eOvertone order : Fundamental
eApplications 1 Mobile phone, Bluetooth, W-LAN
ISM band radio, Clock for MPU TSX-4025 TSX-5032
- =
ificati
Iltem Symbol Specification Remarks
TSX-4025 TSX-5032
Nominal frequency range f_nom | 12.000 MHz to 32.000 MHz | 10.000 MHz to 32.000 MHz |Fundamental
Storage temperature range T_stg -40 °C to +125 °C Store as bare product after
unpacking.
Operating temperature range T use -20 °C to +75 °C
Level of drive DL 100 pW Max. Recommended: 1 to 100 uW
Frequency tolerance f tol +10 x 10° 425 °C
(standard)
Frequency .versus temperature f tem +10 x 107 120°C 1o +75 °C
characteristics (standard)
Load capacitance CL 9 pF to © Please specify.
Motional resistance (ESR) R1 As per below table -20 °C to +75 °C
Frequency aging f_age +1x10°/ year Max. +25 °C, First year
B Motional resistance(ESR)
Frequency TSX-4025 TSX-5032

10.0 MHz <f nom < 12.0 MHz - 60 Q Max

12.0 MHz <f_nom < 13.0 MHz 60 Q Max. )

13.0 MHz <f nom < 17.0 MHz 60 Q Max. 40 O Max

17.0 MHz <f nom < 32.0 MHz 40 Q Max. )
M External dimensions ~ (Unitmm)

@ TSX-4025 @ TSX-5032

5.0£0.15

4.0£0.15
1

\] #3

2.5+0.15

=
~ T
<}
Internal Connection Internal Connection
(TOP VIEW) #1 (TOP VIEW)
# T [ N - #3
€ 0.3 Min. #4 —— : #3 _E_ 0 :
e E— o | |
#4 # o #2 #1 ool #2

#2 and #4 are connected to the cover.

#2 and #4 are connected to the cover. 4,
(Please connect to ground)

(Please connect to ground)

@ TSX-4025 @ TSX-5032

| 3.0
T- -11 © T
1.8 |_
http://www.epsontoyocom.co.jp
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MHz RANGE CRYSTAL UNIT
LOW PROFILE SMD
FA-365
sFrequency range : 12 MHz,14 MHz to 41 MHz
eExternal dimensions : 6.0 x 3.5 x 1.4t (mm)
eOvertone order : Fundamental
eApplications 1 For Clock of integrated circuit
Item Symbol Specifications Remarks
Nominal frequency range f_nom 12.000 MHz, 14.000 MHz to 41.000 MHz Fundamental
Temperature Storage temperature T_stg -55 °C to +125 °C ﬁ:z;es :sc (t)):traecﬁ[j(;dsstaavf;e”; L;:i;t);(;l;mg
range Operating temperature T_use -20 °C to +70 °C 40 °C 10 +85 °C
Level of drive DL 10 uW to 100 pW
Frequency tolerance (standard) f_tol +50 x 10, £100 x 10° +25 °C
Frequency versus -20°C to +70 °C
temperature characteristics f_tem +30 x 10°® For the out of standard specifications,
(standard) please contact us for inquires
Load capacitance CL 10 pF to « Please specify
Motional resistance (ESR) R1 As per below table -20 °C to +70 °C, DL=100 pW
Frequency aging f_age +5 x 10 / year Max. +25 °C, First year
Frequency Motional resistance
12.0 MHz 60 Q Max.
14.0 MHz <f nom <41.0 MHz 50 O Max.

\] A
20.000 o
#1 #2 |8
E 1ZR01 o
J, \
6.0+0.2
3
A S Internal Connection <
[ | v« (TOP VIEW) ~ 3
~ r==--=-=-- 1
« 30 1104 # —|[]}— #
- < 1 1
[ 5
#1 w0 I
\ ’4—» <—>’<—>1
—”— / 1.9 ‘ 2. 1.9
14 0.2 Only the pattern which connects with land A is allowed in area (7).
S > Only the pattern which connects with land B is allowed in area @ .

No pattern is allowed in area®).

http://www.epsontoyocom.co.jp
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MHz RANGE CRYSTAL UNIT
LOW PROFILE SMD
MA -306
sFrequency range : 14.31818 MHz,17.734 MHz to 41 MHz
eExternal dimensions : 8.0 x 3.8 x 2.54 t (mm) Max.
eOvertone order :  Fundamental
eApplications 1 For Clock of integrated circuit
Item Symbol Specifications Remarks
Nominal frequency range f_nom 14.31818 MHz,17.734 MHz to 41.000 MHz Fundamental
Temperature Storage temperature T_stg -55 °C to +100 °C Store as bare product after unpacking
range  |Operating temperature T_use -20°C to +70 °C
Level of drive DL 10 uW to 100 pW
Frequency tolerance (standard) f_tol +50 x 10° +25°C
Frequency versus -20 °C to +70 °C
temperature characteristics f_tem +30 x 10°® For the out of standard specifications,
(standard) please contact us for inquires
Load capacitance CL 10 pF to « Please specify
Motional resistance (ESR) R1 60 Q Max. -20 °C to +70 °C, DL=100 pW
Frequency aging f_age +5 x 10° / year Max. +25 °C, First year

‘ 8.0 Max. - Internal Connection
) # (TOP VIEW)
=L — 7y J #4 +#3 A
P N I
2000 | [ (2 LT >
E 572 9 | . . =
¥ ™ ' _____+_J \
T I Y #1 #2 A
#1 #2 N
— A A x 1
x
| o 12 =7 °
N < A
Yyve
| Y
il L |
< 55 > ole e :1'3 >l 4.2 =‘1'3 >
o

Do not connect #2 and #3 to external device.

Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

http://www.epsontoyocom.co.jp
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MHz RANGE CRYSTAL UNIT
SMD

MA -406
MA -505,MA -506

eFrequency range : 4 MHz to 64 MHz
eThickness 117 x 4.8 x 3.7 t (mm) ---MA-406
13.46 x 5.08 x 4.6 t (mm) ---MA-505,506
«Overtone order :  Fundamental MA-406 MA-505 / 506

3rd overtone (30 MHz to 64 MHz)
eApplications 1 For Clock of integrated circuit m m

ltem Symbol Specifications Remarks

Nominal frequency range f nom 4.000 MHz to 29.999 MHz Fundamental *1

- 30.000 MHz to 64.000 MHz 3rd overtone  *2
Temperature |Storage temperature T_stg -55 °C to +125 °C Store as bare product after unpacking

range |Operating temperature T_use -20 °C to +70 °C Please contact us on availability of -40 °C to +85 °C
Level of drive DL 10 pW to 100 pW
Frequency tolerance (standard) f_tol +50 x 10° +25 °C
Frequency versus temperature characteristics £ tem Under 5.5 MHz :+50 x 10° -20°Cto +70 °C
(standard) - Over 5.5 MHz :+30 x 10° For the out of standard specifications, please contact us for inquires
Load capacitance cL Fundamental: 10 pF to
Overtone: 5 pF to « Please specify

Motional resistance (ESR) Ri1 As per below table -20 °C to +70 °C, DL=100 uW
Shunt capacitance Co 5 pF Max.
Frequency aging f_age +5 x 10 / year Max. +25 °C,First year

*1 4.0 MHz <f_nom < 5.5 MHz : See “Available frequencies from 4.0 MHz to less than 5.5 MHz”". 8.0 MHz < f_nom < 8.2 MHz: Unavailable.
*2 26.000 MHz < f_nom <30.000 MHz :please contact us for inquiries for 3rd overtone mode.

| 4.000 | 4.032 | 409 |  4.190 | 4194304 | 4.433619 | 4500 |  4.800 | 4.9152 |
Frequency (MHz) [ 4 <f nom<5.5 [55<f nom<6[6<f nom<10[10<f nom<12|12<f nom<16[16<f nom<30| 30<f nom<36 | 36<f nom<64
Motional resistance| 150 QMax. | 100QMax. | 80QMax. | 60QMax. | 50QMax. | 40QMax. 100 Q Max. | 80 Q Max.
Overtone order Fundamental 3rd overtone
O®MA-406 11.7 Max. @ MA-505,506 Internal connection in MA-505
" #3 nternal d (TOPVIEW) _______
1 nternal connection . 1
» (TOP VIEW) #4 20.000M w18 M:]—“]I—E: "
16.934M ol ¢ g # _____|_t_k} E 5251A = wd L - #2
E 572 N @ | ' # [ #2 3 Internal connection in MA-506
< =] ' (ToPVIEW)
o = L B l&z 12.70 e -
13.46 Max. # _éf!—_ ______ : w
E \ffs =) ( Lot te [ )
] v 45 i ﬂ W e
ozl 7y v109_| | 1.09
9.6 21 4_.l % B | |
Do not connect #2 and #3 to external device. a2 (1.2) 254 2.54 3 3.3
Metal may be exposed on the top or bottom of this product. Do not connect #2 and #3 of MA-506 to external device.
This will not affect any quality, reliability or electrical spec. The first digit of lot No. means :  5xxxx MA-505
6xxxx  MA-506
O®MA-406 @ MA-505 @ MA-506
[te}
o S
= o
© 0
v e
~ S
- o
4.1 7.0 4.1
@ 4.1 7.0 4.1
1.8 7.8 1.8
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MHz RANGE CRYSTAL UNIT
CYLINDER
CA-301

eFrequency range : 4 MHz to 64 MHz

eThickness : $3.1 mm Max.

eOvertone order : Fundamental

3rd overtone (30 MHz to 64 MHz)
eApplications 1 For Clock of integrated circuit

Item Symbol Specification Remarks

. 4.000 MHz to 29.999 MHz Fundamental *1

Nominal frequency range f_nom 30.000 MHz to 64.000 MHz 3rd overtone  *2
Storage temperature T_stg -40 °C to +85 °C Store as bare product after unpacking

Te:zﬁereature Operating temperature | T_use -20°C to +70 °C The operating temperature range is

9 perating temp - -10 °C to +60 °C for 5.5 MHz and below
Level of drive DL 10 uW to 100 pW
Frequency tolerance (standard) f_tol | £30 x 10°(Under 5.5 MHz:£50 x 10, 100 x 10°) |+25 °C
Frequency versus f tem Under 5.5 MHz: +50 x 10° -10 °C to +60 °C
temperature characteristics (standard) | — Over 5.5 MHz: £30 x 10° -20 °C to +70 °C

. Fundamental: 10 pF to . .

Load capacitance CL Overtone: 5 pF to « Please specify
Motional resistance (ESR) Ri As per below table -20 °C to +70 °C, DL=100 pW
Frequency aging f_age +5 x 10° / year Max. +25 °C, First year

*1 4.0 MHz <f_nom < 5.5 MHz : See “Available frequencies from 4.0 MHz to less than 5.5 MHz". 8.0 MHz < f_nom < 8.2 MHz: Unavailable.
*2  26.000 MHz < f_nom <30.000 MHz :please contact us for inquiries for 3rd overtone mode.

4.000 | 4.032 | 4.096 \ 4.190 | 4194304 | 4433619 | 4500 | 4.800 \ 4.9152

Frequency (MHz) | 4<f nom<5.5 [ 55<f nom<6 | 6<f nom<10 [10<f nom<12|12<f nom< 16|16 <f nom <30 | 30 <f _nom < 36 | 36 < f_nom < 64
Motional resistance | 150 QMax. | 100QMax. | 80QMax. | 60QMax. | 50QMax. | 40Q Max. 100 QMax. | 80 Q Max.
Overtone order Fundamental 3rd overtone

200AMA49

L1

A

Frequency L1 L2 D1 D2 B
Under 5.5 MHz | 9.3 Max. | 9.5Min. | $3.1Max. | $0.3 | 1.1
Over 5.5 MHz | 8.9 Max. | 9.5Min. | $3.1Max. | $0.3 | 1.1

http://www.epsontoyocom.co.jp
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SAW RESONATOR
1 port-type
NS -21R
eFrequency range : 300 MHz to 500 MHz
eExternal dimensions : 2.5 x 2.0 x 0.86 t (mm) Typ.
eOvertone order :  Fundamental
eApplications :  RKE (Small wireless equipment)
eHigh reliability and excellent temperature characteristic.
eThe smallest package size in the world.

Item Symbol Specifications Remarks

Nominal frequency range f_nom 300 MHz to 500 MHz Plegse contact us for inquiries regarding
available frequencies.

Temperature |Storage temperature T _stg -40 °C to +85 °C Store as bare product after unpacking

range Operating temperature | T_use -40 °C to +85 °C

Level of drive DL 2 mW Max.

Frequency tolerance (standard) f_tol +50 x 10, +100 x 10°, +150 x 10° +25 °C

Turnover temperature Ti +20 °C 420 °C Please contact us for inquires about
Peak temperature

Parabolic coefficient B -(1.61£0.4) x 108 /°C?

Harmonic ratio Rs/ R1 2 Min.

Motional resistance(ESR) R1 20 Q Max.

Frequency aging f_age +10 x 10°/ year Max. +25 °C

Shock resistance S.R. +10 x 10° Max. Nine drops on a concrete surface from 1500 mm

*Please contact us for except RKE use.

0.1

« 25801
#4 #3
Vs \ yy #3 #4

() 0

5' C0.3 g

N A
N I Y L \
#1 # #2 0.9 | #

o

<

9 Pin map

S Pin_| Connection

o 1 Input

y 2 GND

3 Output
v 4 GND

#2 #4 are connected to the cover.

http://www.epsontoyocom.co.jp




SAW RESONATOR )
HIGH-STABILITY

NS -32R
FS-335/FS-555

eFrequency range 1 230 MHz to 870 MHz

eExternal dimensions : 3.8 x 3.8 x 0.98 t (mm) ---NS-32R/FS-335
48 x52x15t(mm) ---FS-555

eOvertone order : Fundamental

eApplications : Small wireless equipment

Specifications

Item Symbol NS-32R FS-335 FS555 Remark

Nominal frequency range f nom 312 MHz to 300 MHz to 230 MHz to Please contact us regarding available
- 870 MHz 870 MHz 500 MHz frequencies
Temperature | Storage temperature T_stg -40 °C to +85 °C Store as bare product after unpacking
range |Operating temperature T _use -40 °C to +85 °C
Level of drive DL 1 mW Typ. I 2 mW Typ. FS-335: f_nom >500 MHz 0.1 mW Typ.
Frequency tolerance (standard) f_tol As per below table +25 °C
Turnover temperature Ti +25 °C+20 °C [ +25°C+15 °C Please specify
Parabolic coefficient B -(1.6 +0.4) x 10°/ °C?| -(3.4+0.8) x 10°/°C?
Harmonic ratio Rs/R1 2 Min.
Motional resistance (ESR) Ri1 As per below table
Frequency aging f_age +10 x 10 / year Max. +25°C
Shock resistance S.R. +10 x 10"° Max. Nine drops on a concrete surface from 1500 mm
Model Iltem 312 MHz to 500 MHz \ 500 MHz to 870 MHz

NS-32R Frequency tolerance (standard) +50 x 10, £100 x 10° *1 +100 x 10°

Motional resistance (ESR) 30 Q Max.

Model Iltem 230 MHz to 250 MHz 250 MHz to 300 MHz 300 MHz to 500 MHz 500 MHz to 870 MHz
FS-335 Frequency tolerance (standard) — — +50 x 10°, £100 x 10° *1 +100 x 10°
Motional resistance (ESR) — — 25 Q Max. 40 Q Max.
FS-555 Frequency tolerance (standard) +50 x 10, £100 x 10° *1 —
Motional resistance (ESR) 40 O Max. 25 Q Max. —
*1 Please contact us regarding frequency tolerance ( < +50 x 10°)
® NS-32R/FS-335 0.64 @FS-555
#5 #4 #4 #5 #6 _
31224 e D D 2

5.20.2

E 129

2 1 L]

# # #3 [ 1 —— v
3.810.15 1.27 #8 #7 #0 #6 |
48102 -
254 et
Pin map Pin map
1 R 3.7 IN, OUT
IN, OUT 4.8 N.C.
#1,#3,#4 #6 are connected to the cover. #1,#2 #5 #6 are connected to the cover. 1,256 GND
O®NS-32R/FS-335 @FS-555
0.9 0.95
<
~ -
< —
© <
~ <
N
i I:I I:I I:I
1.27 254

254 3.5

http://lwww.epsontoyocom.co.jp




Epson Toyocom

;é?l@@ﬂﬁﬂlll

SAW RESONATOR

Pb RoFlS

ﬂ Free A Cormpliant

FOR TPMS

FS -585

eFrequency range
eExternal dimensions :
eOvertone order
eApplications

300 MHz to 500 MHz

Fundamental

4.8 x52x 1.5t (mm) Typ.

TPMS,Small wireless equipment

Item Symbol Specifications Remarks

Nominal frequency range f_nom 300 MHz to 500 MHz Plegse contact us _for inquiries regarding
available frequencies.

Temperature |Storage temperature T_stg -40 °C to +125 °C Store as bare product after unpacking

range Operating temperature T_use -40 °C to +120 °C

Level of drive DL 2 mW Typ.

Frequency tolerance (standard) f_tol +50 x 10, £100 x 10° +25 °C

Turnover temperature T +40 °C £10 °C Please contact us for inquires about
Peak temperature

Parabolic coefficient B (3.4 *38 )x10%8/°C?

Harmonic ratio Rs/ R1 2 Min.

Motional resistance (ESR) R1 18 Q Max.

Frequency aging f_age +10 x 10 / year Max. +25°C

Shock resistance S.R. +10 x 10° Max. Nine drops on a concrete surface from 1500 mm

0.8
- #4 #3 #2
/ — 0.95
3 |
o
] -5
= 5
S _v
F ] #5 #1
N
w
~
] <
.\_
#8 #7 #6 #6 #7 #8
- 48102 o 127 _ v
- o 2.54
r 1 Pin ma
|J \| ' 15402 Pin Connection 254
H B B Y 3.7 IN, OUT 35
4,8 N.C. < >
#1,#2 #5,#6 are connected to the cover. 1256 GND

http://www.epsontoyocom.co.jp
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V74
CRYSTAL OSCILLATOR
» SPXO
. Frequency
Page L2 LBl (il 1Hz 1MHz 50MHz 100 MHz 500 MHz 800 MHz
28 SG-3050BC [NEW] | 2.2x1.4%1.0 t (Max.)
SG-3030JC
SG-3040JC 10.5%5.8%2.7 t (Max.) _—
. Z
29 | SG-3030JF = 7.1x5.1x1.5 t (Max.)
SG-3030LC
SG-3040LC B2 3.6%2.8%1.2 t (Max.)
30 | SG-150 S*E = 2.1%1.7%0.75 t (Typ.) 3 MHz —— 54 MHz
31 | SG211 S*E 25%2.00.7 t (Typ) | 20> MHz um—m— GO MHz
—
32 | SG-210 S*B 2.5%2.0%0.8 t (Typ.) 2 MHz 60 MHz
33 | SG-210 S*D W] 2.5%2.0%0.8  (Typ.) 50 MHz 0 MHz
—
34 | SG-310 series 3.2%2.5%1.05 t (Typ.) 2MHz ! 80 MHz
35 | SG-550 series = 5.0%3.2x1.2 t (Max.) 2 MHz | 48 MHz
- i . _
36 TCO-710x series =8 5.0%3.2¢1.0 t (Typ.) 5 MHz 75 MHz
- i [Fes _
37 SG-770 series == 7.0%5.0%1.6 t (Typ.) 50 MHz i 230 MHz
R (e _
37 SG-771 PCD = 7.0%5.0¥1.6 ¢ {Typ) 50 MHz | 175 MHz
- i o . _
38 TCO-708x series 7.0%5.0%1.6 t (Typ.) 5 MHz % i 160 MHz
SG-645 series W 7.1%5.1%1.5 t (Max.) 32.001 MHz i 135 MHz
39_40 SG-636 series j i
! E 18.4320C —
10.5x5.8x2.7t (Max.) |, 51675 MHz | 135MHz
S$G-615 series SG-615P C ———
20.0000M 14.0x9.8x4.7 t (Max.) | 1.025 MHz 135 MHz
E 9352A
SG-531 series TS
41_42 B0.0000M DIP half size
E 93538
SG-51 series —
Sb il | DIP full size 025 MHz 66.667 MHz
» Programmable
. Frequency
Page LRl LRGN 1Hz 1MHz  50MHz 100 MHz 500 MHz 800 MHz
43 44 | SG-8003 series  [NEW] BA,CE LB ,JF ,CA 0 MHz ———— 166 MHZ
. Frequency
s Category L ER DU 1Hz 1MHz  50MHz 100 MHz 500 MHz 800 MHz
45_49 | SG-8002 series CE, LB ,JF ,CA,JC ,JA,DC ,DB .0 MHz _ 125 MHz
Type BA CE LB JF CA JC JA DC DB
2.1%1.7 3.2x2.5 5.0x3.2 7.1x5.1 7.0x5.0 10.5x5.8 14.0x9.8 DIP half size | DIP full size
Actual | 0.75t(Typ.) | 1.05t(Typ.) | 1.2t (Max.) 1.5t(Max.) | 1.4t(Typ.) | 2.7t (Max.) 4.7 t (Max.)
size
(mm) I JERON 16.0000C 2PH
- = =355 iz | 1000000 EPSON 29578
50 SG-8002 series Outline of Specifications
51 SG-8002 series Jitter specifications and characteristics chart
52 SG-8000 series Programming Tool
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OSCILLATOR

CRYSTAL OSCILLATOR
» Spread Spectrum

61 HG-8002JA

100.0000
HPH 93578

14.0x9.8x4.7 t (Max.)

. Frequency
Page U FENEN S (i 1Hz 1MHz  50MHz 100 MHz 500 MHz 800 MHz
10 MHZ 135 MHz
SG-9001 LB = 5.0x3.2x1.2 t (Max.)
v 10 MHz I 166 MHz
53 | SG-9001 CA s 7.05.0%1.4 t (Typ.)
10 MHZ 166 MHz
$G-9001 JC 10.5%5.8x2.7 t (Max.)
» Low-jitter SAW
. Frequency
Page Category TR Ol 1Hz 1MHz  50MHz 100 MHz 500 MHz 800 MHz
50 MHz p—— 170 MHz
XG-1000CA 7.0%5.0x1.2 t (Typ.)
54 50 MHz I—— 170 MHz
XG-1000CB = 5.0x3.2x1.1 t (Typ.)
7 I
EG-2021CA - 62.5 MHz 250 MHz
(2.5V CMOS) k. 0x5.01.2 t (Typ.)
55
EG-2001CA — - coiat 106.25 MHz | 170 MHz
(3.3 V CMOS) & 0x5.0%1.2 t (Typ.)
|
o | EG-2002CA 0x5.0e121 T 62.5 MHz 170 MHz
(3.3 VLV-TTL) § 2R00RL2 LUTYE-
I |
Differontial 3.125 MHz 500 MHz
LV-PECL
53.125 MHz I /00 MHz
EG-2121CA | LvDS 7.0x5.0x1.2 t (Typ.)
HesL 100 MHZ ne— 350 MH_z
57_58 e
Differential 100 MHz n————————— 700 \Hz
LV-PECL
53. |
EG-2102CA | yps 7.0%5.0%1.2t (Typ.) 3.125 MHz 3 700 MHz
—
HesL 100 MHzi 350 MHz
EG-2101CA 625 MHz | — 99,999 MHz
59 (3.3 V Differential 7.0x5.0x1.2 t (Typ.) i
LV-PECL) 3
» High-stability
. Frequency
Page U PEIEN SE (i) 1Hz 1MHz  50MHz 100 MHz 500 MHz 800 MHz
1 MHz ——— 60 MHz
60 | HG-2150CA : 7.0x5.0%1.5 t (Max.)
1 MHz I 125 MHz
EPSON AV
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4
CRYSTAL OSCILLATOR / RUBIDIUM ATOMIC OSCILLATOR
»VCXO0
. Frequency
Page s (BT el ([ol) 1Hz 1MHz  50MHz 100 MHz 500 MHz 800 MHz
62 | VG-4231CE 3.2x2.5%1.05t (Typ) | PMHz |EE——— 0 MHz
VG-4231CB = 5.0x3.2x1.2 t (Typ.) 1MHz  — 60 MHz
63 .
VG-4531CB L) 5.0%3.2x1.2 t (Typ.) 60 MHz | E— 80 MHz
64 | VG-4231CA [ e | 7.0x5.0x1.4 ¢ (Typ) | [ MHz me— 60 MHz
65 | VG-4501/4502CA I 7.0%5.0%1.6 t (Typ.) 60 MHz | NE— 80 MHz
66 | VG-4511CA 7.0%5.0%1.6 t (Typ.) 80 MHz Wm=. 170 MHz
67 | VG-1201CA i 7.0x5.0x1.4t (Typ,) | | MHz |ESS———8 G0 MHz
1 60 MHz | EE— 230 MHz
68 | TCO-291J 11.4%9.6%5.0 t (Max.)
8 MHz | I 125 MHz
TCO-2000 series 13.9x9.8x4.7 t (Max.)
69_70 1 MHz I 300 MHz
TCO-2100 series 13.9%9.8x4.7 t (Max.)
»TCXO
. Frequenc
Page MODEL Actual size (mm) . H: Y P 50 MHz 100 MHz
#932.768 kHz
71 | TG-3530SA % 10.1x7.4%3.2 t (Typ.)
|
72 | TG-5021BA = 2.1%1.7%0.75 t (Typ.) 13 MHz 52 MHz
- —
73 | TG-5021CG E 2.5%2,0%08 ¢ (Typ) 13 MHz 52 MHz
—
74 | TG-5025CG W) 2.5%2.0%0.8 t (Typ.) 13 MHz 52 MHz
|
75 | TG-5005CE 3.2x2.5%0.9 t (Typ.) 10 MHz 40 MHz
|
76 | TG-5010LH w 3.3x2.5%0.96 t (Typ.) 10 MHz 40 MHz
|
77 | TCO-5860 series 3.2%2.5%0.9 t (Typ.) 10 MHz 40 MHz
. | .
78 | TCO-5060/5160 series i 7.0%5.0%1.9 ¢ (Typ.) 10 MHz u 51.84 MHz
» OCXO
N Weight | Frequency
Page MODEL Size (mm) (Max.) | 1Hz 1 MHz 50 MHz 100 MHz
79 | TCO-6831 series 70x50x12 t (Max.) 100 g SMHz == 10 MHz
80 | TCO-676 series 25.4%x25.4%x12.7 t (Max.) 2049 10 MHz wemm 20 MHz
81 TCO-679 series 20.3x12.7x9.7 t (Typ.) 109 10 MHz wemm 20 MHz
82 | TCO-6920A 50.8x50.8x25.4 t (Max.) 100 g 10 MHz
83 | OX-6501GG series 25.4x22x12.1 t (Typ.) 20g 10 MHz WEGS_—40 MHz
» Rubidium Atomic oscillator
. Weight | Frequency
LR LIS Size (mm) Typ. (Typ.) | 1Hz 1 MHz 50 MHz 100 MHz
®10 MHz
84 | ou3310N 89(H)x110(W)x123(D) 2kg
° ® @ @ 100 kHz,1 MHz,3.58 MHz,10 MHz
85 | pb.2110 CB 99(H)*480(W)*350(D) 12 kg
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CRYSTAL OSCILLATOR

SG-3050BC

ULTRA MINIATURE SIZE LOW PROFILE

RoHS

/‘ Compliaut

Product Number (Please contact us)\
X1B000111xxxx00

¢ ¢

«Output frequency 32.768 kHz

oSupply voltage 3.3V Typ.

eCurrent consumption : 2 pA Max. (3.3 V)

*Output load : CMOS

eFunction 1 Output enable(OE) Actual size

eExternal dimensions : 2.2x 1.4 x 1.0t (mm)
\_ ) NEW
B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 32.768 kHz
Supply voltage Vce 12Vto55V
Temperature Storage temperature T_stg -55 °C to +125 °C Store as bare product after unpacking
range Operating temperature T_use -40 °C to +85 °C
AA:5+5x10°
Frequency tolerance f_tol 5 +25°C,Vce=3.3V
B:5+23 x 10
Frequency temperature coefficient fo-TC +10 x 10°/-120 x 10° -20 °C to +70 °C (+25 °C is reference)
Frequency / voltage coefficient fo-Vce +1.0 x 10°/ V Typ. +25°C,Vcc=1.5Vto55V
Current consumption Icc 2 pA Max. 3.3V, No load condition
Symmetry SYM 45 % to 55 % 1/2 Vcc level
High output voltage VoH Vce-0.4 V Min. loH=-0.4 mA
Low output voltage VoL 0.4 V Max. loL= 0.4 mA
Output load condition (CMOS) L_CMOS 15 pF Max. CMOS load
Rise time / Fall time tr/tf 200 ns Max. CMOS load:20 % Vcc to 80 % Vcc level
. Time at minimum Supply voltage tobe O s

Start-up time t_str 1 s Max. 425 °C, Vico= 3.3V
Frequency aging f_aging +3 x 10° / year Max. +25 °C, Vcc= 3.3V, First year

B External dimensions

(Unit:mm)

I Footprint (Recommended)

(Unit:mm)

2.2+0.1

#6 #5

1.4+0.1

#1 #2 #3

1.0 Max.

Note.
OE pin = HIGH : Specified frequency output.
OE pin = LOW : Output is high impedance.

TEST pin, N.C. pin : Do not connect externally.
(Recommend the design without the footprint.)

[]

B (o

0.52

0.36

;4>|4
> 'l‘ »

Pin map

03| 04 | 047

0.08

0.08

Pin

Connection

OE

(TEST)

GND

ouT

N.C.

|| [(W|N| =

Vcc

C
(ex. 0.1 yF)

Resist

\_ 7;7 065,

#6

0.6

1.0

To maintain stable operation, provide by-pass capacitor with
more than 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




,7// Crystal oscillator
W

Epson Toyocom

—

CRYSTAL OSCILLATOR
32.768 kHz

SG-3030LC/JF,JC
SG-3040LC.JC

eBuilt-in 32.768 kHz crystal unit allows adjustment-free efficient operation.
eUse of C-MOS IC enables reduction of current consumption.
#VIO controls swing amplitude.

Rolis

Compliant

SG-3030LC
SG-3040LC
Actual size

Product Number (please contact us)
8G-3030LC : Q3102LCOxxxxxx00
S$G-3030JF : Q3102JF0xxxxxx00
S$G-3030JC : Q3102JCOxxxxxx00
SG-3040LC : Q3103LCOxxxxxx00
S$G-3040JC : Q3103JCOxxxxxx00

SG-3030JC
SG-3040JC

LC Type.
=

Specifications
=0 Siymtast SG3030LC/JF/JC | SG-3040LC/JC (REMETS
Output frequency range fo 32.768 kHz
Supply voltage Vcc 1.5Vto55V [ 09Vto3.6V
Interface power supply voltage Vio 1.5Vto 55V | 09Vto3.6V
Temperature [Storage temperature T_stg -55 °C to +125 °C Store as bare product after unpacking
range |Operating temperature T use -40 °C to +85 °C
Frequency tolerance f_tol 5423 x 10° +25 °C,Vce=3.3 V (SG-3040: Vcc=1.2 V)
Frequency temperature coefficient fo-Tc +10 x 10°/-120 x 10° -20 °C to +70 °C (+25 °C is reference)
Frequency / voltage coefficient fo-Vce +2 x 10°/V Max. [ +5 x 10°/V Max. +25 °C
Current consumption lcc 2 pA Max. | 3.1 pA Max. 3.3 V, No load condition
Symmetry SYM 45 % to 55 % 1/2 Vcc(Vio)level (SG-3040: Vio=1.2'V to 3.6 V)
High output voltage VoH Vi0-0.4 V Min. loH=-0.4 mA (SG-3040: Vio=1.2 Vto 3.6 V)
Low output voltage VoL 0.4 V Max. lot=0.4 mA  (SG-3040: Vio=1.2 V10 3.6 V)
Output load condition (CMOS) L_CMOS 15 pF Max. CMOS load
. 0, 0,
Rise time / Fall time te/te 200 ns Max. 100 ns Max. E;S'\éo?:%foadv?g:f’ ZV \(ﬁc:/:l;) ()3'(\(;)80 % Vec(Vio)level
. Time at minimum Supply voltage to be 0 s
Start-up time t_str 1's Max. 3 s Max. +25 °C (SG-3030: chcp=y2.0 V?o 5.5V)
Frequency aging f_aging +5 x 10° / year Max. +25 °C, Vcc= 3.3 V, First year

Unless otherwise stated, characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.

2.77

Vee | VCORE :
ot v Vo i If Vio function is not used, connect #1 to VccC.
: < RD P ,
: T MA [>o o ouT
: co I_l i
32,768 kHz | =3 ﬁ RF i
: T (o] —° GND
i v
@SG-3030LC,3040LC @SG-3030JF @SG-3030JC,3040JC
36102 Pinmap - 7.1£0-2 10.5 Max. Pin map
-y | - po Pin ma ” 3 T
ooonoon ¥|7 Vi c 13 V.C, F=1 Pin :’2;:;713:([91\ o - G\/’\\JOD
E 3040 - <. o Ine SG3030B || SND SG3030 B o é out
r - . S|e UT b cc
OA123B|" [ fue e lne OE09245% iR Veo E 8123A Of =
P = , = =
5% =: #1 #2 g :‘5'
L =2ete ) — :
< u»m 508, o M*in_ (0.75) {0.75) : % 1) .0)
0 Min. (04)]_ 28402 """ 0.05Min. 3.6
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
@ SG-3030LC/3040LC '42—5>| @ SG-3030JF 18 @SG-3030JC,3040JC 12(
*
Sy 21 ;
al 2 N N
0.5 0.27 o < ©
y = - <
AN ]
o
5.08

To maintain stable operation, provide by-pass capacitor with more than 0.1 uF at a location as near as possible to the power source terminal of the crystal products (between Vcc - GND).

5.08

http://www.epsontoyocom.co.jp
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CRYSTAL OSCILLATOR
Low Profile / High stability SPXO

SG-150S*E

eFrequency range 3.000 MHz to 54.000 MHz
Supply voltage

eCurrent consumption : 3.3 mA Max.

1.8V Typ./ 2.5V Typ./3.3V Typ.

(SEE 1.8 V No load condition 40 MHz)

RoHS

/‘ Compliaut

Product Number (please contact us)
X1G0036x1xxxx00

e

eFunction Standby(ST) Actual size
eExternal dimensions 2.1 % 1.7 x0.75t (mm) Typ.
\_ - -
I Specifications (characteristics)
Specifications
L SHnlel SG-150SEE | SG-150SDE |  SG-150SCE REEILS
Output frequency range fo 3.000 MHz to 54.000 MHz Please F:ontact us for Inquiries regarding
the available frequencies.
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage vee 1.6Vt022V 22V102.7V 27V1036V
Storage T_stg -40 °C to +85 °C Store as bare product after unpacking
Temperature | temperature
range Operating T use -40 °C to +85 °C
temperature
D: +20 x 10°, E: +15 x 10 -20 °C to +70 °C
Frequency tolerance * f_tol ’ Vee £10%
quency - H: £20 x 10°, T: £15 x 10° 40°C to +85 °C °
2.3 mA Max. 2.5 mA Max. 3.5 mA Max. No load condition,3 MHz<fo<32 MHz
Current consumbtion lee 2.8 mA Max. 3.0 mA Max. 4.0 mA Max. No load condition,32 MHz<fo<40 MHz
P 3.3 mA Max. 3.5 mA Max. 4.5 mA Max. No load condition,40 MHz<fo<48 MHz
4.5 mA Max. 5.0 mA Max. 6.0 mA Max. N_o load condition,48 MHz<fo<54 MHz
Stand-by current I_std 5.0 uyA Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level,L_CMOS < 15 pF
High output voltage VoH 90 % Vcc Min. IoH=-4 mA
Low output voltage VoL 10 % Vcc Max. loL=4 mA
Output load condition
(CMOS) L_CMOS 15 pF Max.
Output enable / VIH 80 % Vcc Min. ST terminal
disable input voltage ViL 20 % Vcc Max.
N . 20 % Vcc to 80 % Vcc level,
Rise time / Fall time 1/ tr 4.5 ns Max. L CMOS=15 pF
Start-up time t_str 5 ms Max. t=0 at 90 % Vcc
Frequency aging f_aging This is included in frequency tolerance specification. :}ii:?gl\;Stzyg?/r 33V

* Please contact us for inquiries regarding available frequency tolerance.

ST pin = LOW : Output is high impedance, oscillation stops.

TEST pin : Do not connect externally.
(Recommend the design without the footprint.)

I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
2.1+0.1
#6 #5 #4 _ C
4 (ex. 0.01 uF)
#4 #5 #6 — —
26ABC D S — Y ) Resist
Fi C0.15 < =
®6789A || - e 1! -
' #3 | [#2l [(#1] 24 #6 Ay |—n] #
A
#1 #2 #3 | 1.06 0.45| 0
Yo o
r 2 , - v
9 Pin map <
\i ﬁ Pin | Connection -
e 1 ST _v
2 (TEST) é
3 GND #1 B ,| #3
4 ouT 1.65
5 (TEST)
Note.
ST pin = HIGH : Specified frequency output. 6 Vec

To maintain stable operation, provide by-pass capacitor with
more than 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between VccC - GND).
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CRYSTAL OSCILLATOR
Low Profile / High stability SPXO

SG-211S*E

eCurrent consumption : 3.3 mA Max.

eFrequency range 1 2.375 MHz to 60.
Supply voltage : 1.8V Typ./25VTyp./3.3VTyp.

000 MHz

(SEE 1.8 V No load condition 40 MHz)

RoHS§, Product Number (please contact us)
X1G0036x1xxxx00

Compliant

eFunction : Standby(sT) Actual size
eExternal dimensions : 2.5x 2.0 x 0.7 t (mm) Typ.
Il Soecifications (characteristics)
Specifications
L Sifnlzel SG-211SEE | SG-211SDE__ | SG-211SCE REEILS
Output frequency range fo 2.375 MHz to 60.000 MHz Please F:ontact us for Inquiries regarding
the available frequencies.
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage vee 1.6V1t02.2V 22Vt027V 27V1036V
Storage T_stg -40 °C to +125 °C Store as bare product after unpacking
Temperature | temperature
range Operating T use -40 °C to +90 °C
temperature -
1420 x 10°, E: +15 x 10° -20 °C to +70 °C
* : 5 T % 5 s~ 1Vcec £10%
Frequency tolerance f_tol :+20%x 107, T: 15 x 10 -40 °C to +85 °C included in reflow drift
a:+15 x 10°, b: +20 x 10°,d: 25 x 10° -40 °C to +90 °C
2.3 mA Max. 2.5 mA Max. 3.5 mA Max. No load condition,2.375 MHz<fo<32 MHz
: 2.8 mA Max. 3.0 mA Max. 4.0 mA Max. No load condition,32 MHz<fo<40 MHz
C t i | :
urrent consumption ce 3.3 mA Max. 3.5 mA Max. 4.5 mA Max. No load condition,40 MHz<fo<48 MHz
4.5 mA Max. 5.0 mA Max. 6.0 mA Max. No load condition,48 MHz<fo<60 MHz
Stand-by current |_std 5.0 yA Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level,L_CMOS < 15 pF
High output voltage VoH 90 % Vcc Min. loH=-4 mA
Low output voltage VoL 10 % Vcc Max. loL=4 mA
Output load condition
(CMOS) L_CMOS 15 pF Max.
Output enable / VIH 80 % Vcc Min. — .
disable input voltage ViL 20 % Vcc Max. ST terminal
o . 20 % Vcc to 80 % Vcc level,
Rise time / Fall time to/ te 4.5 ns Max. L CMOS=15 pF
Start-up time t_str 5 ms Max. t=0 at 90 % Vcc
Frequency aging f_aging This is included in frequency tolerance specification. ;ii=01,g|\r/st2ysea\i/r, 33V

* Please contact us for inquiries regarding available frequency tolerance.

I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
C
« 2.5+0.15 - (ex. 0.01 pF)
#4 #3 N —
J = \| A #3 #4
Resist
© S .
40.00T =) @ 11
& = #4 F | #
O E933A N g I 4 Y
N — PR | oy o
#1 #2 - 09‘ ‘0.8‘| #1 A "O
; Pin map @
F Pin | Connection
™~ & \i %
o 1 ST
. . 2 GND
1 — 3 3 oUT #1 I'—'| #2
1 \ 4 Vce 1.7

Note.
ST pin = HIGH : Specified frequency output.

ST pin = LOW : Output is high impedance, oscillation stops.

To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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SPXO
eFrequency range

Supply voltage
eCurrent consumption :

CRYSTAL OSCILLATOR

SG-210S*B

2 MHz to 60 MHz

1.5V Typ./ 1.8V Typ./ 2.5V Typ./ 3.3V Typ.

0.9 mA Typ.

(SEB 1.8 V No load condition 48 MHz)

RoHS

/‘ Compliaut

Product Number (please contact us)
Q33210Bx0xxxx00

eFunction : Standby(sT) Actual size
eExternal dimensions : 2.5x 2.0 x 0.8t (mm) Typ.
\oOperation temperature : +105°C/+125°C /
I Specifications (characteristics)
Specifications
1 Symbol - 55 510SGB | SG-210SEB | SG-210SDB| SG-210SCB NSNS
Output frequency range fo ZSI\ST/T'_:; 2 MHz to 60 MHz
1.5V Typ. 1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage vee 1.3Vt017V | 16V1022V [22Vt030V | 27Vto36V
Storage T_stg -40 °C to +125 °C Store as bare product after unpacking
Temperature | temperature
range Operating T use 40 °C to +85 °C / -40 °C to +105 °C / -40 °C to +125 °C
temperature
. " -10 °C to +60 °C, fo < 32 MHz,
F:£20 x 10 Vcc £10%, except reflow drift.
B: +50 x 10, C: +100 x 10° -20 °C to +70 °C
Frequency tolerance f_tol L:+50 x 10°M:+100 x 10° -40 °C to +85 °C
- Y:£50 x 10°,W:£100 x 10° -40 °C to +105 °C
- Z:+100 x 10° X:+150 x 10° -40 °C to +125 °C
Current consumption lec 1.0 mAMax. | 1.6 mAMax. |2.4 mAMax.| 3.0 mAMax. |No load condition
P - 2.0 mAMax |3.0 mAMax.| 4.0 mAMax. |No load condition +105 °C,+125 °C
i 0.3 pA Max. 0.5 JAMax. | 1.0 yAMax. | 1.0 yAMax. |ST =GND
Stand-by current |_std - 1.6 yAMax. | 2.4 yAMax. | 3.0 yAMax. | ST =GND +105 °C,+125 °C
45 % to 55 % 0 0 o o 2 MHz=fo<16 MHz
Svmmet sym | 40% 10600 | 4071095 % 451055 %| 459, 15 55 9, 16 MHz<fo<32 MHz |50 % Ve level
ymmetry - 40 % to 60 % |40 % to 60 % 32 MHz<fo<60 MHz _ |L_CMOS < 15 pF
- 40 % to 60 % +105 °C,+125 °C
High output voltage VoH 90 % Vcc Min. loH=-1 mA
Low output voltage VoL 10 % Vcc Max. loL=1mA
Output load condition
(CMOS) L_CMOS 15 pF Max.
Output enable / VIH 80 % Vcc Min. — .
disable input voltage ViL 20 % Vcc Max. ST terminal
N . 5 ns Max. 4 ns Max. 3 ns Max. +85 °C 20 % Vcc to 80 % Vcc
Rise time and Fall time b - 7 ns Max +105 °C,+125 °C __ |level,L_CMOS=15 pF
Start-up time t_str 3 ms Max. t=0 at 90 % Vcc (+105 °C,+125 °C : 5 ms Max.)
Frequency aging f_aging +3 x 10 / year Max. :r/iiﬂCSF\;rjtg?/arz 5V 3.3V
I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
C
2.5:0.15 (ex. 0.01 pF)
s #3 Y #3 #4 1 ]
4 Resist
27.00B || 2 g -
H =] 11 #3
o #4 -
O B631A || . 7 i
o
— — — o
# 2 #2 1 o9 [og|# ]O
g Pin map 2
Pl Pin | Connection
© —
<) 1 ST _v | %
2 GND :2
= 11 T e
- 4 Vce 1.7
M)te.' _ " " - To maintain stable operation, provide by-pass capacitor with
g p!n =HIGH or open' . .Spec.:med frequenCy_OUt_pm' more than 0.1 uF at a location as near as possible to the power
ST pin = LOW : Output is high impedance, oscillation stops. source terminal of the crystal products (between VcC - GND).




7/
P

eFrequency range
Supply voltage
eCurrent consumption :

CRYSTAL OSCILLATOR
Low Profile / LOW-JITTER SPXO

SG-210S*D

50.000 MHz to 80.000 MHz
1.8V Typ./ 2.5V Typ./3.3V Typ.
7.0 mA Max.

(SDD 2.5 V No load condition 80 MHz)

Rolis

Compliant

Product Number (please contact us)
X1G0029x1xxxx00

eFunction Standby(ST) Actual size
sExternal dimensions 2.5x2.0x0.8t(mm) Typ.
Il Soecifications (characteristics)
Specifications
L Syl SG-210SED | SG-210SDD | SG-210SCD REEILS
Output frequency range fo 50.000 MHz to 80.000 MHz
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage vee 1.6Vt022V 22V103.0V 27V103.6V
Storage o ° i
Temperature | temperature T_stg -40 °C to +125 °C Store as bare product after unpacking
range Operating T use -40 °C to +85 °C
temperature
T ¢ tol B: £50 x 10°°, C: +100 x 10°° -20 °C to +70 °C
quency - L: 50 x 10°, M: £100 x 10° 40 °C to +85 °C
Current consumption Icc 6.0 mA Max. 7.0 mA Max. 8.0 mA Max. No load condition
Stand-by current I_std 10.0 yA Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level,L_CMOS < 30 pF
High output voltage VoH Vcc -0.4 V Min. loH=-8 mA(SCD,SDD), -4 mA(SED)
Low output voltage VoL 0.4 V Max. loL= 8 mA(SCD,SDD), 4 mA(SED)
Output load condition
(CMOS) L_CMOS 30 pF Max.
Output enable / VIH 70 % Vcc Min. — .
disable input voltage ViL 30 % Vcc Max. ST terminal
o ) 20 % Vcce to 80 % Vcec level,
Rise time / Fall time to/ tr 4 ns Max. L CMOS < 30 pF
Start-up time t_str 2 ms Max. t=0 at 90 % Vcc
toJ 0.5 ps Typ. Deterministic Jitter
Jitter *1 tRY 3.0 ps Typ. Random Jitter
tRMS 25 ps Typ. Peak to Peak L_CMOS <15 pF
. Offset frequency:
Phase Jitter tpy 1.0 ps Max. 12 KHz to 20 MHz
6 +25 °C, First year,
Frequency aging f_aging £8 > 107 year Max.. Vce=1.8V,25V,33V
- 6 +25 °C, 10 years,
+10 x 10/ 10 years Max. Vee=18V. 2.5V, 3.3V

*1 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

Il External dimensions (unitmm) [l Footprint (Recommended) (Unit:mm)
_ 2.510.15 ( 0%1 f
54 #3 ex. 0. V]
y; N 7y #3 #4 ___
50 0 OB © || Resist
. S @.f /
+ o 11
o : #3
oB631A| < 54 # = "
o
N\ s — —— o)
1 # #2 09 |08 [# ]o‘
S Pin map f
o—ic—)l Pin [ Connection
: o L2
2 GND
B 0 T ok
A\ 4 Vee 1.7
Note.
ST pin = HIGH or "open" : Specified frequency output.
ST pin =LOW : Output is high impedance, oscillation stops. To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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CRYSTAL OSCILLATOR
SPXO

SG -310 series

eFrequency range
oSupply voltage

eCurrent consumption 1.5 mA Typ.

2 MHz to 80 MHz
1.8V Typ./ 2.5V Typ./ 3.3V Typ.

(SEF1.8 V No load condition 48 MHz)

RoIl§

Compliant

Product Number (please contact us)
Q33310xx0xxxx00

eFunction Standby(sT) Actual size
eExternal dimensions 3.2x25x1.05t(mm) Typ.
I Specifications (characteristics)
Specifications
1= Symbol "S5 310 SEF | SG-310 SDF | SG-310 SCF | SG-310 SDN | SG-310 SCN RETELE
Output frequency range fo 2.000 MHz to 48.000 MHz 3.000 MHz to 80.000 MHz
1.8V Typ. 2.5V Typ. 3.3V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage VEC | 1 6Vt022V | 22V1030V | 27V1036V | 22Vi027V | 27 Vio36V
Storage T_stg -40 °C to +125 °C Store as bare product after unpacking
Temperature temperature
range Operating T use -40 °C to +85 °C
temperature
B: +50 x 10°, C: +100 x 10° B: 50 x 10°°, C: 100 x 10° |-20 °C to +70 °C
M: +100 x 10° M: £100 x 10° -40 °C to +85 °C
Frequency folerance f_tol - D:+20 x 10°,S:425 x 10°  [-20°Cto +70°C  |Vcc +10 %
quency - R£25 x 10° 30 °C to +85 °C_|(3 MHz<f0<62.5 MHz)
- P:+20 x 10° -30°Cto +85°C |Vcc 15 %
- J:+25 x 10° 40 °C to +85 °C | (3 MHz<f0<62.5 MHz)
1.5 mA Max. | 1.5 mA Max. | 1.5 mA Max. No load condition, 2 MHz<fo< 4 MHz
1.5 mA Max. | 1.5 mA Max. | 2.0 mA Max. No load condition, 4 MHz<fo< 8 MHz
1.5 mA Max. | 2.0 mA Max. | 2.5 mA Max. 4.0 mA Max. | 5.0 mA Max No load condition, 8 MHz<fo<16 MHz
Current consumption Icc 2.0 mA Max. | 2.0 mA Max. | 2.5 mA Max. | e " [No load condition, 16 MHz<fo<25 MHz
2.0 mA Max. | 2.5 mA Max. | 3.5 mA Max. No load condition, 25 MHz<fo<33 MHz
3.0 mA Max. | 3.5 mA Max. | 4.5 mA Max. No load condition, 33 MHz<fo<48 MHz
- 6.0 mA Max. | 7.0 mA Max. |No load condition, 48 MHz<fo<80 MHz
0.7 pA Max. | 1.5 pA Max. | 2.0 pA Max. —=
Stand-by current I_std 10 yA Max. ST =GND
v - (0.2pATyp.) | (0.5uATyp.) | (1.0 pATyp.) Y
45 % to 55 % o o 2 MHz<fo<16 MHz o
Symmetry SYM 40001060 %020 %45 9% to 55 % 45 % 10 55 % 16 MHz<fosa0 MHz | 0o veclevel
° °[40 % to 60 % 40 MHz<fo<80 MHz - =P
High output voltage VoOH 90 % Vcc Min. loH=-3 mA
Low output voltage VoL 10 % Vcc Max. lo.=3 mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
Output enable / ViH 80 % Vcc Min. 70 % Vcc Min. 5T terminal
disable input voltage ViL 20 % Vcc Max. 30 % Vcc Max.
Rise time / Fall time to/ t 4 ns Max. 20 % Vcc to 80 % Vcc level, L CMOS=15 pF
Start-up time t str 10 ms Max. 2 ms Max. t=0 at 90 % Vcc
Frequency adin f aqin +5 x 10° / year Max. +3 x 10°/ year Max.  [+25 °C, First year,Vcc=1.8 V, 2.5 V, 3.3 V
quency aging -aging _ +10 x 10° Max. +25 °C, 10 years
I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
39402 - C (ex.0.01 pF)
#4 :
#3 #3 #4 1.4
A < >
o
= :[2 #4 7 #3
)|
o AaE ; S
—
#2 #1
o _ 0.9 *
A Pin map
9 Pin | Connection i
s 1 S5 7z
= 2 GND
L 3 ouT #1 % | #2
\ 4 Vee AN
24 Resist
Note.
ST pin = HIGH or "open" : Specified frequency output. o . . ) )
ST pin = LOW : Output is high impedance, oscillation stops. To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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CRYSTAL OSCILLATOR
SPXO

SG -550 series

2 MHz to 48 MHz
1.8V Typ./ 2.5V Typ./ 3.3V Typ.
SEF1.8 V No load condition 48 MHz

eFrequency range
eSupply voltage
eCurrent consumption

RoIl§

Compliant

Product Number (please contact us)
Q33550xx0xxxx00

1.5 mA Typ.
eFunction Standby(sT) Actual size
eExternal dimensions 5.0%x3.2x1.2t(mm)
I Specifications (characteristics)
Specifications
e Syiloel SG550SEF | SG-550SDF | SG-550SCF IREGETHE
Output frequency range fo 2 MHz to 48 MHz
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage Vee 16V1022V | 22V1030V | 27V1036V
Temperature ran e\Storage temperature T_stg -40 °C to +125°C Store as bare product after unpacking
P 9 ‘Operating temperature T_use -40 °C to +85 °C
B: 50 x 10°,C: £100 x 10° -20 °C to +70 °C
Frequency tolerance f_tol M: +100 x 10°® -40 °C to +85 °C
L: +50 x 10° -40 °C to +85 °C [ Ve +5 %
1.5 mA Max. 1.5 mA Max. 1.5 mA Max. No load condition, 2 MHz<fo< 4 MHz
1.5 mA Max. 1.5 mA Max. 2.0 mA Max. No load condition, 4 MHz<fo< 8 MHz
Current consumption lcc 1.5 mA Max. 2.0 mA Max. 2.5 mA Max. No load condition, 8 MHz<fo<16 MHz
p 2.0 mA Max. 2.0 mA Max. 2.5 mA Max. No load condition, 16 MHz<fo<25 MHz
2.0 mA Max. 2.5 mA Max. 3.5 mA Max. No load condition, 25 MHz<fo<33 MHz
3.0 mA Max. 3.5 mA Max. 4.5 mA Max. No load condition, 33 MHz<fo<48 MHz
Stand-by current |_std 0.7 pA Max. 1.5 pA Max. 2.0 pA Max. ST =GND
45 % to 55 % o o 2 MHz=fo<16 MHz o
Symmetry SYM 40 % (060 % 45 %1055 % 16 MHz<fo<d0 Mz _| 0 2% V°¢ Le;’g'pF
40 % to 60 % 40 MHz<fo<48 MHz | -
High output voltage VoH 90 % Vcc Min. loH=-3 mA
Low output voltage VoL 10 % Vcc Max. lo.= 3 mA
Output load condition(CMOS) L_CMOS 15 pF Max.
Output enable / VIH 80 % Vcc Min. — .
disable input voltage Vi 20 % Vcc Max. ST terminal
Rise time / Fall time te/t 4 ns Max. 20 % Vce to 80 % Vcc level, L CMOS=15 pF
Start-up time fsta 10 ms Max. t=0 at 90 % Vcc
Frequency aging f_aging +5 x 10° / year Max. :/(232108':\'/"5; éesr’?’ 3V
Il External dimensions (unitmm) [l Footprint (Recommended) (Unit:mm)
5.0 £0.2
#4 #3 1.6
-] EH — Pin ma| >
E 22.00B Pin Connection
. o 1 ST
A 2 GND o
@@L o I N
= - = - —— N
#1 #2 ) N
x
c 5 = v /
5Ll
— e
< ; -« >
1.0 ~—5 Omin. 7(0.35) 2.5 (0.35)
Note. 254
ST pin

ST pin = HIGH or "open" : Specified frequency output.
ST pin = LOW : oscillation stops. High-z

Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




‘ Crystal oscillator Epson Toyocom
o
/ RoHS

Pb
CRYSTAL OSCILLATOR ﬁ ey Compliant
SPXO

TCO -710X series

eFrequencyrange : 1.5MHzto 75 MHz

Supply voltage : 33V

eExternal dimensions: 5.0 x 3.2 x 1.0 t (mm) Typ.

eFunction 1 Standby (sT)

Item Symbol TCO-710*X1A* Remarks
Output frequency range fo 1.500 MHz to 75.000 MHz Please .contact us for |pqumes regarding
the available frequencies.

Supply voltage Vce 3.3V +0.33V
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking.
Operating temperature range T_use As per below description
Frequency tolerance f_tol As per below description.
Current consumption Icc 20 mA Max. No load condition
Symmetry SYM 40 % to 60 % 50 % Vcc level
High output voltage VoH 90 % Vcc Min. loH=-5 mA
Low output voltage VoL 10 % Vcc Max. loL=5 mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
Output enable / disable input VIH 70 % Vcc Min. VIH or OPEN : Enable
voltage ViL 30 % Vcc Max. ViL or GND : Disable
Rise time / Fall time 1o/ te 6 ns Max. 10 % Vcc to 90 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=3.3 V, First year

*  Part Number

TCO-710 _X1A_

<Frequency tolerance / Vcc tolerance> <Operating temperature range>
+50 x 10 Max. / Vcc 10 % : 6 BLANK:* 0"C10+70 °C
+100 x 10 Max. / Vcc 10 % : 7 ;; ';8 g tg :;g g
4:40°Cto+85°C

5.0+0.2
Pin map
Pin Connection
~ 1 ST
=] 2 GND
& 3 ouT C (ex. 0.01 pF) 1.6
™ 4 Vce
1.2+0.15
2.54+0.15

Note. To maintain stable operation, provide by-pass capacitor with

ST pin = HIGH or "open" : Specified frequency output. more than 0.1 uF at a location as near as possible to the power

ST pin = LOW : Output is high impedance, oscillation stops. source terminal of the crystal products (between Vcc - GND).

http://www.epsontoyocom.co.jp




CRYSTAL OSCIL
SPXO

eFrequency range

o

LATOR

SG-770,SG-771 series

50 MHz to 230 MHz

Supply voltage 25V/33V

«Output : LV-PECL

eExternal dimensions: 7.0 x 5.0 x 1.6 t (mm) Typ.

o Features :  Fundamental mode oscillator with HFF-XTAL
eFunction Standby (ST)

Output enable (OE)

RollS

Compliant

Product Number (please contact us)
SG-770: X1G0023x1xxxx00
SG-771: X1G00282xxxxx00

Actual size

--8G-770 series
--SG-771 series

\_-

Il Soecifications (characteristics)
Specifications
ftem Symbol ™" 5G.7708DD | SG-770SCD | SG-771PCD Remarks
80.000 MHz to  |Please contact us for inquiries regarding
Output frequency range fo 50.000 MHz to 230.000 MHz 175.000 MHz |the available frequencies.
Supply voltage Vce 25V +0.125V \ 3.3V +0.165V 3.3V +0.165V
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking
Operating temperature range T_use As per below table
Frequency tolerance f_tol 450 x 10°  Max. As per below table
Current consumption Icc 90 mA Max. 70 mA Max. No load condition
Symmetry SYM 45 % to 55 % 40 % to 60 % at outputs crossing point
High output voltage VOH Vce-1.1 V Min.
Low output voltage VoL Vce-1.5 V Max.
Output load condition (ECL) L_ECL LV-PECL
Output enable / disable input VIH 70 % Vcc Min. =7 terminal or O terminal
voltage ViL 30 % Vcc Max. ST
Rise time / Fall time to/ te 1 ns Max. 20 % to 80 % (VoH-VoL)
Start-up time t_str 10 ms Max. *1 Time at minimum supply voltage to be 0 s
This is included in
Frequency aging f_aging +5x10°/ year Max. frequency tolerance
specification. +25 °C, Vcc=2.5V or 3.3 V, First year.
*1 Rise time (0 V to 2.13 V or 3.15 V) of Vcc > 150 ps
Il Operating temperature range
SG-770series Operating temperature range SG-771series Frequency tolerance | Operating temperature range Aging
L -40 °C to +85 °C A +30 x 10° Max. -40 °C to +85 °C 10 years
B -20°Cto +70 °C B 435 x 10° Max. -40 °C to +85 °C 20 years
P -10 °C to +70 °C ¢} +20 x 10° Max. -10 °C to +70 °C 10 years
Q 0°Cto+70°C D +25 x 10° Max. -10 °C to +70 °C 20 years
I External dimensions (Unit:mm) Il Footprint (Recommended) (Unit:mm)
\ 7.0£0.2 .
#6 #5 #4
5| E156.250L 18
H < P>
e C=0.1pF Min.  #6 #5 #4
“1)] OSCD 674A — 7y
Pin map 2
# # #3 Pin CONNECTION
1 ST or OE c
~N
 ———— S 2 DNC o
H H HIl+eé 3 GND L - <
4 OUT1(Positive) I
_>_'<ﬂ 5 OUT2(Negative)
6 Vee Resist
co.5 #1 #2 #3
Note:
*Please do not connect DNC pin (2 pin) to the < 508
© other patterns on the board such as Supply voltage or GND. .
E SG-770series
I‘_.h_.l - ST p!n =HIGH or “Oper]“ : Spepified frequency. ou?put.
2544015 2545015 ST pin = LOW : Output is high impedance, oscillation stop. . o ) ) ) )
0 maintain stable operation, provide by-pass capacitor with
SG-711series o more than 0.1 uF at a location as near as possible to the power
OE pin = HIGH or “Open” : Specified frequency output. source terminal of the crystal products (between Vcc - GND).
OE pin = LOW : Output is high impedance

37
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SPXO

eFrequency range
Supply voltage
eExternal dimensions:
eFunction :

o

CRYSTAL OSCILLATOR

TCO -708Xx series

1.5 MHz to 160 MHz
3.3V/50V

7.0x 5.0 x 1.6 t (mm) Typ.
Standby (ST)

RoHS

Compliant

Product Number (please contact us)
X1G0002x1xxxx00

e e e

Actual size

.

B Specifications (characteristics)

Item Symbol TCO-708*X1A* TCO-708*D1A* Remarks
Output frequency range fo 1.500 MHz to 160.000 MHz | 1.500 MHz to 75.000 MHz tPh'ease contact us for inquiries regarding
e available frequencies.
Supply voltage Vce 33V 50V As per below description
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking
Operating temperature range T_use As per below description
Frequency tolerance f_tol As per below description
. 20 mA Max 20 mA Max. fo < 30 MHz, No load condition. _
Current consumption Icc ) 40 mA Max. 30 MHz < fo < 75 MHz, No load condition.
50 mA Max. - 75 MHz < fo < 160 MHz, No load condition.
Symmetry SYM 40 % to 60 % 50 % Vcc level
High output voltage VoH 90 % Vcc Min. loH=-5mA(X1A) / -8mA(D1A)
Low output voltage VoL 10 % Vcc Max. loL=+5mA(X1A) / +8mA(D1A)
Output load condition (CMOS) | L_ CMOS 15 pF Max.
Output enable / disable input VIH 70 % Vcc Min. ViH or OPEN : Enable
voltage ViL 30 % Vcc Max. ViL or GND : Disable
fo <75 MHz,
o . 6 ns Max. 10 ns Max. 10 % Vee to 90 % Ve level
Rise time / Fall time tr/tr
3 s Max. _ 75 MHz < fo 160 MHz,
10 % Vcc to 90 % Vec level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +5 x 107/ year Max. +25 °C, First year

*  Part Number

<Frequency tolerance / Vcc tolerance>
+25 x 10° Max. /Vcc 5% :5
+50 x 10° Max. / Vcc £10 % : 6
+100 x 10 Max. / Vcc 10 % : 7

I External dimensions

TCO-708 _

1A

<Operating temperature range>
BLANK: 0°Cto+70°C

1:-10°Cto +70 °C

2:-20°Cto +70 °C

4: -40 °C to +85 °C (50, £100 x 10° only)
< Supply voltage / Frequency range>

X:Vce=3.3V/1.5MHzto 160 MHz
D:Vcc=5.0V /1.5 MHzto 75 MHz

(unitmm) [l Footprint (Recommended) (Unit:mm)
7.0£0.2
1.8
a1 D1IA 813K -«
& C(ex.0.01 uF) #4 #3 |
> | | A
“1) OE 56.750 _‘_,_:._‘_ e _.:_._G_,_
N
c . I /
#1 #2 h_ 7 T
. I’ (| N
o~ Pin map 1 A/ <~
W 1 3 Pin CONNECTION : — L
- 1 ST / i i
. L.
Resist H B
1.4£0.15 2 GND = i i
—~ 3 out #1 #
4 Vce - >
Cc0.5 5.08
Note:
2 STpin = HIGH or “Open” : Specified frequency output. o . . . .
S STpin = LOW : Output is high impedance, oscillation stop. To maintain stable operation, provide by-pass capacitor with
N more than 0.1 uF at a location as near as possible to the power
- source terminal of the crystal products (between Vcc - GND).
5.08+0.15




SPXO

eFrequency range
«Supply voltage
eFunction

N

eExternal dimensions :

CRYSTAL OSCILLATOR

SG-645,SG -636 series

2.21675 MHz to 135 MHz
25V/33V/50V

7.1 x5.1x1.5t(mm)--SG-645
10.5 x 5.8 x 2.7 t (mm)---SG-636

Output enable(OE) or Standby( ST )

Rolls

Complianl

Actual size

Product Number (please contact us)
SG-645 : Q33645xx1xxxx00
: Q33636xx1xxxx00

S$G-636

SG-645 series

SG-636 series

E 18.4320C
PTFO3S2A -

B Specifications (characteristics)

Specifications
ltem Symbol SG-636 PCE Remarks
SG-636 PTF SG-636 SCE SG-636 PDE
2.21675 MHz 2.21675 MHz 2.21675 MHz
Output frequency range fo o 41.000 MHz 0 40.000 MHz to 40.000 MHz
Supply voltage Vcc 5.0V+0.5V 3.3V+0.3V 25V +0.25V
Storage o o .
Temperature|_temperature T_stg -55 °C to +100 °C Store as bare product after unpacking
range Operating 90 © o
temperature T_use 20 °C to +70 °C
Frequency tolerance f_tol C: +100 x 10° -20°Cto +70 °C
Current consumption Icc 17 mA Max. 9 mA Max. 5 mA Max. No load condition
Disable current |_dis 10 mA Max. 5 mA Max. 3 mA Max. OE=GND
Stand-by current I_std — 2 pA Max. — ST =GND(SCE)
Symmet SYM 40 % to 60 % 45 % to 55 % CMOS load:50 % Vcc level
ymmetry 45 % 10 55 % — TTL load: 1.4 V level
. . lon=-8 mA(PTF)/-4 mA(SCE,PCE),
High output voltage VoH Vce-0.4 V Min. /-3.2 mA(PDE)
loL=16 mA(PTF)/ 4 mA(SCE,PCE)
Low output voltage VoL 0.4 V Max. /3.2 mA(PDE)
Chipy) foad condition LTTL 10 TTL Max. — L_CMOS < 15 pF
Output load condition L_CMOS 50 pF Max 30 pF Max 15 pF Max
(CMOS) - pr Max. pr Max. pr Max
Output enable / ViH 2.0 V Min. 80 % Vcc Min. ) — .
disable input voltage Vic 0.8 V Max. 20 % Vcc Max. OE Terminal or ST Terminal (SCE)
Rise time / Fall time e/t 7 ns Max. 5 ns Max. CMOS load:20 % Vcc to 80 % Vcc level
! 5 ns Max. — TTLload:0.4 Vto 2.4V level
Start-up time t_str 4 ms Max. 4 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 107/ year Max. +25 °C, Vcc=5.0 V/3.3 V/2.5 V, First year
B Specifications (characteristics)
Specifications
Item Symbol SG-636 PCG Remarks
SG-636 PTG SG-636 PHG SG-636 SCG
Output frequency range fo 2.21675 MHz to 33.000 MHz  *1
Supply voltage Vce 45Vto55V \ 27Vto3.6V
Storage o o .
Temperature|_temperature T_stg -55 °C to +100 °C Store as bare product after unpacking
range Operating 90 ° °
temperature T_use 20 °C to +70 °C
Frequency tolerance f_tol B: 450 x 10°  C:+100 x 10° -20 °C to +70 °C
Current consumption Icc 25 mA Max. 12 mA Max. No load condition
Disable curren | _dis 20 mA Max. 10 mA Max. OE=GND (PTG,PHG,PCG)
Stand-by current |_std — 50 uA Max. ST =GND (SCG)
— 45 % to 55 % 50 % Vcc level, L_CMOS=25 pF
Symmetry SYM 40 % t0 60 % — 1.4V level, L_CMOS=25 pF
High outout voltage Vor 2.4V Min. — Vcc-0.4 V Min. loH=-8 mA
gh outp 9 — Vce-0.4 V Min. — lon=-16 mA
Low outout volt VoL — 0.4 V Max. loL=8 mA
ow output voltage ° 0.4V Max. — lo=16 mA
Output load condition L_CMOS 25 pF Max.
Output enable / ViH 2.0V Min. 70 % Vce Min. OE Terminal or T Terminal
disable input voltage Vi 0.8 V Max. 20 % Vcc Max. e alorst le a
Rise time / Fall time o/t — [ 3.4 ns Max. 4 ns Max. 20 % Vcc to 80 % Vcec level, L_CMOS < 25 pF
i 2.4 ns Max. \ — TTL load:0.4 V to 2.4 V level, L_CMOS < 25 pF
Start-up time t_str 12 ms Max. t=0 at 90 % Vcc
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=5.0 V/ 3.3V, First year

*1  4.1250 MHz < fo < 4.4336 MHz, 8.2500 MHz < fo < 8.8672 MHz, 16.500 MHz < fo < 17.7344 MHz : Unavailable




B Specifications (characteristics)

Specifications
Iltem Symbol SG-636 PTW /STW SG-636 PHW / SHW SG-636 PCW /SCW Remarks
SG-645 PTW /STW SG-645 PHW / SHW SG-645 PCW /SCW
Output frequency range fo 32.001 MHz to 135.000 MHz
Supply voltage Vce 50V+0.5V \ 33V+0.3V
Storage k_BE o o k. GE o o ;
Temperature|_temperature T_stg SG-636P**:-55 °C to +100 °C / SG-645P**:-55 °C to +125 °C Store as bare product after unpacking
range Operating T_use -20 °C to +70 °C
temperature — [ -40°Cto+85°C SG-645PCW/SCW Only
Frequency tolerance f_tol B: +50 x 10°  C:+100 x 10° -20 °C to +70 °C *1
— M: +£50 x 10° -40 °C to +85 °C : SG-645PCW /SCW Only
Current consumption Icc 45 mA Max. 28 mA Max. No load condition( Max. frequency range )
Disable current I_dis 30 mA Max. 16 mA Max. OE=GND (PTW,PHW,PCW)
Stand-by current I_std 50 pA Max. ST =GND (STW,SHW,SCW)
Symmet SYM — [ 40 % to 60 % 50 % Vcc level, L_CMOS=Max.
ymmetry 40%t060% | — 1.4 V level, L CMOS=Max.
. . lon=-16 mA(PTW , STW , PHW , SHW)
High output voltage VoH Vce-0.4 V Min. /-8 MA(PCW , SCW)
loL= 16 mA(PTW , STW , PHW , SHW)
Low output voltage VoL 0.4 V Max. /8 MA(PCW , SCW)
%‘{’I‘_‘)‘ load condition LTTL 5 TTL Max. — — fo< 90 MHz, Max.Supply voltage.
O(Lg&lglso)ad condition L_CMOS 15 pF Max. Max.frequency, Max.Supply voltage.
Output enable / ViH 2.0V Min. [ 70 % Vcc Min. OE Terminal or §T Terminal
disable input voltage ViL 0.8 V Max. | 20 % Vcc Max. i
Rise time / Fall time e/t — [ 4 ns Max. 20 % Vcc to 80 % Vcc level, L_CMOS < Max.
' 4 ns Max. | — [ — 0.4 Vto 2.4V level
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 10° / year Max. +25 °C, Vcc=5.0 V/ 3.3 V, First year
*1 SG-636 series “C” tolerance : 40 MHz<f0o<135 MHz
Ml External dimensions (Unitmm) [l Footprint (Recommended)  (Unit:mm)
@SG-645 series
74202 ]
44 e @ SG-645 series 18
fu] 0 Pin map -
Pin Connection
E135.00C g g 1 OE or ST A
PCW 0245A| 5| = 2 GND c
O° O %5 3 out A y
4 Vce
O =) v N
#1 #2 <
X
= ,
: [
0 4%‘I=E} v i ,_o_ c———b \
“olle 508 0 ' (075 38 | |0.75)
7 0 Min.
. 5.08
@ SG-636 series - -
10.5 Max.
#4 #3
| | | |
i A Pin map
E 1 8 4320C é Pin Connection
. ol|ls 1 OE or ST
0| 2 GND
PTFess2a O 713 5 ouT ®5G-636 series .
— — Y 4 vce -
#1 #2
; |
x ~
/ ..... \ [ T o\
[ T— V Y~ Y
051 _| i ~N(1.0) (1.0) «
Sl 508, S
0.05Min. 3.6
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
Note.
OE pin (PTF,PCE,PDE,PTW,PHW,PCW,PTG,PHG,PCG) 5.08
OE pin = "H" or "open" : Specified frequency output. — . -
OE pin ="L" : Output is high impedance.
ST pin (STW, SHW, SCW,SCG)
ST pin = "H" or "open" : Specified frequency output.
ST pin ="L" : Output is low level (weak pull - down),oscillation stops.
— . To maintain stable operation, provide by-pass capacitor with
E pin (SCE) more than 0.1 uF at a location as near as possible to the power
ST pin = "H" or "open" : Specified frequency output. source terminal of the crystal products (between Vcc - GND).
ST pin ="L" : Output is low level ,oscillation stops.




SPXO

eFrequency range

CRYSTAL OSCILLATOR

SG-615 series
SG-531,SG-51 series

1.025 MHz to 135 MHz

Rolls

Complianl

Product Number (please contact ush

SG-615 : Q33615xx1xxxx00
SG-531 :Q32531xx1xxxx00
SG -51 : Q32510xx1xxxx00

«Supply voltage 33V/50V Actual size
eFunction Output enable(OE) or Standby(ST) SG-615 SG-531 SG-51
ogn compa:!z:e wT: ;ulll;sge met?I Ican. (38%5513jene§) SGBIEP G ———y S Rl
- -, £:0.0000M
\- in compatible with half-size metal can. ( series) Em_gnagng g o00M At /
B Specifications (characteristics)
Specifications
SG-615P SG-615PTJ
Item Symbol SG-531P SG-531PT.J Remarks
SG-51P SG-51PTJ
Output frequency range fo 1.025 MHz to 26 MHz 26.001 MHz to 66.667 MHz
Supply voltage Vcc 50V+0.5V
Storage T_stg -55°C to +125°C Store as bare product after unpacking
Temperature temperature -
range Operating 200 o
temperature T_use 20 °C to +70 °C
Frequency tolerance f_tol B: +50 x 10, C: +100 x 10°® -20°Cto +70°C  *1
Current consumption Icc 23 mA Max. 35 mA Max. No load condition
Disable current I_dis 12 mA Max. 28 mA Max. OE=GND
s " SYM 40 % to 60 % — CMOS load:50 % Vcc level
ymmetry 40 % to0 60 % 45 %1055 % TTL load: 1.4 V level
High output voltage VoH Vce-0.4 V Min. 2.4V Min. loH=-400 pA
Low output voltage VoL 0.4 V Max. lo.=16 mA(P)/ 8 mA(PTJ)
O&‘%‘_’; load condition LTTL 10 TTL Max. 5 TTL Max. L_CMOS < 15 pF
Output load condition
(CMOS) L_CMOS 50 pF Max. —
T R e
P 9 : : : : PTJ:liL= -500 wA Min.(OE=GND)
Rise time / Fall time t /1 8 ns Max. — CMOS load:20 % Vcc to 80 % Vcc level
! 8 ns Max. 5 ns Max. TTLload:0.4 Vto 2.4V level
Start-up time t_str 4 ms Max. 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=5.0V, First year
*1 “B” tolerance will be available up to 55 MHz.
Il Soecifications (characteristics)
Specifications
Item Symbol SG-615PCG SG-615SCG Remarks
SG-531PCG SG-531SCG SC-615PCN
26.001 MHz
Output frequency range fo 1.500 MHz to 26.000 MHz to 66.667 MHz
Supply voltage Vcc 27Vto36V 3.0Vto3.6V
Storage ° o i
Temperature |temperature T_stg -55°C to +125°C Store as bare product after unpacking
range Operating 40 © o
temperature T_use 40 °C to +85°C
Frequency tolerance f tol B: 50 x 10°®  C:+100 x 10° -20 °C to +70 °C
quency o M: +100 x 10° -40 °C to +85°C
Current consumption Icc 12 mA Max. 20 mA Max. No load condition
Disable current I_dis 10 mA Max. [ — 10 mA Max. OE=GND (PCG,PCN)
Stand-by current |_std — \ 50 pA Max. — ST =GND (SCG)
Symmetry SYM 45 % to 556 % 50 % Vcclevel, L_CMOS=Max.
High output voltage VoH Vce-0.4 V Min. Vce-0.4 V Min. loH=-8 mA
Low output voltage VoL 0.4 V Max. 0.4 V Max. lo,=8 mA
Output load condition L_CMOS 25 pF Max. 15 pF Max.
Output enable / VIH 70 % Vcc Min. 70 % Vcc Min. OE Terminal or §T Terminal
disable input voltage Vi 20 % Vcc Max. 30 % Vce Max.
Rise time / Fall time t/t 4 ns Max. 20 % Vcc to 80 % Vcclevel, L CMOS < Max.
Start-up time t_str 12 ms Max. [ 10 ms Max. t=0 at 90% Vcc
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=3.3 V, First year




Crystal oscillator

Epson Toyocom

Specifications
Item Symbol SG-615PTW /STW | SG-615PHW /SHW | SG-615PCW /SCW Remarks
SG-531PTW /STW | SG-531PHW /SHW | SG-531PCW /SCW
Output frequency range fo 55.001 MHz to 135.000 MHz 26.001 MHz to
135.000 MHz

Supply voltage Vcce 50V 0.5V 3.3V+0.3V
Temperature Stté):pgeer ature T_stg -55°C to +125 °C Store as bare product after unpacking

range Otg‘ﬁ::g:‘;ure T use 20 °C to +70 °C 40 °C to +85 °C
Frequency tolerance f tol B: +50 x 10°, C: +100 x 10° -20 °C to +70 °C *1

— — M: +100 x 10°  [-40 °C to +85 °C

Current consumption Icc 45 mA Max. 28 mA Max. No load condition( Max. frequency range )
Disable current | dis 30 mA Max. 16 mA Max. OE=GND (PTW,PHW,PCW)
Stand-by current |_std 50 pA Max. ST =GND (STW,SHW,SCW)
s " SYM — | 40 % to 60 % 50 % Vcc level, L_CMOS=Max.

ymmetry 40 % to 60 % | — 1.4V level ,L_CMOS=Max.
High output voltage VoH Vce-0.4 V Min. lon=-16 mA(PTW,STW,PHW,SHW),-8 mA(PCW,SCW)
Low output voltage VoL 0.4V Max. loL= 16 mA(PTW,STW,PHW,SHW), 8 mA(PCW,SCW)
O(L-;—t-:—)f)t load condition L_TTL 5 TTL Max. — — fo < 90 MHz , Max.supply voltage
O(lét,&lglso)ad condition L_CMOS 15 pF Max. Max.frequency , Max.supply voltage
Output enable / ViH 2.0V Min. [ 70 % Vcc Min. OE Terminal or §F Terminal
disable input voltage Vie 0.8 V Max. |20 % Vcc Max. erminal or ST fermina
Rise time / Fall time e/t — [ 4 ns Max. 20 % Vcc to 80 % Vcc level, L_CMOS < Max.

4 ns Max. | — — 0.4Vto24Vlevel

Start-up time t_str 10 ms Max.. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=5.0 V/ 3.3V, First year

*1 “C” tolerance :fo 266.667 MHz(PTW STW,PHW,SHW )

) @ SG-615 series
@ SG-615 series Pin map 1.3
| 14.0 Max. Pin__[ Connection
— 1 1 OE or ST —
L IS 2 GND 4
SG-615P C ] 3 ouT — o
20.0000M ||&| 2 "’
) o | ® 4 Vce —
E 9352A & ©
_Y v @
#1 #2 . — —
s x
L __\ts A % 9
\ \iZ CJ Ny - Q /] o
0.51 —»lig— P~ 7.62
5.08 0.25Min. 5.08
@ SG-531 series @ SG-51 series o
#8 #5 No. | Pin terminal #14 #8 In map _
— = Pin Connection
7Y 1 OE or ST A 1 OE or 5T
SG531PTJ 4 GND E SG51P 9353B © 7 GND
60.0000 b 5 out 2
g 50,0000, ‘ > 2 O  16.0000MHz i 8 out
14 Vce
#1  13.7 Max. #4 _# 19.8 Max.  #7
- > h = 7.62
7.62 §
3 =
[ W E
¥ 2 Vvy"©
= A 025 14 £ 0.25
A A 0.5 : = | 90°~105°
031 02Min.] y=  §90°~105° 15.24 0.2Min.. V =
782 t——3 - &
<+ » 0
< > 2
Note.
OE pin (P,PTJ,PTW,PHW,PCW,PCN,PCG) ST pin (STW, SHW, SCW,SCG)
OE pin = "H" or "open" : Specified frequency output. ST pin = "H" or "open" : Specified frequency output.
OE pin = "L" : Output is high impedance. ST pin ="L": Output is low level
(weak pull - down),oscillation stops.
To maintain stable operation, provide by-pass capacitor with more than 0.1 pF at a location as near as possible to the power source terminal of the crystal products (between Vcc - GND).
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CRYSTAL OSCILLATOR
PROGRAMMABLE

SG -8003 series

eFrequency range
Supply voltage
eFunction

«SG-Writer available to purchase.

1 MHz to 166 MHz

1.8V Typ./2.5V Typ./3.3V Typ.
Output enable(OE) or Standby(sT)
eShort mass production lead time by PLL technology.

Please contact Epson Toyocom or local sales representative.

RoHS

Complint

Product Number (please contact us)\
X1G003xx1xxxx00

\.v,./"

o~

Il Soecifications (characteristics)
Specifications
Item Symbol PE/SE ‘ PD,SD ‘ PC/SC Remarks
Output frequency range fo 1 MHz to 166 MHz
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage vee 16Vt022V | 22Vt028V | 27Vt03.6V
Storage T_stg -40 °C to +85 °C Store as bare product after unpacking
Temperature | temperature
range Operating 90 ° °C /.40 © o
temperature T_use 20 °C to +70 °C / -40 °C to +85 °C
B: +50 x 10, C: +100 x 10°® -20 °C to +70 °C
Frequency tolerance f_tol 5 -
L:+50 x 10™, M: £100 x 10 -40 °C to +85 °C
3.5 mA Max. 4.0 mA Max. No load condition, 1 MHz=fo=25 MHz
5.0 mA Max. 6.5 mA Max. No load condition, 25 MHz<fo=50 MHz
. 6.0 mA Max. 8.5 mA Max. No load condition, 50 MHz<fo=75 MHz
Current consumption Icc —
7.0 mA Max. 10.5 mA Max. No load condition, 75 MHz<fo=100 MHz
8.5 mA Max. 12.5 mA Max. No load condition, 100 MHz <fo=125 MHz
10.0 mA Max. 15.0 mA Max. No load condition, 125 MHz<fo=166 MHz
Output disable current I_dis 8 mA Max. OE=GND (PE,PD,PC)
Stand-by current |_std 50 pA Max. ST =GND (SE,SD,SC)
Symmetry SYM 45 % to 55 % 50 % Vcc level, L_CMOS <15 pF
High output voltage VOH 90 % Vcc Min. Vcc-0.4 V Min. |loH=-4 mA(PD,SD,PE,SE), -8.0 mA(PC,SC)
Low output voltage VoL 10 % Vcc Max. 0.4 V Max. lo.= 4 mA(PD,SD,PE,SE), 8.0 mA(PC,SC)
Output load condition
(CMOS) L_CMOS 15 pF Max.
Output enable / VIH 80 % Vcc Min. . — .
disable input voltage ViL 20 % Vcc Max. OE terminal or ST terminal
Rise and Fall time t/ te 5.0 ns Max. 1 MHz=f0<80 MHz |20 % Vcc to 80 % Vcc
2.5 ns Max. 80 MHz=fo=166 MHz |level, L_CMOS=15 pF
Start-up time t_str 5 ms Max. t=0 at 90 % Vcc
Frequency aging f_aging +3 x 10 / year Max. +25 °C, First year, Vcc=1.8V,2.5V,3.3V

I Current consumption

Current consumption (Typ.)

15
\ \ \
| \ | ]
— PE/SE N
—— PD/SD/PC/SC ]
10
2 oo
g/ '/
O 5 '/ —_—
o —
— = far—
0 \
0 20 40 60 80 100 120 140 160 180

Frequency [MHz]

43



I External dimensions

(Unitmm) [l Footprint (Recommended) (Unit:mm)
SG-8003BA SG-8003BA c
2.1+0.1 0.01 F)
Actual size #4 #3 # #4 (ex 0.01u Resist
s ] U ) /s
26ABCD | : core " <ol 3
= & - s y
®6789A | - IR T
3 1 ©
#2 #2 0.86_ | 0.55| #1 ye
# 86,1352 ~
.3 Pin ma| “:
E Pin | Connection J
~ 1 OE or ST
°© 2 GND
3 ouT é—l
4 Vce #1 | 1.56 | #2
SG-8003CE s2i0n SG-8003CE
. e C (ex.0.01 yF)
Actual size #3
N ‘ 1.4
g #a #3
N o
#1 #2 # 4
L) o
s Pin map N
E Pin | Connection 1
< 1 OE or ST
Al I 2 GND 1
el o T G
V 4 Vce 24 Resist
SG-8003LB | 50102 SG-8003LB
#4 #3 .
Actual size 4 e e o) C J'_G,
166.0C o OEorET (ex. 0.01 uF)
3| F OUT ©w)
= OE3H91A ° e “‘ 7y
# # * crrs ey U 2
1.0
254 0 Min. (0.35) 25 (0.35) 254 ‘
Metal may be exposed on the top or bottom of this product. e —
This will not affect any quality, reliability or electrical spec.
SG-8003CA SG-8003CA
1.4
Actual size e L #3 o] c PEN
166.000 B |- (ex. 0.01 ) I
s o) © o
T > N >
= OE34891A || * v i
7]
Mmoo e B # < p— # S'r
< 1 OE or ST
~ 2 GND
5.08 3 ouT
4 Vce 5.08
SG-8003JF SG-8003JF
. Pinmep 8,
Actual size i Conneciion C -~
3 OF o (ex. 0.01 pF)
166.00C |« our N I
34H371 gl =
6 6 Ab < 7~
Y v <
#1 #2
% Resist 5 v
v 2
0-4—>|§l+ 5.08 omin T ©75) 3.8 (0.75)

Note.
OE Pin (PE, PD, PC)

OE Pin ="H" or "open" : Specified frequency output.
OE Pin ="L" : Output is low level (weak pull - down)

ST Pin (SE, SD, SC)

ST Pin = "H" or "open" : Specified frequency output.
ST Pin

="L": Output is low level (weak pull - down), oscillation stops.

To maintain stable operation, provide by-pass capacitor with more than 0.1 uF at a location as near as possible to the power source terminal of the crystal products (between Vcc - GND).
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4/

RollS

Product Number (please contact us)
Q3321 CExxxxxx00

CRYSTAL OSCILLATOR
PROGRAMMABLE

SG -8002CE series

1 MHz to 125 MHz

3.3V/5.0V

Output enable(OE) or Standby(sT)
3.2x25x1.05t(mm) Typ.

Compliant

eFrequency range
«Supply voltage
eFunction

eExternal dimensions

«SG-Writer available to purchase.

eShort mass production lead time by PLL technology.

Please contact Epson Toyocom or local sales representative.

Actual size

B Specifications (characteristics)

Specifications *2
Item Symbol PT/ST ‘ PH/SH PC/SC Remarks
1 MHz to 125 MHz — Vcc=4.5Vt0 5.5V
Output frequency range fo — 1 MHz to125 MHz  |Vcc=3.0Vto 3.6 V
— 1 MHz to 66.7 MHz |Vcc=2.7Vto 3.6 V
Supply voltage Vcc 45Vto55V 27Vto3.6V
Storage o ° i
Temperature temperature T_stg -40°Cto +125°C Store as bare product after unpacking
range Otzz’sgp;ure T_use -20 °C to +70 °C (-40 °C to +85 °C) -40°Cto +85°C |Refer to “Outline specifications” (Frequency range)
B: +50 x 10°,C: +100 x 10° -20 °C to +70 °C
Frequency tolerance f_tol M: £100 x 10° 40°Cto +85°C *3
Current consumption Icc 40 mA Max. [ 28 mA Max. No load condition, Max. frequency
Disable current |_dis 30 mA Max. | 16 mA Max. OE=GND
Standby current |_std 50 pA Max. ST =GND(ST,SH,SC)
Symmetry *1 SYM — 40 % to 60 % CMOS load:50 % Vcc level, Max. load condition
ymmetry 40%1060 % | — TTL load: 1.4 V, Max. load condition
High output voltage VoH Vcc-0.4 V Min. loH=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4V Max. loL=16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition
(TTL) *1 LTTL 5TTL Max. - Max. frequency and
Output load condition Max. Supply voltage
(CMOS) *1 L_CMOS 15 pF Max.
Output enable / ViH 2.0 V Min. [ 70 % Vcc Min. 7 terminal or OE terminal
disable input voltage Vi 0.8 V Max. | 20 % Vcc Max.
. . — [ 3 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
Rise and Fall time *1 b 4 ns Max. \ — TTL load: 0.4 V t0 2.4 V level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=5.0 V/ 3.3 V (PC,SC) First year
*1  Operating temperature (-40 °C to +85 °C), the available frequency, symmetry and output load conditions, please refer to “Outline specifications” page.

*2 PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.
*3 PT/ST and PH / SH for “M” tolerance will be available up to 27 MHz. Checking possible by the Frequency checking program.

Bl External dimensions

(Unit:mm)

I Footprint (Recommended) (Unit:mm)

OE Pin (PT, PH, PC)

OE pin = "L" : Output is high impedance.
ST pin (ST, SH, SC)

OE pin = "H" or "open" : Specified frequency output.

ST pin - "H" or "open" : Specified frequency output.
ST pin - "L" : Output is low level (weak pull - down), oscillation stops.

2.2
7y #3 #4
C (ex.0.01 uF)
N
g 2t 14
0 - >
Y ( ~A |
o\ !
y - #a il 1] L l#3
#2 0_9| #1 i i [
0 A T S B A R e
_C'_SI Pin map i i v
© Pin [ Connection o + L
c 1 OE or ST - ! !
s 2 GND L L
Hﬁ A 3 ouT .:. / 1 JI
1] 4 Vce | 'I i
Note. 1 1
ote #1 i i #2
i

. 2_4\w

To maintain stable operation, provide by-pass capacitor
with more than 0.1 pF at a location as near as possible to
the power source terminal of the crystal products
(between Vcc - GND).
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CRYSTAL OSCILLATOR
PROGRAMMABLE

1 MHz to 125 MHz
33V/5.0V

eFrequency range
«Supply voltage
eFunction

eExternal dimensions :

«SG-Writer available to purchase.

SG-8002 LB series

Output enable(OE) or Standby(sT)
5.0x3.2x1.2t(mm)
eShort mass production lead time by PLL technology.

Please contact Epson Toyocom or local sales representative.

b

ﬂ Free

RoHS

/‘ Compliant

Product Number (please contact us)
Q3323LBxxxxxx00

Actual size

B Specifications (characteristics)

ltem Symbol PH/SH izl PC/SC Remarks
1 MHz to 80 MHz — Vcc=4.5Vto 5.5V
Output frequency range fo — 1MHzto 125 MHz  |Vce=3.0Vt0o 3.6 V
— 1 MHz to 66.7 MHz  |Vcc=2.7Vto 3.6 V
Supply voltage Vce 45Vto55V 27Vto36V
Temperature \Storage temperature T_stg -40 °Cto +125°C Store as bare product after unpacking
range \Operating temperature T_use -20 °C to +70 °C (-40 °C to +85 °C) Refer to “Outline specifications” (Frequency range)
B: +50 x 10°,C: £100 x 10° -20 °C to +70 °C
Frequency tolerance f_tol M: 100 x 10°  *3 -40 °C to +85 °C
L: +50 x 10° -40 °C to +85 °C, Vcc+5 % *3
Current consumption lee 30 mA Max. — No load condition, fo=80 MHz
— 28 mA Max. No load condfition, fo=125 MHz
. . 25 mA Max. — P Type only, To=80 MHz
Disable current |_dis — 16 mA Max. P Type only To=125 Mtz
Stand-by current I_std 50 pA Max. S Type only, ST =GND
40 % to 60 % — 50 % Vcc, L_CMOS=15 pF, <80 MHz
45 % to 55 % — 50 % Vcc, L_CMOS=25 pF, <50 MHz
Symmetry *1 SYM — 40 % to 60 % 50 % Vcc, L_CMOS=15 pF, Vcc=3.0 V to 3.6 V, <125 MHz
— 40 % to 60 % 50 % Vce, L_ CMOS=15 pF, Vcc=2.7 V to 3.6 V, <66.7 MHz
— 45 % to 55 % 50 % Vcc, L_CMOS=15 pF, Vcc=3.0 V to 3.6 V, <40 MHz
High output voltage VoH Vcc-0.4 V Min. loH=-16 mA(PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. lo.= 16 mA(PH,SH), 8 mA(PC,SC)
Output load condition(CMOS) *1 L_CMOS 15 pF Max. Max. frequency and Max. supply voltage
Output enable / disable VIH 2.0V Min. 70 % Vce Min. — . )
input voltage ViL 0.8V Max. 20 % Voo Max, | ! terminal or OE terminal
Rise time / Fall time *1 t /e 3 ns Max. 20 % Vcc to 80 % Vcc level, L_CMOS=Max.
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +5 x 10° / year Max. +25 °C, Vcc=5.0 V/ 3.3 V (PC /SC) First year

*1  Operating temperature (-40 °C to +85 °C), the available frequency, symmetry and output load conditions, please refer to “Outline specifications” page.
*2 PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.

*3  PH,SH for “M” tolerance and “L”

tolerance will be available up to 27 MHz. Checking possible by the Frequency checking program.

I External dimensions (unitmm) [l Footprint (Recommended) (Unit:mm)
5.0 +0.2
‘ #4 #3 Pin map
EH B3 ;. A Pin. [ Connection 16
E 125.0B ol g o <>
o~ (‘:“ 3 ouT
(OFcc21a S a1 veo
A
T A — B
g v
c I f = 2 =Y 0.1 N
gil o L _TL o

‘f L

1.0 i

zer  Omin 03)
Note.
OE pin (PH, PC)

OE pin = "L" : Output is high impedance.

ST pin (SH, SC)
ST pin = "H" or "open" : Specified frequency output.

OE pin = "H" or "open" : Specified frequency output.

(0.35)

ST pin = "L" : Output is low level (weak pull - down),oscillation stops.

Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

2.54

To maintain stable operation, provide by-pass capacitor
with more than 0.1 uF at a location as near as possible to
the power source terminal of the crystal products
(between Vcc - GND).
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CRYSTAL OSCILLATOR
PROGRAMMABLE

SG-8002JF  CA series

1 MHz to 125 MHz
3.3V/50V

Rolls Product Number (please contact us)

SG-8002JF : Q3308JFx1xxxx00
SG-8002CA : Q3309CAx0xxxx00

Compliani

JF,CA Type

CA Type

sFrequency range

«Supply voltage

eFunction Output enable(OE) or Standby(sT)

eExternal dimensions : 7.0 x 5.0 x 1.4t (mm) ---SG-8002CA

ePin compatible with ceramic package crystal oscillator (7 x 5)
SG-8002JF

eShort mass production lead time by PLL technology.

#SG-Writer available to purchase.
\Please contact Epson Toyocom or local sales representative.

Actual size
SG-8002JF

SG-8002CA

=

B Specifications (characteristics)

Specifications *2
Item Symbol PT/ST ‘ PH/SH PC/SC Remarks
1 MHz to 125 MHz — Vcc=45Vto 55V
Output frequency range fo — 1 MHz to 125 MHz |Vcc=3.0Vto 3.6 V
— 1 MHz to 66.7 MHz |Vcc=2.7Vto 3.6 V
Supply voltage Vcec 45Vto55V 27Vto3.6V
Temperature Sttgrrr?g:rature T_stg -565°Cto +125°C Store as bare product after unpacking
range otzemrsgraﬂure T_use -20 °C to +70 °C (-40 °C to +85 °C) -40°Cto +85°C |Refer to “Outline specifications” (Frequency range)
Frequency tolerance f tol B: +50 x 10° ,C: 1—109 x 10° -20°Cto +70°C
- M: £100 x 10° -40°Cto +85°C *3
Current consumption Icc 45 mA Max. [ 28 mA Max. No load condition, Max. frequency range
Disable current I_dis 30 mA Max. | 16 mA Max. OE=GND(PT,PH,PC)
Stand-by current |_std 50 pA Max. ST =GND(ST,SH,SC)
Symmetry*1 SYM — \ 40 % to 60 % CMOS load:50 % Vcc level, Max. load condition
40%1t060 % | — TTL load: 1.4 V level, Max. load condition
High output voltage VoH Vce-0.4 V Min. loH=-16 mA(PT /ST,PH / SH),-8 mA(PC /SC)
Low output voltage VoL 0.4 V Max. loL.=16 mA(PT /ST,PH /SH), 8 mA(PC /SC)
Output load condition (TTL) *1 L_TTL 5TTL Max. — fo<90 MHz,Max. supply voltage
Output load condition (CMOS) *1 L_CMOS 15 pF Max. (C/l?ZgTJI';A:/IXéX.) 15 pF Max. Max. frequency and Max. supply voltage
Output enable / disable ViH 2.0 V Min. 70 % Vce Min. 57 terminal or OE terminal
input voltage ViL 0.8V Max. 20 % Voo Max. | o"
Rise time / Fall time *1 o/t — \ 3 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
4 ns Max. | — TTLload: 0.4 Vto 2.4V level
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vce=5.0 V/ 3.3 V (PC / SC) First year

*1  Operating temperature (-40 °C to +85 °C), the available frequency, symmetry and output load conditions, please refer to “Outline specifications” page.
*2 PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.
*3 PT/STand PH/ SH for “M” tolerance will be available up to 55 MHz. (JF:40 MHz)

Checking possible by the Frequency Checking Program.

B External dimensions (Unitmm) [l Footprint (Recommended)  (Unitmm)
@ SG-8002JF
7.1+0.2
|§|4 ?—:? Note.
Pin ma) '
- - OE Pin (PT, PH, PC)
E 1 25 ooc Pin Connect@ OE pin ="H" or "open" : Specified frequency output.
R g g OZ;'DST OE pin ="L": Output is high impedance.
2PH 9245A & oA OUF ST pin (ST, SH, SC) 18
g ‘| 4 Vce ST pin = "H" or "open" : Specified frequency output. il
o O3 i st ¢
ST pin ="L" : Output is low level (weak pull - down), (ex 0.01 F)
oscillation stops. s u A
3] 7] 1 o
5] N, A
s \
. [
0'J|4=|'|=|'é : I 2 C———— 7o
e 508 | omin 075 | 38 | [7s) I~
" Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec Resist v
@®5SG-8002CA
1.4
#4 #3 #3 || #4 Pin ma
- ; 5.08
Pin_| Connection
E 125.000 |- =3 Gt ot
b P ouT
OPHC935C : Yoo
#1 7.0i0‘2 #2 #2 ‘ =5 #1
o ’ To maintain stable operation, provide by-pass capacitor
[ﬁl : =8 with more than 0.1 uF at a location as near as possible to
~ the power source terminal of the crystal products
“W’l - (between Ve - GND).




Rolifs . Product Number (please contact us)
SG-8002JC: Q3307JCx1xxxx00

CRYSTAL OSCILLATOR Compliant $G-8002JA: Q3306 Ax1xxxx00
PROGRAMMABLE

SG-8002JCJA series

eFrequency range : 1 MHzto 125 MHz
«Supply voltage : 33V/50V -
eFunction : Output enable(OE) or Standby(ST)
eThickness : 2.7 mm Max.(SG-8002JC)
4.7 mm Max.(SG-8002JA) .
Crcose s compatbe il SR SR
ackage and pin compatible witl - -
eShort mass production lead time by PLL technology. SG-8002JC SG-8002JA
«SG-Writer available to purchase.
\Please contact Epson Toyocom or local sales representative.

EPSON

100.0000 C /
2PH 93578

B Specifications (characteristics)

Specifications *2
Item Symbol PT/ST ‘ PH/SH PC/SC Remarks
1 MHz to 125 MHz — Vcc=4.5Vt0 5.5V
Output frequency range fo — 1 MHz to 125 MHz |Vcc=3.0 Vt0o 3.6 V
— 1 MHz to 66.7 MHz |Vcc=2.7 Vto 3.6 V
Supply voltage Vcc 45Vto55V 27Vto3.6V
Temperature Sttgr:fg:rature T stg -55°C to +125°C  (JC:-55 °C to +100 °C) Store as bare product after unpacking
range o@:sgg’ture T use | -20°Cto+70°C (40 °C to +85 °C) ‘ -40 °C to +85 °C ggfgggzJocuf'é%efép&cf';gtl%n%H(E,req“ency range)
Frequency tolerance f tol B: +50 x 10°,C: +100 x 10° -20 °C to +70 °C
- M: +100 x 10° -40 °C to +85 °C _ *3 (except SG-8002JC)
Current consumption Icc 45 mA Max. \ 28 mA Max. No load condition, Max. frequency
Disable current I_dis 30 mA Max. | 16 mA Max. OE=GND(PT,PH,PC)
Stand-by current I_std 50 pA Max. ST =GND(ST,SH,SC)
Symmetry *1 SYM — [ 40 % to 60 % CMOS load:50 % Vcc level, Max. load condition
40% to 60% \ — TTL load: 1.4 V level, Max. load condition
High output voltage VoH Vce-0.4 V Min. lon=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. loL.=16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition (TTL) *1 L_TTL 5TTL Max. [ — fo <90 MHz and Max. Supply voltage
Output load condition (CMOS) *1 L_CMOS 15pF Max. Max. frequency and Max. Supply voltage
Output enable / ViH 2.0V Min. [ 70 % Vcc Min. ST terminal or OE terminal
disable input voltage Vi 0.8 V Max. | 20 % Vcc Max. ST terminal or ermina
Rise time / Fall time *1 e/t — [ 3 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
4 ns Max. \ — TTLload: 0.4 Vto 2.4V level
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 10° / year Max. +25 °C, Vcc=5.0 V/ 3.3 V (PC,SC) First year

*1  Operating temperature (-40 °C to +85 °C), the available frequency, symmetry and output load conditions, please refer to “Outline specifications” page.
*2 PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.
*3  PT/ST and PH/ SH for “M” tolerance will be available up to 55 MHz.(Unavailable “M” tolerance of SG-8002JC)

Checking possible by the Frequency Checking Program.

I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
1.3
©5SG-8002JC @ sG-8002JC 4—4
Note.
10.5 Max. OE Pin (PT, PH, PC) -
#4 #3 OE pin = "H" or "open" : Specified frequency output. o
= = A OE pin : Output is high impedance.
: ST pin (ST, SH, SC)
% =1
0] ST pin = or "open" : Specified frequency output.
E125.0000 C 8 = ST pin ="L" : Output is low level (weak pull - down), ﬁ
2PH 9357B O 2 oscillation stops.
vy
#1 #2 B
Pin maj
T = Pin_| Connection
/., \ @
= 1 OE or ST 5.08
T 11— V #'\. 2 GND
N (1.0 1.0 3 ouT
051 | \; 5.08, A _ eI L0 7 Voo 13
0.05Min. 3.6 @ SG-8002JA 4—*
©5G-8002JA Metal may be exposed on the top or bottom of this product.
14.0 Max This will not affect any quality, reliability or electrical spec. g
#4 #3
— — p—
) A Pin maj ©
EPSON % Pin_| Connection o -
1 OE or ST
100.0000 C & 2 2 GND
® & 3 ouT v |
2PH 9357B 7 Voo
\
" —T — s ' 5.08
C L P
(P N Ny: C— )k S
0.51 - ‘ 7.62 To maintain stable operation, provide by-pass capacitor with more
5 08= . - than 0.1 uF at a location as near as possible to the power source
: 0.25Min. terminal of the crystal products (between VCc - GND).




—
Rofis . Product Number (please contact us)
S$G-8002DC: Q3204DCx1xxxx00
CRYSTAL OSCILLATOR Compliant SG-8002DB: Q3203DBx1xxxx00
PROGRAMMABLE
SG-8002DC /DB series
eFrequency range 1 MHz to 125 MHz
Supply voltage 3.3V/5.0V o
eFunction Output enable(OE) or Standby(sT)
Pin compatible with full size and half size.
eShort mass production lead time by PLL technology.
*SG-Writer available to purchase. Actual size
Please contact EPSON TOYOCOM or local sales representative.
SG-8002DC SG-8002DB
2PH 93578 EPSOM 9357B
B Specifications (characteristics)
Specifications *2
Item Symbol PT/ST [ PH,SH PC/SC Remarks
1 MHz to 125 MHz — Vcc=4.5Vt0 5.5V
Output frequency range fo — 1 MHz to 125 MHz [Vcc=3.0 Vto 3.6 V
— 1 MHz to 66.7 MHz |Vcc=2.7 Vto 3.6 V
Supply voltage Vcc 45Vto55V 27Vto3.6V
Storage o o .
Temperature temperature T_stg -65°Cto +125°C Store as bare product after unpacking
range OtZ:Sg?;U"e T_use -20 °C to +70 °C (-40 °C to +85 °C) -40 °C to +85 °C |Refer to “Outline specifications” (Frequency range)
Frequency tolerance f tol B: +50 x 10°,C: +100 x 10° -20 °C to +70 °C
quency - M: 100 x 10° -40°Cto+85°C _ *3
Current consumption lcc 45 mA Max. [ 28 mA Max. No load condition, Max. frequency
Disable current I_dis 30 mA Max. | 16 mA Max. OE=GND(PT,PH,PC)
Stand-by current I_std 50 pA Max. ST =GND(ST,SH,SC)
Symmetry *1 SYM — \ 40 % to 60 % CMOS load:50%Vcc level, Max. load condition
ymmetry 40 % 1060 % | — TTL load: 1.4 V level, Max. load condition
High output voltage VoH Vce-0.4 V Min. loH=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. lo.=16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition (TTL) *1 L_TTL 5 TTL Max. — Max. frequency and
Output load condition (CMOS) *1 | L_CMOS 15 pF Max. | 25 pF Max. 15 pF Max. Max. supply voltage
Output enable / ViH 2.0 V Min. 70 % Vce Min. ST terminal or OE terminal
disable input voltage ViL 0.8 V Max. 20 % Vce Max.
Rise time / Fall time *1 o/t — \ 3 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
' 4 ns Max. \ — TTLload: 0.4 Vto 2.4V level
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc=5.0 V/ 3.3 V (PC/SC) First year
*1  Operating temperature (-40 °C to +85 °C), the available frequency, symmetry and output load conditions, please refer to “Outline specifications” page.

*2
*3

Checking possible by the Frequency Checking Program.

PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.
PT /ST and PH / SH for “M” tolerance will be available up to 55 MHz.

B External dimensions (Unit:mm)
©5SG-8002DC @SG-8002DB
#8 #5 _ #14 #8
[ Plg'?aa Connection = = 4 Pin map
1 1 i i
EPSON T o 16.0000 C 2PH || o T or T
100.0000 C P 4 GND “ 7 GND
2PH 9357B 5 ouT (OEPSON 9357B © 5 U
v 8 Vce v 14 (el
=) = = =
137 Max. #4 | M 19.8 Max. #7_,
< 7.62 % 7.62
/ : k= r g
! ) ™
: [te) [to)
EH?J Y= ;< 0.25 te 0.25
051 ], , 3 (90°~105° '3 90°~105
’ 762 ~§ o
Note. — .
O Pin (PT, PH, PC) ST pin (ST, SH, SC)

OE pin = "H" or "open" : Specified frequency output.
OE pin ="L" : Output is high impedance.

ST pin = "H" or "open" : Specified frequency output.
ST pin ="L" : Output is low level (weak pull - down), oscillation stops.

To maintain stable operation, provide by-pass capacitor with more than 0.1 pF at a location as near as possible to the power source terminal of the crystal
products (between Vcc - GND).




Il SG-8002 Series_ Outline of specifications

Item Current
urren Suppl o Output rise time
Consump PPy Output load condition p q Symmetry Function
Model tion Voltage Output fall time
PH |30 mA 3.0 ns Max OE
— 45V1t055V |15pF . y 40 % t0 60 %(50 % Vec, L_CMOS=15 pF, fo<80 MHz/-40 °C to+85 °
SG.8002LB SH| Max. 5Vito55 P (20 % Ve to 80 % Voo,L_CMOS=Max.) | 10 '@ 1© 60 %(50 % Vec, L_CMOS=15 pF, lo<8 0°Co+85°C) ST
(SOJ 4-pin) PClosmA [3.0Vto36V 3.0 ns Max. 45 % to 55 %(50 % Vo, L_CMOS=15 pF, Vec=3.0 V 0 3.6 V, fosd0 MHz) | OF
ol Max  |(27Vto36v) "SPF (20 % Vec to 80 % Vee, 40 % 10 60 %(50 % Ve, L_CMOS=15 pF, Vee=3.0 V/ to 3.6 V, fos125 MHz) —
SC : . : L_CMOS=Max.) 1 (50 % Vee, L_CMOS=15 pF, Vce=2.7 V t0 3.6 V, fos66.7 MHz) | ST
45 % t0 55 %(1.4 V, L_TTL=5 TTL+15 pF, fo<66.7 MHz/-20 °C to +70 °C)
TTL+15 pF (Fo<125 MHZ-20 °C to+70 ° 2.0 ns Max.
SG-8002CA PT 25 F+ p 266(70 MHs/ 2 °C ?0:;00";:) © 00;5 mazxo VL eMOS orL TrieMax) |1 (1.4V, L_TTL=5 TTL+15 pF, f<40.0 MHz/40 °C to +85°C) | OE
[ Pr (lo=b0.7 Mz . e —TTLEMEX) |40 % 10 60 9(1.4 V, L_TTL=5 TTL+15 pF, fo<125 MHz1-20 °C to +70 °C)
(SON) 5 TTL+15 pF (fos40 MHZ/-40 °C to +85°C)  |4.0 ns Max. . (14, L_CMOS=25 pF, F<66.7 MH2/-20 °C to £70 °C) —
K =, 0=00. -
<! » o, o, . . | = 3 B ’ T
Se.s0020A ST |45 ma A5Vio55Y 15 pF(fus55 MHz/-40 °C to +85 °C) (04V1024 VL CMOS or L TTL=Max) |, (14 V. L_OMOS=15 pF <55.0 MHZ-40 °C to 485 °C) S
e Max. | : 45 % to 55 %(50 % Vec, L_CMOS=25 pF, fo<66.7 MHz/-20 °C to +70 °C)
(SOJ 4-pin) 25 pF  (fos125 MHZ/-20 °C to+70 °C) 3.0 ns Max. C - " ¢ N N OE
PH 50 pF  (fo<66.7 MH2/-20 °C to+70 °C) (20 % Ve to 80 % Veo,L_CMOSs25) ;0 " 1060 ((:g Z" ://“’ t’gﬂ.ag;fsng’Ffﬁ?fshﬂm‘fo ?C‘?;ffo Cé)
SG-8002DB 15pF  (fo<55 MHZ/-40 °C to+85 °C) 4.0 ns Max. ° "(50 D/" VCC' L7CMOS:50 DF' ftes 7 MH2/20 °C 10470 °C) _
(DIP 14-pin) SH 25pF  (fo<40 MHZ/-40 °C to+85 °C) (20 % Vee to 80 % Vos,L_CMOS=Max.) || 50 0/: VZZ L oMOS—15 EF f:gssto MHA40 o 485 °C) ST
3.0 ns Max. 45 % to 55 %(50 % Ve, L_CMOS=30 pF, Voo=3.0 V 10 3.6 V, fo<d0 MHz)
S$G-8002DC 15pF  (fo<66.7 MHz/2.7 t0 3.6 V,
(DIP 8-pin) PC| 28mA [3.0Vto36V 1: SF :fo<?25 MH;g N ;;:V)) (20 % Ve to 80 % Veo,L_CMOSS15) |40 % to 60 %(50 % Vo, L_CMOS=15 pF, Vec=3.0 V to 3.6 V, fos125 MHz) OE
’ 1 o< 010 3.
9 = =, < J—
sc Max. |27V103.6V)| o b as0t056v) :121; n/s\r/waxto 105 Vel OBt 1 (50 % Ve, L_CMOS=15 pF, Vec=2.7 V to 3.6 V, fo<66.7 MHz) s
b Vee b Vee,L_ =Max.
2.0 ns Max. 45 % to 55 %(1.4 V,L_TTL=5 TTL+15 pF, fo<66.7 MHz/-20 °C to+70 °C)
5TTL+15pF  (fo<90 MHz/-20 to+70 °C OE
15 pF (f<125MﬂHﬂ20°:3w+:0”C) '8 Vo 20 VL_CMOS orL_TTL=Max. o to 60 %(1.4 VIL_TTL=5 TTL+15 pF, lo<90. -20°C tor7
PT PF ( ) 0.8V 102.0 V,L_CMOS or L_TTL=Max) |40 % to 60 %(1.4 V,L_TTL=5 TTL+15 pF, fo<90.0 MHz/-20 °C to+70 °C)
i EF (ftes 7 MHZ-20 °C 10470 ) 4.0 ns Max. 1 (1.4 V,L_CMOS=25 pF, fo<66.7 MHz/-20 °C to +70 °C) —
ST |45 mA o=PR- R (0.4V1t02.4 V,L_CMOSorL_TTL=Max,) |t (1.4 V,L_CMOS=15 pF, fo<125 MHz/-20 °C to +70 °C) ST
[ 45Vt0o55V : i - - i i
Max.
3.0 ns Max. 45 % to 55 %(50 % Ve, L_CMOS=25 pF, fu<66.7 MHz/-20 °C to +70 °C)
R 15pF  (fo<125 MH2/-20 °C to+70
SG-8002JC PH 2: pF :fo<905MHﬂ 200"cc|o(+’;o QCC) (20 % Ve to 80 % Voo L_CMOSS25) |40 % to 60 %(50 % Vec, L_CMOS=15 pF, fos125 MHz/-20 °C to +70 °C) OE
(SOJ 4-pin) oH - pF (f(:es T e ”)C) 4.0ns Max. N (50 % Ve, L_CMOS=25 pF, fa90 MH2/-20 °C to +70 °C) —
<66. 1Z/-. (o]
pr e (20 % Vi to 80 % Voo L_CMOS=Max.) [t (50 % Ve, L_CMOS=50 pF, fos50 MHz/-20 °C to +70 °C) ST
3.0 ns Max.
PC 28mA |30Vioaey |15PF (<687 MHZ2T1036Y) 20 :/SV aio 80 % Veo L CMOSS15) |5 % 1055 %(50 % Vec, L_GMOS=30 pF, Vec=3.0 V10 36 V, fisdomHz) | OE
1 Max (2' V036 v)|15PF (fes125 MH2/3.0 t0 3.6 V) w0 n: M“; o Yoo = 40 % to 60 %(50 % Vec, L_CMOS=15 pF, Voe=3.0 V 0 3.6 V, fos125 MHz) [——

9 = = <t
30 pF  (fos40 MH2/3.0 t03.6 V) (20 % Vee to 80 % Veo L CMOS=Max.) T (50 % Ve, L_CMOS=15 pF, Veo=2.7 V to 3.6 V, fos66.7 MHz) | ST

45 % to 55 %(1.4 V, L_TTL=5 TTL+15 pF, f0<66.7 MHz/-20 °C to+70 °C)

PT ;: pi :I"i;éi"mié%?z:;g :g)) (2608"5 Z?o VL CMOS<25) 40 % to 60 %(1.4 V, L_TTL=5 TTL+15 pF, f:<00 MH2/-20 °C to +70 °C) OE
1<66. 8 ! oV, <
— 5T'$L +15 pF (fo< 90 MHZ/20 °C to +70 °C)  |4.0ns Max. ! (1:4 V. L_CMOS=25 pF, ;"566'7 MHz/-20 °C to +70 °C)
== N : - ~ 1 (1.4V, L_CMOS=15 pF, fo=125 MHz/-20 °C to +70 °C) =
ST s lasviossy 15pF  (fo<40 MHz/-40 °C to +85 °C) (0.4 V to 2.4 V,L_CMOS or L_TTL=Max.) (14V, L_OMOS=15 pF. fo<4t0 MH2-40 °C fo +85 °C) ST
: : . . 45 % o 55 %(50 % Voc, L_CMOS=25 pF, fo<66.7 MHz-20 °C to +70 °C)
SG-8002JF PH | Max. 15 pF (o125 MH2/-20 °C to+70 °C ) 3.0 ns Max. 40 % to 60 %(50 % Vs, L_CMOS=25 pF, fo<90.0 MHz-20 “C to +70 °c) | OF
(SOJ 4-pin) 25pF  (fo<90 MHZ1-20 °C t0+70 °C) (20 % Ve to 80 % Veo,L_CMOS<25) 20 Ve L MOS0 oF .£50.0 MHA120 G tor70 G
P H 50 pF  (fo<50 MHz/-20 °C to+70 °C) 4.0 ns Max. § :50 ,,/° VCC' omos=15 gF' {:12'5 MH2-20 °C too+70 GC)) _
N N . . _ b Vee, L_ = , Tos - ST
15pF  (fo<40 MHz/-40 °C t0+85 °C) (20 % Voc to 80 % Veo,L_CMOS=Max.) (50.% Ve, L OMOS=15 F f1240 M40 °C 10485 °C)
PC 3.0 ns Max. 45 % o 55 %(50 % Voo, CL=30 pF, Veo=3.0 V to 3.6 V, fos40 MHz) OE
| ~]28mA [3.0Vto3.6V 1: pi‘;"i?g;a"::;'gtm 33 :\)’ ) (20 % Vec to 80 % Vee,L_CMOSS15) |40 % to 60 %(50 % Vee, CL=15 pF, Vec=3.0 V to 3.6 V, o125 MHz)
sc| Max. |(27Vto36V)| DF:ftAo s m°3 o) ) 4.0 ns Max. 1 (50 % Ve, CL=15 pF, Vec=2.7 V t0 3.6 V, f0<66.7 MHz) S
prife= oS (20 % Vec to 80 % Vee,L_CMOS=Max.)
PT 2.0 ns Max. 45 %10 55 %(1.4 V, L_TTL=5 TTL+15 pF, f:s66.7 MHz120 “C 10 +70°C) | 5
5 TTL+15 pF (o125 MHz/-20 °C to + 70 °C) | (0.8 V to 2.0 V,L_TTL=Max.) t (14 V, L_TTL=5 TTL+15 pF, f<27.0 MHz/-40 °C to + 85 °C)
5TTL+15pF  (fo<27 MHZ/-40 °C to +85°C ) |4.0 ns Max. 40 % to 60 %(1.4 V, L_TTL=5 TTL+15 pF, o125 MHz/-20 “C to +70 °C) | ==
sT 4&;‘:(A 45Vt055V (04V 10 2.4 VL TTL=Max.) ST
SG-8002CE : 15pF (fo<125 MHZ/-20 °C t0 +70 °C ) 45 % to 55 %(50 % Vee, L_CMOS=25 pF, fo<66.7 MHz-20 °C to +70 °C)
PH 30nsM OE
(SON) — 25pF  (f:<100 MHZI-20 °C 10+70 °C ) oo :/sv a’io 80 % Ve 1_CMOS=Max) || (50 % Vo, L_CMOS=25 pF, fo<27.0 MHz/-40 °C to + 85 °C) [——
SH 25pF  (fo<27 MHZI-40 °C to +85 °C ) (20% Veo o Voot =X 1 40 9% t0 60 %(50 % Ve, L_CMOS=15 pF, fo<125 MHz/-20 °C to +70 °C) ST
PC 3.0 ns Max. 45 % to 55 %(50 % Vee, L_CMOS=15 pF, Vec=3.0 V 10 3.6 V, <40 MHz) | OFE
1 ZSIQ(A ?2'07\</t?033'%\</) 1: DE g"ffggy:;:g;::\x) (20 % Vec to 80 % Vee, 40 % to 60 %(50 % Ve, L_CMOS=15 pF, Vee=3.0 V t0 3.6 V, fo<125 MHz) [ —
SC : : : pro = e L_CMOS=Max.) 1 (50 % Vo, L_CMOS=15 pF, Veo=2.7 V to 3.6 V, fo66.7 MHz) | ST
» TABLE OF FREQUENCY RANGE
Frequency tolerance Frequency
Model Supply voltage
pPpRly g R EER 1 MHz 50 MHz 100 MHz 125 MHz
PT/ST 45V 1055V B,C 1.0 MHz I (05 \HZz
PH/ SH ’ ) M 1.0MHz N 57 \Hz
SG-8002CE
PO/SC 30Vto36V BCM 1.0 MHz . 105 MHz
(27Vto3.6V) o *2.7V1t03.6V:1.0 MHz to 66.7 MHz
B,C 1.0 MHz I o) \HZz
PH/ SH 5.0V0.5V
SG-8002LB M,L 1.0 MHz I 27 MHz
1.0 MHz . 125 MHZz
PC/ SC 3.3V+0.3V B,C,M,L
*2.7V 10 3.6 V: 1.0 MHz to 66.7 MHz
PT/ST 45V 1055V B,C 1.0 MHz . 105 VIHZ
SG-8002JF PH/ SH : ) M 1.0 MHz I 40 MHz
PC 30Vto36V BOM 1.0 MHz . 105 MHZz
SC (27Vto3.6V) o *2.7Vt03.6 V:1.0 MHz to 66.7 MHz
SG-8002CA PT/ST B,C 1.0 MHz . 105 MHZ
45Vto55V
SG-8002JA PH/ SH M 1.0 MHz L rr——rEL a4
SG-8002DB PC/SG 30Vto3.6V BCM 1.0 MHz I 1 05 \Hz
S$G-8002DC (27Vto3.6V) o *2.7V1t03.6 V:1.0 MHz to 66.7 MHz
PT/ ST B 1.0 MHz I 125 MHZz
45Vt055V
PHI SH ° c
$G-8002JC
PC/ SC 30Vto36V B 1.0 MHz . (25 MHz
(27Vt03.6V) C *2.7Vt03.6 V:1.0 MHz to 66.7 MHz

Frequency tolerance :  B:x50x10°%(-20 °C to +70 °C ), C:£100x10° (-20 °C to +70 °C ), M:100x10° (-40 °C to +85 °C ), L:+50x10° (-40 °C to +85 °C )
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Bl SG/ HG-8002 series_ Jitter specifications and characteristics chart

mPLL-PLL

connection

Because we use a PLL technology, there are a few cases that the jitter value will increase when SG-8002 is connected to another
PLL-oscillator.
In our experience, we are unable to recommend these products for the applications such as telecom carrier use or analog video
clock use. Please be careful checking in advance for these application (Jitter specification is Max.250 ps/CL=15 pF)

Jitter Specifications

Model Supply Jitter Item Specifications Remarks
Voltage
Cycle to cycle 150 ps Max. 33 MHz < fo < 125 MHz, L CMOS=15 pF
PT/PH 50V 0.5V 200 ps Max. 1.0 MHz < fo < 33 MHz, L CMOS=15 pF
ST/SH o Peak to peak 200 ps Max. 33 MHz < fo < 125 MHz, L_CMOS=15 pF
250 ps Max. 1.0 MHz < fo < 33 MHz, L_CMOS=15 pF
Cycle to cycle 200 ps Max. 1.0 MHz < fo < 125 MHz, L_CMOS=15 pF
SC/PC 33VH03V Peak to peak 250 ps Max. 1.0 MHz < fo < 125 MHz, L_ CMOS=15 pF

mRemarks on noise management for power supply line
We do not recommend inserting filters or other devices in the power supply line as the counter measure of EMI noise reduction.
This device insertion might cause high-frequency impedance high in the power supply line and it affects oscillator stable drive.
When this measure is required, please evaluate circuitry and device behavior in the circuit and verify that it will not affect oscillation.
Start up time (0 % Vcc to 90 % Vcc) of power source should be more than 150 ps.

B SG-8002 series Characteristics chart

Rise time (ns)

Output Rise time (CMOS Level)
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|
|
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25 30V 50V

33V 55V
36V

2.0 X I/ 4
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1 15 20 25 30 35 40 45 50 55
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Output Fall time (CMOS Level)
[

3.0 |
| 45V
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25 33V 55V
3.6
20r27Vv
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10 15 20 25 30 35 40 45 50 55

Load capacitance (pF)

0 20 40 60 80 100 120 140
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40 55 25 pF
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<30 = _— 15 pF
£ L— @ 50 50 pF
320 £
- £
10 n 45
40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frequency(MHz) Frequency(MHz)
50 __Disable Current (Vcc=5.0V) 60 Symmetry 3.3 V CMOS Level
40 —~ 55
— X 30 pF
z <
30 > —
£ § 50 — =
520 E 15 pF
@ 45
10
40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frequency(MHz) Frequency(MHz)
50 Stand-by Current 0 Symmetry 5.0V TTL Level
40 55
- :\o‘ 25 pF —T
< 30 = T |15pF
3 g 50
@ 20 — z
- .
10— ] & 45
40
25 30 35 40 4550 55 6.0 0 20 40 60 80 100 120 140
Vee (V) Frequency(MHz)
Output load vs. Additional Current consumption Voltage coefficient [ Vcc vs I_dis,|_std ]
20 — 2.0 T T
18 —Vee=5.0V o5 1_ 1.8 [—I_dis(Va)=Times(Va)x|_dis(5.0V)
2 16 } ;/ 16 |_std(Va)=Times(Va)x|_std(5.0V)
E 14 50 pF ‘ 14
o 12 | 4 1.2
3 15 pF @
S 10 J‘/ — g 10
Z 8 30 pF £ 08
g6 0.6
= 4 0.4
§ 2 02

25 3.0 35 40 45
vee (V)

50 55 6.0
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/ PROGRAMMING TOOL
FOR SG-8000 SERIES

SG -Writer

series oscillator (Blank oscillator).
eFlexible PC accommodate.

Windows Vista (32 bit type)
eSmall body and easy carry.

o

eEasy frequency program for Epson Toyocom SG-8000
oFree power supply for USB accommodate.

Windows98SE, 2000, Me, XP (Except Windows 95, NT)

RoHS Products number

Q91PR20W1101000

Compliant

I Main Body Specifications

Name

SG-Writer for Epson Toyocom SG-8000 Series

Operating Temperature

+10 °C to +40 °C__ Writing (+25 °C £5 °C)

Accessories

Electric Power Supply Via USB
Standard Interface USB Type B
External Dimensions (mm) 160 x 110 x 36 (textool top)
Weight 700g
SG-Writer

CD-ROM (Software and Instruction manual : Japanese, English)
Documents : Japanese, English

Software,Driver SG-Writer ™ EPSON USB Driver
Option SMD socket
Model Product number Model Product number
SG-8003BA Q91PR10W00024 SG-8002LB Q91PR10W00011
SG-8003CE Q91PR10W00018 SG-8002CE Q91PR10W00010
SG-8003LB Q91PR10W00019 SG-8002JF Q91PR10W00006
SG-8003JF Q91PR10W00020 SG-8002CA Q91PR10W00005
SG-8003CA Q91PR10W00021 SG-8002JC Q91PR10W00004
SG-8002JA Q91PR10W00003

*1 SG-Writer software is available only from Epson Toyocom website after user registration.

Il Recommend PC Specifications (You need to connect the SG-Writer to a PC when you are writing.)

Accommodate OS

Windows XP, Windows Me, Windows 2000,
Windows 98SE(Except Windows 95, NT) Windows Vista(32 bit type)

Recommend CPU

Pentium Processor 200 MHz equivalent and higher
(Recommend Over 300 MHz)

Recommend memory Capacity

Recommend Over 64 MB

Recommend HDD Capacity

Need Over 40 MB

Other

CD-ROM drive,USB cable(Type A <> Type B)
Need SMD * socket when you write SG-8000 SMD products.
(Sold individually)

*2 Conventional SMD socket can be used with new SG-Writer.

[l Precautions

*Please write SG-8003CE always with the SG-8003CE socket.
*SG-8003CE has two types of Blank sample. Please write with correct typed sample shown below.

Vce = 1.8V type

( For PE,SE )

Vce =2.5V and 3.3 V type (For PD,SD,PC,SC)
*It is able to identify Blank sample between SG-8002 series and SG-8003 series by marking.
*SG-8000 series common software still can write SG-8002 series.
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sFrequency range
«Supply voltage
eFunction

eExternal dimensions :

CRYSTAL OSCILLATOR
SPREAD SPECTRUM

SG-9001LB,CA /JC series

10 MHz to 166 MHz
33V

(Center or Down spread, 6 Values )

Output enable(OE)

5.0 x 3.2 x 1.2t (mm)---SG-9001LB
7.0 x 5.0 x 1.4 t (mm)---SG-9001CA
eRange of spreading percentage is selectable by program

o

CA.LB Tvpe

RolTS

Compliani

Actual size

CA,LB,JC Type

SG-9001LB

SG-

9001CA

e,

SG-9001JC

Product Number (please contact uﬁ
SG-9001LB: Q3331x2x0xxxx00

SG-9001CA:Q3331x0x0xxxx00
SG-9001JC: Q3331x1x1xxxx00

B Specifications (characteristics)

Iltem Symbol Specifications Remarks
Output frequency range fo 10.000 MHz to 166.000 MHz SG-9001JC,CA  [Please contact us for inquiries regarding
10.000 MHz to 135.000 MHz SG-9001LB |available frequencies.
Supply voltage Vce 3.3V+0.3V
Storage T_st -55°C o +100 °C SG-9001JC ‘Store as bare product after unpackin
Temperature | temperature St 40 °C to +125 °C SG-9001LB,CA | p packing.
range Otgﬁ:;g:‘agture T use 220 °C to +70 °C
Current consumption Icc 30 mA Max. No load condition, fo = 166 MHz
Disable current |_dis 20 mA Max. OE=GND, fo = 166 MHz
Symmetry SYM 45 % to 55 % CMOS load: 50 % Vcc level, L_CMOS=15 pF
High output voltage VoH Vce-0.4 V Min. loH=-8 mA
Low output voltage VoL 0.4 V Max. lo.=8 mA
Output load condition L_CMOS 15 pF Max.
Output enable / disable ViH 70 % Vcc Min. OE terminal
input voltage Vi 30 % Vcc Max. OE terminal
Rise time / Fall time e/t 2.7 ns Max. 20 % Vce to 80 % Vec level, L_CMOS=15 pF.
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging +5 x 10 / year Max. +25 °C, First year

I Spread Spectrum Specifications

2.54
>
5.08

5.08

Center Spread Code Co2P C05P Co7P C10P C15P C20P
P Percentage +0.25 % +0.5 % +0.75 % +1.0% +15% +2.0%
Down Spread Code DO5P D10P D15P D20P D30P D40P
P Percentage -0.5 % -1.0 % -1.5% -2.0 % -3.0 % -4.0 %
B External dimensions (Unit:mm)
@SG-9001LB @SG-9001CA @SG-9001JC
#a 5.010.2 Pin map #6 #5 #4 Pin ma 10.5 Max. Pin map
==l F?—?’H 7y Pin | Connection 4 Pin Con(n)eé:tion #4 #3 Pin Conrgétion
3 OE
E125.0 o & 7 GND E 166.000 C || SSON 1.4 ? GND
O 3l g 3 ouT k= : g'd[T) E166.0000 C ol 8 : ?/UT
A2D91A 5 4 Vce cc
=) Zmmz, Y <v.Jv, 0 A2P261A Y N.C. A2pc162a O ° 2
#1 #2 o (2 72 o Vo Ty
g , v LL,
I L s
= - G r,  HITHIED s CHHE] £ l, ¥
: 0 Min. 5 = i ~
254 (0.35 25 (0.35) ! N
051 o] = 508 A AN IR (Y
i 0.05Min. 3.6
Note.
OE pin
OE pin = "H" or " " S ified fi tput. .
OF i =L Ouput dabe iyt s ek pul-soun 5 et b
SSON pin (SG-9001CA) -
SSON pin f H : S"pread"s.pec!rum disable. -~
SSON pin = "L" or "open" : Spread spectrum enable. #6 #5 m #4
I Footprint (Recommended) (Unitmm)
©SG-9001LB ®SG-9001CA 4 @SG-9001JC 13 |
|
1.6 ‘ - _
O] Es s
N
N N ©
o < <

To maintain stable operation, provide by-pass capacitor with more than 0.1 uF at a location as near as possible to the power source terminal of the crystal products (between Vcc - GND).




4/

a

LOW-JITTER SAW OSCI

«Qutput frequency range

CRYSTAL OSCILLATOR

LLATOR

XG-1000CA CB series

50 MHz to 170 MHz

p—
Rolls____

Compliant

Product Number (please contact us)
XG-1000CA: Q3851CA00xxxx00
XG-1000CB: Q3851CB00xxxx00

ePackage size

eLow-jitter oscillator with SAW.

o

Supply voltage 18V/25V/33V
eFrequency tolerance +50x10°, +100x10°®
«QOutput CMOS

eFunction Output enable(OE)

CA:7.0x5.0x1.2 mm Typ.
CB:5.0x3.2x1.1mm Typ.

Actual size

XG-1000CA

XG-1000CB

B Specifications (characteristics)

Item Symbol E Specmlgatlons [ c Remarks
; 50.000 MHz to 170.000 MHz
Output frequency range *1 0 75.000 MHz, 98.304 MHz, 100.000 MHz,
yrens 106.250 MHz, 125.000 MHz, 150.000 MHz Standard frequency
Supply voltage Vcc 1.8V 0.1V | 25V+0.125V [ 3.3V 0.3V
Temperature \ Storage temperature T_stg -40 °C to +100 °C Store as bare product after unpacking
range \ Operating temperature T_use -10°C to +70°C

Frequency tolerance *2 f tol B:+50 x 10° C:+100 x 10° -10 °C to +70 °C
Current consumption Icc 20 mA Max. 25 mA Max. [ 35 mAMax. No load condition, OE=Vcc
Disable current |_dis 15 mA Max. 20 mA Max. | 30 mAMax. OE=GND

40 % to 60 % 45 % to 55 % fo< 125 MHz CMOS load:50 % Vcc
Symmetry SYM 40 % 10 60 % fo> 125 MHz } level,Max.load condition
High output voltage VoH Vce-0.35 V Min E:lon = -6 mA/C,D:loH = -8 mA
Low output voltage VoL 0.35 V Max. E:loL =6 mA/C,D:loL = 8 mA
Output load condition (CMOS) L_CMOS 15 pF Max. Max. frequency and Max. supply voltage range
Output enable/ ViH 70 % Vcc Min. OE terminal

Disable input voltage Vi 30 % Vcc Max. OE terminal
Rise time / Fall time tr/t 2 ns Max. CMOS load :between 20% Vcc and80%of Ve level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Jitter *3 trms 3 ps Typ. o (RMS of total distribution)
top 25 ps Typ. Peak to Peak

Frequency aging f_aging +5 x 10°/ year Max. +25 °C, First year, Vcc=1.8V, 25V, 3.3V

*1

Please contact us for inquiries regarding non-standard frequencies.

*2 This includes initial frequency tolerance, temperature variation, supply voltage variation and frequency tolerance vs. load.
*3 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
@XG-1000CA
_# #3 @XG-1000CA
E 125.000 <>
- ] b
O XA4YAA -y
o
©
Pin | Connection
1 OE
2 GND 5.08
3 ouT
#2 is connected to the cover. 4 Vce
@ XG-1000CB 12
#4 #3 #3 e #4 | 2 @ XG-1000CB
E125.000 | 3, ~ 14
P -
OXB4YAA | mi
‘ # g g2 #2 #2 ‘ #1 <
= 2.54
© Pin map
’ﬁ' ¢ 3 Pin | Connection 2.54
: 1 OE
‘W" 2 GND
: . 3 ouT To maintain stable operation, provide by-pass capacitor
#2 is connected to the cover. 4 Vece with more than 0.1 pF at a location as near as possible to

the power source terminal of the crystal products
(between Vcc - GND).
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CRYSTAL OSCILLATOR
LOW-JITTER SAW OSCILLATOR

eFrequency range 62.5 MHz to 250 MHz

«Supply voltage 2.5V/ EG-2021CA
3.3 V/ EG-2001CA

Output CMOS

eFunction Output enable(OE)

«External dimensions : 7.0 % 5.0 x 1.2t (mm) Typ.

EG - 2021, 2001CA series

Pb

ﬁ Free

Product Number (please contact us)
EG-2021CA: Q3807CA00xxxx00
EG-2001CA: Q3801CA00xxxx00

eVery low jitter and low phase noise by SAW unit. Actual size
EG-2021CA EG-2001CA
B Specifications (characteristics)
Specifications
Iltem Symbol EG-2021CA EG-2001CA Remarks
Output frequency range f 62.500 MHz to 170.001MHz to 106.250 MHz to
putirequency rang 0 170.000MHz 250.000MHz 170.000 MHz
Supply voltage Vce 25V+0.125V 3.3V+0.3V
Storage o o .
Temperature| temperature T_stg -40 °C to +100 °C Store as bare product after unpacking
range Operating P:0°Cto +70°C o o
temperature T_use R: -5°Cto +85°C 0°Cto+70°C
G: +50 x 10° Z:+50 x 10° .00 °C R-.5 © °
Frequency tolerance f_tol H: + 100 x 10° Y H£100 x 10°® P:0°Cto 70 °C,R:-5°C to +85°C *1
Current consumption Icc 25 mA Max. \ 30 mA Max. 50 mA Max. No load condition, Max. frequency range
Disable current I_dis 600 pA Max. 10 pA Max. OE=GND
Symmetry SYM 45 % to 55 % \ 40 % to 60 % 45 % to 55 % CMOS load:50 % Vcc level, L_CMOS= Max.
High output voltage VoH Vce-0.35 V Min. Vce-0.4 V Min. loH =-8 mA
Low output voltage VoL 0.35 V Max. 0.4 V Max. loL =8 mA
Output load condition L_CMOS 15 pF Max. Max. frequency and Max. supply voltage range
High input voltage ViH 70 % Vce Min. OE terminal
Low input voltage ViL 30 % Vcc Max. OE terminal
Rise time / Fall time tr/te 2 ns Max. CMOS load :between 20% Vcc and80%o0f Vcc leve
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
toy 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trus 3 ps Typ. o (RMS of total distribution)
top 25 ps Typ. Peak to Peak
face 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
-3
Phase Jitter try 0'051XPLOM;I( Typ. Offset frequency: 12 kHz to 20 MHz
Frequency aging*3 f_aging +10 x 10°/ year Max. [ +5 x 10°/ year Max. [+25 °C, First year, Vcc=2.5 V,3.3 V
*1  As per below table
*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
*3 Except:CHPA,CHRA,PCH
Model EG-2021CA EG-2001CA
Details of frequency tolerance A*4 N *5 Output mode P:Symmetry 50 £5 %
HP: £100x10° (0°C to +70°C) CHPA CHPN H: +100x10° (0°C to +70°C) *4 PCH
Frequency |HR:+100x10°(-5°C to +85°C) CHRA CHRN Frequency Y: £100x10° (0°C to +70°C) *5 PCY
tolerance  |GP: £50x10* (0°C to +70°C) — CGPN tolerance . 6 (10 oC) *
GR: +50x10° (-5°C to +85°C) — CGRN*7 Z:£50x107(0°C to +70°C) *6 pcz
*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and aging(+25 °C,10 years).
*5  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, and reflow drift.(except aging)
*6  This includes initial frequency tolerance, and temperature variation.(except reflow drift, supply voltage variation, load variation and aging)
*7  Please contact us for inquiries.

B External dimensions

(Unit:mm)

. Footprint (Recommended) (Unit:mm)

O®EG-2021CA ®EG-2001CA
#4 #3
E EG-2021 | ‘
125.000C ?:Cr: E 125.000H i
OHPA172A O1PC124A| -
LA #2 ‘ 702
L (HAHAARRA]
- 2 GND - 208
5.08 3 ouT
4 Vce
*1 Standby function built-in
#2 is connected to the cover.

*1 Standby function built-in
#2 is connected to the cover.

Connection

OE *1

GND

ouT

Vee

A_

b

3.9

‘ 5.08

To maintain stable operation,

provide by-pass capacitor with more
than 0.1 uF at a location as near as
possible to the power source terminal
of the crystal products (between Vcc -
GND).
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CRYSTAL OSCILLATOR
LOW-JITTER SAW OSCILLATOR

EG-2002CA

eFrequency range 62.5 MHz to 170 MHz

eOperating voltage 3.3V
«Output LV-TTL
eFunction Output enable(OE)

eExternal dimensions :

7.0x 5.0 x 1.2t (mm) Typ.

o

o\/ery low jitter and low phase noise by SAW unit.

Actual size

RoHS

Complinut

Product Number (please contact usN
Q3802CA00xxxx00

B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 62.500 MHz to 170.000 MHz Please contact us for inquiries regarding available frequencies.
Supply voltage Vcc 3.3V+03V
Temperature \Storage temperature T stg -40 °C to +100 °C Store as bare product after unpacking
range \Operating temperature T_use 0°Cto+70°C
Frequency tolerance f_tol +50 x 10°, +100 x 10° 0°Cto+70°C *1
Current consumption Icc 60 mA Max. OE=Vcc, No load condition
Disable current I_dis 25 mA Max. OE=GND
Symmetry SYM 45 % to 55 % 1.4V level, L_CMOS < Max.
High output voltage VoH 2.4V Min. loH = -8 mA
Low output voltage VoL 0.4 V Max. lo.=8mA
- 25 pF Max. fo = 62.5 MHz
Output load condition L_CMOS 15 pF Max. 2> 625 MHz
High input voltage VIH 70 % Vcc Min. OE terminal
Low input voltage ViL 30 % Vcc Max. OE terminal
Rise time / Fall time t/ 1 1.5 ns Max. Between 0.8 V and 2.0 V level, L_CMOS < Max.
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
toy 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trus 3 ps Typ. o (RMS of total distribution)
top 25 ps Typ. Peak to Peak
face 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
-3
Phase Jitter tey 0'051Xp1S°M;J)! Typ. Offset frequency: 12 kHz to 20 MHz
Frequency aging *3 f aging + 5 x 10°/ year Max. +25 °C, First year, Vcc=3.3 V

*1  As per below table

*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

*3 Except : PCH,DCH

Frequency range (MHz) P: 125to 170 D: 62.5 to 124.999
Details of H: £100x10° (0 °C to +70 °C)*4 PCH DCH
frequency Y: £100x10° (0 °C to +70 °C) *5 PCY DCY
tolerance Z: £50x10° (0 °C to +70 °C)*6 PCz DCZ
F: +50x10° (0 °C to +70 °C)*5 PCF (125 MHz Only) —

*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and 10 years aging(+25 °C,10 years).
*5  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, and reflow drift (except 10 years aging).
*6 This includes initial frequency tolerance and temperature variation (except supply voltage variation, load variation, reflow drift, and 10 years aging).

B External dimensions (Unitmm) Il Footprint (Recommended) (Unit:mm)
- 1.8
#3 | 34 [~ y
0
©
o -

# |e—ggg— ¥

Pin map
I y o Pin_| Connection
L O Ol v& I o
-
PEE—— 3 oUT
5.08 2 Voo

#2 is connected to the cover.

5.08

To maintain stable operation, provide by-pass capacitor
with more than 0.1 uF at a location as near as possible to
the power source terminal of the crystal products
(between Vcc - GND).




CRYSTAL OSCIL

eFrequency range

LATOR

LOW-JITTER SAW OSCILLATOR

EG-2121,2102CA series

53.125 MHz to 700 MHz

RollS

Compliant

Product Number (please contact us)

EG-2121CA: Q3805CAx0xxxx00
EG-2102CA: Q3806CA00xxxx00

Supply voltage 25V (EG-2121CA)
3.3V (EG-2102CA)
*Output Differential LV-PECL or LVDS
eFunction : Output enable(OE)
eExternal dimensions : 7.0 x 5.0 x 1.2t (mm) Typ. Actual size
o\/ery low jitter and low phase noise by SAW unit.
EG-2121CA EG-2102CA
\_ | | J
M Soecifications (characteristics)
ltem Symbol EG-2121CA | EG-2102CA EG-2121CA | EG-2102CA Remarks
Y! Differential LV-PECL LVDS
Output frequency range fo 53.5153 |{\/|A||-|-|ZZ to 1380M|\|/|-ﬁzto 53.125 MHz to 700 MHz z:qaus:nz?;nst-act us for inquiries regarding available
Supply voltage Vcc 2.5V +0.125V 3.3V+0.3V [25V+0.125V] 3.3V+0.3V
Temperature ‘Storage temperature T_stg -40 °C to +100 °C Store as bare product after unpacking
range ‘Operating temperature T_use P:0 °C to +70 °C ,R:-5 °C to +85 °C ,S:-20 °C to +70 °C Please contact us for inquiries about S spec.
- o " P:0 °C to +70 °C,R:-5 °C to +85 °C *1
Frequency tolerance f_tol G: +£50 x 10° ,H: £100 x 10 18120 °C t0 470 °C
Current consumption Icc 80 mA Max. 100 mA Max. 30 mA Max 45 mAMax. |OE=Vcc,Ri=50 Q or 100 Q
Disable current I_dis 20 mA Max. 32 mA Max 20 mA Max 30 mAMax. |OE=GND
Symmetry SYM P:45 % t0 55 % | P:45 % t0 55 % |L:45 % to 55 %| L:45 % to 55 % |fo<350 MHz (at outputs crossing point) *1
Von 1.55V Typ. 2.35V Typ. _
Vcce-1.025 V to Vee-0.88 V DC characteristics
VoL 0.8VTyp. | 1.6VTyp. _
Output voltage Vce-1.81 V to Vee-1.62 V
Vob — 350 mV Typ. 247 mV to 454 mV | Differential output, DC characteristics
AVobp — 50 mV Output change, DC characteristics
Vos — 1.25V Typ. 1.125V to 1.375 V_|Offset, DC characteristics
AVos — 150 mV Offset change, DC characteristics
B LV-PECL: Terminated to Vcc -2.0 V
Output load condition R 50Q 100 LVDS: Connected between OUT to OUT
Output enable input voltage ViH 70 % Vcc Min. OE terminal
Output disable input voltage Vi 30 % Vcc Max. OE terminal
Between 20% Vcc and80%of (VOH-VOL)
Rise time / Fall time tr/te 400 ps Max. Between 20 %and 80 %of Differential
Output peek to peek voltage
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
tos 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trus 3 ps Typ. o (RMS of total distribution)
tp-p 25 ps Typ. Peak to Peak
tace 4 ps Typ. Accumulated Jitter(s) n=2 to 50000 cycles
-3
Phase Jitter try 0'051X 10° Ul Typ. Offset frequency: 12 kHz to 20 MHz
ps Max.
Frequency aging *3 f_aging +10 x 10°/ year Max. +25 °C, First year,Vcc=2.5 V,3.3 V

*1 As per below table.

*3  Except: ***A

*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

LH O

U
5.08

#3 is connected to the cover.

Output mode P:Differential LV-PECL D: Differential LV-PECL L:LVDS V:LVDS
Frequency | EG-2121CA fo< 175 MHz
o B {026 All range e e All range fo< 175 MHz
50 + 10 %(fo> 350 MHz) o
Symmetry | EC-2121CA 50+5 %(%o < 350 MHz) 5042 % 55()0¢+15(ch/0($20<>335%0&/::|;) 50+2 %
EG-2102CA 5045 % e
Details of frequency tolerance A4 N *5 Ax4 N *5 A*4 N *5 A*4 N *5
HP: +100 x 10°(0°C to +70°C) PHPA PHPN DHPA DHPN LHPA LHPN VHPA VHPN
Frequency HR: +100 x 10°%(-5°C to +85°C) PHRA*6 PHRN*6 DHRA*6 DHRN*6 LHRA*6 LHRN*6 VHRA*6 VHRN*6
tolerance GP: +50 x 10%(0°C to +70°C) PGPA*6 PGPN+6 DGPA*6 DGPN*6 LGPA*6 LGPN+6 VGPA*6 VGPN*6
GR: 450 x 10°%(-5°C to +85°C) — PGRN*6 — DGRN*6 — LGRN*6 — VGRN*6
*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(+25 °C,10 years).
*5 This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift(except aging).
*6  53.125 MHz < fo < 100 MHz : Unavailable.
. External dimensions (Unit:mm) - Footprint (Recommended) (Unit:mm)
1.4 1.6
#6 #5 #4 #4 us ¥ 4 e ’<—>‘
Pin map —a
EEG-2121 || o comi |:| |:| 31!‘
250.000P | = @ 7 [ NC.
o
OGPA 282A 3 1o 2
ouT
#1 , gfoz #3 #3| e ‘#2 #1 6 Vee
- - > « 508

2.54

5.08

To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




RolIS ) Product Number (please contact um
EG-2121CA:X1M000101xxxx00
EG-2102CA:X1M000091xxxx00

CRYSTAL OSCILLATOR
LOW-JITTER SAW OSCILLATOR

EG-2121,2102CA series

Compliant

\ L £ NEW

M Soecifications (characteristics)

eFrequency range : 100 MHz to 350 MHz
Supply voltage : 25V (EG-2121CA)
3.3V (EG-2102CA)
*Output : HCSL
eFunction : Output enable(OE)
eExternal dimensions : 7.0 x 5.0 x 1.4 t (mm) Actual size
eApplication : PCI Express'"'2.0, FB-DIMM
eVery low jitter and low phase noise by SAW unit. EG-2121CA EG-2102CA

EG-2121CA EG-2102CA
Iltem Symbol Remarks
HCSL
Please contact us for inquiries regarding
Output frequency range fo 100 MHz to 350 MHz . .
available frequencies.
Supply voltage Vce 25V +0.125V 3.3V+0.3V
Storage
T_stg -40 °C to +125°C Store as bare product after unpacking
Temperature |temperature
range Operating
T_use P:0 °C to +70 °C ,R:-5 °C to +85 °C ,S:-20 °C to +70 °C
temperature
Frequency tolerance *1 f_tol G: +50 x 10° ,H: +100 x 10°
Current consumption lcc 80 mA Max. 85 mA Max. OE=Vcc,L_HCSL=50 Q
Disable current I_dis 20 mA Max. 35 mA Max OE=GND
Symmetry SYM 45 % to 55 % at outputs crossing point
High output voltage VoH 0.75V Typ. -
DC characteristics
Low output Voltage VoL -0.3 V Typ.
Output load condition L_HCSL 50 Q Terminated to GND
Output enable input voltage ViH 70 % Vce Min. OE terminal
Output disable input voltage Vi 30 % Vcc Max. OE terminal
Rise time / Fall time e/ tr 500 ps Max. Between 0.175 V and 0.525 V of output
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
toy 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trms 3 ps Typ. o (RMS of total distribution)
to-p 25 ps Typ. Peak to Peak
tacc 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
Phase Jitter tey 1 ps Max. Offset frequency: 12 kHz to 20 MHz
Frequency aging f_aging +10 x 10°/ year Max. +25 °C First year,Vcc=2.5 V,3.3 V

*1  This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift(except aging).
*2 Based on SIA-3100C signal integrity analyzer made from WAVECREST.

. External dimensions (Unit:mm) - Footprint (Recommended) (Unit:mm)
14 16
#4 #5 | #6 ] :
nl
[(e] -—
250.000H Q ) v
OGPA 282A o
3]
#3 4&1" #2 #1
5.08 /

X

© Pin map

= Pin Connection . 2.54 _

|<—>| : ! oF 5.08

- 2 N.C. -
Note. 5.08 3 GND
OE pin = HIGH : Specified frequency output. 4 ouT To maintain stable operation, provide by-pass capacitor
OE pin = LOW : Output is high impedance 5 OouT with more than 0.1 uF at a location as near as possible to
#3 is connected to the cover. 6 Vce the power source terminal of the crystal products

(between Vcc - GND).




RolTS Product Number (please contact us)

Q3803CA00xxxx00

CRYSTAL OSCILLATOR
LOW-JITTER SAW OSCILLATOR

Compliani

EG-2101CA

eFrequency range
Supply voltage
«Output

eFunction

eExternal dimensions :

62.5 MHz to 99.999 MHz
3.3V

Differential LV-PECL
Output enable(OE)

7.0 x5.0 x 1.2t (mm) Typ.

o\/ery low jitter and low phase noise by SAW unit. aclicleizg
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Output frequency range fo 62.500 MHz to 99.999 MHz Please contact us for inquiries regarding available frequencies
Supply voltage Vcc 3.3V+0.15V
Temperature \Storage temperature T_stg -40 °C to +100 °C Store as bare product after unpacking
range \Operating temperature T_use 0°Cto+70°C
Frequency tolerance f_tol +50 x 10°, £100 x 10° 0°Cto+70°C *1
Current consumption Icc 60 mA Max. OE=Vcc, Ri=50 Q
Disable current loe 25 mA Max. OE=GND
Symmetry *3 SYM D:47.5 % t0 52.5 % DCH,DCY,DCZ [at outputs crossing point
High output voltage VoH 2.35V Typ. Vcc-1.025 V to Vcc-0.88 V DC characteristics
Low output voltage VoL 1.60 V Typ. Vcc-1.81 V to Vce-1.62 V
Output load condition RL 50 Q Terminated to Vcc -2.0 V
High input voltage ViH 70 % Vcc Min. OE terminal
Low input voltage ViL 30 % Vce Max. OE terminal
Rise time / Fall time t/te 600 ps Max. 20 % to 80 % (VoH-VoL)
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
toy 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trus 3 ps Typ. o (RMS of total distribution)
top 25 ps Typ. Peak to Peak
acc 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
3
Phase Jitter tey 0.051Xp1sOM;J>1 Typ. Offset frequency: 12 kHz to 20 MHz
Frequency aging *3 f_aging +5 x 10°/ year Max. +25 °C, First year, Vcc=3.3 V
*1  As per below table
*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
*3 Except : PCH,DCH
Output mode (Symmetry) D:Symmetry 50 +2.5 %
H: £100 x 10° (0 °C to +70 °C)*4 DCH
Details of frequency tolerance Y: 100 x 10°(0 °C to +70 °C) *5 DCY
Z: +50 x 10° (0 °C to +70 °C)*6 DCZ

*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(+25 °C,10 years).
*5 This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift(except aging).
*6 This includes initial frequency tolerance and temperature variation(except supply voltage variation, reflow drift, aging).

B External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
1.6 ‘
LQA
v
1.4 -
S #5 #4 #4 #5_ o> # |~ Pin map 2
Pin Connection
E 125.000H | 3 o [ZTwc
[t} o 3 GND
OAPC924A o 254
e = 1 6 Vce
2.54, < 5.08
< 5.08 >
. y S #3 is connected to the cover.
(- H H1 4%
5.08

To maintain stable operation, provide by-pass capacitor
with more than 0.1 uF at a location as near as possible to
the power source terminal of the crystal products
(between Vcc - GND).
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CRYSTAL OSCILLATOR
HIGH-STABILITY

eFrequency range

HG -2150CA series

1 MHz to 60 MHz

RoHS

“ Compliant

Product Number (please contact us)
Q3514CA00xxxx00

Supply voltage 3.3V/50V

eFrequency tolerance +15x10° /-20 °C to +70 °C

eFunction Output enable(OE)

eExternal dimensions 7.0x5.0 x 1.4t (mm) Typ. Actual size
B Specifications (characteristics)

Specifications
ltem Symbol SVH/BXH SVC/BXC Remarks
Output frequency range fo 1.000 MHz to 60.000 MHz
Supply voltage Vcce H:5.0V 0.5V C:3.3V+0.3V
Temperature \Storage temperature T_stg -40 °C to +125 °C Store as bare product after unpacking
range \Operating temperature T_use V:-20 °C to +70 °C  X:-40 °C to +85 °C
Frequency tolerance f_tol $:415x10° *1 -20°Cto+70°C
- B: #25 x 10° *1 -40 °C to +85 °C

Current consumption lcc 30 mA Max. ‘ 25 mA Max. No load condition, OE = Vcc
Disable current |_dis 15 mA Max. \ 12 mA Max. OE=GND
Symmetry SYM 45 % to 55 % 50 % Vcc level
High output voltage VoH Vce-0.4 V Min. loH=-4 mA
Low output voltage VoL 0.4 V Max. lo,=4 mA
Output load condition L_CMOS 15 pF Max. CMOS load
Output enable input voltage VIH 70 % Vcec Min. OE terminal
Output disable input voltage Vi 30 % Vcc Max. OE terminal
Rise time / Fall time e/t 4 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s.
Frequency aging f_aging +10 x 10° Max.  *2 +25 °C, 10 years

*1 Frequency tolerance includes variation in reflow soldering drift, operating temperature range, supply voltage range and load change.

*2 50 MHz < fo < 60 MHz: +15 x 10 Max.

B External dimensions

(Unit:mm)

I Footprint (Recommended)

(Unit:mm)

E 35.328
OSsvVCc181A

5.08

Note.
OE Pin

OE pin ="L" : Output is high impedance

#3

# | < o #1 c
5.08

#4

2.6
IJ_F
&

Resist
Pin ma|
Pin | Connection
1 OE
2 GND
3 ouT
4 Vcc

OE pin = "H" or "open" : Specified frequency output.

C=0.1 pF Min.

To maintain stable operation, provide by-pass capacitor
with more than 0.1 uF at a location as near as possible to
the power source terminal of the crystal products
(between Vcc - GND).

5.08

60
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HIGH-STABILITY

eFrequency range
«Supply voltage
eFrequency tolerance :
eFunction :
eExternal dimensions :

CRYSTAL OSCILLATOR

HG -8002JA series

1 MHz to 125 MHz
3.3V/50V
+20x10° /-20 °C to +70 °C

Output enable(OE) or Standby(sT)

14.0 x 9.8 x 4.7 t (mm) Max.

Rolis

Complianl

Product Number (please contact us)
Q3514JAxxxxxx00

Package and pin compatible with SG-615, | Actual size
EPSON AV
\ 100.0000 j
HPH 93578
Il Specifications (characteristics)
Specifications
Iltem Symbol PT/ST ‘ PH,SH ‘ PC/SC Remarks

Output frequency range fo 1.000 MHz to 125.000 MHz

Supply voltage Vce 5.0 V+0.25 V 3.3 V+0.165 V

Temperature Storage temperature T_stg -55 °C to +125 °C Store as bare product after unpacking

range Operating temperature T_use (‘218 og tg :;g og) -40 °C to +85 °C

Frequency tolerance f tol AV: +20 x 10° ,BV: +25 x 10° -20 °C to +70 °C

- CX: +30 x 10° -40 °C to +85 °C *1

Current consumption Icc 45 mA Max. 28 mA Max. No load condition, Max. frequency

Disable current I_dis 30 mA Max. \ 16 mA Max. OE=GND (PT,PH,PC)

Stand-by current |_std 50 pA Max. ST =GND (ST,SH,SC)

Symmetry SYM — \ 40 % to 60 % CMOS load:50%Vcc level, Max. load condition

40 % to 60 % \ — TTL load: 1.4 V level, Max. load condition

High output voltage VoH Vce-0.4 V Min. loH=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. loL= 16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition (TTL) L TTL 2TTLMax. | — Max. frequency

Output load condition (CMOS) L_CMOS 15 pF Max. Max. supply voltage

- 5 -
Output enable / disable input voltage \\//': gg\\//m;r; } 2780/?\\//55 ’\I\A/I;r; ST terminal or OE terminal
Rise time / Fall time t /1 — \ 3 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
4 ns Max. — TTLload: 0.4 Vto 2.4V level

Start-up time t str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +2 x 10 / year Max. +25 °C, Vce=5.0 V/ 3.3 V (PC /SC)

PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.

*1 PT, ST and PH , SH for “CX” tolerance will be available up to 55 MHz.
Il External dimensions (unitmm) [l Footprint (Recommended) (Unit:mm)
14.0 Max.
#A —#3 p—
A Pin map
EPSON AV % Pin | Connection 1.3
o} § 1 OE or ST
100.0000 C g © 2 GND A
o 3 out
HPH 9357B s o o
o= = Y @
A N
& | 1 i g .
</ N2 LB Ao i
051 __pllg } | 762
5.08 0.25Min.

Note.

OE Pin (PT, PH, PC) 5.08

OE pin = "H" or "open" : Specified frequency output. <€ »

OE pin ="L" : Output is high impedance.

ST pin (ST, SH, SC)

ST pin - "H" or "open" : Specified frequency output.

ST pin - "L" : Output is low level (weak pull - down), oscillation stops.
To maintain stable operation, provide by-pass capacitor
with more than 0.1 uF at a location as near as possible to
the power source terminal of the crystal products
(between Vcc - GND).
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eFrequency range
«Supply voltage

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)
MINIATURE SIZE LOW PROFILE, WIDE PULL RANGE

VG-4231CE

3 MHz to 60 MHz

3.3V (PSCM,CSCM)
2.8V (PSBM /CSBM)
1.8 V (PQEM /CQEM)

RolTS ) Product Number (please contact us)

Q3614CE00xxxx00

Compliani

sFrequency control range +140 x 10° (*SCM /*SBM) Actual size
+120 x 10° (*QEM)

sLow current consumption 1.0 mA Typ. (27 MHz , 3.3 V)

eExternal dimensions 3.2x2.5x1.05t (mm) Typ.
Bl Specifications (characteristics)

Specifications
=n Symbol - 5seM cSeM | PSBM | CSBM | PQEM  CQEM RENES
Output frequency range fo 3 MHz to 60 MHz 24 MHz to 30 MHz Please contact' us for inquiries regarding
other frequencies.
Supply voltage Vce 3.3V+0.3V \ 28V+0.2V 1.8V 0.2V
Temperature \Storage temperature T_stg -40°Cto +125°C Store as bare product after unpacking
range \Operating temperature T_use As per below table

Frequency tolerance f_tol As per below table C:Vc=1.65V/B:Vc=1.40V/E :Vc=0.90 V
Current consumption Icc 7 mA Max. ‘ 6.2 mA Max. ‘ 1.2 mA Max. No load condition
Frequency control range f_cont S:+ 140 x 10° Min. |Q:+ 120 x 10° Min.[Vc = 1/2 Vce * 1/2 Voo
Modulation characteristics BW 15 kHz Min. + 3 dB (at 1 kHz)
Input resistance Rin M : 5 MQ Min. DC level
Frequency change polarity — Positive polarity Vc=0V to Vcc
Symmetry SYM 40 % to 60 % CMOS load:50 % Vcc level
High output voltage VoH Vce-0.4 V Min. loH=-3.0 mA
Low output voltage VoL 0.4 V Max. loL= 3.0 mA
Output load condition (CMOS) L_CMOS 15 pF Max. CMOS load
Rise time and Fall time te/te 4 ns Max. 6 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
Start-up time t_str 5 ms Max. Time at 90 % Vcctobe 0's
Frequency aging f_aging +5 x 10° Max. +25 °C, 5 years

£

Please keep Vc pin open or ground while powering up Vcc.

Il Frequency tolerance / Temperature range / Absolute pull range

Frequency tolerance

Temperature range

Absolute pull range

CSCM /CSBM / CQEM

Cc

+30 x 10° -20 °C to +70 °C

S:+100 x 10°/Q: +80 x 10°

PSCM / PSBM / PQEM

P

+37 x 10° -40 °C to +85 °C

S:+95x10°/Q: 75 x 10°

* Absolute pull range = Frequency control range- (Frequency tolerance + 5 years Aging + Free fall + Vibration

Il External dimensions (unitmm) [l Footprint (Recommended) (Unit:mm)
3.2+0.2
29 C (ex. 0.01 yF)
#4
/ #3 _ 14
N
E27.00P || 3
" 0 (=) #4 g #3
o~ o
oCM681A N ) N
Y o
#2 0.9 ‘ #1 *
[Te) -
= i
% Pin map /
o Pin | Connection
-~ 1 Vc #1 = #2
y 2 GND AN ,
':’ 3 ouT 2.4 Resist
\ 4 Vcce
To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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VG-4231CB
VG-4531CB

eFrequency range
oSupply voltage
eAbsolute pull range :

33V
+50 x 10°®

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

1 MHz to 80 MHz

RoH35

" Compliant

Product Number (please contact us)
VG-4231CB : X1G002861xxxx00
VG-4531CB : X1G002881xxxx00

o, — .
- LY, - u - N,

eExternal dimensions: 5.0 x 3.2 x 1.2 t (mm) Typ. Actual size
eFunction : Output enable(OE)
\_ = /
Bl Specifications (characteristics)
Specifications
ltem Symbol VG-4231CB VG-4531CB Remarks
Output frequency range fo 1,000 MHz to 60.000 MHz | 60.001 MHz to 80.000 MHz || '62S€ contact us for inquiries regarding
available frequencies.
Supply voltage Vcce 3.3V +0.165V
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking
Operating temperature range T _use As per blow table.
Frequency tolerance f_tol +50 x 10° Max. Includes frequency aging (20 years)
Current consumption Icc 10 mA Max. | 15 mA Max. No load condition.
Absolute pull range APR 450 x 10° Min. Vc=165V+15V
Input resistance Rin 10 MQ Min. DC level
Frequency change polarity — Positive slope Vc=0.15t03.15V
Symmetry SYM 45 % to 55 % 50 % Vcc level
High output voltage VoOH Vcce 0.4 V Min. lon=-0.8 mA
Low output voltage VoL 0.4 V Max. loL= 3.2 mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
Output enable / disable input VIH 70 % Vcc Min. VIH or OPEN : Enable
voltage ViL 30 % Vcc Max. ViL or GND : Disable
Rise time / Fall time tr/t 6 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging This is included frequency tolerance +25 °C, Vcc=3.3 V, 20 years

* Please keep Vc pin open or ground while powering up Vcc.

Il Temperature range

VG-4231CB | Operating temperature range VG-4531CB Operating temperature range
GGCz -40 °C~+85 °C GGCT -40 °C~+85 °C
JGCZ -20 °C~+70 °C JGCT -20 °C~+70 °C
KGCZ 0 °C~+70 °C KGCT 0 °C~+70 °C
I External dimensions (Unit :mm) Bl Footprint (Recommended)  (Unit :mm)
5.0£0.2
| #o #5  #4
S i R 0.89
<>
N
S E 52.000Z C(ex.0.01yF) #6  #5 #4
s| | O eeer1ak ©|—
L (¢} -
M Pin map V77777 77777777777
Pin Connection 777777777777 ~
1 Vc
_— P 2 OE Resist
fTHHm s T oo
d 4 ouT .
5 N.C. I
0.64 [ Vcec
2.54
Cc0.3
4
- Note.
OE Pin To maintain stable operation, provide by-pass capacitor with
OE pin = "H" or "open" : Specified frequency output. more than 0.1 uF at a location as near as possible to the power
OE pin ="L" : Output is high impedance. source terminal of the crystal products (between Vcc - GND).
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WIDE PULL RANGE

eFrequency range
Supply voltage

eFrequency control range:

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

VG-4231CA

1 MHz to 60 MHz
3.3V (DRC,GRC)
5.0 V (DRH,GRH)
+130 x 10°®

RoHS Product Number (please contact us)

Q3614CA00xxxx00

Compliant

eExternal dimensions : 7.0 x 5.0 x 1.4t (mm) Typ. Actual size
\_ — -
Il Soecifications (characteristics)
Specifications
Iltem Symbol DRHGRH [ DRC/GRC Remarks
Output frequency range fo 1.000 MHz to 60.000 MHz Flease cpntact us for inquiries regarding available
requencies.
Supply voltage Vce H:5.0V +0.5V \ C:3.3V+0.3V
Temperature \Storage temperature T_stg -40 °C to +125 °C Store as bare product after unpacking
range \Operating temperature T_use As per below table
Frequency tolerance f_tol As per below table Vc=2.5 V(**H), Vc=1.65 V(**C)
Current consumption Icc 20 mA Max. \ 10 mA Max. No load condition
Disable current I_dis 15 mA Max. | 7 mA Max. OE=GND
Frequency control range f_cont R:+130 x 10 32325\/\%;105\/\(/*(:':()3)
Absolute pull range *1 APR D:+80 x 10° Min., G:+65 x 10° Min.
Modulation characteristics BW 15 kHz Min. + 3 dB (at 1 kHz)
Input resistance Rin 50 kQ Min. Connection F or T Type ‘DC level
P — [ 10 MQ Min. Connection M or Z Type |
Frequency change polarity — Positive polarity Vc=0.5Vto4.5V(**H), 0.15V to 3.15 V(**C )
Symmetry SYM 40 % to 60 % CMOS load:50 % Vcc level
High output voltage VoH Vce-0.4 V Min. lon= -0.8 mA(**C),loH=-4 mA(**H)
Low output voltage VoL 0.4 V Max. loL= 3.2 mA(**C),loL= 4 mA(**H)
Output load condition (CMOS) L_CMOS 15 pF Max. CMOS load
Output enable / ViH 70 % Vce Min. OE Terminal
disable input voltage Vi 30 % Vce Max.
Rise time and Fall time e/t 4 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at 90 %Vcctobe 0's
Frequency aging f_aging +10 x 10° Max. *2 +25 °C, 10 years

*1 Absolute pull range = Frequency control range- (Frequency tolerance + 10 years Aging + Free fall + Vibration)
*2 50 MHz < fo < 60 MHz : +15 x 10°® Max.
* Please keep Vc pin open or ground while powering up Vcc.

Il Frequency tolerance / Temperature range

Frequency tolerance

Temperature range

DRC/DRH +35 x 10° -20 °C to +70 °C
GRC/GRH +50 x 10° -40 °C to +85 °C
Il External dimensions (Unit:mm) M Footprint (Recommended) (Unit:mm)
14
#6 #5 #4 - #4 #5 |« 45
| L] =
E 35.328 F o A 18
s © -
S G o N Clex. 0.01 pF)__#6  #5, #4)
o — ! ! !
! (] O o el
#1 #2 #3 — #3] osa |B2 #1 c I [ ! LY A
7.0i0'2 —- =5 08 — i 7 I
. — 4 f { N
\ e Ve
3 Pin map ; ; i L
| H””H ””Hl y = Connection ) B P I P I Y
5.08 - Pin F Type T Type Resis if if if
P .
M Type Z Type
1 (M Type) — (2 Type) #1 e 43
Note. - -—
o?zepin 2 N.C. | OE 5.08
OE pin = "H" or "open" : Specified frequency output. 3 GND
OE pin ="L" : Output is high impedance. 4 ouT
5 OE | N.C. To maintain stable operation, provide by-pass capacitor with
6 Vce more than 0.1 uF at a location as near as possible to the power
() is Input resistance 10MQ Min. source terminal of the crystal products (between VccC - GND).




VG-4501CA
VG-4502CA

eFrequency range
Supply voltage
eAbsolute pull range

33V

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

60 MHz to 80 MHz

© VG-4501CA 50 x 10°

RolTS

Compliani

Product Number (please contact us)
VG-4501CA : X1G002371xxxx00
VG-4502CA : X1G002871xxxx00

VG-4502CA  +100 x 10° Actual size
eExternal dlmensmns 7.0x 5.0 x 1.6 t (mm) Typ.
\oFunctlon Output enable(OE) T j
Il Specifications (characteristics)
Specifications
Item Symbol VG-4501CA [ VG-4502CA Remarks
Output frequency range fo 60.000 MHz to 80.000 MHz Plegse contact us for inquiries regarding
available frequencies.
Supply voltage Vcce 3.3V +0.165V
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking
Operating temperature range T_use As per below table.
Frequency tolerance f_tol +50 x 10° Max. -40 °C to +85 °C
Current consumption Icc 35 mA Max. No load condition.
Absolute pull range*1 APR GCT : 50 x 10°° Min. \ HCT:+100 x 10° Min. [Vc=1.65V+1.65V
Input resistance Rin 80 kQ Min. DC level
Frequency change polarity — Positive slope Vc=0t0 3.3V
Symmetry SYM 45 % to 55 % 50 % Vcc level
High output voltage VoH 90 % Vcc Min. loH=-0.8 mA
Low output voltage VoL 10 % Vcc Max. loL= 3.2 mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
Output enable / disable input VIH 70 % Vcc Min. VIH or OPEN : Enable
voltage ViL 30 % Vcc Max. ViL or GND : Disable
Rise time / Fall time tr/t 5 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. *2 Time at minimum supply voltage to be 0 s
Frequency aging f_aging This is included Absolute pull range +25 °C, Vcc=3.3 V, 20 years

*1 Absolute pull range = Frequency control range- (Frequency tolerance + 20 years Aging + Free fall + Vibration)

*2 Rise time (or 3.15 V) of Vcc > 150 us

* Please keep Vc pin open or ground while powering up Vcc.

I Operating temperature range

Absolute pull range
Operating temperature range VG-4501CA VG-4502CA
+50 x 10° Min. +100 x 10°Min.
G -40 °C to +85 °C GGCT GHCT
J -20 °C to +70 °C JGCT JHCT
K 0°Cto+70°C KGCT KHCT
I External dimensions (unit:mm) Il Footprint (Recommended) (Unit:mm)
7.0+0.2
#6 #5 #a ‘
r‘———w 1.8
N C=0.1pF H#6 #5 #4,
2 | E 77.760 | i i T
Q O ———— +____+____+_ -
0 Pin map i i i [~y A
L__—_J Pin Connection c : ) :
#1 #2 1 Vc . ~
o 2 OE 4 ) S
a 3 GND 1 1 | L
|| B 2 4 ouT [ [ [ Y
- 5 N.C. Resis [ 2 i Bt i M S
M 6 Vce J ! !
| iw #1 " #2 #3
C0.5 ; - 508
N
(’\Z‘)(EJEt%in To maintain stable operation, provide by-pass capacitor with
o, than 0.1 uF at a locati ible to th
~ o i = 1 o oper St ey oot more han .1 at ot o near s possile o the power
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VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

VG-4511CA

sFrequency range
«Supply voltage
eAbsolute pull range
eExternal dimensions
eFunction

o

Output enable(OE)

Actual size

Rolls Product Number (please contact us)
X1G002781xxxx00
Compliani
_.-\ -~ g

80 MHz to 170 MHz LV-PECL . N
33V : i _
+50 x 10°® -

7.0 x 5.0 x 1.6 t (mm) Typ.

B Specifications (characteristics)

ltem Symbol Specifications Remarks
Output frequency range fo 80.000 MHz to 170.000 MHz Plegse contact us for inquiries regarding
available frequencies.
Supply voltage Vce 3.3V +0.165V
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking
Operating temperature range T_use As per below table.
Frequency tolerance f_tol 450 x 10° Max. Includes frequency aging (20 years)
Current consumption Icc 70 mA Max. No load condition.
Absolute pull range APR GCT:+50 x 10° Min. Ve=165V+15V
Input resistance Rin 100 kQ Min. DC level
Frequency change polarity — Positive slope Vc=0t0 3.3V
Symmetry SYM 40 % to 60 % -
High output voltage VoOH Vce-1.1V Min. -
Low output voltage VoL Vce-1.5 V Max. -
Output load condition (ECL) L_ECL LV-PECL
Output enable / disable input VIH 70 % Vcc Min. ViH or OPEN : Enable
voltage ViL 30 % Vcc Max. ViL or GND : Disable
Rise time / Fall time te/tr 1.5 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging This is included frequency tolerance +25 °C, Vce=3.3 V, 20 years

* Please keep Vc pin open or ground while powering up Vcc.

Il Operating temperature range

Operating temperature range
GGCT -40 °C~+85 °C
JGCT -20 °C~+70 °C
KGCT 0°C~+70°C
Il External dimensions (Unit :mm) Il Footprint (Recommended)  (Unit :mm)
7.0+0.2
#6 #5 #4
o~ 1.8
3 [ E 155.520 - #6 e
3 C=0.1yF . #5, #4
2 1 O VAG674A — i N
——— B B e e B e o “
| | |
N i I l
1 9 Pin map Y, v, 4
” H H H ” © Pin Connection — : = ! :
1 \Vc > > 1
1.4 | | | V
‘4—»‘ 2 OE Q/‘-'—'i"——"—'f'——-'—"i"—
~ 3 GND Resis : : :
-~ 4 OUT1(Positive) T
C0.5 m 5 | OUT2(Negative) # w28
o~ 6 Vcc T 5.08 o
‘ Note.
OE Pi
2.54 2.54 OE pilr? or "open" : Specified frequency output. o . X . .
OE pin ="L" : Output is high impedance. To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

VG-1201CA

eFrequency range
Supply voltage
eFunction :
eExternal dimensions :

1 MHz to 60 MHz
3.3 V(**C) or 5.0 V(**H)
Output enable(OE)
7.0 x5.0 x 1.4t (mm) Typ.

RoHS,

“ Compliant

Product Number (please contact us)
Q3603CA0xxxxx00

Actual size
\_ — -
B Specifications (characteristics)
Specifications
lizi Symbol  —ANHAKH/BNH/BKH | ANG/AKC/BNC/BKC RETERE

Output frequency range fo 1.000 MHz to 60.000 MHz
Supply voltage Vcc H:5.0V 0.5V \ C:3.3V+0.3V
Temperature \Storage temperature T_stg -40°Cto +125°C Store as bare product after unpacking

range \Operating temperature T_use As per below table
Frequency tolerance f_tol As per below table
Current consumption Icc 30 mA Max. [ 25 mA Max. No load condition
Disable current |_dis 15 mA Max. \ 12 mA Max. OE=GND
Frequency control range f_cont As per below table Vc=2.5V 2.0 V(**H ), 1.65 V +1.50 V(**C )
Modulation characteristics BW 20 kHz Min. +3dB (at 1 kHz)
Input resistance Rin 5 MQ Min. DC level
Frequency change polarity — Positive polarity Vc=0.5 Vto 4.5 V(**H ),0.15 V to 3.15 V(**C)
Symmetry SYM 40 % to 60 % CMOS load:50 % Vcc level
High output voltage VoH Vce-0.4 V Min. loH= -4 mA
Low output voltage VoL 0.4 V Max. loL=4 mA
Output load condition(CMOS) L_CMOS 15 pF Max. CMOS load
Output enable / VIH 70 %Vcc Min. OE Terminal

disable input voltage Vi 30 % Vcc Max.
Rise time and Fall time t/te 4 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at 90 % Vcctobe 0 s
Frequency aging f_aging +10 x 10 Max. *1 +25 °C, 10 years

*#1 50 MHz < fo < 60 MHz : +15 x 10° Max.

* Please keep Vc pin open or ground while powering up Vcc.

Bl Frequency tolerance / Temperature range

Il Frequency control range

Frequency tolerance Temperature range Frequency control range Output frequency range
A +20 x 10° -20 °C to +70 °C K +75 x 10° Min. 41 MHz <fo< 60 MHz
B +25 x 10° -40 °C to +85 °C N +100 x 10°° Min. 1 MHz <fo<41 MHz
I External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
1.4
#6 #5 #4 #4 #5 |« #6
=
I A=l
E 35.328 T A S8,
© C(ex. 0.01 pF) #6 | #5 | #4 |
Y N i i ] 4
O ANC181A — S R R
! ! !
#1 #2 #3 #3| 254 |B2 #1 c : Y ,
+0.2 7 T 7
20 < 5.08 » /l/ //(/
H — — ; f A4
(HITHIIH] v % m B
X : | | |
- Pin Connection Resist i [ —
. 508 F Type | TType i i i
1 Vc T
#2
Note. 2 NC. | OE #1 #3
OE Pin 3 GND - 508 >
OE pin = "H" or "open" : Specified frequency output. 4 ouT :
OE pin ="L" : Output is high impedance. 5 OE | N.C
6 Vce
To maintain stable operation, provide by-pass capacitor with
more than 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




Epson Toyocom

¥ Crystal oscillator

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

TCO-291J

eFrequency range 60 MHz to 230 MHz

eSupply voltage 33V

eFrequency control range :  +100 x 10°®

eFeatures :  Wide frequency control range

With HFF-XTAL technology
Fundamental oscillation
ltem Symbol Specifications Remarks
Output frequency range fo 60.000 MHz to 230.000 MHz
Supply voltage Vce 3.3V +0.165V
Storage temperature range T_stg -45 °Cto +90 °C Store as bare product after unpacking
Operating temperature range T_use -40 °C to +85 °C
Frequency tolerance *1 f_tol +35 x 10° Max. -40 °C to +85 °C
Current consumption Icc 30 mA Max.
Frequency control range f_cont +100 x 10 Min. Vc=1.65V £1.65V
Input resistance Rin 100 kQ Min. DC level
Frequency change polarity — Positive slope Vc=0Vto 3.3V
Output load condition RL 50 Q (0 dBm Min.)
Start-up time t_str 10 ms Max. Time at minimum
supply voltage to be 0 s.

Frequency aging f_aging +5 x 10° / year Max. +25 °C, First year

*1 This does not include initial frequency tolerance because frequency is adjustable.

< 11402

#H8 HT ' #6 #5

L 762¢02
254 o 12.0 _
N Marking 2.9
S @)
& F
Lo @ 2.9 34
Index M
é—f [ ] 29 3.4
E =) = 0 d 2 \
_‘v #1 Solder sealing 44 Resist / I I I 29
\ "‘l’_ Pi v
< " maP':i'n Connection #5 #6 #7 #8
2l s 35105 146 GNDIcase
of & 5 out 2.54 |2.54 |2.54
= < 35405 7 Vo
8 Vce
v “I“IMI‘F!
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eFrequency range
Supply voltage
eFrequency control range
eFeatures

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

TCO-2000, 2100 series

: 60 MHz to 800 MHz

133V

4100 x 10° Min.

: High reliability(20 years aging)
: Wide frequency control range
: Low phase noise, low jitter

: With HFF-XTAL technology

Fundamental oscillation (60 MHz to 230 MHz)
Multiplier oscillation (fo>230 MHz)

RoHS

Compliant

Actual size

Product Number (please contact us)
X1G00Xxxxxxxx00

TCO-2000 Series

TCO-2100 Sgries

N

B Specifications (characteristics)

Specifications Remarks
ltem Symbol TCO-2002 TCO-2004 4 pin
TCO-2102 TCO-2104 6 pin
Output frequency range fo 60.000 MHz to 125.000 MHz
Supply voltage Vcc 3.3V +0.165V
Storage temperature range T_stg -45 °C to +90 °C Store as bare product after unpacking
Operating temperature range T use -40 °C to +85 °C
Frequency tolerance f_tol As per table 1 -40 °C to +85 °C
Current consumption Icc 50 mA Max.
Frequency control range f_cont As per table 1.
- (Vc=1.65V £1.65V)
Absolute pull range APR As per table 1
Input resistance Rin 100 kQ Min. DC level
Frequency change polarity — Positive slope Ve=0Vto33V
orVc=0.5Vto4.5V
Output load condition (TTL) L_TTL 2 TTL Max.
Output load condition (CMOS) | L_CMOS — 15 pF Max.
Start-up time t_str 10 ms Max. *1
Frequency aging f_aging As per table 1 +25 °C
B Specifications (characteristics)
ltem Symbol Specifications Remarks
TCO-2106 \ TCO-2107 6pin, OE function
Output frequency range fo 60.000 MHz to 80.000 MHz
Supply voltage Vce 3.3V +0.165V
Storage temperature range T_stg -45 °C to +90 °C Store as bare product after unpacking
Operating temperature range T _use -40 °C to +85 °C
Frequency tolerance f_tol As per table 1 -40 °C to +85 °C
Current consumption Icc 30 mA Max.
Frequency control range f_cont As per table 1 Vc=1.65V+1.65V
Absolute pull range APR As per table 1
Input resistance Rin 100 kQ Min. DC level
Frequency change polarity — Positive slope Vc=0V1to 3.3V
Output load condition (TTL) L_TTL 2 TTL Max. —
Output load condition (CMOS) | L_CMOS — 15 pF Max.
Start-up time t_str 10 ms Max. *1
Frequency aging f_aging As per table 1 +25 °C
Il Soecifications (characteristics)
i Symbol Specifications Remarks
TCO-2111 TCO-2114 6 pin
Output frequency range fo 60.000 MHz to 800.000 MHz | 60.000 MHz to 230.000 MHz
Supply voltage Vce 3.3V +0.165V
Storage temperature range T_stg -45 °C to +90 °C Store as bare product after unpacking
Operating temperature range T_use -40 °C to +85 °C
Frequency tolerance f_tol As per table 1 -40 °C to +85 °C
Current consumption Icc 65 mA Max. 40 mA Max.
Frequency control range f_cont As per table 1 As per table 1
- (Vc=1.65V £1.65V) (Vc=1.65V £1.65V)
Absolute pull range APR As per table 1
Input resistance Rin 100 kQ Min. DC level
Frequency change polarity — Positive slope Ve=0Vio3.3V
orVc=0.5Vto4.5V
Output level — LV-PECL \ LVDS
Start-up time t_str 10 ms Max. *1
Frequency aging f aging As per table 1 +25 °C
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W)/ Cirstal oscilaior

{ 4 4

i Symbol Specifications Remarks
TCO-2131 6pin, OE function

Output frequency range fo 60.000 MHz to 700.000 MHz

Supply voltage Vcce 3.3V +0.165V

Storage temperature range T _stg -45 °C to +90 °C Store as bare product after unpacking

Operating temperature range T_use -40 °C to +85 °C

Frequency tolerance f_tol As per table 1 -40 °C to +85 °C

Current consumption Icc 75 mA Max.

Frequency control range f_cont As per table 1 Vc=1.65V+1.65V

Absolute pull range APR As per table 1

Input resistance Rin 100 kQ Min. DC level

Frequency change polarity — Positive slope Vc=0V1to 3.3V

Output load condition — LV-PECL

Start-up time t_str 10 ms Max. *1.

Frequency aging f aging As per table 1 +25 °C

M Table 1. Frequency tolerance, Absolute pull range and aging (TCO-2102x)
XX Frequency tolerance Absolute pull range *4 (Frequency control range) Aging
AA R 50 x 10° Min. +100 x 10° Min. 1year
AB 50 x 107 Max. *2 £100 x 10° Min. 150 x 10° Min. (Firsyt year)
BA ; +50 x 10° Min. 110 x 10° Min.
BB £60 x 107 Max. *3 £100 x 10° Min. £160 x 10°_Min. 20 years

*1 Time at minimum supply voltage to be 0 s.

*2 This includes initial frequency tolerance, temperature variation, supply voltage variation and aging (+25°C, 1 year).
*3 This includes initial frequency tolerance, temperature variation, supply voltage variation and aging (+25°C, 20 years).
*4 Absolute pull range = Frequency control range - Frequency tolerance

@TCO-2002/2004 @TCO-2102/2104 @TCO-2106/2107/2111/2114/2131
13.9£0.1 13.9£0.1 13.9£0.1
1.540.1 1.5+0.1 1.5£0.1

9.8 Max.
8.75
9.8 Max.
8.75

king

Y é
ey

Solder Sealing
‘ 508 \Solder Sealin:

v = =
‘ 5.08 Solder Sealing

4.7 Max.

4.7 Max.

Pin map Pin map
Pin CONNECTION . Pin map
&l CONNECTION
1 vC T VG = CONNECTION
2 GND/case 2 N.C. TCO-2106/2107 | TCO-2110 series | TCO-2131
3 ouT 3 GNblcase ve
4 VCC 7 oUT 2 OE | N.C. I OE
5 N.C. GND/case
5 Voo 4 ouT | OUT1(Positive)
5 N.C. [ OUT2(Negative)
6 Vee

@TCO-2000 series @TCO-2100 series @TCO-2106 / 2107

OE pin = "H" or "open" : Specified frequency output.
OE pin ="L" : Output is high impedance.

7.62

@TCO-2131

7.62

OE pin ="L" or "open" : Specified frequency output.

| [ i OE pin = "H" : Output is high impedance.
[ L
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TCXO
32.768 kHz

#32.768 kHz output

o

«Oscillation output voltage :
eTemperature Compensated Voltage :

TG-3530 SA

#Built-in 32.768 kHz crystal oscillator with high accuracy.
(adjustment-free efficient operation)
eTemperature compensated circuit

1.5Vtob55V
22Vto55V

Stabilized frequency tolerance at
any operating temperature.

C-MOS output, output load : 15 pF

Rolls

Complianl

Actual size

T80
E 1234A

Product Number (Please contact us)\
Q3721SA01xxxx00

B Specifications (characteristics)

ltem Symbol Specifications Condition
Output frequency f 32.768 kHz M Frequency temperature coefficient ( Ex. )
Oscillation output voltage Vcc 1.5Vto55V Frequency-Temperature characteristic
20
Temperature
compensated voltage Vee 22V1e55V "; TG-3530SA
Storage temperature T_stg -55°Cto+125°C Store as bare product after unpacking 20 L/ s \
Operating temperature T_use —-40 °C to +85 °C ~ 2 /
— e -30 $G-3030
£38x10° 10°Cto 460 °C o / A\
Frequenc * Equivalent to 10 seconds |\, .. ~'5 7/ §
Y of monthly deviation | z / \
temperature fo-Tc $5.0x10° § 60
characteristic ol x —20°Cto +70°C g 1 / \
* Equivalent to 13 seconds |\ ;. . _ 3 g/ <
of monthly deviation ) '90 / \
Frequency voltage 6 +25°C / \
g fo-Vce +1.0x10° /V Max. _ 100
coefficient — y Vcc=22Vto55V 30 20 40 0 10 20 30 40 50 60 70 80
3'0 “Lﬁ ET ax.)) Vcc =5.0V, No load condition Temperature rec
Current consumption lec 4'0 LA (ng));)
1.7 uA (Typ.) Vcec =3.0V, No load condition . - .
Otltp:ut voltage VoH Vec-04V Min. loH —_—0.1 mA erminal connection
(“H” level) Vec=3.0V TG — 3530 SA
Output voltage lo=0.1mA -
o VoL 0.4V Max. _
(“L" level) Vcc=3.0V 1. NC. NSO —m T 14. GND
Output load condition L_CMOS |15pF Max. CMOS load ] =]
— 2. ouT = F= 8 13, N.C.
Symmetry SYM 40 % to 60 % Y?CZKIZ.CSI;/VEJI 55V 5 T - — P
. CMOS load ' = Eagl
Rise time tr 200 ns Max. 20 % Ve —s 80 % Ve 4 NC. ] = o4 13
: CMOS load ks
Fall time tr 200 ns Max. 80 % Vce — 20 % Voo 5. N.C. 10, T2
10s Max. *" ;‘/ig =C3 oV 6. N.C. J%i 9. NC.
Start-up time tstr . 240°C t‘o +85°C 7 NG 7402 8 Voo
30s Max. *" Vee= 3.0V
: SOP - 14 pin
+25°C f‘ig;ael g&:’u/‘ Function
: - Vce — Ci ted t iti ly.
Frequency aging f_age +3.0x10° / year Vce = 3.0V, first year OUT | GUTRUT |32 768 kHz gscﬁfllxlpviﬁv (ecrsn‘/ngps))/
GND — Connected to a ground.
T, T2 _ * Used by the manufacture for testing.
T3, T4 (Do not connect externally.)
*1) Vce rise time< 10ms (10 % Vec — 90 % Vec )
*2) If not specifically indicated, —40 °C to +85 °C.
REAL TIME CLOCK IC. For TG-3530SA
RX -4574 SG WPin map
RX - 4574 SG
« By combining TG-3530SA with RX-4574SG (real-time clock IC), it is possible to LXN 7= 16. VoD
achieve a very high accuracy clock system. 2.N.C. § = 15. CE1
¢ Functions are compatible with RX-4574 LC and RTC-4574 series 3.N.C. = 14.N.C.
(except 32 kHz oscillation function ). 4/TRQ =4 13. CLK
* Complies with EU RoHS directive 5./AIRQ 44 ) 12. DATA
Note) RX-4574SG does not include the crystal unit. 6. FCON 13 Max 1. CEO
The external clock resources (CMOS) of 32.768 kHz are necessary. 7.NC. ol 10.N.C.
Please input it from the XIN terminal. 8. FOUT |—os4x02 9. GND
VSOP - 16 pin
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TCXO

ULTRA MINIATURE SIZE LOW PROFILE

TG-5021BA

eFrequency range : 13 MHz to 52 MHz

Supply voltage 1 2.8V Typ.

eFrequency / temperature characteristics
1 +2.0 x 10° Max.
eExternal dimensions : 2.1 x 1.7 x 0.75 t (mm) Typ.

RoH> Product Number (Please contact us)\

ﬁ X1G003571xxxx00
Compliant

¢ O

Actual size
eApplications :  Cellular phone(GSM,CDMA,WCDMA)
\-Features : World’s smallest size,Low Noise
= /
Il Soecifications (characteristics)
Specifications
Item Symbol VC-TCXO ‘ TCXO Remarks
Outout frequency range fo 13.000 MHz to 52.000 MHz
put frequency rang 13 MHz, 19.2 MHz, 26 MHz, 27.456 MHz,38.4 MHz |Standard frequency
Supply voltage Vce 2.8V+0.14V Supply voltage range :2.3 V1o 3.6 V
Temperature | Storage temperature T stg -40 °C to +85 °C Store as bare product after unpacking
range |Operating temperature T use -30 °C to +85 °C
" After reflow,
Frequency tolerance f_tol +2.0 x10” Max. Ve=14V, +25°C
Frequency / temperature characteristics fo-Tc +2.0 x 10° Max. -30 °C to +85 °C
Frequency / load coefficient fo-Load +0.2 x 10° Max. 10 kQ // 10 pF +10 %
Frequency / voltage coefficient fo-Vcc +0.2 x10° Max. 28V+0.14V
& +25 °C, First year,
Frequency aging f age +1.0> 107 Max. 13 MHz=fo=40 MHz
- & +25 °C, First year,
1.5 x 107 Max. 40 MHz<f0=52 MHz
Current consumption Icc 2.0 mA Max.
Input resistance Rin 500 kQ Min. — Vc-GND(DC)
Frequency control range f cont | +5.0x 10°to +12.0 x10° — Vc=1.4V 1.0V
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage VpP 0.8 V Min. Peak to peak
Load resistance Load_R 10 kQ ——
Load capacitance Load C 10 pF DC cut capacitor = 0.01 uF

Bl External dimensions

Note:Please contact us for inquiries about specifications other than the above.

(Unitmm) [l Footprint (Recommended) (Unit:mm)

24301
#6 #5 #4 _ #4 #5 #6
i
26A3X1 || = O Oy
5 <, o A
72G1A || © |2
° i 0 0O 0OE
' c V¥
#1 #2 #3 #3 #2 |#1
9 12 038
3
N~
IS Pin map
A Pin Connection
v VC-TCXO TCXO
1 Ve N.C.
2 TEST
3 GND
4 ouT
5 TEST
6 Vce

TEST pin : Do not connect externally.
(Recommend the design without the footprint.)

C
(ex. 0.01 pF)

Resist

0.6
- »| #4
v ,7/ L0,

0.75

1.13

#1 |‘—>Z| #3
1.65

To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




4

(
TCXO

HIGH STABILITY

TG-5021CG

«Supply voltage 1 2.8V Typ.

eFrequency range : 13 MHz to 52 MHz

eFrequency / temperature characteristics
1 +2.0 x 10° Max.

MINIATURE SIZE LOW PROFILE

RolTS | Product Number (Please contact usm
X1G003581xxxx00

Compliani

eExternal dimensions : 2.5 x 2.0 x 0.8t (mm) Typ. Actual size
eApplications : Cellular phone(CDMA,WCDMA,GSM)
&Features : Low noise
NEW
Il Soecifications (characteristics)
Specifications
ltem Symbol VC-TCXO ‘ TCXO Remarks

Output frequency fo 13.000 MHz to 52.000 MHz

13 MHz, 19.2 MHz, 26 MHz, 27.456 MHz, 38.4 MHz|Standard frequency
Supply voltage Vce 2.8V+0.14V Supply voltage range 2.3 Vto 3.6 V
Temperature | Storage temperature T_stg -40 °C to +85 °C Store as bare product after unpacking

range |Operating temperature | T_use -30°C to +85 °C
& After reflow,
Frequency tolerance f_tol +2.0 x10® Max. Ve=14V, 25 °C
Frequency / temperature characteristics | fo-Tc 2.0 x 10° Max. -30 °C to +85 °C
Frequency / load coefficient fo-Load +0.2 x 10° Max. 10 kQ // 10 pF +10 %
Frequency / voltage coefficient fo-Vcc +0.2 x 10° Max. Vce=2.8V +£0.14 V
Frequency aging f age +1.0 x 10® Max. +25 °C, First year, 13 MHz=fo=40 MHz
— +1.5 x 10® Max. +25 °C, First year, 40 MHz<fo=52 MHz

Current consumption Icc 2.0 mA Max.
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Frequency control range f cont |+5.0 x 10°to +12.0 x 10° — V=14V 1.0V
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage VpP 0.8 V Min. Peak to peak
Load resistance Load_R 10 kQ .
Load capacitance Load C 10 pF DC cut capacitor = 0.01 uF

Note:Please contact us for inquiries about specifications other than the above.

Bl External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
_ 2.5+0.2 _
S\
e
~
o
T _ L
o
N C
| (ex. 0.01 pF)
Resist
- 0'8‘
Y |T T | #3
=~ #4
o vz t
- =) o
3 H ‘ u —Y Y =
o v
' A <
' il
#1 #2
L
T ~ Zn
'\. 2 4
Sy = #1 #2
—> o
C0.2 + \—- b & « 2.1 .
d _ Y o
! Pin map
Pin Connection
#4 #3 VC-TCXO TCXO
1.5£0.1 | 1 Ve N.C.
To maintain stable operation, provide by-pass capacitor with
(0.5) 2 GND more than 0.1 uF at a location as near as possible to the power
3 ouT source terminal of the crystal products (between Vcc - GND).
4 Vce




RoHS Product Number (Please contact us)\
X1G002771xxxx00

TCXO
ULTRA MINIATURE SIZE LOW PROFILE
HIGH STABILITY

TG-5025CG

eFrequencyrange : 13 MHzto 52 MHz
«Supply voltage : 1.8V Typ.
eFrequency / temperature characteristics

1 20.5x 10° Max.

Complinut

eExternal dimensions: 2.5 x 2.0 x 0.8 t (mm) Typ. Actual size
eApplications 1 Cellular phone (GPS)
eFeatures : High stability
\ :  Low supplv voltaae (1.8 V) NEW
Il Specifications (characteristics)
Specifications
Item Symbol VC-TCXO ‘ TCXO Remarks
13.000 MHz to 52.000 MHz
Output frequency range fo 13 MHz, 13735586M|\/|H|-Tz;§f '\I\/IIIHHZZ 26 MHz, Standard frequency
Supply voltage Vce 1.8V 0.1V Supply voltage range :1.7 V to 3.3 V
Temperature |Storage temperature T_stg -40 °C to +85 °C Store as bare product after unpacking
range Operating temperature T_use -30 °C to +85 °C
% After reflow
Frequency tolerance f_tol +2.0 x 10” Max. Vc=0.9 V, +25 °C
Frequency/temperature characteristics fo-Tc +0.5 x 10° Max. -30 °C to +85 °C
Frequency/load coefficient fo-Load +0.2 x 10° Max. 10 kQ // 10 pF +10 %
Frequency/voltage coefficient fo-Vece +0.2 x 10° Max. Vce=1.8V 0.1V
Frequency aging f age +1.0 x 10° Max. +25 °C, First year, 13 MHz=fo=40 MHz
- +1.5 x 10° Max. +25 °C, First year, 40 MHz<fo=52 MHz
Current consumption lcc 2.0 mA Max. 13 MHz=fo=40 MHz
2.5 mA Max. 40 MHz<fo=52 MHz
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Frequency control range f cont |+5.0 x 10°to +12.0 x 10° — Vc=0.9 V +0.6 V
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage Vpp 0.8 V Min. Peak to peak
Output load condition ::2:3:2 13 I:fF) DC cut capacitor = 0.01 uF

* Note : Please contact us for inquiries about specifications other than the above.

Il External dimensions (Unit:mm) Il Footprint (Recommended) (Unit:mm)
2.540.2
—
Z
[V
(=
+| -
o C
A (ex. 0.01 yF)
Resist
/ s
#4
G ) i
- < o
(=] D — — -
g T HE? Sy 2
< \ 4
< ‘ A <
il
#1 #2
, i =1 u%—l
Sy — Pinmap #1 #2
- < Pin Connection - 2.1 -
C0.2 +—~—- JL € VC-TCXO TCXO
1 Vc N.C.
2 GND
#4 # 3 ouT To maintain stable operation, provide by-pass capacitor with
1.5+0.1 3 4 Vce more than 0.1 uF at a location as near as possible to the power
it source terminal of the crystal products (between Vcc - GND).
(0.5)
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TCXO
MINIATURE SIZE LOW PROFILE
HIGH STABILITY

TG -5005CE

eFrequency range : 10 MHz to 40 MHz \‘/ 5

«Supply voltage 1 2.8V Typ.

eFrequency / temperature characteristics : 0.5 x 10° Max.
eExternal dimensions : 3.2 x 2.5 x 0.9t (mm) Typ. .
eApplications : Cellular phone(GPS) Actual size
eFeatures 1 High frequency stability

\ :  Low current consumption - j

B Specifications (characteristics)

Rolis ) Product Number (Please contact us)\
X1G001521xxxx00

Complianl

Specifications
Item Symbol VC-TCXO ‘ TCXO Remarks
Output frequency range fo 10.000 MHz to 40.000 MHz
16.369 MHz, 24.5535 MHz, 26 MHz, 27.456 MHz |Standard frequency
Supply voltage Vcce 2.8V+0.14V Supply voltage range : 2.3 Vt0o 3.6 V
Temperature | Storage temperature T_stg -40 °C to +85 °C Store as bare product after unpacking
range |Operating temperature T use -30 °C to +85 °C
" After reflow,
Frequency tolerance f_tol +2.0 x10™ Max. Ve=14V, +25°C
Frequency / temperature characteristics fo-Tc +0.5 x 10° Max. -30 °C to +85 °C
Frequency / load coefficient fo-Load +0.2 x 10° Max. 10 kQ // 10 pF £10 %
Frequency / voltage coefficient fo-Vce +0.2 x10° Max. 28V+0.14V
Frequency aging f_age +1.0 x10° Max. +25 °C, First year
Current consumption Icc 2.0 mA Max. Vce=2.8V, 10 kQ// 10 pF
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Frequency control range f cont | £5.0 x 10°to £12.0 x10° — Vc=1.4V 1.0V
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage VPP 0.8 V Min. Peak to peak
Load resistance Load_R 10 kQ .
Load capacitance Load C 10 pF DC cut capacitor = 0.01 uF
Note:Please contact us for inquiries about specifications other than the above.
Ml External dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)

-

(\" ’

i - C

o~ (ex. 0.01 pF) Resist
R — /1 0.85

‘ 3.210.2

#3
#4
- Yo
< I —=
- S ~
=) A
fiEEd b i ==
= -
#1 # o |
— in map
‘ 8 Pin Connection # 2.6 |
Sy « VC-TCXO TCXO 4—"
‘ A S 1 Ve N.C.
co.27 - 8 2 GND
a 3 ouT
—1ts 4 vce

#4

.(0'57) 1.95+0.1
<—><—>J

#3

To maintain stable operation, provide by-pass capacitor with
more than 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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TCXO
MINIATURE SIZE LOW PROFILE

TG-5010LH

eFrequency range
Supply voltage

eFrequency / temperature characteristics :
eExternal dimensions :

10 MHz to 40 MHz
2.8V Typ.

3.3 x 2.5 x 0.96 t (mm) Typ.

+2 x 10° Max.

RoH35

" Compliant

Product Number (Please contact us)\
Q3716LH01xxxx00

eApplications Cellular phone(GSM,CDMA,WCDMA) Actual size
eFeatures Miniature size (J-Lead type)
Low current consumption
\ = j
Il Soecifications (characteristics)
Specifications
Item Symbol VC-TCXO ‘ TCXO Remarks
Output frequency fo 10.000 MHz to 40.000 MHz
13 MHz, 19.2 MHz, 26 MHz,27.456 MHz Standard frequency
Supply voltage Vcce 2.8V+0.14V Supply voltage range :2.3 V1o 3.6 V
Temperature | Storage temperature T stg -40 °C to +85 °C Store as bare product after unpacking
range |Operating temperature T _use -30 °C to +85 °C
" After reflow,
Frequency tolerance f_tol +2.0 x10™ Max. Ve=14V, +25°C
Frequency / temperature characteristics fo-Tc +2.0 x 10° Max. -30 °C to +85 °C
Frequency / load coefficient fo-Load +0.2 x 10° Max. 10 kQ // 10 pF +10 %
Frequency / voltage coefficient fo-Vcc +0.2 x10° Max. 28V+0.14V
Frequency aging f_age +1.0 x10° Max. +25 °C, First year
Current consumption Icc 2.0 mA Max. Vce=2.8V, 10 kQ// 10 pF
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Frequency control range f cont | 5.0 x 10°to £12.0 x10° — V=14V 1.0V
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage VPP 0.8 V Min. Peak to peak
Load resistance Load_R 10 kQ .
Load capacitance Load C 10 pF DC cut capacitor = 0.01 uF

Bl External dimensions

Note:Please contact us for inquiries about specifications other than the above.

(Unitmm) [l Footprint (Recommended) (Unit:mm)
#4 #3
o L 19E77 . c
?} Pin Connection (ex. 0.01 uF)
& [ VCTox0 | TCX0 Resist
E ABA 2 GND
3 ouT 0.67
4 Vece
#1 +0.2 #2 #4 #3
3.3 707 To)
- o
o
<
—3 7o)
g [se]
b ! <
S ! 7
o ; >
< <« ' 0.75:0.1 2
0.27) 1.35 #1 #
*Metal may be exposed on bottom of this product. 3.17
This will not affect any quality, reliability or electrical spec.
To maintain stable operation, provide by-pass capacitor with
more than 0.1 pF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




TCXO

eFrequency range
Supply voltage

eExternal dimensions:

MINIATURE SIZE LOW PROFILE

TCO -5860 series

10 MHz to 40 MHz
2.8V Typ.
eFrequency / temperature coefficient :
3.2x25x0.9t(mm) Typ.

Pb

+2 x 10° Max.

RoHS

Complinnt

Product Number (Please contact us)\
X1G0014xxxxxx00

eApplications Cellular phone (WiMAX, CDMA, WCDMA) | Actual size
eFeatures Low current consumption
Il Specifications (characteristics)
Item Symbol LIRS e Remarks
Y TCO-5861 TCO-5862 | TCO-5867 TCO-5869
Outout frequency ranae fo 16 MHz to 40 MHz 10 MHz to 20 MHz 16 MHz to 40 MHz
putirequency rang 16 MHz, 20 MHz , 38.4 MHz , 40 MHz Standard frequency
Supply voltage Vce 2.8V +0.14V Supply voltage range : 2.3 V1o 3.6 V
Storage temperature T_stg -40 °C to +85 °C Store as bare product after unpacking
Operating temperature T_use -30 °C to +85 °C
& After reflow
Frequency tolerance f_tol +2.0 x 10 Max. Ve=14V, +25°C
Frequency/tgmperature fo-Te 2.0 x 10 Max. -30°C to +85 °C
characteristics
Frequency/load coefficient fo-Load +0.2 x 10° Max. 10kQ /10 pF £ 10 %
Frequency/voltage coefficient| fo-Vcc 40.2 x 10° Max. Vce=2.8 V£0.14 V
Frequency aging f_age +1.0 x10°° Max. +25 °C, First year
Current consumption Icc 2.0 mA Max.
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Frequency control range f cont 45.0 x 10° to +12.0 x 10° — Vc=14V+1.0V
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage Vpp 0.8 V Min. Peak to peak
" Load_R 10 kQ o
Output load condition Load C 10 pF DC cut capacitor = 0.01 puF
* Note : Please contact us for inquiries about specifications other than the above.
Il External dimensions (Unit:mm) Il Footprint (Recommended) (Unit:mm)
3.2¢0.2
~
o —
@
N
C N
(ex. 0.01 pF) Resist
0.85
-
g wa [ R
b oS w
=] ﬁiiﬂ [ -
o
A A © - : -
#1 #2 . Pin map - / N
| g A Connection
S Pin | TCO-5861 | TCO-5867
‘ i S " TCO-5862 | TCO-5869 #1 2‘6 #2
c0.27 - 8 1 Ve N.C. '
IS 2 GND
3 ouT
4 vce
#4 #3
057)  1.95+0.1
To maintain stable operation, provide by-pass capacitor with
more than 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).




o/
7,
/ Roll3 ] Product Number (Please contact us)\
X1G00xxxxxxxx00
TCXO Complianl
HIGH-STABILITY

TCO-5060 5160 series

10 MHz to 51.84 MHz
3.3V Typ.
7.0x 5.0 x 1.9t (mm) Typ.
Base station, Transmission
Measurement Equipment

eFrequency range
Supply voltage
eExternal dimensions:
eApplications

eFunction Output enable(OE)
eFeatures High frequency stability
CMOS Output

o

Actual size

B Specifications (characteristics)

VC-TCXO TCXO
ltem Symbol TCO-5060 TCO-5160 Remarks
10.000 MHz to 51.840 MHz
Output frequency range fo 10 MHz, 19.44 MHz, 20 MHz, 24.576 MHz, Standard frequenc
38.88 MHz, 40 MHz, 49.152 MHz, 51.84 MHz quency
Supply voltage range :
Supply voltage Vce 3.3V +0.165V 28Vto55V
Storage temperature range T_stg -40 °C to +85 °C Store as bare product after
unpacking
Operating temperature range T_use -40 °C to +85 °C
-6 After reflow

Frequency tolerance f_tol +2.0 x 10™ Max. Ve=1.65V, +25 °C
Frequency/temperature fo-Tc +1.0 x 10° Max. -40 °C to +85 °C
characteristics
Frequency/voltage coefficient fo-Vcc +0.5 x 10° Max. Vce=3.3V +0.165 V

5 -

1.0 107 Max | vear (()F;r:;rysear) +25 °C, 10 MHz to 30 MHz
Frequency aging f_age T . ’
i2'81xo100X %a.é‘iv{ ayxe*jrfg ';Z;’r':ar) +25 °C, 30.1 MHz to 51.84 MHz

Current consumption Icc 10.0 mA Max.
Input resistance Rin 100 kQ Min. —
Frequency control range f_cont +5.0 x 10° to +25.0 x 10° — Vc=1.65V +1.65V
Frequency change polarity — Positive polarity —
Output voltage Vpp CMOS VoL =10 % Vcc Max. VoH = 90 % Vcc Min.
Symmetry SYM 40 % to 60 % 50 % Vcc level
Output load condition (CMOS) | L CMOS 15 pF
* Note : Please contact us for inquiries about specifications other than the above.
I External dimensions (Unit:mm) Il Footprint (Recommended) (Unitmm)

Output Enable Function

Logic 1 Enable
Open Enable
Logic 0 Disable
==
N~
N
C0.3 " Pinmap
—_ o CONNECTION
" | Tcos060 | TCO-5160
1 Ve N.C.
#6 #5 #4 2 OF
254 | 254 3 GND
4 ouT
5 N.C.
6 Vce

1.5

#6 #5 #4
] ] @I
J/
Resist 7] / <

<y

C0.3 _» i
#1 l#2 #3

I

To maintain stable operation, provide by-pass capacitor with
more than 0.1 puF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).

5.08




¥ Crystal oscillator
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f
TCO - 6831 series

Oven Controlled Crystal Oscillator (OCXO)

RollS

Complianl

Epson Toyocom

eFeatures Very fast warm-up and accurate stability
Guarantee long term stability
SC-Cut Crystal unit
Item Symbol Specifications Remarks
Output frequency range fo 5 MHz to 10 MHz
5 MHz, 10 MHz Standard frequency
Supply voltage Vce 5V +0.25V
o o During transport only.
Storage temperature range T_stg -20 °C to +80 °C Long term storage: Room temperature.
Operating temperature range T_use 0°Cto+70°C
Frequency/temperature fo-Te +8 x 10° Max. 0°C to +70 °C
characteristics
Frequency/voltage coefficient fo-Vcc 2 x 19 0° Max. Vee=5V £0.25 V
’ +2 x 10”7/ day Max.
Frequency aging f_age +2 x 10°/ year Max. 5 MHz
Warm-up — +1 x 107 Max. / 5 min +25°C
Current Warm-up . 1600 mA Max.
consumption |Steady state 850 mA Max. at +25 °C
Frequency control range f_cont +1 x 107 Min. to +3 x 10" Max. Vc=2.5V+2.0 V
Symmetry SYM 45 % to 55 % (VoH -VoL)/2
High output voltage VoOH 2.4V Min.
LO?N out;ut voltag?e VoL 0.4 V Max. 3.3V Level CMOS
Load resistance Load_R 10 kQ
Load capacitance Load_C 15 pF
Weight — 100 g Max.

50+2

7012 J‘L

12 Max.

——
N
=4
=_J
— -

0.5 Min.
£
=
w0
<]

b
(e}

#1 #2
© ©
©
q
S
(O] (O] ©

#4 #3
«10£0.3

Pin map
Pin CONNECTION
1 Ve
2 GND
3 ouT
4 N.C.
5 Vce




/7 Crystal oscillator Epson Toyocom
'f

Rolls
Oven Controlled Crystal Oscillator (OCXO)

TCO - 676 series

eFeatures : Compact and low profile
Very fast warm-up
SC-Cut Crystal unit

Item Symbol Specifications Remarks
Output frequency range fo 10 MHz to 20 MHz
P q ¥ rang 17 MHz 10 MHz Standard frequency
Supply voltage Vce 3.3V +0.165V 5V+0.25V | 12V 0.6 V
o0 o o During transport only.
Storage temperature range T_stg 20 °C to +80 °C Long tem storage:Room Temperature,
Operating temperature range T_use -10 °C to +70 °C
Frequency/temperature fo-Tc 2 x 10° Max. 10°C to +70 °C
characteristics
Frequency/voltage coefficient | fo-Vcc £5 x 107 Max. £5 x 10° Max. £5x 10” Max.
quencyivotiag Vee=3.3V0.165V| Vec=5V 025V | Vec=12V 0.6 V
Frequency agin f_age +1x 107/ day Max.
quency aging -49 +1 x 107 / year Max.
Warm-up — 45 x 10 / 5 min Max. +25°C
Current Warm-up lee 1150 mA Max. 700 mA Max. 300 mA Max.
consumption |Steady state 650 mA Max. 300 mA Max. 130 mA Max. at +25 °C
Frequency control range f_cont £1x 10° Min. £1x 10° Min.
quency 9 - Ve=1.65V +1.65 V Ve=25V 2.5V
Symmetry SYM 45 % to 55 % (Von-VoL)/2
High output voltage VoH 2.4V Min. 4.0 V Min. 4.0 V Min. Vce=3.3 V:3.3 V Level CMOS
Low output voltage VoL 0.4 V Max. 0.5V Max. 0.5V Max. Vce=5V,12 V:5 V Level CMOS
Load resistance Load_R 10 kQ
Load capacitance Load_C 10 pF
Weight — 20 g Max.
4| 25 4 Max ‘
e
A
% 1
=
3| Labe |
0 |
IV
\ AN J
% |
p= ( | )
S |
o ! o
| > R~
— 1& 0
©0.75+0.1 Stand off N
#1 #2 #3
Pin map
Y o 4 @ Pin CONNECTION
S =1 4 | 4 1 ouT
I | S
8 o Y - | 2 GND/case
o | T | 3 Ve
~ 0t 4 N.C.
‘ 4») 5 Vce
#5 T #4
{0
19.05403




Epson Toyocom

Oven Controlled Crystal Oscillator (OCXO)

TCO - 679 series

RollS )
J Complianl

eFeatures DIP-14pin package
Very fast warm-up
SC-Cut Crystal unit
Item Symbol Specifications Remarks
£ 10 MHz to 20 MHz
Output frequency range ° 10 MHz Standard frequency
Supply voltage Vce 5V+0.25V | 12V +0.6 V
o o During transport only.
Storage temperature range T_stg 20 °C to +80 °C Long term storage: Room Temperature.
Operating temperature range T_use 0°Cto+70°C
Frequency/temperature fo-Te +1 % 107 Max. 0°C to +70 °C
characteristics
- +1 x 107 Max. +1 x 107 Max.

Frequency/voltage coefficient | fo-Vcc Vee=5 V +0.25 V Vee=12 V +0.6 V

. 45 x 10 / day Max.
Frequency aging f_age 15 x 107 / year Max.
Warm-up — 45 x 107 / 5 min Max. at +25 °C
Current Warm-up lcc 380 mA Max. 160 mA Max.
consumption  |Steady state 160 mA Max. 70 mA Max. at+25°C
Frequency control range f_cont £6 x 10° Min. £5x10° Min.

- Ve=2.5V 25V Vc=4.5V 4.5V

Symmetry SYM 45 % to 55 % (VoH-VoL)/2
High output voltage VoH 4.0 V Min.
Low output voltage VoL 0.5V Max. ikt
Load resistance Load_R 10 kQ
Load capacitance Load_C 15 pF
Weight — 10 g Max.

| 20.3+0.5
Vs

15.24+0.2

A
©
o
+ -
~
o

Y
© A
o
F
™~
(2}

v Yo - 1 vs

I 13
g A ©
g ©0.45 Stand off
_10.7:02
#1 _ . #1
4@ .@. Pin map
& o Pin CONNECTION

S 1 Vo

& 7 GNDJcase

© 8 ouT

~ $$ & N 14 Voo

#14 #8




/7 Crystal oscillator
&

ra

DOUBLE OVEN

TCO-6920A

Oven Controlled Crystal Oscillator (OCXO)

Rolls

J Complianl

Epson Toyocom

eFeatures Ultra-High Stability
Low Phase Noise
SC-Cut Crystal unit
Double Oven
Item Symbol Specifications Remarks
Output frequency fo 10 MHz
Supply voltage Vcc 12V+0.6V
o o During transport only.
Storage temperature range T_stg 40 °C to +80 °C Long term storage:Room Temperature.
Operating temperature range T _use -30 °Cto +70 °C
Frequency/temperature fo-Te 5 x 107 Max. 230 °C to +70 °C
characteristics
Frequency/voltage coefficient fo-Vcec +2 x 107° Max. Vce=12V +0.6 V
Frequency aging f_age +5 x 10" / day Max. After 30 days of operation
Warm-up — +2 x10° /10 min Max. +25 °C
Output Waveform — Sine wave
Load resistance Load_R 50 Q (5 dBm Min.)
Warm-up 1050 mA Max.
Current Steady state [ele}
consumption at+25 °C 300 mA Max.
Frequency control range f_cont +3 x 107 Min. Ve=5V+5V
Weight — 100 g Max.
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Epson Toyocom

% Crystal oscillator

Oven Controlled Crystal Oscillator (OCXO)

OX - 6501 GG series

eFeatures

Low profile full SMD package

Very fast warm-up and accurate stability
IPC/JEDEC J-STD-020D reflowable
SC-Cut Crystal unit

ltem Symbol Specifications
Outout frequency ranae fo 10.000 MHz to 40.000 MHz
P q y rang 10 MHz, 30.72 MHz Standard frequency
Supply voltage Vce 3.3V +0.165V \ 50V +0.25V
During transportation only.
Storage temperature range T_stg -40 °C to +85 °C Long term storage :
Room temperature.
Operating temperature range T_use -10 °C to +70 °C
Frequency/temperature fo-Tc 2.5 x 10° Max. 10 °C to +70 °C
characteristics
- 9 . 9 Vce=3.3V +0.165 V
Frequency/voltage coefficient fo-Vce 15 x 107 Max. OP.:+2 x 10 Max. Veo=5.0 V +0.25
Freauency ain ¢ age +1 x 10°%/ dayMax. OP.: 1 x 107/ day Max.
quency aging -9 +1 x 107/ year Max. OP.:+3 x 10®/ year Max.
Warm-up — +5 x 10® / 5 min Max. +25°C
Current Warm-up . 750 mA Max. 600 mA Max.
consumption |Steady state 300 mA Max. 200 mA Max. at +25 °C
Frequency control range f_cont +1x10° Min. Vc=1.4V+14V,Vc=2.0 V2.0 V
Symmetry SYM 45 % to 55 % (VoH-VoL)/2
High output voltage VoH 2.4V Min. [ 2.8 V Min. CMOS
Low output voltage VoL 0.4 V Max. | 0.4 V Max
Load resistance Load_R 10 kQ
Load capacitance Load_C 15 pF
Weight — 10 g Max.
25.4+0.2
Y \k—# A
#5 '
(Labe) 4 | 22£02
26.4
#6
. R
#7 #1 |
‘ T B =
© .
12.120.2 ~ 81: -
| Ll NG
) (<)
Pin map . . Y
1 Pin Connection
1 Vc
L ' 2 Vref. (N.C.)
2 %i [ 3 Vce 392
Dl NG 4 RF Output )
L. 5 Oven Alarm
| 6 N.C. (Heater GND)
r 7 GND




¥ Rubidium Atomic oscillator
4

f
Rb-3310N

sFeatures Excellent high stability

EU RoHS compliant

RUBIDIUM ATOMIC OSCILLATOR

RollS )
J Complianl

Epson Toyocom

Parameter Standard Condition
Long term <2 x 10"/ month —
Short term <1x10™/s —
Frequency stability vs Temperature <#1.5x 10" 0 °C to +50 °C Referred to +25 °C
Voltage sensitivity <+1x10™/V DC24 V2 V
Warm-up 10 Within 20 minutes at +25 °C after power on
<2x10 )
(locked frequency) (Typical)
Frequency adjustment >2x10° Internal volume
Frequency 10 MHz SMA connector
Output Level >0.5Vrms /50 Q Sine wave (Harmonics < -20 dB)
Alarm Open collector —
Supply voltage DC 24 V2V Noise 100 mVpp Max.
Supply power <17W +25 °C (steady state)
<30W Warm up
Condition Operating temperature |0 °C to +50 °C
Operating humidity Less than 90 %RH at less than +40 °C
Dimensions (mm) 89(H) x 110(W) x 123(D) —
Weight 2 kg Typ. —

1) Specifications are subject to change without notice.
2) Option : Frequency control > 2 x 10° /2.5 V (2.5 V (by external voltage input)

*Radiator is option.

JUUIIL,

A4 4 A4
| \ ‘Jﬂ
® % - e
‘ p— ® ®
b
|
[ kA ON TVIH3S %
weAAdlva o
I k2 HOLVTI980 Al pa
Nvdvr
} WOO0AOL NOSd3 5
7 | g b
: h- ® ®
{3% -
[ | "\7 ‘1‘747
[ m i i [
70 123
Bottom (Base)

- BA

I 107
40

4-M3
Depth: 3.5
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SMA connector

44

Receptacle DE-9PF-N
Terminal No. Signal Name
+
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comectrs | GO 1 A
of 6 CHK1
Receptacle 6 9 8 CHK2
19 N.C.
Mated Plug DE-9SF-N




Epson Toyocom

4 Rubidium Atomic oscillator

RUBIDIUM ATOMIC OSCILLATOR
(1PPS Synchronization Rubidium Frequency Standard)

Rb-2110CB

eFeatures : 19inches rack type
Excellent frequency stability
1PPS synchronization type

Parameter Standard Condition
Long term <2x 10"/ month —
Short term <1x10™/s —
vs Temperature (1) |<+1.5 x 10"% 0 °C to +50 °C Referred to +25 °C
. vs Temperature (2) [<1x10™/-10°Cto0°C
Frequency stability S
Voltage sensitivity  |<+1 x 10™ AC 100V £10 %
B DC24V+1V
Warm-up 10 Within 20 minutes at +25 °C after power on
<2x10 )
(locked frequency) (Typical)
Frequency 10 MHz,3.58 MHz,1 MHz,100 kHz Each Output has 1port
>1Vrms /50 Q (10 MHz,1 MHz,100 kHz) Sine wave (Harmonics < -30 dB)
Output Level
2V pp +20 %/75 Q (3.58 MHz) BNC connector on back panel
Alarm Relay contact on back panel connector ALARM connector on back panel
Frequency adjustment >2x10° Front panel dial
Supply voltage AC AC 100 V +10 % (50 or 60 Hz) 1.0 A Max
Pply voliag DC DC +24 V +1V 2.0 A Max. Noise 100 mVpp Max.
Battery operation >20 min +25 °C after AC power off
Dimensions (mm) 99(H) x 480(W) x 350(D)(mm) —
Weight 12 kg Typ. —
1PPS Input 50 ps Positive Pulse / 50 Q TTL Level External Synchronization Option
Frequency Synchronization Accuracy <+1x10™ (24 h Average) External Synchronization Option

1) The specification is subject to change without notice.

2i When alarm is ienerated, outiut freiuenci is sweit about +10 x 10°.

—}:H[ ”””” ]H e @ @ . - Pin map of each connector
n H[: Tz ﬂ” G g ”::' “: MO . AC 100V IN DG +24VIN
el o, e @ Q| E Gonnector code CN-2103RJ CN-1602RJ

(Receptacle)

4202 N

& on A f M “ L AG100V
5 ! 8 GConnection E:é:‘zug\\//)) 2 1
EEeEes =ee5s 12
[ [ == M= 5 p
[ T T I T N T [ o o onnector code _ _
Do Do I (Plug) ON-2103RP | CN-1602RP
P P P
| [ [ [ | | [ [ [ | I [} |
e | [ [ [ | | [ [ [ | 8 I [} | ALARMOUT
; T TR I R N VR R Co Connector code HDEB-95
b | [ [ [ | | [ [ [N | I [N | (ReceptaCIe)
I Ponoa P 1
Pobb o bbb P o] ALARM
I [} [} [ | | [ [ [ | I [} | Connection
| [ [ [ | | [ [ [ | I [} | .
[ | N N o Other PinN.C.
| N N N | | N N 1 | _— =
[ I [ I | Connector code HDEB-9P
LRSS S e b (Plug)
- - ® s
I '?' U D’
01
a2 1
Y Rb-2 voen _d
= 5 g 5 =
ER . rouEn )
e 39 || 4
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{] Real time clock module

i 1'%

'REAL TIME CLOCK MODULE

Epson Toyocom

Serial 4-Wire
Serial 3-Wire
eFeatures
» Serial interface which can be controlled 4 or 3 signal lines.
» Built in frequency adjusted 32.768 kHz crystal unit.
mSerial 4-Wire / Serial 3-Wire
Category Model Actual size (mm) Features Page
RX-4045SA 10.1x7.4x3.2 t (Typ.)
pr— High-Stability 88
— RX-4045NB ] 6.3x5.2x1.4 t (Max.)
RX-4581NB A 6.3x5.2x1.4 t (Max.) Built-in SRAM 89
z - g For Automotive
Serial éﬁ e Extended operating
4-Wire RA-4565SA 10.1x7.4%3.2 t (Typ.) temperature range 920
(+125°C)
RX-4801SA B  onres2ime) Built-in DTCXO
SkEEEE High-Stability 91
RX-4801JE [NEW] : 7.3%6.2x1.5 t (Max.)
Built-in time stamp
RX-5412SF  [NEwW] 10.5%8.1%2.0 t (Max.) function 92
RTC-4701JE Pl 7.3%6.2x1.5 t (Max.)
Built-in Temperature 93
Sensor
RTC-4701NB &4 6.3%5.2x1.4 t (Max.)
- RTC-4574SA m 10.1x7.4%3.2 t (Typ.)
RTC-4574JE m 7.3%6.2x1.5 t (Max.) 94
Simple
Function
RTC-4574NB & 6.3x5.2x1.4 t (Max.)
RX-4574LC ] 3.6x2.8x1.2 t (Max.) 95
Serial " % . .
Wire . RA-4574SA 10.1x7.4x3.2 t (Typ.) For Automotive 96
RTC-4543SA 10.1x7.4x3.2 t (Typ.)
Simple 97
Function
RTC-4543SB 11.6x8.0x2.0 t (Max.)
-n RX-4575LC = 3.6x2.8%1.2 t (Max.) Built-in external event 98
e ' detection.
RX-4571LC == 3.6%2.8%1.2 t (Max.)
RX-4571NB = 6.3x5.2x1.4 t (Max.) Low Backup Voltage 99
RX-4571SA m 10.1x7.4x3.2 t (Typ.)

86
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4] Real time clock module

N\

eFeatures
» Built in frequency adjusted 32.768 kHz crystal unit.

/REAL TIME CLOCK MODULE
I’C-Bus
Parallel 4-bit

* The 1C-Bus is a trademark of NXP Semiconductors.

Epson Toyocom

al’C-Bus
Category Model Actual size (mm) Features Page
RX-8025SA 10.1x7.4x3.2 t (Typ.)
High-Stability 100
RX-8025NB 6.3x5.2x1.4 t (Max.)
ﬁ RTC-8564JE 7.3%6.2x1.5 t (Max.)
Limpliant
L
RTC-8564NB | [ 6.3x5.2x1.4 t (Max.) consumption 101
RX-8564LC = 3.6%2.8x1.2 t (Max.)
T RA-8565SA ) - For Automotive
La= BN orresae | erddorming g
o (+125°C)
RX-8571SA 10.1x7.4x3.2 t (Typ.) Low power
LAELEE consumption
, RX-8571NB e 6.3%5.2%1.4 t (Max.) Lli%ﬂ'f,,:’,ﬁf,;'}i‘,\n'tr 103
I°C Bus
(65000 hours)
RX-8571LC = 3.6x2.8x1.2 t (Max.)
é RX-8581SA 10.1x7.4x3.2 t (Typ.)
- Simple
RX-8581JE m 7.3%6.2x1.5 t (Max.) Function 104
RX-8581NB & 6.3x5.2x1.4 t (Max.)
& Q RA-8581SA m 10.1x7.4x3.2 t (Typ.) For Automotive 105
RX-8731LC = 3.6x2.8%1.2 t (Max.) B“‘l'}:i’;l'ffﬁfgg',\;“d 106
% RX-8801SA 10.1x7.4x3.2 t (Typ.)
Smplas Built-in DTCXO 107
RX-8801JE [NEW] ; 7.3%6.2%1.5 t (Max.)
mParallel 4-bit
Category Model Actual size (mm) Features Page
RTC-7301SF 10.5%8.1%2.0 t (Max.) Tempe?a‘ﬂ:tri"s“sor
108
RTC7301 B Available
RTC-7301DG DIP 18 pin Al vailable
Parallel 4-bit rT— e
= RTC-72421 DIP 18 pin
T 4-bit
} Simple 109
; Function
RTC-72423 L 16.3x12.2%2.8 t (Max.)

87



High-Stability Frequency

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-4045 SA/NB

eBuilt-in 32.768 kHz crystal unit: Frequency
(€3

eInterface Type

*Operating voltage range

*Wide Timekeeper voltage range
eVarious detection Functions
eLow backup current

: 4-wire serial interfa
:1.7Vto55V
:1.15Vto 55V

\ and interrupt function etc.

adjusted for high accuracy.
5x10°/Ta=+25°C)

ce

: Oscillation stop detection function etc.
:0.48 pA / 3V (Typ.)

#32.768 kHz clock frequency output : N-ch open drain output
eFunction of time and calendar, the various detection function,

Product Number (Please contact us)\
RX-4045SA : Q41404551xxxx00
RX-4045NB : Q41404591xxxx00

Rolls
Complianl
Actual size
RX-4045SA RX-4045NB
B

[ Overview

Bl Block diagram
Four saute | cowparator_w [ AR RERSTE |
E}f OUTPUT . ,
ad CONTROL

o Features built-in 32.768 kHz crystal unit

*Frequency adjusted for high accuracy

o

(£5x10° /Ta=+25°C)
( Equivalent to 13 seconds of monthly deviation )

osc
DETECT
/INT
E’ INTERRUPT CONTROL SHIFT REGISTER

COMPARATOR_D

,{

ALARM_D REGISTER ‘

(MIN,HOUR)

-

TIME COUNTER
(SEC,MIN,HOUR,WEEK,DAY,MONTH,YEAR)

]

ADDRESS

DECODER

|

ADDRESS |
< REGISTER

T

IGND
‘_CE:—CLK
110
CONTROL| eI EY
—»{ >——-—» DO
Lt
% CE

e The various detection Function

*Power supply voltage monitoring function
(with selectable detection threshold )

=Stop detection function

*Power-on reset detection function

e Equipped with alarm and timer
=Timer function produces a periodic interruption signal.

As for the Alarm function an optional combination is
produced. (Date of the week , time , minute)

I Pin function Il Terminal connection / External dimensions (Unit:mm)
e || [t Function RX — 4045 SA RX - 4045 NB
Name | Output
The chip enabled input pin. ~ —F 1. CE 22. N.C.
CE Input | ( built -in pull-down resistance ) 1. NC R I 2 [ 4. NC. 0 @) N.C
g . _— = 2. Vop 3 Q 21. N.C.
At the "H " level, access becomes possible. 2. CLK [I =9 13, Do -
CLK Input | The shift clock input pin for serial data transfer. == Fo 3. (GND) g 20. Eg
5 4. TEST © 19, L.
DI Input | The data input pin for serial data transfer. 3. Fout i E g 12 D 5 FOUT © 18. N.C
DO Output | The data output pin for serial data transfer. 4. N.C. = — 4 11. GND 6- CLK 17' N.C
—— ) X . N.C.
32.768 kHz clock output pin with the output control Ls—vl 7. DO 4.8 16. N.C.
FOUT | Output | function ( N-ch open drain ) 5. TEST ~10. /INT . . NG
High impedance at the time of output off. S 8. DI 13:04 15. e
/INT | Output | Interrupt output ( N-ch open drain ) 6. veo 2! o NG 9. GND 14. NC.
TEST __ | * Used by the manufacturer for testing. 7. CE l74:02 7 8 NC. 10 /INT 50102 ] - B
(Do not connect externally.) 11. N.C. 12. -
Vbb — Connected to a positive power supply. SOP - 14 pin SON - 22 pin
GND — Connected to a ground.
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

B Current consumption characteristics

Ta=-40°Cto+85°C

ltem Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. Typ. Max. | Unit
Power voltage VDD — 1.7 3.0 5.5 \4 VDD
Clock voltage VCLK — 115 | 3.0 55 v CE =GND =5V 0.60 | 1.80
Operating ToPR — -40 +25 +85 °C IBK | FOUT ;output OFF VoD HA
temperature Current (Hi-z) ~ 0.48 1.20
L Consumption =3V
B Frequency characteristics CE =GND
VoD
Item Symbol Condition Rating Unit 132 | FOUT ;32768 kHz | =3y 0.65 | 2.00 | pA
Frequency NI Ta=+25°C AA:5+5 *) 100 output ON
tolerance Vop=3.0V AC:0+5 "2 * i
Oscillation tera | T2=*25°C 1 Max s B Power supply detection voltage Ta=-30°C to+70 °C
start-up time Vbp=2.0V : Item Symbol | Condition | Min. | Typ. | Max. | Unit
Frequency/_vz_)ltage £V Ta=+25°C +1 Max «10°
characteristics VoD=20Vto55V - : High-voltage mode VDETH VDD pin 190 | 210 | 230 | V
#1) *2)  Equivalent to 13 seconds of monthly deviation (excluding offset.)
Low-voltage mode VDETL VDD pin 1.15 1.30 1.45 \%




RollS Product Number (Please contact USN
e RX-4581NB : Q41458191000200

Built-in SRAM Compliant
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-4581 NB

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 4-wire serial interface

eOperating voltage range :16Vtob55V

oWide Timekeeper voltage range :1.6Vto55V

eLow backup current 04 uA / 3V (Typ.)

eBuilt-in SRAM : Built-in 128 bit ( 8 bit x 16 ) RAM. | Actual size

#32.768 kHz frequency output function : C-MOS output With Control Pin

eThe various functions include full calendar, alarm, timer.

Il Block diagram Il Overview

32.768 kHz + o Built-in SRAM
I M « Include 128 bit ( 8 bit x 16 ) RAM.
»| CLOCK <‘:“>
DIVIDER and =
osc CALENDAR [ ] o Interface Type
« Serial interface in 4 lines form.
FOUT <& FOUT TIMER @ * It is possible to make it to 3 lines by wired-OR connecting
P DI and DO pins.
FOE ——— CONTROLLER REGISTER —
® 32.768 kHz frequency output function
/AIRQ —————————— INTERRUPTS ALARM <= « FOUT pin output (C-MOS output), CL=30 pF
/TRQ 4¢——— CONTROLLER  [«& REGISTER (<& — « FOE pin enables output on/off control.
o Timer function
D1 > <:> CONTRROELGISTER <:> « Timer function can be set up between
PO 4——————— BUS 1/4096 second and 4095 minutes.
CLK  ———————— INTERFACE and « It is recorded automatic to TF-bit at the time of event
CEl ———— > CIRCUIT occurrence,and possible to output with /TIRQ pin output
> SYSTEM < - h
CEO CONTROLLER (open-drain output).
e Interrupt function
RAM 128 bit <:> « Alarm interrupt function , and timer interrupt function.
(8bitx16) - —
.I Pin Function . Terminal connection / External dimensions (Unit:mm)
Signal Name| Input/Output Function RX-4581 NB
CEO Input The chip enabled input pin 0. (It has a built -in pull-down resistance ) 1. GND 22. NC.
©
CE1 Input The chip enabled input pin 1. (It does not have a built -in pull-down resistance ) 2. CE1 ? O O 21. N.C.
CLK Input The shift clock input pin for serial data transfer. 3. CEO o ¥ 20. NC.
DI Input The data input pin for serial data trasfer 4. Dl g 1o NG
i put pin , : 5. DO 18. NC.
DO Output The data output pin for serial data trasfer. 6. CLK 17. N.C.
FOUT Output This pin outputs the reference clock signal at 32.768 kHz ( CMOS output ). 7. ITIRQ 48 16. N.C.
High impedance at the time of output off. 8. /AIRQ 15. N.C.
FOE Input The input pin for the FOUT output control. 9. FOE 18100 44 NC.
/ AIRQ Output The open drain output pin for alarm and time update interrupts. 10. FOUT 5.0202 — 13. -
/TIRQ Output The open drain output pin for timer interrupt. 1. Voo 12. -
VDD — Connected to a positive power supply. SON - 22 pin
GND — Connected to a ground.
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
Il Soecifications (characteristics) * Refer to application manual for details.
B Recommended Operating Conditions B Current consumption characteristics Ta=-40°C to +85°C
ltem Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage Vbb — 1.6 3.0 5.5 \
Clock voltage VCLK — 16 | 30 | 55 Vv CEO, CE1=GND VD_D5 v 06 | 12
Operating _ o FOE = GND B
temperature ToPR -40 +25 +85 (o} IBK LA
FOUT ;output OFF oD
it (Hi-z) =3V 04 | 08
B Frequency characteristics =
Current
Item Symbol Condition Ratin: Unit Consumption
i g CEO,CE1=GND |Vbp 60 | 200
Frequency INIT Ta=+25°C 54023 «10°° FOE = VbD =5V ) ’
tolerance Vob=3.0V - 182 | FouT : pA
Oscillation fom | T2=+25°C 5 Max . 32768 kHz output ON\VOD 50 | 12,0
start-up time Vbb=3.0V - CL=30pF =
* Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)
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For Automotive

RA -4565SA

#Built in frequency adjusted 32.768 kHz crystal unit.
eInterface Type

s\Wide operating voltage range
s\Wide Timekeeper voltage range

:16Vto55V
:1.5Vto5.5V

eExtended operating temperature range: —40 °C to +125 °C
#32.768 kHz frequency output function  : Open drain output

alarm interrupt function, etc.
e«Conforms to AEC-Q200

SERIAL INTERFACE REAL TIME CLOCK MODULE

: 4-wire serial interface
Ta=-40°Cto +125°C

with Control Pin
#32.768 kHz Clock/calendar function, auto leap year correction function,

Rolls

Complianl

Actual size

AdsES
E 1233A

Product Number (Please contact usﬁ
RA-4565SA : Q41A46550xxxx00

Bl Block diagram

Il Overview

32.768 kHz
CRYSTAL > Control 1 00
!
C1 | OosC Voltage Detector Control 2
Seconds
Minutes
Hours
CLKoUT outPuT DIVIDER D:
ays
CLKOE —» CONTROL ] Y
Weekdays
JINT * Month / Century
1 Years
CLK i CONTROL Minutes Alarm
DI — SPI-BUS _|—> LOGIC Hour Alarm
DO -+— INTERFACE Day Alarm
CE —> ‘ Weekday Alarm
_L> CLKOUT frequency
ADDRESS "
Timer Control
REGISTER
m Timer OF

A

{T

¢ Wide operating temperature range

o Clocking-status detection function
« It can judge the validity of data after backup operation
return by a status of VL-bit.

*—40°Cto+125°C

® 32.768 kHz frequency output function

* CLKOUT pin output (Open Drain output )
 Output frequency can be selected as 32.768 kHz,
1024 Hz, 32 Hz, or 1 Hz.

e The various interrupt function

« Timer function can be set up between 1/4096 second and
255 minutes.
« Alarm function can be set to day of week,day, hour,

or minute.

Bl Pin Function

. Terminal connection / External dimensions

(Unit:mm)
RA-4565 SA
Terminal | Directions Functions
CE Input Chip enabled input. 1. CLK Sl T | 14. Vob
CLK Input | Serial clock input. il:':
DI Input | Data input. 2. DI = 13. CLKOUT
DO Output Data output. i
The CLKOUT pin is a clock output ( open drain output ) pin with control 3. Do — 12. CLKOE
CLKOUT| Output |output. (Output frequency can be selected as 32.768 kHz, 1024 Hz, —
32 Hz, or 1 Hz.) 4. CE — 11. N.C.
The CLKOE pin is an input pin used to control the output mode of the 5. /INT 10. N.C.
CLKOUT output pin. =
CLKOE Input During the initial power-on (when power is applied from 0 V), if the 6. NC jgl &l 9. N.C.
CLKOE input pin is at high level (= H), the power-on reset function hid 2
selects 32.768 kHz as the frequency. 7. GND o 7a4z02 ] 8. N.C.
/INT Output | Interrupts output by Alarm and Timer events. ( Open drain output ) SOP - 14 pin
VDD - VDD
GND - GND
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

M Recommended Operating Conditions

W Current consumption under backup mode.

“1) Equivalent to 1 minutes of monthly deviation.

Item Symbol Conditions Min. Typ. Max. unit ltem | Symbol Conditions Min. Typ. Max. unit
Operating _
voltage VoD 1.6 3.0 55 v féf};(‘)g :'%L" +125°C 1.0 2.0
Timekeeper VeLK _ 15 30 55 v LA
voltage Vop =5V
Operatin -40 to +85 °C 0.6 1.2
P 9 ToPR - —40 | +25 | +125 | °C Standby
temperature current. IBK - on
'SCL = N
B Frequency characteristics CL}L(OE _ ZL +125°C 0.8 1.6
Item Symbol Conditions Rating unit VDD =3V HA
— o -40 to +85 °C 0.5 1.0
Frequency Af/f Ta=+25°C 54031 «10-6
stability Vbbb =3.0V B
Ta=+25°C
Oscilation tsTA VoD =1.6V 1.5 Max. S
start up time Ta=-40°Cto +125°C 3.0 Max s
VoD =3.0V i i




Built-in 32.768 kHz-DTCXO, High Stability

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-4801SA JE

#Built in frequency adjusted 32.768 kHz crystal unit and DTCXO.
eInterface Type : 4-wire serial interface
sInterface voltage range :16Vto55V
eTemp.compensated voltage range: 2.2V t0 5.5V

s\Wide Timekeeper voltage range :1.6Vto 5.5V

Rolis

Product Number (Please contact USN
RX-4801SA : X1B000021xxxx00

Complianl RX-4801JE : X1B000041xxxx00

#32.768 kHz frequency output function : C-MOS output With Control Pin | /Actual size

eThe various functions include full calendar, alarm, timer.

\

NEW

B Block diagram B Overview
« High Stability
0 32.768 kHz *UA "
+1.9x10° / 0°Cto+40°C
( Equivalent to 5 seconds of month deviation )
oW +3.4x10° / -40°Cto+85°C
( Equivalent to 9 seconds of month deviation )
*UB
v * +3.8x10° / 0°Cto+50°C
- ( Equivalent to 10 seconds of month deviation )
DIVIDER p  CLock =] +50x10° / -40°Cto +85°C
CALENDAR | ( Equivalent to 13 seconds of month deviation )
FOUT ¢@—— .
Fout TIMER <=1 « 32.768 kHz frequency output function
FOE — pi CONTROLLER REGISTER | o FOUT pin output (C-MOS output), CL=30 pF
« Output selectable
INTERRUPT ALARM <:> < 32.768 kHz, 1024 Hz, 1 Hz >
/INT < CONTROLLER | REGISTER | <—| ||
o The various interrupt
DI - CONTROL * Timer Function can be set up between
= REGISTER  [< = 1/ 4096 second and 255 minutes.
- .
DO INTERIIZ\CEIT and * Alarm Function can be set to day of week,
CLK —————— > CIRCU SYSTEM . day, hour, or minute.
e <€ contrROLLER [ P
U *It is possible to use it by the terminal connection as
32.768 kHz-DTCXO.
Bl Pin Function Il Terminal connection / External dimensions (Unit:mm)
Signal Name| 1/0 Function RX - 4801 SA RX-4801JE
/INT Output | The open drain output for interrupt. . CE 8O 14Ol 1 NT gg— O B[ 20 NG
= 2. GND 3 H 19. NC
GND - Connected to a ground 2. CLK = 13. DO 5 Taven) EX: B2 15 N
¥ : = . E: b S C.
T2(Vep) R Use by the manufacture for testing. s rFour = 12, ToWF) 4. DO g Bl 17 ne
( Do not connect externally.) = 5. DI g b 16, NG
DO Output | The data output pin for serial data transfer. 4 NC. o 1. GND 6 CE E OB | 1 ne
Dl input The dalta input piln for sgrial data transfer. 5. TEST 10 JINT 7. CLK 54 14 NG
CE !nput The ch|lp enablg |nputlp|n. i 6. Voo 51 9 NC. 8. FOUT 15ma 13. N.C.
CLK input | The shift clock input pin for serial data transfer. e S 9. NC. 12. NC.
FOUT Outout The pin outputs the reference clock signal. 7. FoE — 8 NG 10. FOE o 60s02 11. Voo
_ P (CMOS output ) SOP 14 pin VS0J-20pin
FOE input The input pin for the. FOUT output control. Metal may be exposed on the top or bottom of this product.
Vbb - Connected to a positive power supply This will not affect any quality, reliability or electrical spec.
B Specifications (characteristics) * Refer to application manual for details.
W Electrical Characteristics W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Item Symbol Condition Min. Typ. Max. Unit
Interface voltage Vop Interface voltage 1.6 3.0 55 Vv Frequency tem perature characteristics
Temp. compensated Viem | Temp. compensated voltage 22 3.0 55 \% 10
Voltage
Clock voltage Veik - 1.6 3.0 55 \4 5 LIS —
Operating temperature Torr - -40 +25 +85 °C 'y °2.768 ke DT0X0
o 0
ua | Ta=0°Ctowsocc +19*1 X |\
> 5
Ta =-40 °C to +85 °C *2 g
Stability NI 242 «10-8 § . I / \ |
B Ta= 0°Cto+50°C +3.8 2 I \
Ta =-40 °C to +85 °C +50*4 g ® I / \Tuning fork Xtal
Current consumption (1) ekt E(a)(i‘zklipel\/’l‘%ie Voo = 5V R 12 34 g 2 / \
= , i
Current tion (2 I /INT = Voo Voo = 3V 0.8 2.8 WA ®
urrent consumption (2) Bk2 FOUT output : OFF DD = - . X " /
1 )Equ\va\en! to 5 seconds of month deviation. *2) Equivalent to 9 seconds of month deviation. 45 -3 25 5 5 5 15 25 35 45 55 65 75 85
*3) Equivalent to 10 seconds of month deviation. 4) Equivalent to 13 seconds of month deviation. Temperature (°C)
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Rolls . Product Number (Please contact usﬁ
X1B000082xxxx00

Built-in TIME STAMP FUNCTION Compliant
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-5412 SF

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 4-wire serial interface

eOperating voltage range :25Vto55V

oWide Timekeeper voltage range :1.4Vto55V

eLow backup current :05uA / 3V (Typ.)

eBuilt-in SRAM : Built-in 2048 bit ( 8 bit x 256 ) Actual size

eThe various functions include full calendar, alarm, timer, time stamp,
Watch dog timer, automatic power switching function.

N

NEW

Bl Block diagram Il Overview
@ 1/0(VDD Voltage Operation) . .
(O:1/0(VDD&VBK Voltage Operation) e Timer function
[T ; * Timer function which can be set up between 1/4096 second
! 32.768 kHz H and 4095 minutes.
: Internal I] :
: VDD : .
vop ® Switching oo e Alarm function
veK > " clock e | « Alarm function can be set to free combination of day,
and H
i - Calendar i day of week, hour, or minute.
| |
: 1 e Time-stamp function
! Interrups & Reset Aarm : * Event record function can record separate time data
frira M L R ull in each of event input terminal.
DI ® ontrol H
Do é Bus <= ¢ R:agwlsler <=1 !
oK P e o ' ¢ Watch dog timer function
! reu ontroller  [¢—{ 1 ! . . .
ce L4 > e g + Watch dog timer function which can be set to
: i | RAM 2t |¢> : 1.95 ms from 500 ms
' (8x256) ]
4 1
EvenTo-3 Deracor - g « 2048bit S-RAM.
; ) : « It is used for general-purpose memory and event record.
/8-IRQO,1 ? Interrupts 1
WDO * Controller Watch Dog !
1 Register 1
WDI * H
Bl Pin Function B External dimensions )
Signal | Pin . Signal | Pin . 10.2+0.3
name | No. lie FUEe name | No. lie locten #24 #13 0°-10°
Vss 1 - GND (Vss) 24 -
EVENTO | 2 Input | Event input (Vss) 23 - H H H H H H H H H H H H
EVENT1| 3 Input | Event input (Vss) 22 -
VBK 4 - Backup power supply (Vss) 21 - R5412 54 %
EVENT2 | 5 Input | Event input (Vss) 20 - e
(Vss) 6 - (Vss) | 19 - _ O EM123A ~
EVENT3 | 7 | Input | Eventinput /SIRQ1| 18 | Output ('i‘g:]‘ Qfaci‘r’]r)d interrupt output HEEEEEEEEEEE i 05
CE | 8 | Input | Chipenabled input /S-RQO | 17 | Output (E):)Z:gfgi‘r’]’)d interrupt output " e 0.15
Clock input pin for serial datal Watch dog input
CLK 9 Input transmission WDI 16 Input (open drain)
Data output pin for serial datal Watch dog output
Do 10 | Output transmission MWDo 15 | Output (open drain) 2.0 Max
Data input pin for serial datal . .
bl " Input transmission N.C. 14 ) ) m
JRIRQ 12 | output RTC function interrupt output Vi 13 B Power suppl T+ 0 Min.
PUt | (open drain) oo pply 0.8 0.36
Il Specifications (characteristics) *Refer to application manual for details.
MElectrical Characteristics
Iltem Symbol Condition Min. Typ. Max. Unit
Power voltage \Vob - 2.5 3.0 5.5 \
Clock voltage Velk - 14 3.0 5.5 \
Operating temperature ToPrR _ —40 +25 +85 °c
Frequency tolerance Aflf Ta=+25°C, Voo =3.0V 5+23* x 1078
Current Consumption IpD1 ) _ _ [ Vek=5V [ 05 [ 1.0
1002 Back up operation , CE = GND , /IRQ = OFF [Vex=3 V. [ 05 [ 1.0 pA
*Equivalent to 1 minute of monthly deviation.




¥ /4
Rolig Product Number (Please contact us)
_— RTC-4701JE : Q41470171000200
Built-in Temperature Sensor Compliant RTC-4701NB: Q41470191000200
RTC-4701JE/NB
«Built in frequency adjusted 32.768 kHz crystal unit.
eInterface Type : 3-wire serial interface
eOperating voltage range :16Vto55V
e\Wide Timekeeper voltage range :1.6Vto 55V
#Built-in temperature sensor : Detects temperature.
Converts output to analog voltage Actual si
#32.768 kHz frequency output function: C-MOS output With Control Pin ctual size
eFunction of time and calendar, the various interrupt function etc. RTC-4701JE RTC-4701NB
Hl Block diagram Il Overview
32.768 kHz Control Line ¢ Built-in temperature sensor
ﬁﬂﬁ ‘ « Diode temperature sensor (analog voltage output)
‘ osc DIVIDER ¢:> * temperature sensor operating voltage : 2.7 Vt0 5.5V
cLock < * temperature sensor tolerance : +5°C (Ta=+25°C)
d . o
VTEMP <€—{ Temperature CAZNDAR * voltage output (analog): 7.6 mV/ °C Typ.
/SOFF —»  Sensor B
® 32.768 kHz frequency output function
Y « FOUT pin output (C-MOS output), CL=30 pF
FOUT -——— 1 rour TIMER « FOE pin enables output on/off control.
FOE EEE—— CONTROLLER REGISTER -
o The various interrupt function
« 12 bit additional counter. ( to 4095 count )
- : -
TAIRQ INTERRUPTS ALARM K= « Timer function can be set up between
/TRQ - CONTROLLER <& REGISTER < 1/4096 second and 255 minutes.
« Alarm function can be set to day of week, hour, or minute.
DATA > K > CONTROL
CLK > BUS REGISTER U
CE INTERFACE - and < >
CIRCUIT SYSTEM
CONTROLLER
I Pin Function I Terminal connection / External dimensions (Unit:mm)
Signal Input / Function
Name|  Output RTC -4701 JE RTC - 4701 NB
CE Inout The chip enabled input pin.
P (Built -in pull-down resistance) 1. Vobp o D) o] 20. N.C. 1. GND 22. N.C.
CLK Input The shift clock input pin for serial data transfer. 2. FOUT o E § 19. N.C 2. /SOFF & O (@) 21. N.C.
I The data input / output pin for serial data ' 34 E . LT .
DATA |Bi-directional transfer. 3. CE g b3 18. N.C. 3. VTEMP 3 20. :g
4. /AR q P2 17. NC. 4. FOE g 19
FOUT | Output FOE input FOUT output /AIRQ g ™ 5 DATA °l 45 NC.
HIGH | 32.768 kHz output | * C-MOS output 5. /TRQ g O |p 16. N.C. 6. CLK 17. N.C.
g u] - -
FOE Input Low output OFF * Hi-z 6. CLK 54 —> 15 NG 7. I/TIRQ 4.8 \ 16. N.C.
7. DATA L—’l 14. N.C. 8. /ARQ 15. N.C
The voltage output pin for the . 134 . e
VTEMP|  Output temperature sensor (analog ). 8. FOE 15uac 13 N.C. 9. CE 220 14. N.C.
/SOFF Input The input pin for the temperature sensor control. 9. VTEMP 12. N.C. 10. FOUT 13, -
/AIRQ | Output | Output 1 pin (N-ch open drain ) 10. /SOFF 60:02 |7 41 eND 14 v k—soze2 I O
/TIRQ | _Output | Output 2 pin ( N-ch open drain ) - Vbp :
VoD — Connected to a positive power supply. VSOJ - 20 pin SON - 22 pin
GND — Connected to a ground.
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
Il Temperature sensor characteristics * Refer to application manual for details.
 If not specifically indicated, GND =0V, Voo =2.7 V 10 5.5V, Ta = —40 °C to +85 °C OV“'TPE“;;;'E"\??
Item Symbol Condition Min. Typ. Max. Unit A
Temperature VTEMP pin, Ta=+25°C NG
output voltage Vrewe GND based output voltage 1.480 v
Output tolerance TACR | Ta=+25°C +5.0 °C
Temperature o o o
sensitivity VSsE -40°C < Ta < +85°C -7.1 -7.6 -8.1 mV/°C A
Linearity ANL | -40°C < Ta < +85°C +2.0 % A e ——=
Temperature o b .
detection range Tsop |ANL < +2.0% -40 + 85 C & Measured
) VTEMP pin, Ta = +25 °C
Output resistance Ro GND standard and VDD standard 1.0 30 kQ
* Temperature sensitivity VSE= (V (+85°C)-V (-40°C))/125[mV/°C] a
a a : Maximum deviation between the measured value of [ V(+85°C)
. N _ VTEMP and approximate straight line.
* Linearity ANL= b x100[%] b Difference between the measured values at J J } > T
—40 °C and +85 °C. 40 0 +85 oC
AV Temperature cl
* Output resistance (Ro) Ro = A 1. ! [Q]
1




SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC -4574 SA /JE/NB

*Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 3-wire serial interface
eOperating voltage range :16Vto55V

s\Wide Timekeeper voltage range :16Vto55V

eLow backup current :0.5pA /1 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.

o

Rolls

Complianl

Actual size

Product Number (Please contact uh
RTC-4574SA : Q41457451000200
RTC-4574JE : Q41457471000100
RTC-4574NB : Q41457491000100

RTC-4574SA

RA5T4
E 123 4A

RTC-4574JE RTC-4574NB

Ra5T4
E12MA

I Block diagram

Il Overview

32.768 kHz CONTROL LINE

dlh v

CLOCK and
CALENDAR
FOUT <4—— outpur TIMER
—>
FCON > CONTROLLER REGISTER
/TIRQ « INTERRUPTS ALARM
/AIRQ < CONTROLLER |¢—P REGISTER
DATA <« > sus CONTROL
CLK q REGISTER
INTERFACE
CE1 >
CEO CIRCUIT €—»| SHIFT REGISTER

EIEEEE

¢ 32.768 kHz frequency output function

+ FOUT pin output (C-MOS output ), CL=30 pF
« Output frequency selectable from1/30 Hz to 32.768 kHz
(32 Values)

o Timer function

« Timer function can be set up between 1/4096 second and
255 minutes.

« It is recorded automatically to TF-bit at the time of event
occurrence, and it's possible to output with /TIRQ pin  output
(open-drain output).

« Selectable one time mode or repeat mode.

o Alarm function

« Alarm function can be set to any combination of day of week,
hour, or minute.

« It is recorded automatically to AF-bit at the time of event
occurrence, and it's possible to output with /AIRQ pin
output (open-drain output).

* Functions are compatible with RX - 4574 LC.

Bl Terminal connection / External dimensions (Unit:mm)
RTC - 4574 SA RTC - 4574 JE RTC - 4574 NB
e F 1. Vop 20. N.C. 1. GND 22. NC.
1. GND ps I 14. FCON §E o 5 2. FCON & O 21. N.C
= = R 2. Fout  2¢ B 19. N.C. . 40 . NC.
2. FOUT ¥ EETIEY -
] 0= < 3. CEO g 53 18 NC. 3. NC. 3 20. NC.
3. NC. o Fo S| 12, DATA 4. /ARQ B2l 17. NC. 4. CH Q| 19 NC.
= — d b 5. DATA 18. N.C.
4. NC. 7 ™ .+ 11, CK 5 /TRa 4 ol | 16 NC 6. CLK 17, NC
5.0 6. CLK g H 15. N.C. 7' ITRQ <o 16' N.C.
5. N.C. 10. /TIRQ . 5.4 N : R - N
) 7. DATA 14. N.C.
E 8. /AIRQ 1a.., 18 NC.
6. N.C. § 9. /AIRQ 8. CE1 15max.  13. N.C. 9. CEO - 14. N.C.
— 9. FCON & 3 12. N.C. m
7. Vop o 74:02 ) 8. CEO € D 10. FOUT o
10. GND l60x02 | 11. N.C. 11. VoD o 12, -
SOP — 14 pi
pin VSO0J - 20 pin SON - 22 pin

Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions B Current consumption characteristics Ta=-40 °C to +85 °C
ltem Symbol Condition Min. Typ. Max. Unit ltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 5.5 \ VoD
Clock v_oltage VcLk — 1.6 3.0 5.5 \ CED, CE1 = GND =5V 10 | 20
Operating Torr — 40 | +25 | +85 | °C
temperature IBK | FOUT ;output OFF /50 HA
(Hi-z) =3V, 05 | 1.0
B Frequency characteristics ’ '
Current
iti i i o] ti
ltem Symbol Condition Rating Unit onsumption CEO = GND VDD
- o CE1=V =5V 8.0 | 20.0
Frequency Af/f Ta=+25°C N % 10° = VDD
tolerance Vbbb =3.0V 5+23 132 | FOUT - v uA
' DD
Oscillation Ta=+25°C 32.768 kHzoutput ON | _ 3| 50 | 12.0
start-up time tsTa VoD = 1.6V 3 Max. s CL =30 pF

+ Please ask for tighter tolerance.(Equivalent to 1 minute of monthly deviation)




Small size, low profile model package

RX-4574LC

eInterface Type
eOperating voltage range :16Vto55V
sWide Timekeeper voltage range : 1.3V1t0 5.5V

*Built in frequency adjusted 32.768 kHz crystal unit.
: 3-wire serial interface

SERIAL-INTERFACE REAL TIME CLOCK MODULE

Rolls

Complianl

Product Number (Please contact us)
RX-4574LC : Q414574C2000300

o

eLow backup current
#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.

:0.35 A / 3V (Typ.)

Actual size

B Block diagram

Il Overview

32.768 kHz
NTROL LINE .
|:| CONTRO ® 32.768 kHz frequency output function
|-| |_| + « FOUT pin output (C-MOS output), CL=30 pF
0sC DIVIDER CLOCK and @ « Output frequency is selectable from 1/30 Hz to 32.768 kHz
|4 (32 Values)
CALENDAR
o Timer function
FOUT 44— OUTPUT TIMER @ + Timer function which can be set up between
FCON — P < 1/4096 second and 255 minutes.
CONTROLLER REGISTER « It is recorded automatically to TF-bit at the time of event
@ occurrence, and it's possible to output with /TIRQ pin output
/TIRQ «¢ (open-drain output).
- INTERRUPTS ALARM ) « Selectable one time mode or repeat mode.
/AIRQ < CONTROLLER [€—Pp> REGISTER
o Alarm function
DATA « > CONTROL @ « Alarm function can be set to any combination of day of
BUS REGISTER < week, hour, or minute.
CLK | INTERFACE «It is recorded automatically to AF-bit at the time of event
CE1 occurrence, and it's possible to output with /AIRQ pin output
(open-drain output).
CEO CIRCUIT <«—P{ SHIFTREGISTER |
l * Functions are compatible with RTC-4574 SA /| JE / NB.
Bl Pin Function Il Terminal connection/External dimensions  (Unit:mm)
Signal Name| Input / Output Function
The chip enabled input pin 0. (Built-in pull-down resistance) RX-4574LC
CEO Input When both CEO and CE1 pins are at the “H” level , access to this
Real time clock module becomes possible. 1. N.C o O a] 12. VDD
CE1 Inout The chip enabled input pin 1. OIE m]
P When the CE1 pin is at the HIGH level, the FOUT pin is in the output state. 2. N.C g ey 11. CE1
CLK Input The shift clock input pin for serial data transfer. E i 7
DATA Bi-directional | The data input / output pin for serial data transfer. 3. /TIRQ g m] 10. CLK
This pin outputs the reference clock signal at 32.768 kHz ( C-MOS output ). 24
Fout Output High impedance at the time of output off. 4. /ARQ 9. DATA
FCON Input The input pin for the FOUT output control. 5. FCON [ — 8. CEO
/ AIRQ Output The open drain output pin for alarm and time update interrupts. = §
/I TIRQ Output The open drain output pin for timer interrupt. 6. FOUT GND
VoD — Connected to a positive power supply. VSOJ - 12pin
GND — Connected to a ground.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

Jtem Symbol Condition Min. | Typ. | Max Unit B Current consumption characteristics Ta=-40 °C to +85°C
Power voltage VoD — 16 3.0 5.5 V] Item Symbol Condition Min. | Typ. | Max. | Unit
Clock voltage VcLk — 1.3 3.0 5.5 \ VoD
Operating _ . o _ =5V 045 | 0.9

temperature TOPR 40 +25 | +85 c CEO, CE1=GND
o IBK | FOUT ;output OFF /50 HA
B Frequency characteristics (Hi-z) =3V 035 0.7
Item Symbol Condition Rating Unit Current
- o Consumption VDD
Frequency Ta=+25°C 6 CEO0 =GND
tolerance AT Tvop=30v 5+23* x 10 CE1 = VoD =5V 8.0 | 20.0
Ta=+25°C
132k . A
Oscillation tra | VoD =16V 1 Max. s FOUT: Voo H
Start-up time Ta=-40 °C to +85 °C 3 Ma s 32.7_68 kHz output ON | = 5y, 50 | 12.0
VoD = 1.6V X. CL =30 pF
*Equivalent to 1 minute of monthly deviation




For Automotive

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RA -4574SA

*Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type
eOperating voltage range

: 3-wire serial interface
:16Vto55V

sWide Timekeeper voltage range : 1.6 Vto 5.5V

eLow backup current

:0.5uA / 3V (Typ.)
#32.768 kHz frequency output function : C-MOS output With Control Pin

eThe various functions include full calendar, alarm, timer.

eConforms to AEC-Q200

o

RoHS

" Compliant

Product Number (Please contact us)\
RA-4574SA : Q41A47451xxxx00

Actual size

Ad5T4
E 12344

B Block diagram

B overview

32.768 kHz

CONTROL LINE

v

ulls

© 32.768 kHz frequency output function
« FOUT pin output (C-MOS output ), CL=30 pF

L 1—N « Output frequency selectable from 1/30 Hz to 32.768 kHz(32 Values)
CLOCK and IN—
CALENDAR o Timer function
« Timer function can be set between 1/4096 second and 255 minutes.
FOUT 4—— « It is recorded automatically to TF-bit at the time of event
FCON ———— P OUTPUT TIMER @ occurrence, and it's possible to output with /TIRQ pin output
» CONTROLLER REGISTER (open-drain output).
« Selectable one time mode or repeat mode.
/TIRQ <« INTERRUPTS ALARM @ .
< CONTROLLER REGISTER * Alarm function
/AIRQ < g « Alarm function can be set to any combination of day of
week, hour, or minute.
DATA « CONTROL « It is recorded automatically to AF-bit at the time of event
- g BUS @ occurrence, and it's possible to output with /AIRQ pin output
CLK > REGISTER (open-drain output).
INTERFACE
e <=
CEO CIRCUIT <4—»| SHIFT REGISTER
l
Hl Pin Function Il Terminal connection / External dimensions  (Unit:mm)
Signal Namel{Input / Output Function RA - 4574 SA
The chip enabled input pin 0. (Built-in pull-down resistance) - -
CEO Input When both CEO and CE1 pins are at the “H” level , access to this 1. GND SO (o 14. FCON
Real time clock module becomes possible. T = .
CE1 Inout The chip enabled input pin 1. 2. Fout i i ° 13. CE1
P When the CE1 pin is at the HIGH level, the FOUT pin is in the output state. 3 NG | E=3 12 paTa
CLK Input The shift clock input pin for serial data transfer. : o == =1 .
DATA  |Bi-directional| The data input/ output pin for serial data transfer. 4. N.C. :E' ™ + 11. CLK
— - 5.0
This pin outputs the reference clock signal at 32.768 kHz ( C-MOS output ).
Fout Output High impedance at the time of output off. 5. N.C. 10. /TIRQ
FCON Input The input pin for the FOUT output control. 6. N.C. 3 9. /ARRQ
/AIRQ Output The open drain output pin for alarm and time update interrupts. “v
- : — 7. VoD o 74202 ] 8. CEO
/TIRQ Output The open drain output pin for timer interrupt.
Vop — Connected to a positive power supply. SOP — 14 pin
GND — Connected to a ground. Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

* Equivalent to 1 minute of monthly deviation

B Recommended Operating Conditions B Current consumption characteristics Ta=-40°C to +85 °C
Iltem Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VoD — 1.6 3.0 55 \ VDD
gfec;;ggage VCLK — 1.6 3.0 5.5 \ CEO, CE1=GND =5V 1.0 | 2.0
temperature ToPR - 40 | +25 | 485 c lBK | FOUT ;0utput OFF  [y55 pA
- N - (Hi-z) =3V, 05 | 10
requency characteristics Current
Item Symbol Condition Rating Unit Consumption CEO = GND VDD
— CE1 = Vo =5V 8.0 |20.0
Frequency AT/ T Ta=+25°C o3 * %10
tolerance Vop =3.0V 5+23 132k | FOUT; Voo WA
Oscillation tea | Ta=+25°C 3 Ma . 32.768 kHz output ON | - 3y 50 | 12.0
start-up time S VoD=16V X. CL =30 pF

96



Simple Function

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC -4543SA,SB

eBuilt in frequency adjusted 32.768 kHz crystal unit.
eInterface type : 3-wire serial interface
eOperating voltage range : 2.5Vto55V

*Wide Timekeeper voltage range: 1.4Vto55V
#32.768 kHz frequency output function:

o

C-MOS output With Control Pin
eThe various functions include full calendar, timer, and low voltage detection.

Rolls

Complianl

Actual size

Product Number (Please contact us)
RTC-4543SA : Q41454351000200
RTC-4543SB : Q41454361000200

RTC-4543SA RTC-4543SB

R4543 B R4543 B
e E 12334

B Block diagram

Il Overview

32.768 kHz ¢ ¢ « 32.768 kHz frequency output function
I:l *FOUT pin output (C-MOS output ), CL=30 pF
*FOE pin enables output on/off control.
osc DIVIDER |—»f> CLOCK AND CALENDAR *FSEL pin enables output selectable 32.768 kHz or 1 Hz.
e Power supply voltage monitoring function
*Detection that power supply voltage descended to 1.7 V or less.
FOUT «-— *Automatic record to FDT-bit at the time of power supply
OUTPUT decline detection.
FSEL —»
CONTROLLER SHIFT REGISTER [—
FOE ——»
VOLTAGE
DATA +—» /o
CLK > DETECT
WR —— »| CONTROLLER CONTROL
CE — ¥ CIRCUIT
Hl Pin Function Il Terminal connection / External dimensions (Unit:mm)
Signal Name |Input / Output Function RTC - 4543 SA RTC - 4543 SB
The chip enabled input pin. ~ — % 1. N.C. 18. N.C.
CE Input At the HIGH level, access becomes possible. 1 GND N O (= 14. FOUT ¢ N o | 8 ¢
CLK Input The shift clock input pin for serial data transfer. 2. NC. Ii i s 13, N.C. 2. N.C. i 2 E 17. N.C.
WR Input DATA pin input / output switching pin. — /2 3. N.C. = = <| 16. N.C.
AP 3. CE = /S 12. N.C. | ~ <
DATA  |Bi-directional| The data input / output pin for serial data transfer. == = 4. N.C. = = =| 15. N.C.
] — = ==]
32.768 kHz or 1Hz clock output pin 4. FSEL — v 11. DATA 5. FOE == == 14. V)
FOUT Output (C-MOS output). 5.0 = b oo
High impedance at output off. 5. WR 10. CLK 6. WR 54 | 13. N.C.
FOE Input The input pin for the FOUT output control. =l 7. FSEL - 20max 12. CLK
FSEL Input Select the frequency that is output from the 6. FOE & 9. VoD J.% i
FOUT pin. ©y 8. CE 11. DATA
VoD — Connected to a positive power supply. 7. N.C. LA»‘ 8. N.C. 9. GND L&,‘ 10. FOUT
GND — Connected to a ground. SOP - 14 pin SOP - 18 pin
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
Il Specifications (characteristics) * Refer to application Manual for details.
B Recommended Operating Conditions B Current consumption characteristics Ta=-40°C to +85 °C
Iltem Symbol Condition Min. Typ. Max. Unit Iltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VoD — 2.5 5.0 5.5 \Y /DD
Clock voltage VCLK — 1.4 5.0 55 vV =5V 1.5 | 3.0
Operating _ B o CE = GND
temperature ToPR 40 +25 +85 C Current o FOE = GND VoD 10 | 20 .
o Consumption FOUT ;output OFF | =3V ] e
B Frequency characteristics (Hi-z) v
DD
Item Symbol Condition Rating Unit =2V 0.5 | 1.0
Frequency Ta=+25°C « 5
tolerance AT Tvop=50v 5+23 x 10 W Supply Voltage Detection Characteristic Ta=-40°Ct0 +85°C
Oscillation t Ta=+25°C 3 M s Iltem Symbol Condition Min. | Typ. | Max. | Unit
start-up time STA VoD =25V ax. Power supply -
detection voltage Vb1 VDD pin 1.4 1.7 | 2.0 \Y
* Please ask for tighter tolerance.(Equivalent to 1 minute of monthly deviation )
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ﬁuilt-in external event detection.
SERIAL INTERFACE REAL TIME CLOCK MODULE

RX-4575LC

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 3-wire serial interface
*Operating voltage range :1.6V~55V

eWide timekeeper voltage range :1.3V~55V

eLow backup current :0.35pA / 3V (Typ.)
eExternal event detection. : Chattering free input port = 2.
(The various functions include full calendar, alarm, timer.)

o

Actual size

Product Number (Please contact us)
RX-4575LC : Q414575C1000100

I Block diagram

I Overview

32.768 kHz I'”:"'I *

« Event detection.

CLOCK and §:> - Selectable Hi detection or Lo detection.
CALENDAR - Recognition of detection is available both the hardware
FOUT - = interrupt and the monitor via software.
FOE  ____pf OUTRUT TIMER < . Automgtic interrupt release mode is available
CONTROLLER REGISTER [€ . | > ! :
+ The all 'OR'" interrupt output is possible via alarm,
/IRON @1 INTERRUPTS < ALARM = timer and event detection.
/EIRON ————— CONTROLLER REGISTER [ ¢ Performance of event input terminal.
- As for the chattering filter,
ENA ———— inpUT = EVENT DETECT > following are prepared for. (8 ms, 31 ms, 62 ms, 125 ms )
ENB CONTROLLER (P> REGISTER + Built-in resistor connect and release is possible via
oATA  g—pf BUS CONTROL <:> software. Selectable pull-up or pull-down.
CLK INTERFACE REGISTER e Timer function
—Pp CIRCUIT L .
+ Built in 12 bit counter.
N kK= Timing period are 1 min, 15, 64 Hz, 4096 H
cEo | strrrecister [ iming p'erlo are 1 min, 1s, z, z.
< ¢ Alarm function
+ Alarm setting is possible by combination of a day,
hours, and minutes.
I Pin Function I Terminal connection / External dimensions (Unit:mm)
Signal Name|Input / Output Functions
EINA - - RX-4575LC
EINB Input External event input pin.
gE? Input Interface is possible when both CEO and CE1 is high level. 1. EINA 40O P 12. Voo
CLK Input Serial Clock input pin. 2. EINB E ig 1. CE1
DATA Bidirectional | Data input and output pin. 3. /EIRQ g ] 10. CLK
FouT ° 32.768 kHz clock output pin ( C-MOS ) . H H
utput S
Output is Hi-Z when OFF. 4. /IRQ 24 9. DATA
FOE Input 32kHz is output when input is Hi, 32 kHz is OFF when input is Lo.

/ EIRQ Output Interrupt output pin. ( N-ch open drain ) 5. FOE ) 3 8. CEO
/1IRQ Output Interrupt output pin. ( N-ch open drain ) 6. FOUT w & 7. GND
Vbb — Connected to a positive power supply.

GND — Connected to a ground. VSOJ - 12pin

B Specifications (characteristics)

* Refer to application

B Recommended Operating conditions

B Current consumption characteristics

Ta=-40°C ~ +85°C

*Equivalent to 1 minute of monthly deviation

Item Symbol Condition Min. Typ. Max. Unit Iltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD - 1.6 3.0 55 Vv
Clock voltage | VeLK - 13 | 30 | 55 | V CEQ, CE1=GND Voo 045 | 0.9
Operating T 2 s a5 c /1RQ, / EIRQ= OFF =5V
OPR - - + + o
Temperature IBK | FouT: output OFF KA
- Vep 0.35 | 0.7
B Frequency characteristics Current Event detection OFF =3V
| Symbol Conditi Rati Uni Consumpt
tem ymbol ondition ating nit on CEO, CE1=GND VoD 60 | 200
Frequency Af/f Ta=+25°C 54923 * «10° /1RQ, / EIRQ= OFF =5V ) :
tolerance ¥DD 22350\C/ 132« | FOUT; CL =30 pF HA
2z
2.768 kH. tput ON | VDD
Oscillation ¢ VDD =1.6V 1 Max. N 32.768 kHiz output ON | Vo2 50 [12.0
Start-up time ST [ Ta=—40°C -~ +85°C am s
VDD=1.6V ax.
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ﬁOW BACKUP VOLTAGE
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-4571LC/NB/SA

#Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type

eOperating voltage range

+Wide Timekeeper voltage range
eLow backup current

eReal-time clock function

: 3-wire serial interface
:1.6Vtob55V
:1.0Vto55V/Ta=+25°C
:0.32pA (Typ.) / 3V
#32.768 kHz frequency output function : C-MOS output With Control Pin

Clock/calendar function, auto leap year correction function,

alarm interrupt function, etc.

RoHS

" Compliant

Product Number (Please contact uh
RX-4571LC : Q414571C1000100
RX-4571NB : Q41457191000100
RX-4571SA : Q41457151000100

Actual size
RX-4571LC RX-4571NB RX-4571SA
= =

I Block diagram

Il Overview

© 32.768 kHz frequency output function

« FOUT pin output ( C-MOS output ), CL=30 pF

SON - 22 pin
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

30,768 kHz CONTROL LINE
o Timer function
|'”:”‘| ¢ « Timer function which can be set up between
CLOCK and kKl— 1/4096 second and 4095 minutes.
<
CALENDAR e Alarm function
« Alarm function can be set to any combination of day,
/\_’\ : il
FOUT 44— Fout TIMER ] day of week, hour, or minute.
FOE —p CONTROLLER REGISTER . .
¢ Pin Function
/\_’\ 0
/IRQ INTERRUPTS ALARM S ﬁ'gr’:;' Input / Output Function
CONTROLLER |« REGISTER CE Input The chip enabled input pin 0.
P (It has a built -in pull-down resistance )
DIo BUS CONTROL CLK Input The shift clock input pin for serial data transfer.
<::> REGISTER @ DIO Bi-directional | The data input / output pin for serial data transfer.
CLK > INTERFACE and in wi
<> < FOUT Output 32.768 kHz clock output pin with the output control
CE CIRCUIT bl SYSTEM function. ( C-MOS )
CONTROLLER FOE Input FOE pin control the condition of FOUT with
P FSEL1-bit, FSELO-bit, etc.
/1RQ Output Interrupt output  ( N-ch open drain )
VDD — Connected to a positive power supply.
GND — Connected to a ground.
Bl Terminal connection / External dimensions (Unit:mm)
RX -4571LC RX -4571 NB RX -4571 SA
1. FOE 22. N.C. —x
1. GND N T | 14. FOUT
1. FOE 290 i 12. Voo 2. DIO ;&“i O ° 21. N.C. ii =
% 2. N.C. 3| 13. N.C.
2 NC d b 1. NC. 3. (GND) 3 20. N.C. i E -
| -
o m] 4. CLK o 19, N.C. 3. CE == F= 3| 12, NC.
3. DIO E i 10. NC. 5. CE 18. N.C. = =
6. GND 17. NC. 4. CLK = ‘I‘L 11. N.C.
4. CLK 24 9. N.C. 4.8 l—so |
24 7. NC. ‘ 16. NC. 5. DIO 10. /IRQ
8. N.C. 15. N.C. =
5. CE | 8. /IRQ 13+ H
o ooo gD 1 our 10. /IRQ e 7. FOE Ltz ] & woo
11. Vbb 12. - _
VS0J - 12pin SOP - 14 pin

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

B Current consumption characteristics

Ta=-40°Cto +85°C

ltem Symbol Condition Min. Typ. Max. Unit Symbol Condition Min. Typ. Max. Unit
Power voltage VbD - 1.6 3.0 5.5 \ VDD
Ta=+25°C 1.0 3.0 5.5 v CE =GND ~ 0.40 | 1.00
Clockvoltage | VeLK I 40t0+85°C] 1.1 | 30 | 65 | V b |IRQ=OFF =5V "
Operating | Torw - 40 | +25 | +85 | °C FOUT; Voo
£ output OFF (Hi-z) =3V 0.32 0.95
B Frequency characteristics CE=GND Vo
Item Symbol Condition Rating Unit /IRQ = OFF -5V 8.0 14.0
Frequency Ta=+25°C " ™ 132k FOUT; HA
tolerance At/ Vbb=3.0V 5+23 x10 32.768 kHz output VDD
Oscillation t Ta=+25°C Ay s ON =3V 5.0 8.5
start-up time STA | Vpp=1.6V ax. CL =30 pF

* Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)
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Rolis Product Number (Please contact usm
. s RX-8025SA : Q41802551xxxx00
|'2||9h'3tab|||ty Compliant RX-8025NB : Q41802591xxxx00
I°C-Bus INTERFACE REAL TIME CLOCK MODULE
RX-8025SA /NB
eBuilt-in 32.768 kHz crystal unit : Frequency adjusted for high accuracy
+5x10°/Ta=+25°C
eInterface Type : 1°C-Bus Interface (400 kHz)
*QOperating voltage range: 1.70 Vto 5.5V
Wide Timekeeper voltage range :1.15Vto 55V
#Various detection Functions : Ex. Oscillation stop detection function
eLow backup current 1 0.48 pA / 3V (Typ.) Actual size
#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer. RX-8025SA RX-8025NB
\ * The 1°C-Bus is a trademark of NXP Semiconductors % E J
Bl Block diagram [l Overview

Alarm_W Register
FOUuT 32kHz ‘I Comparator_W (Min, Four, Week )
Output Voltage
FOE Control Detect
Alarm_D Register
T »—I Comparator_D i Hour )
L Time Counter
% osc ( Sec,Min Hour, Week,Day,Month, Year )
Address Address
osc Decoder Register
Detect o)
Control
1INTA |
Interrupt Control Shift Register
/INTB !

VDD

o Features built-in 32.768 kHz crystal unit
« Frequency adjusted for high accuracy.
(£5x10° /| Ta=+25°C)
( Equivalent to 13 seconds of monthly deviation )

o The various detection function
« Power supply voltage monitoring function
(with selectable detection threshold )
« Stop detection function
« Power-on reset detection function

e Alarm function and Timer function

SCL « Timer function produces a periodic interruption signal.
As for the Alarm function an optional combination is produced.
(Date of the week , time , minute)

SDA

GND

Bl Pin Function Il Terminal connection / External dimensions (Unit:mm)
Signal - nouty Functi RX — 8025 SA RX - 8025 NB
Name nput / output unction
SCL Input Serial clock input pin ~ —x 1. FOE 22. N.C.
SDA | Bi-directional | Data input and output pin T NC. 2 = O = 14. NC. 2 Vop P @] 21. N.C.
32.768 kHz clock output pin with the output 2. sCL I:D = s 13, spa 3' GND s O 20' NG
o | B Gt 3. FOUT = F=S 12, /INTB 4. TEST g e M-
| input | bit | == == N.C.
L X X OFF (LOW ) = = 5. FOUT 18
0 0 32.768 kHz 4. N.C. —> 11. GND N.C
6. SCL 17 .C.
FOE Input " 0 1 32.768 kHz ‘ 5.0 <o N.C
! ¢ |zl 5. TEST 10. /INTA 7. SDA e B N
=) 8. /INTB 15. N.C.
/INTA Output Interrupt output A pin ( N-ch open drain ) 6. VbD ke 9. NC 18304
: o - NG 9. GND f 14. N.C.
N . «
/INTB Output Interrupt output B pin ( N-ch open qraln ) 7 FOE ' 74:02 ‘*’ 8. N.C. 10. /INTA ’ 5002 ‘ — 13. -
TEST _ * Used by the manufacture for testing. 11. N.C [ 12. -
(Do not connect externally.) SOP - 14 i . .C. )
Vob — Connected to a positive power supply. ~14apin SON - 22 pin
GND — Connected to a ground.
g Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

B Current consumption characteristics Ta=—40°C to +85°C

Iltem Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.7 3.0 55 v fscL = OHz VoD 0.60 | 1.80
Clock voltage VcLk — 1.15 3.0 5.5 \ 18K FOE = GND =5V i i uA
Operating _ B o FOUT ; output VDD
temperature TOPR 40 +25 +85 C . . OFF(LOW) =3V 0.48 | 1.20
uren
; fscL = OHz
M Frequency characteristics Consumption VoD, FOE=55V |VDD
ltem Symbol Condition Range Unit 132k | FOUT ; output ON | =5.5V 3.0 | 65 | YA
F Ta=+25°C AA 55 D (Output=OPEN;
requency a= ° 15+ 6 CL=00oF
tolerance AT lvop=3.0v Ac:0:5 2 | *10 BF )
Oscillation Ta=+25°C .
start-up time tsta | \o-20v 1 Max. s B Power supply detection voltage Ta=-30°C to +70°C
Frequency voltage Ta=+25°C 5 Iltem Symbol Condition Min. | Typ. | Max. | Unit
characteristics fiv VbD=2.0Vto 5.5V £1 Max. x 10 - -
*1) *2) Equivalent to 13 seconds of monthly deviation (excluding offset). High-voltage mode VDETH VoD pin 1.90 | 210 | 2.30 v
Low-voltage mode VDETL VDD pin 1151130 | 145 | V
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- .//
Low current consumption

RTC-8564 JE/NB
RX-8564 LC

eBuilt in frequency adjusted 32.768 kHz crystal unit.
eInterface Type

eOperating voltage range
eTimekeeper voltage range

I’C-Bus INTERFACE REAL TIME CLOCK MODULE

I*C-Bus Interface (400 kHz)
1.8Vto55V
1.0Vto 5.5V /-20°Cto +70 °C

Rolls

Complianl

Product Number (Please contact us)\
RTC-8564JE : Q41856471000100
RTC-8564NB : Q41856491000200
RX-8564LC : Q418564C0xxxx00

sLow backup current 275nA / 3.0 V(Typ.) Actual size
#32.768 kHz frequency output function: C-MOS output With Control Pin
«The various functions include full calendar, alarm, timer, RTC-8564JE RTC-8564NB RX-8564LC
and power supply voltage monitoring function E
=
& The I°C-Bus is a trademark of NXP Semiconductors E
Bl Block diagram B overview
o Interface Type
32.768 kHz +I?C-Bus Interface. ( Hi-speed bus specifications 400 kHz )
CRYSTAL | Control 1 0o * [°C-Bus slave address : read A3h and write A2h
CJ | osC Voltage Detector Control 2
Seconds ¢ Low Timekeeper voltage range
Minutes 1.0V to55V / Ta=-20°Cto +70°C
Hours 1.1V t05.5V / Ta=-40°C to +85°C
CLKOUT<T OUTPUT
DIVIDER Days .
CLKOE —» CONTROL | ¢ 32.768 kHz frequency output function
Weekdays +CLKOUT pin output (C-MOS output ), CL=30 pF
* Month / Century *CLKOE pin enables output on/off control.
Years +Output selectable
/INT CONTROL Vimates Alarm <32.768 kHz, 1024 Hz, 32 Hz, 1 Hz>
2 > Loelc Hour Alarm « The various interrupt function
SCL I"C-BUS Day Alarm «Timer function can be set up between 1/4096 second and
SDA -+ INTERFACE Weekday Alarm 255 minutes.
1 CLKOUT frequency « Alarm function can be set to any combination of day of
ADDRESS E:> week, hour, or minute.
Timer Control
REGISTER
ﬁ Timer oF
Il Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal Name | Input/Output Function RTC - 8564 JE RTC - 8564 NB RX - 8564 LC
N N 1. N.C. ) 20. N.C. 1. [INT 22. N.C. T
scL Input | Serial clock input pin. ) N gg U g ey oo O ©° 5 ne 1 NG 20 : 12. N.C.
SDA  |Bi-directional| Data input and output pin. s oo Bol 18 no 3 (GND) & g 20 NC. 2 NG d bo 11. CLKOE
32.768 kHz clock output pin with the 4. Voo E % 3| 47 NG 4. NC & 19. NC. I o bl .
| ~ . g | [= b
cuour | oupu | ool urcien CHOS) 5 ciaur o f | mome 5 S wowe sone f Bl veo
CLKOUT with FE-bit, etc. 6. SCL L+ 15 NC. 4. NC. [I—r— 9. CLKOUT
GIKOE pin | FE CIKOUT pin 7. SDA 54 14. NC ; SLKOUT - :: z z
input T 8 (GND) tsus 13 NG o C‘EiOE 1o <O 5. /INT § 8 ScL
CLKOE Input HiGH OFF | (Low) 9. GND 12, NC. 4o ne 1 6. GND %, spa
Low or Etg ; 10. /INT 6002 1. NC. 1. NC hoso ’ )
/INT Output | Interrupt output  ( N-ch open drain ) VSOJ - 20 pin SON - 22 pin VSOJ - 12pin
Voo — Connected to a positive power supply. . L . N .
Metal may be exposed on the top or bottom of this product. This will not affect any quality , reliability or electrical spec.
GND — Connected to a ground.
Il Specifications (characteristics) + Refer to application manual for details.
W Recommended Operating Conditions B Current consumption characteristics Ta=-40 °C to +85 °C
Item Symbol Condition Min. | Typ. | Max. | Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VoD — 1.8 | 3.0 | 55 \Y
glock v_oltage Veik — Viow| 30 | 65 | V fscL = 0 Hz VD=D5 v 330 | 800
;:eratlng ToPr _ 40 | +25 | +85 | °C CLKOE =GND
emperature IBK nA
CLKOUT ; DD 275 | 700
W Low voltage detection Gurrent output OFF (LOW)) - =3y
ltem Symbol Condition Typ. | Max. | Unit Consumtion _
Ta=-20°C~+70°C | 0.9 | 1.0 | V fsoL =0 Hz Voo
JE,NB : - CLKOE = VoD -5V 25 | 34
Low voltage Viow Ta=-40°C~+85°C 09 | 11 \
detection LC Ta=-20°C~+70°C 09 | 1.2 v o 3CZL;(608LI<JJ ; tput ON -
. z outpu
Ta=-40°C~+85°C | 09 | 13 | V (OutpUt=OPEN , VDzDg v 15 | 2.2
CL=0pF)
M Frequency characteristics
Iltem Symbol Condition Rating Unit
Frequency Ta=+25°C . 6
+
tolerance AF/E Vop=3.0V 5+23 x 10
* Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)
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For Automotive

P ———
For Automotivo

I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RA -8565SA

#Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type
s\Wide operating voltage range
s\Wide Timekeeper voltage range

: 1°C-Bus Interface (400 kHz)
:1.8Vto55V
:1.7Vto55V
Ta=-40°Cto +125°C
eExtended operating temperature range: —40 °C to +125 °C

Roiig Product Number (Please contact us)

RA-8565SA : Q41A86551xxxx00

Compliant.

#32.768 kHz frequency output function: N-ch Open drain output Actual size
With Control Pin
eThe various functions include full calendar, alarm, timer,etc.
eConforms to AEC-Q200 m
* The I°C-Bus is a trademark of NXP Semiconductors
Bl Block diagram [l oOverview

« Wide operating temperature range for automotive

00 *-40°Cto+125°C

o Clocking-status detection function

* It can judge the validity of data after backup

operation return by a status of VL-bit.

* 32.768 kHz frequency output function

* CLKOUT pin output (N-ch Open Drain output )

* Output frequency can be selected

as 32.768 kHz, 1024 Hz, 32 Hz, or 1 Hz.

o The various interrupt function

« Timer function can be set up between

1/4096 second and 255 minutes.

oF * Alarm function can be set to day of week,

32.768 kHz
CRYSTAL —> Control 1
—
1 | OsC Voltage Detector Control 2
Seconds
Minutes
Hours
CLKOUT OUTPUT DIVIDER >
ays
CLKOE —»E CONTROL -— .
Weekdays
t Month
Years
/INT - CONTROL Minutes Alarm
—,—> LOGIC Hour Alarm
sCL —» i*c-BUS Day Alarm
SDA s INTERFACE —I_> ‘ Weekday Alarm
CLKOUT frequency
ADDRESS
Timer Control
REGISTER
m Timer

day, hour, or minute.

Bl Pin Function

. Terminal connection / External dimensions

(Unit:mm)
RA - 8565 SA
Terminal | Directions Functions 1. NC 5‘:': O = 4. CLKOUT
- T
SCL Input Serial clock input. 2. SCL Ix::: = 8 13, N.C.
SDA Bi-directional | Data input and output. == (=
The CLKOUT pin is a clock output ( open drain output ) pin 3. SDA = F= 2| 12. N.C.
CLKOUT Output with control output. ( Output frequency can be selected E E
as 32.768 kHz, 1024 Hz, 32 Hz, or 1 Hz.) 4. N.C. 11. VDD
The CLKOE pin is an input pin used to control the output ’ 5.0
mode of the CLKOUT output pin. 5. GND 10. CLKOE
During the initial power-on ( when power is applied from0 V), =
CLKOE Input if the CLKOE input pin is at high level (= H ), 6. NC. sl 9 e
the power-on reset function selects 32.768 kHz as the frequency. S
/INT Output Interrupts output by Alarm and Timer events. ( Open drain output ) 7. JINT 7402 ‘* 8. N.C.
Vbp - Connected to a positive power supply.
GND - Connected to a ground. SOP - 14 pin
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

M Current consumption under backup mode.

Item Symbol Conditions Min. Typ. Max. unit Item | Symbol Conditions Min. | Typ. | Max.| unit
O\fjgggg Voo - 18 | 30 | 55 | v
Timekeeper fscL=0Hz +125°C 1.10 | 1.80
voltage Vetk - 17 ] 30 | 55 v CLKOE = LOW )
Operating N H
temperature TOPR ~ 40 *25 | 125 C Vob =5V
-40°Cto +85°C 0.60 | 1.2
M Frequency characteristics
— - - Standby 18K
Item Symbol Conditions Rating unit current.
Frequency Ta=+25°C “ 6 fscL=0Hz +125°C 1.00| 1.6
stability AT Tvon=30v 5423 x10 CLKOE = LOW
Ta=+25°C LA
Oscilation tsra YO0 =18V 15 Max. N VoD =3V
start up time Ta=-40°Cto+125°C 3 Max s -40°Cto +85°C 0.55| 1.0
VoD =3.0V i
1) Equivalent to 1 of hly deviati




ﬁow current consumption
I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8571SA/NB/LC

#Built-in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : I’C-Bus Interface (400 kHz)
eOperating voltage range :1.6Vto55V

s\Wide Timekeeper voltage range : 1.3Vt0 55V

eLow backup current :220nA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eUser RAM : 128 bit

eThe various functions include full calendar, alarm, timer,etc.

(Long-running timer : 65535 hours)
\* The I*C-Bus is a trademark of NXP Semiconductors

RoHS

" Compliant

Product Number (Please contact ush
RX-8571SA : X1B000071xxxx00
RX-8571NB : X1B000061xxxx00
RX-8571LC : X1B000051xxxx00

S
3

Wk

Actual size
RX-8571SA RX-8571NB RX-8571LC
b &= -

Bl Block diagram

Il Overview

(32.768 kHz)

® 32.768 kHz frequency output function

| .
XD XG ¢ n * FOE pin enable output on/off control.
» Output frequency can be selected
ose oLock < as 32.768 kHz, 1024 Hz, 1 Hz.
FOE CALENDAR l—| o
FOUT o Timer Function
TERRUPTS - | o * Timer function can be set up between
/RQ ———] 'CONTROLLER P 1/4096 second and 65535 hours.
o ¢ Timing period are 1 h, 1 min, 64 Hz, 4096 Hz.
* It is recorded automatically to TF-bit at the time of
CONTROL event occurs, and possible to output with /IRQ pin
/BM —_— REGISTER <:> Output.
DAS ———————> wERRAcE [ and e Alarm function
SOA <— | CRCuT e oer [T « Alarm function can be set to day of week,
soL day, hour, or minute.
* It is recorded automatically to AF-bit at the time of
r event occurs, and possible to output with /IRQ pin
US;R REGISTER _ OUtpUt.
128 bit (16 word x 8 bit) [ { H
o Built-in RAM
* 128 bit (16 word x 8 bit)
Il Terminal connection / External dimensions (Unit:mm)
RX - 8571 SA RX - 8571 NB RX-8571LC
1. GND N £ 14. FOUT 1. FOE 22. NC.
iI = 2. BM S O ) 21. N.C. 1. FOE o1 O i 12. vop
o - *
2. NC. = e 13. N.C. 3. (GND) 3| 20. NC. 2 BM d bl 1. NC.
3. DAS . Fo3| 120 NG 4. SDA o 19. NC. = b
= e 5. SCL 18. N.C. 3. SDA E i 10. N.C.
4. SCL — 1. NC. 6. DAS 17. N.C.
5.0
5. SDA e 10. /IRQ 7. GND e 16. N.C. 4 s 24— s Ne
=3 8. N.C. 15. N.C.
3 3. 5. DAS " 8. /IRQ
6. /BM & e ne 9. FOUT 1301 NG [_;J F
74202 - 10. /IRQ 13. - 6. GND bi = 7. FOUT
7. FOE e 74202 ] 8. Vop l_50-02
11. Vop 12. -
SOP-14pin SON - 22 pin VS0J - 12pin

Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

B Current consum

ption characteristics

* Please ask for tighter tolerance. ( Equivalent to 1 minute of monthly deviation )

Iltem Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 5.5 \
Clock voltage VoK = 13 | 30 | 55 Vv FOE=/BM="L" et 220 | 400
Operating o FOUT=OFF Y]
temperature ToPR — -40 +25 +85 Cc /IRQ = OFF nA
VoD =3.0V SA/NB
B Frequency characteristics c Ta=+25°C type 200 | 400
urrent
Item Symbol Condition Rating Unit Consumption oo
= - FOE=/BM="L"
requency a= ° -6 FOUT= OFF
tolerance AT Tvop=30v 5x23" | x10 /IRQ = OFF 550 | nA
. _ 5 VoD =3.0V
Oscillat Ta=+25°C
*Start up time 5TA | \op=16V 1 Max. s Ta= -40 °C to +85 °C
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[’C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8581 SA/JE/NB

«Built-in frequency adjusted 32.768 kHz crystal unit.
eInterface Type

eOperating voltage range

+Wide Timekeeper voltage range
eLow backup current

:1.8Vtob55V
:16Vto55V
:0.45pA / 3V (Typ.)

: I’C-Bus Interface (400 kHz)

©32.768 kHz frequency output function : C-MOS output With Control Pin

eThe various functions include full calendar, alarm, timer.

o

* The I°C-Bus is a trademark of NXP Semiconductors

RoHS

Compliant

Actual size

Product Number (Please contact usm

RX-8581SA : Q41858151xxxx00
RX-8581JE : Q41858171xxxx00
RX-8581NB : Q41858191000200

RX-8581SA

R8581
E 1234A

RX-8581JE

RX-8581NB

Bl Block diagram

[l Overview

o Interface Type

32.768 kHz % + 1°C-Bus interface. ( Hi-speed bus specifications 400 kHz )
0 ! * IC-Bus slave address : read A3h and write A2h
p| CLOCK <[l:l>
osc DIVIDER N eNDAR | « 32.768 kHz frequency output function
+ FOUT pin output (C-MOS output ), CL=30 pF
« 32.768 kHz clock frequency output. (Duty 50 +5 %)
FOUT 4—— Ffour TIMER = . .
FOE > CONTROLLER REGISTER [« o Timer function
« Timer interrupt function can be set up between
1/4096 second and 4095 minutes.
INTERRUPTS ALARM <;:i> « Itis recorded automatic to TF-bit at the time of event
/INT —— CONTROLLER | REGISTER |« occurrence,and possible to output with /TIRQ pin output
- — .
(N-ch open-drain output).
o Interrupt function
CONTROL « Alarm interrupt function, Time update interrupt function.
scL PC-BUS <= REGISTER (K> P P P
—_—
INTERFACE and
SDA 4+——»
CIRCUT | o > SYSTEM - >
CONTROLLER
Il Terminal connection / External dimensions (Unit:mm)
RX - 8581 SA RX -8581 JE RX - 8581 NB
1. N.C RI?I?( 14. FOUT 1. N.C. ad D) b 20. N.C. 1. /INT o 22. N.C.
s o 2. NC. 28 B 19. N.C. 2. GND 3 O 21. NC.
2 scL e g 13 NC i b E
= o . L. *
: . I 3. FOE E b2l 18 N.C. 3. (Vvop) § 20. NC.
3. SDA = ¢ 120 Ne 4. Voo E B2 17, NC. 4. NC. g 19 NC.
o = 5. FOUT d b 16, NC. 5. SDA 18. N.C.
4. NC. — =+ 11. VoD g O |p 6. SCL 17. N.C
5.0 6. SCL g H 15. N.C. : 45 ) e
5. GND 10, FOE 7 soA 54 5 No. 7. FOuT [P BN 16. N.C.
S 8. Voo 15. N.C.
6. N.C § 9. N.C. 8. (Vop) 15max.  13. N.C. 9 FOE 1-3t0£ 14, NC.
s 2 9. GND 12. N.C.
7. /INT 7402 8. NC. " v 10. N.C. T
10. /INT l— 60:02 | 1. N.C. 1. NC. k—sooz | o0
SOP - 14 pin
P VS0J - 20 pin SON - 22 pin

Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

B Current consum

ption characteristics

Ta=-40°Cto +85°C

* Please ask for tighter tolerance. ( Equivalent to 1 minute of monthly deviation )

ltem Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.8 3.0 55 \
Clock voltage VoLK — 16 | 30 | 65 | V fscL =0 Hz Vv 0.65| 12
Operating o = =
 emporsiure TopR — 40 | +25 | +85 C FOE = GND uA
FOUT; VDD
B Frequency characteristics . output OFF (LOW') =3V 045 08
urrent
ltem Symbol Condition Rating Unit Consumption
fscL=0Hz VDD 80 | 200
Frequency Af/ Ta=+25°C 5423* % 10° FOE = VoD =5V ) ’
tolerance Vob =3.0V - FOUT: pA
Ta =-40 °C to +85 °C . 32.768 kHz output ON | VDD 50 | 12.0
FOUT output Duty tw/t VoD =24V 1655V 50+5 % CL =30 pF =3V
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For Automotive

RA -8581SA

«Built-in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : I’C-Bus Interface (400 kHz)
*Operating voltage range :1.8Vto55V

o\Wide Timekeeper voltage range : 1.6 Vto 5.5V

eLow backup current :0.45pA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control
eThe various functions include full calendar, alarm, timer.
eConforms to AEC-Q200

k‘ The I°C-Bus is a trademark of NXP Semiconductors

P
For Automotive

’C-Bus INTERFACE REAL TIME CLOCK MODULE

RoHS

Compliant

Pin [ Actual size

ABSB1A
E 1234A

Product Number (Please contact usﬁ
RA-8581SA : Q41A88151xxxx00

Bl Block diagram [l Overview
32.768 kHz *
0 _ o Interface Type
ol cLoCK :\[ D « 1°C-Bus interface. ( Hi-speed bus specifica_tions 400 kHz )
DIVIDER and P + |°C-Bus slave address : read A3h and write A2h
0sc CALENDAR [
© 32.768 kHz frequency output function
FOUT €4— fout TIMER <l[:> « FOUT pin output (C-MOS output ), CL=30 pF
« 32.768 kHz clock frequency output. (Duty 50 +5%)
FOE — CONTROLLER REGISTER [«
o Timer function
INTERRUPTS ALARM (< j = « Timer interrupt function can be set up between
/INT —— CONTROLLER | REGISTER |« 1/4096 second and 4095 minutes.
« Itis recorded automatic to TF-bit at the time of event
occurrence,and possible to output with /TIRQ pin output
(N-ch open-drain output).
CONTROL
scL — | PCBUS = REGISTER  [< o Interrupt function
INTERFACE and « Alarm interrupt function, Time update interrupt function.
SDA 4+——»
CIRCUIT | o > SYSTEM < >
CONTROLLER
Bl Pin Function Il Terminal connection / External dimensions  (Unit:mm)
Signal Name Input / Output Function RA - 8581 SA
SCL Input Serial clock input pin 1. N.C e O k= | 14. FOUT
SDA Bi-directional Data input and output pin 2 sCL I:: Fo ol 13, NG
FOUT pin outputs the reference clock signal at 32.768 kHz. 3. SDA E i S 12. N.C
FOUT Output FOE pin inputs the FOUT output control. . == o . o
FOE pin FOUT pin 4. NC = ™ v 11. Vop
input output : o 5.0 :
HIGH Output (C-M0OS) 5. GND | 10. FOE
FOE Input S
npu Low OFF (LOW ) 6. N.C. 3 9. NC.
«
7.4:02 -
/INT Output Interrupt output  ( N-ch open drain ) 7. /INT ’ ‘ 8. NC.
VbD — Connected to a positive power supply. SOP - 14 pin
GND — Connected to a ground. Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
Il Specifications (characteristics) * Refer to application manual for details.
B Recommended Operating Conditions B Current consumption characteristics Ta=-40°C to +85°C
ltem Symbol Condition Min. Typ. Max. Unit ltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VbD — 1.8 3.0 5.5 \ VDD
Clock voltage VCLK — 3.0 55 vV fscL=0Hz =5V 0.65| 1.2
oﬁgmgf’amre TopR — 40 | +25 | +85 | °C x| OE=GND VA
FOUT ;Output OFF | VbD
- . (LOW ) =3V 045 | 0.8
Frequency characteristics Current
itil i i Consumption
Item Symbol Condition Rating Unit P fscL = 0 Hz VDD
- =5V 8.0 | 20.0
Frequency A/ Ta=+25°C 5103 <10 FOE = VbD
tolerance Vob=3.0V - 132k . A
52 765 KHz Output ON | "2 "
Ta=-40°C to +85°C : z Outpu =3V, 5.0 | 12.0
+ [y =
FOUT output Duty| tw/t VoD =24 V1055V 50+5 % CL =30 pF
* Equivalent to 1 minute of monthly deviation
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Built-in EEPROM and Unique ID-ROM
I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8731LC

#Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : I’C-Bus interface (400 kHz)
eOperating voltage range :1.7Vto55V

s\Wide Timekeeper voltage range : 1.3Vt0 5.5V

eLow backup current :0.35uA / 3V (Typ.)

RoHS

Complian!

Product Number (Please contact us)
RX-8731LC : Q418731C1000100

32.768 kHz frequency output function : C-MOS output With Control Pin | Actual size
eThe various functions include full calendar, alarm, timer.
v The I°C-Bus is a trademark of NXP Semiconductors =
Il Block diagram Il Overview

32.768 kHz

!

DIVIDER cLOCK k=
and
CALENDAR
FOE FOUT [
FOUT CONTROLLER
INTERRUPTS 7|  TMERREGISTER
1IRQ B —
CONTROLLER
ALARM REGISTER
4 —
P00 - P03 ———F—P>| /0 Port
CONTROL
REGISTER K="
—>|
AO 1°C-Bus <= and
SDA < »| INTERFACE SYSTEM le—|
CIRCUIT » N CONTROLLER
SCL —_—b
EEPROM <=1
10 Byte ( 80 bit )
ID-ROM <=
6 Byte (48 bit )

o Built in EEPROM and ID-ROM
« Built in 10 Byte ( 80 bit) EEPROM
«Builtin 6 Byte (48 bit ) ID-ROM

¢ Programmable /O ports
« 4 Programmable I/O ports

o Interface Type
- ’C-Bus high-speed bus specifications. (400 kHz)

® 32.768 kHz frequency output function
« FOUT pin output (C-MOS output), CL=30 pF
« FOE pin enables output on/off control.
« Output frequency is selectable.

< 32.768 kHz, 1024 Hz, 1 Hz >

e The various interrupt function
« Alarm interrupt function
« Timer interrupt function
« Update interrupt function

Bl Pin Function I Terminal connection/External dimensions  (Unit:mm)
Signal Name| Input / Output Function
SCL Input Serial Clock input pin. RX-87311LC
T
SDA Bi-directional | Data input and output pin. 1. FOE o O a] 12. VbD
A0 Input Device address A0 input pin. 2. P00 = Po 11. PO1
g nlg
FOUT Output ;Sslii-{rﬂg_m is 32.768 kHz clock output pin ( C-MOS ) that output control is 3. SDA E 3 10. P02
FOE pin control the frequency output from FOUT pin with FSEL1-bit and
FOE Input FSELO-bit. 4. SCL 24 ] 9. P03
/IRQ Output Interrupt output pin. ( N-ch open drain ) 5. AO [ — 8. /IRQ
P00 _
Eg; Bi-directional | Programmable I/O ports. 6. GND 7. FOUT
Po3 _ VSOJ - 12pin
Vbbb — Connected to a positive power supply.
GND — Connected to a ground.

B Specifications (characteristics)

* Refer to application manual for details.

B Recommended Operating Conditions

- . . 0. .
ltem Symbol Condition Min. Typ. | Max Unit Current consumption characteristics Ta=-40°Cto +70 °C
Power voltage VoD — 3.0 55 vV ltem Symbol Condition Min. | Typ. | Max. | Unit
Clock voltage VeLK — 3.0 5.5 \4 VDD
Operating _ i o fscL=0Hz =5V 0.45| 0.9
temperature ToPR 40 25 +85 ¢ /IRQ = OFF
IBK VoD A
isti FOUT : output OFF
B Frequency characteristics (Hi-2) =3V 035 0.7
Item Symbol Condition Rating Unit Current
— o Consumption VDD
Frequency Ta=+25°C B fscL=0Hz
tolerance AT oo =30V 5x23* x 10 /IRQ = OFF =5V 8.0 | 160
Ta=+25°C
132k . A
Oscillation tsra | VoD =16V 1 Max. s FOUT: VoD H
Start-up time Ta =-40 °C to +85 °C 3 Ma s 22.768 kHz output | =3y 50 | 10.0
VoD = 1.6V * CL =30pF
*Equivalent to 1 minute of monthly deviation
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/ Rollg . Product Number (Please contact US)\

RX-8801SA : X1B000011 00
Built-in 32.768 kHz-DTCXO, High Stability onsliant S S P e

I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8801SA JE

#Built in frequency adjusted 32.768 kHz crystal unit and DTCXO.
eInterface Type : I°C-Bus Interface (400 kHz)
esInterface voltage range :16Vto55V
eTemp.compensated voltage range: 2.2V 1t0 5.5V

e\Wide Timekeeper voltage range :1.6Vto 5.5V .
#32.768 kHz frequency output function : C-MOS output With Control Pin | /Actual size
eThe various functions include full calendar, alarm, timer.

REBO1
\* The 1°C-Bus is a trademark of NXP Semiconductors

NEW

B Block diagram Il Overview
 High Stability
0 32768 kHz *UA -
+1.9x10° / 0°Cto+40°C
( Equivalent to 5 seconds of month deviation )
Stz +34x10° / -40°Cto+85°C
( Equivalent to 9 seconds of month deviation )
*UB
vV +38x10° / 0°Cto+50°C
- ( Equivalent to 10 seconds of month deviation )
DIVIDER p CHOcK > +50x10° / -40°Cto +85°C
CALENDAR |« ( Equivalent to 13 seconds of month deviation )
FOUT ¢—— ] ;
FouT TIMER > * 32.768 kHz frequency output function
FOE — p| CONTROLLER REGISTER | o FOUT pin output (C-MOS output), CL=30 pF
« Output selectable
INTERRUPT ALARM <= < 32.768 kHz, 1024 Hz, 1 Hz >
/INT <& CONTROLLER |« REGISTER |- —|
o The various interrupt
CONTROL * Timer Function can be set up between
=" REGISTER <=1 1/ 4096 second and 255 minutes.
—_— P .
scL INTERFACE and * Alarm Function can be set to day of week,
SDA H—P ClReurT SYSTEM - day, hour, or minute.
<4—» conTROLLER [ ™
U *It is possible to use it by the terminal connection as
32.768 kHz-DTCXO.
Bl Pin Function Il Terminal connection / External dimensions (Unit:mm)
s RX-8801JE
f;gnal 1/0 Function RX - 8801 SA
BT L rieE s . 1. /INT 9 20. N.C.
TI(CE) input * Use by the manufacture for testing. - TI(CE) R © - - NG 2. GND g 19. N.C.
! (Do not connect externally.) 2 scL L E s 13 spA 3. T2veR) 18, NC.
SCL input | Serial clock input pin == Fo
FouT Outout The pin outputs the reference clock signal. 3. FOuT = F= el 120 T2(vep) 4. SDA 17. N.C.
P ( CMOS output ) = = 5. NC. 16. N.C.
. * Use by the manufacture for testing. 4. N.C. 11. GND 6. TI(CE 15 N.C.
TEST input (Do not connect externally.) l—so | (CE)
VDD - Connected to a positive power supply 5. TEST - 10. /INT 7. SCL 14. N.C.
FOE input | The input pin for the FOUT output control. 6. VDD < 9. N.C 8. FOUT 13. N.C.
/INT Output | Interrupt output ( N-ch open drain ) B 9. NC. 12. N.C.
GND - Connected to a ground 7. FOE [ 74202 |7 8 NC. 60202
T2(VPP) R * Use by the manufacture for testing. 10. FOE l— 6002 | 1. Voo
< 5 (Do not connect externally.) SOP - 14 pin VSOJ - 20 pin
DA ! Data input and output pin Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
Il Specifications (characteristics) + Refer to application manual for details.
M Electrical Characteristics -
W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Item Symbol Condition Min. Typ. Max. Unit
Interf: It: Vi 1. . X \ L
.P;n at(:;;/no ;ngseated oo Interface voltage 6 3.0 5.5 Frequency tem perature characteristics
Voltpa-ge P VTEM Temp. compensated voltage 22 3.0 55 \Y 10
Clock voltage Veik - 1.6 3.0 5.5 \ 5 ! ! !
Operating temperature Torr - -40 +25 +85 °C —~ 32.768 kHz DTCXO
UA Ta= 0°Cto+40°C +1.9 *1 % 0 ::“
Ta = -40 °C to +85 °C +3.4 2 g 5
Stability Aflf %1070 £ f / \ \
B Ta= 0°C to +50 °C +38*3 g w0 l
)
Ta=-40 °C to +85 °C 150 %4 > 15 \
Current consumption (1) Backup Mode 5] I / \Tunlng fork Xtal
urrent consump It up Voo =5V | - 1.2 34 2 2
FOE = GND, 4 / \
Current tion (2 | /INT = Voo Voo =3V 0.8 2.8 WA T
urrent consumption (2) Bk2 FOUT output : OFF DD = - . X /
1 )Equ\va\en! to 5 seconds of month deviation. *Z)Equivalem to 9 seconds of month deviation. 730_45 35 25 -15 -5 5 15 25 35 45 55 65 75 85
*3) Equivalent to 10 seconds of month deviation. 4) Equivalent to 13 seconds of month deviation. Temperature (°C)
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eBuilt-in semiconductor

eHigh speed parallel int

temperature sensor

(Voltage output: -7.8 mV / °C, RTC-7301SF)
eOperating voltage range:2.4 Vto 5.5V,
time keeping voltage range: 1.6 Vto 5.5V
eLow current consumption (0.6 A/ 3V Typ.)

erface compatible with SRAM

4-bit REAL TIME CLOCK MODULE

RTC-7301SF,DG

eBuilt-in crystal unit 32.768 kHz with frequency adjusted

eFrequency selectable clock output (32.768 kHz to 1/30 Hz)

eBuilt-in 30 second adjustment function, digital pace adjustment function
(Max. adjustment: +192 x 10°)

eBuilt-in alarm and timer interrupt functions.

Rolls

Complianl

RQaV SZESF

Product Number (Please contact USN

RTC-7301SF : Q42730181000200
RTC-7301DG : Q42730111000200

RTC-7301DG

R 1
E 123 4A

B Block diagram

*1
frene
Sensor

32.768 kHz

Control Line

DIVIDER

CLOCK
and

Digital Trimming
REGISTE

CALENDAR

R

04

“ \ 4
FouT , o > TIMER
FCON FOUT REGISTER
7301DG CONTROLLER W
-
ra - [ wrenavers clLm
- B ‘ CONTROLLER H
AD-A3C CONTROL
DO - D3 sUs REGISTER ¢>_
IWR > and
/RD o | INTERFACE | o oty | >
<
/cso p| CIRCUIT CONTROLLER
cs1 >

This is a block diagram for RTC-7301SF.

*1) The VTEMP output is not connected to an external pin.
*2) The FCON input pin is not connected to an external pin,
but is fixed at "H" internally.

Be aware that RTC-7301DG differs according to the following 2 points.

Il External dimensions/Terminal connection

(Unit:mm)

®RTC-7301SF (SSOP 24-pin)

@RTC-7301DG (DIP 18-pin)

Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec

No. [ Pin No. | Pin No. [Pin No. [Pin _
102403 /(I:esrginal vlerminal 23.1 Max. /éesrommal s Vt;;mmm
DD
HRARRARRARAR e  —
s v wrcror . -
R7301 2 (VD) (VD) ) < A1 Do
B O E 123 4A A
54 |7 /IRQ 9 [ (Voo) 2 1
O E1234A = Ao 8 [ CS1 i P LA Oz
8 A1 7 Do
HHHHHHHHEHEH 9 Ths D1 9 _|GND WR
I 2 10 _[As D>
11| /RD bs
12| GND WR 762
0.8 0.36 0.25
0°-15

B Specifications

(characteristics)

*Refer to application manual for details.

(*1) Please ask tighter tolerance

(CL=50 pF, R.=500 kQ, Max. +1 °C

B Absolute Max. rating GND=0V HDC characteristics (GND=0 V,VDD=1.6 V to 5.5 V,Ta=-40 °C to +85 °C)
Item Symbol Condition Min. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Supply voltage | Voo Voo to GND -0.3 +7.0 c t ti /CS0,/RD,/WR=VbD
Input terminal, Lrrent consumplion | o5, | Ag-Ag,CS1=GND |  Voo=5V — | 10 | 20
Input voltage Vin ; Vop+0.3 (When non-accessed) o
Do to D3 pins \Y _ Do-D3,/IRQ=Hi-z pHA
i GND-0.3 Four =Output OFF ™
Output voltage(1)| Vourt /IRQ pin +8.0 Vrewp=Output OFF | Iope | (. U7=Hi-Z(OFF) Voo=3 V — | 06 | 10
Output voltage(2)| Vourz2 | Four,Do-Ds3,V1emp pin Voo+0.3 P Vrewp=Hi-z(OFF) ) i
Storage Tsto Stored as bare product 55 125 oc Note)There is no Vemp pin on the RTC-7301DG so standards for
temperature after unpacking the VTemp pin within the conditions described above do not apply.
HOperating range GND=0V HETemperature sensor characteristics GND=0 V,Ta=-40 °C to +85 °C
ltem Symbol Condition Min. Max. Unit ltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage Voo — 2.4 Temperature Ta=+25 °C,GND based output voltage
Clock voltage | Voix - 16 58 v output voltage | V™V Vrewp pins,Vop=2.7 V 10 5.5 V 1470 v
Operating Torr No condensation -40 +85 °C Output precision | Tacr Ta=+25 °C,Vbp=2.7 V 10 5.5 V 150 | °C
temperature
.. Temperature o o _ o
.Frequency characteristics sensitivity Vse -40 °C<Ta<+85 °C,Vop=2.7Vto 5.5V | -7.3 -78 | -8.3 |mV/°C
Item Symbol Condition Range Unit Linearity ANL -40 °C<Ta<+85 °C,Vop=2.7 Vto 5.5V +2.0 %
Frequency oo _ . 1) -6 Temperature B _ N
precision AfIf Ta=+25 °C,Vop=3.0 V B:5+23 x10 detection range Tsop ANL< 2.0 %,Vop=2.7 Vt0 5.5 V 40 +85 C
Oscillation _ o _ ko . .
Start up time tsa Ta=+25 °C,Vop=2.4 V 3.0 Max. s Output resistance Ro  |Te=25 °C,Viewp pins,Vop=2.7 Vt0 5.5V 10 | 30 K
5 GND standard and Voo standard
requency .10 © o
temperature Top Te=-10°C to +70 °C +10/-120 x10°®
characteristics Vop=3.0 V ,+25 °C o CL Vop=2.7Vt0 5.5V 100 pF
Frequency Ta=+25 °C -6 Load condition -
voltage characteristics v Vop=1.6Vto 5.5V +2.0 Max. 1oV R Vop=27V10 55V 500 ko
. Ta=+25 °C, s _
Aging fa Vop=3.0 V First year 5.0 Max. x107Iyear Response time trsp Voo=3.3 V 200 us

Note)There is no temperature sensor function on the RTC-7301DG.



4-bit REAL TIME CLOCK MODULE

RTC -72421
RTC-72423

(Gregorian calendar).

o

#Built-in crystal unit allows adjustment-free efficient operation.
#24 h /12 h changeable and leap year automatically adjustable

Rolls

Complianl

Actual size

Product Number (Please contact usm
RTC-72421 : Q42724211xxxx00
RTC-72423 : Q42724231xxxx00

RTC-72421

RTC72421 A
EPSON 1234A

RTC-72423

RTC72423 A

EPSON 1234A

B Block diagram

RTC-72421/72423

Counter

P ma—— ¥ ¥
- RESET STOP
[ am— Bit Uit 24/12
DO+ 30 Sechl}DJ llll
i

s$10 H M1 ‘MHOH H1

¥ L] L) ¥ ¥

M D1 ‘Dto HMCM‘MOWH Y1 ‘ Yw‘
L3 L ¥ L3 ¥

L)

Output
Selector

4 H

64 Hz

Second carry

cE CF |1 Minute carry
1 Hour carry

——— STD.P

Il Terminal connection/External dimensions (Unit:mm)
@ RTC-72421 (DIP 18-pin) @ RTC-72423 (SOP 24-pin)
No. | Pin No. | Pin No. | Pin No. | Pin
23.1 Max. terminal terminal 16.3 Max. ] terminal terminal
#18 #10 i:TSDP :/\;]D ) #24 #13) STD.P VoD
e o o0 s v
RTC72421 A . AL (voo) AARARGARARR e on)
0 1 %
O EPSON 1234A © At 4 6 D RTC72423 o | The te
=R—m— = A2 D1 EPSON 1234A ~ (N N.C. Do
# # A3 D2 O - Al .C.
8 /RD D:
9 [ GND /véR EEEEEEEELR :f’ D;C’
# #2 10| As D2
11_|/RD D3
12| GND IWR

2.8 Max.

0.1 Min.

0.35

1.27

Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec,

0.2
’X:% oo,ﬁ

1.0

B Specifications (characteristics)
Absolute Max. rating

*Refer to application manual for details.

DC characteristics

Item Symbol | Condition Min. Max. Unit Item Symbol Condition Min. Typ. | Max. | Unit | Applicable terminal
Supply voltage | Voo Ta=+25°C -0.3 +7.0 Iop1 CS1=0V |Vop=5V 1 10 —
\ C t ti Exclude input/ —
Inputvoltage | Vio | Te=+25°C | GND-0.3 | Voo+0.3 urrent consumption -, Oﬁfpﬂt | Vop=2 v 09 | 5 | M —
Storage Tsro RTC-72421 -55 +85 oc HIGH input voltage (1) ViH1 _ 2.2 — v All inputs other than
temperature * RTC-72423 -55 +125 LOW input voltage (1) ViLt — 0.8 CS1
*Stored as bare product after unpacking LOW output voltage (1) | Vout lo.=2.5 mA — 0.4
Operating range HIGH output voltage |  Vor lon=-400 pA 24 | T | — | v Deto Ds
Item Symbol Condition Min. Max. Unit LOW output voltage (2) | Vor2 lo,=2.5 mA 0.4 STD.P
Power voltage Vop — 4.5 5.5 OFF leak current loFFLK V1=Voo/0 V 10/-10| pA )
\ — Input other than
Clock voltage | Veux — 2.0 55 Input capacity c Input frequency 10 oF Do to D3
Operating Torr RTC-72421 -10 +70 «c 20 - Do to D3, STD.P
temperature RTC-72423 -40 +85 HIGH input volt: 2 V 4/5 Vi
P inputvoltage (2) | Ve | s 51055y o0 v cst
Stored as bare produc after unpacking LOW input voltage (2) ViL2 — 1/5 Vob!
L — Input other than
Frequency characteristics Input leak current (1) | Ikt V1=Voo/0 V _ 11| pA Do to Ds
Item Symbol Condition Range Unit Input leak current (2) ILk2 10/-10 Do to D3
72421A +10
Frequency AU Ta=+25 °C 72421B +50
precision Vop=5.0 V 72423A +20 5
72423 +50 x10
Frequency 10 ° o o +10/-120
temperature TOP 10°C o +70 °C (+25 °C)
characteristics -40 °C to +85 °C(+25 °C) +10/-220
Froquency Yonage | fiV | Ta=+25°CVoo=2.0 V10 5.5V [+5.0 Max.| x10°V
Aging fa Ta=+25 °C,Vop=5.0 V,First year |+5.0 Max. x10'6/year
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Monolithic Crystal Filter (MCF)
SAW Filter

eFeatures
» Wide selection of types according to application.
» Custom designs available upon request.
Please inquire it.

mMonolithic Crystal Filter (MCF)

»HF series
P Frequency Pole Passband . .
Applications MHz (Filter order) KAz dB Model External dimension (mm) Page
130.05 2 +15 3 HF-232A
3 25%x2.0x09t 111
130.05 3 +15 3 HF-233A
Radio Equipment / IF | 155 gg 2 16 3 | HF-362A _
(For miniature size B 3.0x3.0%0.9t 112
Equipments) 243 3 +10 3 HF-363A
61.44 2 +6 3 HF-372A I
3.8x3.8x1.0t 113
73.35 3 16 3 HF-373A
- -
Radio Equipment / IF | 73.35 4 75 3 | HF-734A [ 7.0x50x1.1t 114
*Models for other frequencies are available upon request.
»MF series
Applications AT i fra==band Model External dimension (mm) Page
MHz (Filter order) kHz dB
Radio Equipment / IF | 45 2 +7.5 3 | MF-372A _
(For miniature size ] 3.8x3.8x1.0t 115
Equipments) 130.05 3 +14 3 MF-373A
o 2 75 3
- MF-722A . : y
45 2 +15 3 & 7.0x50x1.0t Zed| 116
Radio Equipment / IF
45 3 +15 3 MF-723A
- -
45 4 7.5 3 | MF-734A [ 2% 7.0x5.0x1.1t 17
*Models for other frequencies are available upon request.
uSAW Filter
Nominal External dimension
Application frequency P?m;; e Model Actual Page
(MHz) sie Typ. (mm)
300 to 500 0.2 FF-555
52x48x15t 118
TPMS, RKE/RF RKE 300 to 500 0.4 FF-585 ~
ARIB std.T67 TPMS
in Japan / RF ARIB T67 = | 300 to 500 0.4(0.6) FF-32N = 3.8x38x098t ||&7_ | 119
300 to 450 0.6 to 4 TF-330A/C k-4 3.0x30x1.11t 120
ISM/RF Europe 869 2 TQS-557AA-7R ] 3.0x30x1.11t 121
GPS, 1575.42 24 TQS-949AD-7G | ™ 25x20x08t 122
Car navigation / RF ) ) ) ) )
W-LAN/IF 374 17 TQS-471BB-7R k4 3.0x3.0x1.11t 123
Cellular phone / IF W-CDMA/UMTS 190 46 TQS-477AA-7TR n 3.0x30x1.11t 124
Base station / IF W-CDMA Base Station 380 44 TQS-472BA-7R i 7.0x50x1.5t 125

RKE : Remote Keyless Entry
TPMS : Tire Pressure Monitoring System
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CRYSTAL FILTER (MCF) 2520 size
FOR MINIATURE SIZE RADIO EQUIPMENT /IF

HF -232A

eNumber of poles : 2 pole
eAvailable frequency range : 70 MHz to 180 MHz
«Old name : TF2-DOAD6

HF -233A
eNumber of poles : 3 pole
eAvailable frequency range : 100 MHz to 150 MHz
«Old name : TF3-DOAC7

eHigh frequency and outstanding mechanical strength with original
inverted-mesa structure.

eHigh frequency 3 pole filters with original process technology.

eApplications : Various kinds of miniature size radio equipment
ltem Symbol HF-232A HF-233A Remarks
Nominal frequency f_nom 130.05 MHz 130.05 MHz 2:2;;&1(‘2”””;"[1"{:;‘;;333 bandwidth are
Storage temperature range T stg -40 °C to +85 °C -40 °C to +85 °C
Operating temperature range | T use -30 °C to +85 °C -30 °C to +85 °C
Number of poles — 2 3
Pass bandwidth P_Bw f_nom +15 kHz Min. f_nom 15 kHz Min.
Insertion loss IL 3 dB Max. 4 dB Max.
Ripple Ripple 1 dB Max. 1 dB Max.
Stop bandwidth S_Bw 10 dB Min. 20 dB Min. f_nom +50 kHz
Guaranteed attenuation G_Att 70 dB Min. 70 dB Min. f_nom -900 kHz
Terminating impedance Zt 200 Q// 1.7 pF 250 Q /[ -1.0 pF
Package — TS-2520 TS-2520
HF-232A 130.05 MHz
0 0
10 [ \ ! B 1
gol A\ T e
Z | z
5% INAREL! 45
T 40 4 8
3 3 —_~
= c [}
£ 50 / / \ 52 3
< V“\A q < )
S 60 65 £
Sy g ¢
g 70 \H 73158
£ £
2 80 /| . N 8 5109
/ / (o] \\X >
90 A o 58
i ™o o8
100 10 00
A1 130.05 +1
B,C: -0.05 Frequency (MHz) +0.05

0.90 ***

20 0.05

! [s2]
S [fe]
P - - - - <
1 -

@ (@ (oun _ |
#w | |rs| [|#a 3 v
L cos | °
I

I
| ’“.ﬁ # ‘0.65‘ ‘o.e 0.65

(0.1) jg«) @ | @ o

(0.5
(0.55) 14

0.7 |

(0.85)
(0.1)
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/CRYSTAL FILTER ﬁ . %n‘

FOR MINIATURE SIZE RADIO EQUIPMENT/ IF
HF -362A

eNumber of poles 12 pole

eAvailable frequency range : 40 MHz to 325 MHz

«Old name : TF2-DOAC5
HF -363A

eNumber of poles : 3 pole

eAvailable frequency range : 60 MHz to 250 MHz

«Old name :TF3-J3DC5

eHigh frequency and outstanding mechanical strength with original
inverted-mesa structure.
eHigh frequency 3 pole filters with original process technology.

eApplications : Various kinds of miniature size radio equipment
ltem Symbol HF-362A HF-363A Remarks
Nominal frequency f_nom 122.88 MHz 156.525 MHz 243 MHz aov“;:;;:“u“:o":{ezzi pass bandwidih are
Storage temperature range T_stg -40 °C to +85 °C -40 °C to +85 °C -40 °C to +85 °C
nperaling  lemperaliiel 1 s | -30°Cto+85°C -30 °C to +85 °C -30 °C to +85 °C
Number of poles — 2 3 3
Pass bandwidth P_Bw f_nom6 kHz Min. f_nom#10 kHz Min. f_nom#10 kHz Min.
Insertion loss IL 4 dB Max. 5 dB Max. 5 dB Max.
Ripple Ripple 1 dB Max. 1 dB Max. 1 dB Max.
. f_nom 60 kHz: f_nom+50 kHz: f_nom+100 kHz:
Stop bandwidth S_Bw 28 dB Min. 20 dB Min. 20 dB Min.
. f_nom -900 kHz: f_nom -900 kHz: f_nom -900 kHz:
Guaranteed attenuation G_Att 70 dB Min. 70 dB Min. 65 dB Min.
Terminating impedance Zt 150 Q // 3.0 pF 120 Q // -0.8 pF 150 Q //-1.0 pF
Package — TS-30 TS-30 TS-30
HF-362A 122.88 MHz HF-363A 243 MHz
0 0 100 0 0 100
10 10 10 1%
.Eg 20 \ = , B w0 - @ 20 / \ : B w —
c % /4 { s 5wl € w / \ s § 12
2 / \ s o £ =78 5 o
S 40 4 2 60 E S 40 4 2 60 E
c / / A 2 o) = c / \ 5] =
L w0 Z 50 L 50 # N 5 F 50 %
< 3(\ \ 6 £ w0 ® < V A VN £ . O
IS5 60 /7p \ \ | S 40 A s 60 S 40 A
[ e 7 5 0 S £ ™/ 7 5 S
— @ 3 £ 70 g 30 3
2 e N A 8 c \ A
£ & 8 — 200 £ & 8 = 200
z 1 / ~1 &~ & p /# N /\\L @ O
90 9 10 90 — j \ — 9 10
100 —10 0 100 —Ho 0
8E 0025 122060 B a8 530 23000 & 1000
Frequency (MHz) Frequency (MHz)
3.00.1
1.15 1.15
2 H
. !7{ i
| jlgl | |
Pin map |
Pin Connection ‘ ‘ u:
1 INPUT 07 06 07
5 OUTPUT w w
2,34,6,7,8 | GND
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KCRYSTAL FILTER
FOR MINIATURE SIZE RADIO EQUIPMENT/ IF

HF -372A

eNumber of poles 12 pole
eAvailable frequency range : 40 MHz to 250 MHz
«Old name : TF2-45BB1

HF -373A
eNumber of poles : 3 pole
eAvailable frequency range : 60 MHz to 250 MHz
«Old name : TF3-A9AB1

eHigh frequency and outstanding mechanical strength with original
inverted-mesa structure.
eHigh frequency 3 pole filters with original process technology.

eApplications 1 Various kinds of miniature size radio equipment
ltem Symbol HF-372A HF-373A Remarks
Other frequency and pass
Nominal frequency f_nom 45 MHz 61.44 MHz 73.35 MHz bandwidth are available upon
request.
Storage temperature range T_stg -40 °C to +85 °C -40 °C to +85 °C -40 °C to +85 °C
Operating temperature range T_use -30 °C to +85 °C -30 °C to +85 °C -30 °C to +85 °C
Number of poles — 2 2 3
Pass bandwidth P_Bw f_nom £7.5 kHz Min. f_nom +6 kHz Min. f_nom+6 kHz Min
Insertion loss IL 3.5 dB Max. 3 dB Max. 4.5 dB Max.
Ripple Ripple 1 dB Max. 1 dB Max. 1 dB Max.
Stop bandwidth S Bw f_nom +25 kHz:15 dB Min. |f_nom+60 kHz:30 dB Min. | f nom +25 kHz:20 dB Min.
. f_nom -800 kHz to f_nom -900 kHz:
Guaranteed attenuation G_Att 1000 KHz:70 dB Min. — 70 dB Min.
Terminating impedance Zt 650 Q // 1.5 pF 650 Q // 1.5 pF 400 Q //-1.0 pF
Package — TS-38 TS-38 TS-38
HF-372A 45 MHz
0 0
1
10
& 20 [ \e/ B 2 5
o
T 30 / \ 35
] =
5o / //\
[=
2 A5 ™
2% 1 Vstal T AW : =
5 60 65 403
o 30
370 7 2 .
) A Je Il 8= 203
< L] ,V ¢ @ a
90 9 10 g
100 =1 o 0b
A1 45 +1 é
B,C:-0.02 Frequency (MHz) +0.02

7-1.0%
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KCRYSTAL FILTER
FOR MINIATURE SIZE RADIO EQUIPMENT/ IF

HF -734A

eNumber of poles 14 pole
eAvailable frequency range : 40 MHz to 180 MHz
«Old name : TF4-73BA2

eSuperb attenuation with 4 pole filters.
eApplications : Various kinds of radio equipment

Iltem Symbol HF-734A Remarks
Nominal frequency f_nom 73.35 MHz uO;t;ﬁrrfergggztr?cy and pass bandwidth are available
Storage temperature range T stg -40 °C to +85 °C
Operating temperature range T _use -30 °C to +85 °C
Number of poles — 4
Pass bandwidth S_Bw f_nom +7.5 kHz Min.
Insertion loss IL 5 dB Max.
Ripple Ripple 1 dB Max.
Stop bandwidth P_Bw f_nom +25 kHz 30 dB Min.
Guaranteed attenuation G_Att f_nom -800 kHz to -1000 kHz:70 dB Min.
Terminating impedance Zt 500 Q // +3.5 pF Zc:7.0 pF *1
Package — TS-75B

*1 Zc is connected from pin 2 and 5 to ground. (As per pin connection of 4pole)

0 0
10 1 LU
g 20 " Ls 2 g
§30 38 Z - p— Z
S 40 48 _
g / 1.8 2
iw I N
IR N [Ta Con 1787038 s
S G0 NV A N € 5 8
2 80 / 8 @ 50 e
90 / T \ 9 sog
100 MJ&MM 0 16
A1 73.35 +1
B,C:=0.012  Frequency (MHz) +0.012
I1__1:10.2
, 6.0
3 ‘ .
=)
n
- - 3|2
. I I ©
< — _ v
3
N_ 2.0




y/ MCF (Monolithic Crystal Filter)

KCRYSTAL FILTER

MF -372A

eNumber of poles :
eAvailable frequency range
«Old name

MF -373A

eNumber of poles
eAvailable frequency range
«Old name

eApplications

FOR MINIATURE SIZE RADIO EQUIPMENT/ IF

2 pole

19 MHz to 1
: TS2-45B31

: 3 pole
: 40 MHz to 150 MHz
: TS3-DOA31

eHigh frequency 3 pole filters with original process technology.
: Various kinds of miniature size radio equipment.

50 MHz

Pb Rofis )
ﬁ Free J Compliant

Epson Toyocom

ltem Symbol MF-372A MF-373A Remarks
Nominal frequency f_nom 45 MHz 130.05 MHz Othgr frequency and pass bandwidth are
available upon request.
Storage temperature range T stg -40 °C to +85 °C -40 °C to +85 °C
Operating temperature range T_use -30 °C to +85 °C -30 °C to +85 °C
Number of poles — 2 3
Pass bandwidth P_Bw f_nom 7.5 kHz Min. f_nomz14 kHz Min.
Insertion loss IL 3.5 dB Max. 3 dB Max.
Ripple Ripple 1 dB Max. 1 dB Max.
Stop bandwidth S_Bw f_nom+25 kHz:15 dB Min. f_nom +50 kHz:20 dB Min.
) f_nom -800 kHz to -1000 kHz | f_nom -800 kHz to -1000 kHz
Guaranteed attenuation G_Att 70 dB Min. 70 dB Min.
Terminating impedance Zt 650 Q // 1.5 pF 950 Q // -1.2 pF
Package — TS-38 TS-38

MF-373A 130.05 MHz

0 0
10 EP 1
@ 20 i 2@
R W
20l Y, NS
c c w
55 W N\ 2
S o LN les 8
gm / ~ /A \”l \ 7%30%‘
< 80 . \ \ 85259
20 %jc/i\f ~" '\ 9 2o§
g 130.05 a1
B,C:-0.025  Frequency (MHz) +0.025

©
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©)
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/CRYSTAL FILTER
FOR MINIATURE SIZE RADIO EQUIPMENT/ IF

MF -722A

eNumber of poles : 2 pole
eAvailable frequency range : 19 MHz to 150 MHz
«Old name : TF2-21B14

MF -723A
eNumber of poles : 3 pole
eAvailable frequency range :19 MHz to 150 MHz
«Old name : TS3-45A01

eHigh frequency 3 pole filters with original process technology.
eApplications : Various kinds of miniature size radio equipment

Iltem Symbol MF-722A MF-723A Remarks

Other frequency and pass

Nominal frequency f_nom 21.4 MHz , 21.7 MHz 45 MHz 45 MHz bandwidth are available upon
request.

Storage temperature range T_stg -40 °C to +85 °C -40 °C to +85 °C -40 °C to +85 °C

Operating temperature range | T_use -30 °Cto +85 °C -30 °Cto +85 °C -30 °Cto +85 °C

Number of poles — 2 2 3

Pass bandwidth P_Bw f_nom 7.5 kHz Min. f_nom +15 kHz Min. f_nom £15 kHz Min.

Insertion loss IL 1.5 dB Max. 3 dB Max. 3 dB Max.

Ripple Ripple 1 dB Max. 1 dB Max. 1 dB Max.

Stop bandwidth S_Bw | f_nom#25kHz:15 dB Min. | f_nom50 kHz:15 dB Min. | f_nom50 kHz:20 dB Min.

. . f_nom -800 kHz to f_nom -800 kHz to

Guaranteed attenuation G_Att | f_nom -910 kHz:70 dB Min. 1000 KHz:70 dB Min. 1000 kHz:70 dB Min.

Terminating impedance Zt 1500 Q // 1.0 pF 1100 Q // 0 pF 1200 Q //-1.0 pF

Package — TS-75A TS-75A TS-75A

MF-722A 21.4 MHz MF-723A 45 MHz
0 0 100 0 T B 0
10 H | s = 10 | H e 1
%‘ 20 / \ " ~ 2 %, 80 . %‘ 20 / I \ \ 2 @
g w /\;(, s 5w & 30 | 3 g
"5 40 / \j‘ 4 g 0 g "§ 40 I \ A f\vr\ 4 § N
= c [ =
é 50 h\ f\‘ 5 %’ 50 % g 50 / / ’/ \ I\ 5 g %
< 6 S 2 5 60 6 5 30 £
g ol el 1, 279 g 1] ) 1R - s
5 / —— | g* 3 g 70 Tg By
2w ,/’K c [ T2 0 ;so/ - —\eagzoi
< g "‘"z’ "(J %k"‘ 9 @ 10 e 90 - 9 15 g
100 - 10 0 100 10 10 .e
s 2080 21400 A 100 A1 25 “ ©
Frequency (MHz) B,C:-0.025 Frequency (MHz) +0.025

6.0

—
me=

5.0*2

2.54 |
0

14

254




7// 4 MCF (Monolithic Crystal Filter) E'pson ]b.y ocom
7,

Pb Rofis )

ﬁ Free -‘ Compliant

e

CRYSTAL FILTER
FOR MINIATURE SIZE RADIO EQUIPMENT/ IF

MF -734A

eNumber of poles 14 pole
eAvailable frequency range : 19 MHz to 150 MHz
«Old name : TS4-45B01

eSuperb attenuation with 4 pole filters.
eApplications : Various kinds of radio equipment.

Iltem Symbol MF-734A Remarks
Nominal frequency f_nom 45 MHz gr:;sf{equency and bandwidth are available upon
Storage temperature range T stg -40 °C to +85 °C
Operating temperature range T _use -30 °C to +85 °C
Number of poles — 4
Pass bandwidth P_Bw f_nom 7.5 kHz Min.
Insertion loss IL 3 dB Max.
Ripple Ripple 1 dB Max.
Stop bandwidth S_Bw f_nom +25 kHz 30 dB Min.
Guaranteed attenuation G_Att f_nom -800 kHz to -1000 kHz:70 dB Min.
Terminating impedance Zt 650 Q // +3.0 pF Zc :7.0 pF *1
Package — TS-75B

*1 Zc is connected from pin 2 and 5 to ground. (As per pin connection of 4pole)
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SAW FILTER
FF -555,FF -585
sFrequency range : 300 MHz to 500 MHz
eThickness : 1.5 mm Typ.
eApplications 1 Wireless remote-control, Security

(Automotive keyless entry)
sExcellent shock resistance and environmental capability
(prevention for contamination)
eLow-loss, Narrow Pass bandwidth, High stability by using
crystal substrate.

Specifications
Iltem Symbol FE-555 i FF-585 Remarks
Nominal frequency range f_nom 300 MHz to 500 MHz
Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking
Operating temperature range T_use -40 °C to +85 °C
Insertion Loss IL 3.5 dB Max. Minimum Loss
f_nom + 100 kHz Min. f_nom £ 200 kHz Min.
Pass bandwidth P_Bw | /Reference to Through level / Reference to minimum loss
(3.5 dB down) (3.5 dB down)
. f_nom -21.4 MHz 40 dB Min. | f_nom +21.4 MHz 40 dB Min.
Attenuation G At | om -10.7 MHz 40 dB Min. | f nom -21.4 MHz 40 dB Min. | ererence o Through level
Turnover temperature Ti +25°C +15°C
Temperature coefficient B -(3.4+0.8) x 10/ °C?
Terminal impedance Zt 3700 Typ. Ex: 315 MHz
160 Q Typ. Ex :433.92 MHz
Remarks
S0@ SAW S0@ Ex:f_nom =315 MHz
C 1< c C=4 pF
— AT I ;
L=33 nH
L Jr L Ex: —
x: f_nom =433.92 MHz
C=5 pF
L=18 nH

0.8
I #4 #3 #2
[ _J
) 0.95
o
- I

~ - 3
7 ] # # —

N

o

~
] <
Yy N
o #6 # 78 i
1.27 — Vv
2.54
2.54
L 1 mPin map
|J j 1 1.5 +0.2 Pin Connection 3.5
|:| E Fl 3,7 IN, OUT
4,8 N.C.
#1,#2,#5 #6 are connected to the cover. 12,56 GND
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SAW FILTER
FF-32N
eFrequency range : 300 MHz to 500 MHz
eThickness : 0.98 mm Typ.
eApplications 1 Wireless remote-control, Security

(Automotive keyless entry,
ARIB std. T67 in Japan)
eFilter of low impedance by an original design.
sLow-loss, Narrow Pass bandwidth, High stability by using
crystal substrate.

Iltem Symbol Specifications Remarks
Nominal frequency range f_nom 300 MHz to 500 MHz 426 MHz, 429 MHz band* |*ARIB std. T67 in Japan
Storage temperature range T_stg -55°Cto +125°C -55°Cto +125°C Store as bare product after unpacking
Operating temperature range | T _use -40 °C to +85 °C -10 °C to +60 °C
Insertion Loss IL 3.5 dB Max. 3.5 dB Max. Minimum Loss
Pass bandwidth P_Bw f_nom £200 kHz Min. f_nom £300 kHz Min.  Reference to minimum loss
(3 dB down)

) f_nom -21.4 MHz : 40 dBMin. |f_nom -21.4 MHz : 40 dB Min. .
Guaranteed attenuation G_Att f nom -10.7 MHz - 35 dBMin. | nom -10.7 MHz - 35 dB Min. Reference to minimum loss
Turnover temperature Ti +25°C +15°C +25°C +15°C
Temperature coefficient B -(3.420.8) x 10/ °C? -(3.440.8) x 10® / °C?

370 Q Typ. Ex: 315 MHz
Terminal impedance Zt 160 Q Typ. Ex: 433.92 MHz
220 Q Typ. Ex: 429.45 MHz
Remarks
500 SAW 500 Ex: f_nom =315 MHz Ex: f_nom =429.45 MHz
C % C Series Capacitance = 4 pF Series Capacitance =4 pF
N Parallel Inductance =33 nH Parallel Inductance =18 nH
L L Ex: f_nom =433.92 MHz
Series Capacitance =5 pF
Parallel Inductance =18 nH

#6
) ):E ] Y Y
Y <«
E— 2]

F4339
E 129N ,

o
—_— N

38 +0.15
7
|
|

#1 #2 #
- 387015 . #3 2 .

< > I A

2.54
-y
1.27
ml N lossos fiomap
PO Pin Connection 254
Ho o oH 1,34.6 | GND
#1,#3,#4,#6 are connected to the cover. 2,5 IN,OUT
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SAW FILTER
FOR TPMS, RKE, Japan ARIB std. T67 / RF

TF-330A.C

-_—
For Automotive

sLowest insertion loss.
sExcellent shock resistance and environmental capability
(Prevention for contamination)

RolIS

Complianl,

Item Symbol TF-330A TF-330C
Nominal frequency f_nom 315 MHz 433.92 MHz 426.425 MHz | 429.550 MHz 428 MHz
rS;z;aege temperature | 1 40 °C to +110 °C 40 °Cto +110 °C 40 °C to +110 °C 40 °C to +110 °C
Operating temperaure |+ | | 40°Cto +85°C “0°Clo -40°Cto +85°C -40°C to +85°C 40°C t0 +85 °C
range +110 °C
Pass bandwidth P_Bw | ¥300 kHz | +600 kHz | +300 kHz +300 kHz +870 kHz +425 kHz +400 kHz +2 MHz
Insertion loss IL |2.0dB Max.|2.5 dB Max. |2.5 dB Max. 2.0 dB Max. 2.5 dB Max. 2.1 dB Max. 2.1 dB Max. 2.3 dB Max.
Deviation in PB Dev [1.0 dB Max.|1.5 dB Max. | 1.5 dB Max. 1.0 dB Max. 1.5 dB Max. 1.2 dB Max. 1.2 dB Max. 1.0 dB Max.
VSWR — 2.2 Max. 2.3 Max. 2.3 Max. 2.2 Max. 2.4 Max. 2.2 Max. 2.2 Max. 2.0 Max.
f_nom -43.4 MHz to f_nom -42.8 MHz : 50 dB Min. | f_nom -43.4 MHz to f_nom -42.8 MHz : 50 dB Min.
f_nom -21.4 MHz : 50 dB Min. f_nom -21.7 MHz to f_nom -21.4 MHz : 50 dB Min. | f_nom -21.7 MHz to f_nom -21.4 MHz : 50 dB Min. | 383 MHz to 388 MHz : 50 dB Min.
Guaranteed attenuation | G_Att f_nom -10.7 MHz  : 35 dB Min. f_nom-10.7 MHz : 32 dB Min. f_nom -10.7 MHz  : 35 dB Min. 404 MHz to 409 MHz  : 45 dB Min.
f_nom +10.7 MHz : 35 dB Min. f_nom +10.7 MHz : 30 dB Min. f_nom +10.7 MHz : 33 dB Min. 447 MHz to 452 MHz  : 22 dB Min.
f_nom +21.4 MHz : 40 dB Min. f_nom +21.4 MHz to f_nom +21.7 MHz : 40 dB Min. | f_nom +21.4 MHz to f_nom +21.7 MHz : 40 dB Min. | 468 MHz to 473 MHz: 50 dB Min.
f_nom +42.8 MHz to f_nom +43.4 MHz : 50 dB Min. | f_nom +42.8 MHz to f_nom +43.4 MHz : 50 dB Min.
Terminating impedance Zt 50 Q (Unbalance) 50 Q (Unbalance) 50 Q (Unbalance) 50 Q (Unbalance)
Package — SS-30S1(GH) SS-30S1(GH) SS-30S1(GH) SS-30S1(GH)

TF-330A 0 0 TF-330C 0 0
A
315MHz - 428MHz [\ ' &
) )
g, ) % . L N~y ) ZZ,
c : : T INeT] 8
£ = =) \‘/\ 35
=) 35 5 / \ g
3 \
S w — 48 S w l 4 E,
= '- £ =
<é 50 - \ ”QX 5 <é <é 50 5 i
(]
1] LN kel o o
S el W ] e, 6 £ T 0y T 6T
T 771 ° % 5 ol 8
2 o i 7 e £ " TE
£ @ \\ s m < ® \ s o
© 9 © B
100 \ 10 100 . \ 10
A 50 315000 50 A50 428000 450
B 5 Frequency (MHz) 5 B-10 Frequency (MHz) "o

3.00.1

1.110.2

Pin map
- Pin Connection
F 2 INPUT
2 5 OUTPUT
o 1,3,4.6 GND
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SAW FILTER
FOR ISM BAND / RF

TQS -557AA-7R

RollS )
J Complianl

Epson Toyocom

ltem Symbol TQS-557AA-7TR Remarks
Nominal frequency f_nom 869 MHz
Storage temperature range T stg -40 °C to +85 °C
Operating temperature range T_use -10 °C to +60 °C
Pass bandwidth P_Bw 868 to 870 MHz
Insertion loss IL 3 dB Max. IL in Pass bandwidth
Ripple Ripple 1.5 dB p-p Max.
VSWR — 2.5 Max.
DC to 828 MHz : 45 dB Min.
828 to 849 MHz : 30 dB Min.
Guaranteed attenuation G_Att 880 to 890 MHz : 10 dB Min. Relative to through level
890 to 925 MHz : 22 dB Min.
925 to 1740 MHz : 40 dB Min.
Terminating impedance Zt 50 Q Unbalanced
Package — SS-30S1(G)
0 0
10 }[ A 1
fg 20 H \ 2 @
E 30 ,'k\ 3 :3'
T 40 48
w0 1
=
§ 60 p—st ™1 v \ vw 6 §
g | g
g 70 ‘ 5 78
£ - £
z 80 \ 8 i
90 \ 9
100 10
A—-125 869 +125
B: -25 Frequency (MHz) +25
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SAW FILTER
FOR GPS /RF

TQS-949AD-7G

#FCB technology achieves miniature size and low profile.

RolIS

J Complianl,

&

Epson Toyocom

e

ltem Symbol TQS-949AD-7G Remarks
Nominal frequency f_nom 1575.42 MHz
Storage temperature range T _stg -40 °C to +85 °C
Operating temperature range T _use -40 °C to +85 °C
Pass bandwidth P_Bw 1574.22 to 1576.62 MHz
Insertion loss IL 2.3 dB Max. IL in Pass bandwidth
Ripple Ripple 0.6 dB p-p Max.
VSWR — 2.0 Max.
824 to 960 MHz  : 45 dB Min.
1475.42 MHz 140 dB Min.
1525.42 MHz : 35 dB Min.
1625.42 MHz : 35 dB Min.
Guaranteed attenuation G_Att 1675.42 MHz : 50 dB Min. Relative to through level
1710 to 1880 MHz : 45 dB Min.
1850 to 1990 MHz : 40 dB Min.
1920 to 2170 MHz : 40 dB Min.
Terminating impedance Zt 50 Q (Unbalanced)
Package — SS-2520(E)
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A: Insertion Attenuation (dB)
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e
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Vl ___ SawFiter

K B (Rotis
SAW FILTER ' %x

FOR W-LAN / IF
TQS-471BB-7R

eExcellent performance in small size with original design algorithm.

ltem Symbol TQS-471BB-7R Remarks
Nominal frequency f_nom 374 MHz
Storage temperature range T stg -40 °C to +85 °C
Operating temperature range T_use -30 °C to +70 °C
Pass bandwidth P_Bw f_nom +8.5 MHz Min. 3 dB relative to IL at f_nom
Insertion loss IL 9 dB Max.(-30 °C to +30 °C) * atf_nom
10 dB Max.(-30 °C to +70 °C) * -
Deviation in PB DEV 1.5 dB Max.
Ripple Ripple 1.5 dB Max.
Group delay distortion GDD 100 ns Max.
f_nom -41.5 MHz to f_nom -22 MHz : 40 dB Min.
Stop bandwidth S_Bw f_nom -22 MHz tof nom-16.5 MHz  :35dB Min. [relative to IL at f_nom
f_nom +16.5 MHz to f_nom +41.5 MHz : 35 dB Min.
L Input : 680 Q // 88 nH
Terminating impedance Zt Output : 780 Q // 120 nH Balanced or Unbalanced
Package — SS-30S1(D)

* Includes losses in matching circuit (Matching inductor size : 1.6 x 0.8 mm

. 6
10 . 7
& 20 M—\J*\/M 8 m
a1/ i \ Sog
£ w0 / [ (AN 3
bol e
e | ™ 2§
E 70 13 g
; 80 '1 " ;
920 18
100 L \ 16
A: =50 374 *+50
B: 125 Frequency (MHz) 125

09
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SAW FILTER
FOR CELLULAR/IF

TQS-477AA-7R

eExcellent performance in small size with original design algorithm.

RolIS

J Complianl,

Epson Toyocom

Item Symbol TQS-477AA-7TR Remarks
Nominal frequency f_nom 190 MHz
Storage temperature range T _stg -40 °C to +85 °C
Operating temperature range T _use -30 °C to +85 °C
Pass bandwidth P_Bw f_nom +2.3 MHz Min. 3 dB relative to IL at f_nom
Insertion loss IL 7 dB Max. atf nom
Ripple Ripple 2 dB Max. f_nom -2 MHz to f_nom +2 MHz
Group delay distortion GDD 100 ns Max. f_nom -2 MHz to f_nom +2 MHz
f_nom -100 MHztof_nom-125MHz  :40dB Min.
f_nom-125MHztof nom-75MHz  :25dB Min.
. f_nom -7.5MHztof_nom -5 MHz :10dB Min. .
Guaranteed attenuation G_Att f iom +5MHztof_nom +7.5 MHz - 10 dB Min. relative to IL at f_nom
f_nom +7.5MHztof_nom +125MHz  :25dB Min.
f_nom +125MHztof_nom +100 MHz :40dB Min.
Terminating impedance Zt (éﬂ?::t :110 8(?0%////_?4%",; Balanced or Unbalanced
Package — SS-30S1(DE)

* Includes losses in matchini circuit iMatchini inductor size : 1.6 x 0.8 mmi

A': Insertion Attenuation (dB)

0 5

10 . [~ g 6~
ANINS 8
» A 2
/ Ris 5
EY \ 8 5
ry il 9 €
/ e
£
50 10 <
/ R §
60 | 1 I ul £
/ 3
o Ly
EY | 3 m
0 | \ 1
M Lilbli .
A-100
B 5

|| 053,

| o730

0.7 05

16 t01

Input

Input GND
Output
Output GND
GND

0.7 05

: #1
L #7
: #5

: #3

1 #2468
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W), siwrie
f RollS
SAW FILTER @,mﬂmz

FOR CELLULAR BASE STATION / IF
TQS-472BA-7R

eExcellent performance in small size with original design algorithm

ltem Symbol TQS-472BA-7R Remarks
Nominal frequency f_nom 380 MHz
Storage temperature range T _stg -40 °C to +85 °C
Operating temperature range T _use -30 °C to +85 °C
Pass bandwidth P_Bw f_nom 2.2 MHz Min. 3 dB relative to IL at f_nom
Insertion loss IL 12.5 dB Max. * atf nom
Ripple Ripple 1.2 dB Max. f_nom+1.92 MHz
Group delay distortion GDD 180 ns Max. f_nom+1.92 MHz
Phase linearity PHL 4 deg rms Max. f_nom+1.92 MHz
10 dB BW: f_nom +3.25 MHz Max.
Stop band attenuation S_Bw 20 dB BW: f_nom +3.65 MHz Max. Relative to IL at f_nom
30 dB BW: f_nom +4.00 MHz Max.
DC tof nom-25 MHz 145 dB Min.

f_nom-25MHz to f nhom-10 MHz  : 42 dB Min.
f_nom-10 MHz to f nhom-5.0 MHz : 35 dB Min.
f_nom -5 MHz to f_nom -4 MHz : 30 dB Min.

Guaranteed attenuation G_Att f nom +4 MHz to f nom +5 MHz -30 dB Min Relative to IL at f_nom
f_nom +5.0 MHz to f_nom +10 MHz : 35 dB Min.
f_nom +10 MHz to f_nom +40 MHz : 40 dB Min.
f_nom +40 MHz to f_nom +100 MHz : 45 dB Min.

Terminating impedance 7t (;r;‘t)::t _35625599/ // /-?éoop:F Unbalanced

Package — SS-752(H)

* Includes losses in matchinﬁ circuit iMatchincI; inductor size : 1.6 x 0.8 mmi

10
—~ — L m o~
% B 12 i%
'§ 0 \ 13 .é
©
20 { A 1 g
10:,‘) 20 15 ‘9
< <
_5 0 16 g
g v €
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Lo ¥ 1 @
tL
70 20
A -50 380 +50
5 Frequency (MHz) ”
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Epson Toyocom

a

SAW FILTER
FOR ISM BAND / RF

TQS -566AA-7R
TQS-557AA-7R

Rolls

Complianl

\

Product number (please contact us)
TQS-566AA-7R : X1L000201000400
TQS-557AA-7R : X1L000201000200

P -

Actual size
TQS-566AA-7R | TQS-557AA-7R
\_ - - /
B Specifications (characteristics)
Item Symbol TQS-566AA-7R TQS-557AA-7TR Remarks
Nominal
frequency f nom 433.92 MHz 869 MHz
Storager;eng‘gera‘“re T_stg -40°C'to +85 °C -40 °C to +85 °C
om p‘g’r’:{jri”?a nge | T-use -30 °C to +85 °C -10 °C to +60 °C
Pass bandwidth P Bw 433.05 to 434.79 MHz 868 to 870 MHz
Insertion loss IL 3.4 dB Max. 3 dB Max. IL in Pass bandwidth
\I?ispvp\)llg Ripple 2 dZBOP;vFI) Max. 15 385 mp Max.
— . ax. . ax.
DC to 392 MHz : 55 dB Min. _ )
392 to 414 MHz - 45 dB Min. g%tfossa%'\mzz A as N
Stop bandwidth S Bw 414104243 MHz : 40 dB Min. | g5, 1 890 MHZz - 10 dB Min. Relative to through level
44310475 MHz :25dBMin. | o040 000 MnZ o0 o
47510 479 MHz : 55 dB Min. R -
47910 1000 MHz : 40 dB Min, | 92510 1740 MHz : 40 dB Min.
m‘g‘g‘:;‘gg zt 50 0 50 0 Unbalanced
Package — $5-3051(G) $5-3051(G)
B Electrical DATA I External dimensions (Unit:mm)
TQS-566AA-TR 3,001 1 q1202
0 0 ]
N\ A
10 ¢ 1
@ 20 2@
3z \| 1B s S
é 30 3 -‘_53 5 - al
8 40 ’ 48 ®
f= f=
£ 50 58
E 60 \ t 6 E !
2 J 2
| 70 LMt 7 8 }
L L. .
90 9
(0.85) 1.3
10 10 i 4H
A—50 433.92 +50
B:-5 Frequency (MHz) +5 S (G) f # (G)
() ! #1
TQS-557AA-7TR (ouT) 74E(IN)
0 0 #5 i #2
0 \F 1 olf | Ho
@ 20 2@ #  #3
= \‘ z
£ 30 y 35
T 40 \\ 48 Il Footprint (Recommended) (Unit:mm)
c c
2 50 A 52 13 12 13
5 60 [~ b aut P |
£ £ P L
% 70 Ts 7 § oIET Eq
< 80 8 < ‘ -
< m -—- - -
o . I TBg
100 10 -
A—125 869 +125 vos
B: -25 Frequency (MHz) +25 -
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/GYRO SENSOR

XV series

environmental capability.

o Ultra Small Package size SMD (5 x 3.2 x 1.3 mm)
* Hermetic sealing provides excellent sustainable

¢ High stability using vibration crystal.

RoHS

), Comyprlioml

CW(+)
o Y,
» Gyro sensor
Operating Reference Detection Non Recommended
e Voltage Voltage Range el [Fgeim) Linearity Application Page
XV-8000LK 4.75t05.25V 50 % VbD +60 deg/s 25 mV/(°:s") Typ. 0.5 %FS Car navigation system 127
XV-8000CB | 4.75t05.25V 50 % VbD +60 deg/s 25 mV/(°:s™) Typ. +0.5 %FS Car navigation system 128
XV-8100CB | 2.85t03.15V 1350 mV +100 deg/s 2.50 mV/(°:s™) Typ. +0.5 %FS | Portable type GPS,PND 129
XV-3500CB 27t033V 1350 mV +100 deg/s 0.67 mV/(°-s™) Typ. 5 %FS Detection picture 130
stabilization
/TEMPERATURE SENSING CRYSTAL jfﬁ*
Complinml
HTS -206
«2 mm in diameter and 6 mm in length. \ \
*Good linearity frequency and temperature. \ \
eLow frequency (40 kHz) enables low current consumption. @ @
eWide temperature range (-40 °C to +85 °C).
eSuitable for DTCXO and temperature equipment.
» Temperature Sensing Crystal
Frequency Temperature coefficient Motional
Model Tolerance 1st. 2ed. 3rd. resistance s
HTS-206 2% -26.0 x 10°/°C -5.8 x10°/°C -1.5x 10"/ °C*Max. 30 kQ Max. 131
/QUARTZ PRESSURE SENSOR e 2
Compliant
TS U series
XP - 7000 series
¢ High resolution and accuracy
» Quartz Pressure Sensor
Model Pressure Linearity after Accuracy Operating Pt
measurement range linearization (Linearity, Repeatability, Hysteresis) Temperature 9
XP-7000MB 0 to 100 kPa 0.05 % FS -10 °C to +50 °C 132
TSU-20G 0 to 200 kPa
TSU-70G 0 to 700 kPa 0.01 % FS Max. 0.023 % FS Max. -10°Cto +70°C 133
TSU-100G 0 to 1 MPa
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SENSOR

XV -8000LK

eInclined angles: 20 degrees

MINIATURE SIZE INCLINED GYRO SENSOR
(FOR CAR NAVIGATION SYSTEM)

eSmall Package size SMD (6.0 x 4.8 x 3.3 mm)

5.0V operable device (Ratio metric output)
eHigh stability using vibration crystal
o\With output terminal of temperature sensor

-~
For Automotive

RoHS

Compliant

Product number (please contact us)\
X2A000011xxxx00

Do not connect “N.C.” to external device

Actual size
Recommended Application
\-Car navigation system = /
I Specifications (characteristics)
Item Symbol Specifications Remarks
Power source .
Operating Voltage VDD 50V 025V Vss=0 V
\Voltage
[Temperature  |Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature TopPr -40 °C to +85 °C
Scale factor So 25 mV/(°'s™) Typ.
Bias Vo 50 % VbD Ta=+25 °C
Rate range | +60 deg/s e=0°
Non linearity NI 0.5 % FS Max. Ta=+25 °C
Frequency response BW 10 Hz Typ. Phase delay angle 90°
Cross axes oS +5 % Max. Ta=+25 °C
Current consumption lop 4 mA Typ. Vo : Output No load condition
Quiescent noise N 3 mVp-p Typ
Il External Dimensions (Unitmm) [l Footprint (Recommended) (Unitmm)
Pin ma
Pin Connection
: 1 N.C.
_ 6‘010,1 ‘|
#8 #7 #6 #5 3 g c\;/ND
e A 0 0.80
4 N.C. :
5 N.C. —
E X8000 AR 6 vour
< % 7 VTEMP o
< o N
(O Er9K1A - 8 N.C. N
.

i

...... A
3(10.
(s
vy
le—s! )
127 06 0505

2.0




% Pb B [ RoTTs ]
SENSOR —‘—3 J’EP ﬂ Complian
ULTRA MINIATURE SIZE GYRO SENSOR 'SE&ZTind - = —
(FOR CAR NAVIGATION SYSTEM)

XV -8000CB

eUltra Small Package size SMD (5 x 3.2 x 1.3 mm)
5.0V operable device (Ratio metric output)

eHigh stability using vibration crystal

#\With output terminal of temperature sensor

Bpson Tyocom
A

Recommended Application
eCar navigation system

Item Symbol Specifications Remarks
Power source Operating Voltage VDD 50V 025V Vss=0 V
Voltage
[Temperature  |Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature TOPR -40 °C to +85 °C
Scale factor So 25 mV/(°'s™) Typ.
Bias Vo 50 % Vbb Ta=+25 °C
Rate range | +60 deg/s
Non linearity NI +0.5 % FS Max. Ta=+25 °C
Frequency response BW 10 Hz Typ. Phase delay angle 90°
Cross axes 0os +5 % Max. Ta=+25 °C
Current consumption lop 4 mA Typ. Vo : Output No load condition
Quiescent noise rN 3 mVp-p Typ

#8 #7 #6 #5

N
E x8000 | =
N
™
O B6X31A
#1 #25 01023
L o
0 H o
= mPin map
<> Pin Connection
1.27 1 N.C.
2 GND
#1 #2 #3 #4 3 VoD
“ 4 N.C.
-. 5 N.C.
6 Vout
7 VTEMP
8 N.C.
-. . l ._ Do not connect “N.C.” to external device
#8 #7 #6 #5




Bpson Tyocom
A

SENSOR
ULTRA MINIATURE SIZE GYRO SENSOR
(For portable GPS, PND applications)

XV-8100CB

eUltra Small Package size SMD(5 x 3.2 x 1.3 mm)

eHermetic sealing provides excellent sustainable
environmental capability

3.0 V operable device, Low current consumption

eHigh stability using vibration crystal

sLow Noise

Recommended Application
ePortable type GPS, PND (Personal Navigation Device)

Item Symbol Specifications Remarks
Power source Operating Voltage VDD 3.0V+0.15V Vss=0 V
Voltage
[Temperature  |Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature TOPR -40 °C to +85 °C
Scale factor So 2.5 mv/(°s”) Typ.
Bias Vo 1350 mV Typ. a=+25 °C
Reference voltage Vr 1350 mV Typ. Ta=+25 °C
Rate range | +100 deg/s
Non linearity NI +0.5 % FS Max. Ta=+25 °C
Cross axes 0os +5 % Max. Ta=+25 °C
Current consumption lop 1.7 mA Typ. Vo,VREF : Output No load condition
Noise N 0.004 deg/s/\/Hz at 10 Hz

#8 #7 #6 #5

E X8100 8
O A4962A . 0.57 0.80 0.90 °
i IS
v
~ mPin ma o
L . 1\ g Pin Connection 2
y ™ 1 N.C.
B 2 N.C.
3 N.C.
#1 #2 #3 #4 5 Vourt
‘75 "{IRCE:F 047
8 Voo

Do not connect “N.C.” to external device
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a

SENSOR

eHigh stability

using vibration crystal

ULTRA MINIATURE SIZE VIBRATION GYRO SENSOR
(angular rate sensor)

XV -3500CB

eUltra Small Package size SMD(5 x 3.2 x 1.3 mm)
eHermetic sealing provides excellent sustainable
environmental capability

«Clipped startup time and low power consumption with sleep mode

RolTS

Compliani

Product number (please contact u%
Q71350020xxxx00

Actual size CW(+
Recommended Application U
eDetection picture stabilization of DVC and DSC 12 =
eDetection of moving with man machine interface j
Il Soecifications (characteristics)
Item Symbol Specifications Remarks
Power source .
Operating Voltage VDD 3.0V+0.3V Vss=0 V
\Voltage
[Temperature Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature TopPr -20 °C to +80 °C
Scale Factor So 0.67 mV/(°s™) Typ.
Bias Vo Vr Ta=+25 °C
Reference Voltage Vr 1350 mV Typ. Ta=+25 °C
For the out of standard specifications,
Rate Range I 100 deg/s please contact us for inquiries.
Phase Delay $20 4 (Degree) at 20Hz phase delay angle
Power In Operating lop 1.7 mA Typ. Vo,Vr : Output No load condition
Consumption Sleep Mode Isleep 1 mA Typ. Vo,Vr : Output No load condition
Il External Dimensions (Unitmm) [l Footprint (Recommended) (Unit:mm)
#3 #7 #6 #5
E X3500
S
O A4962A 057 080, 090, °©
Y
A
4
N
: y S
0 H H % :
I<—>! T HPin map v
1.27 Pin Connection
1 N.C.
# 2 N.C.
#1 . #2 #3 3 NG o7
U L L0 = e
5 Vout
6 VREF
7 Sleep
8 VbD
_. - . .- Do not connect “N.C.” to external device
#8 #7 #6 #5




Vo5 Sensing Device
I '/
SENSOR

HTS -206

TEMPERATURE SENSING CRYSTAL

«Crystal used to sense the change in temperature.
2 mm in diameter and 6 mm in length.
*Good linearity frequency and temperature.
sLow frequency (40 kHz) enables low current consumption.
e\Wide temperature range (-40 °C to +85 °C).
eSuitable for DTCXO and temperature equipment.

Epson Toyocom

ltem Symbol Specifications Remarks
Nominal frequency range f_nom 40 kHz
Temperature St(t):rir?;erature T_stg -55°C to +125 °C Store as bare product after unpacking
e Operating o | Tuse 40°Cto+85°C
Level of drive DL 0.1 uW Typ. GL:1.0 uW Max.
Frequency tolerance f_tol +2 % +25 °C ,DL=0.1 pW
1st.Temperature coefficient a -26.0 x 10°/°C (£2 %)
2nd.Temperature coefficient B 5.8 x 10%/°C? (48 %)
3rd.Temperature coefficient v -1.5x 107°/ °C3 Max.
Motional resistance (ESR) R1 30 kQ Max. +25°C,DL=0.1 pW
Motional capacitance C1 2.0 fF Typ.
Shunt capacitance Co 0.9 pF Typ.
Frequency aging f_age +3x10%/ year Max. +25°C

(x10°)
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3000
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y 802 2000 [

. s 1000

6.0 Max.

0
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|
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Epson Toyocom

K RoHS,
SENSOR %t
QUARTZ PRESSURE SENSOR

XP -7000 series

* High resolution and accuracy

o Clean measurement can be done.
Diaphragm of metal (SUS316L)

e Small size

: Various kinds of pressure measurement for
industrial use

o Applications

ltem Symbol Specifications Remarks
Pressure measurement range —_ 010 100 kPa Measurement of water level : 0to 10 m
(Gage pressure)
+0.05 %FS Max. Include of Linearity, Repeatability and Hysteresis
Accuracy —
After doing the correction processing by the value of a
[
10.05 %FS Max. built-in temperature sensor
Storage T_stg -20 °C to +60 °C
Temperature |temperature
range Operating T_use -10 °C to +50 °C
temperature
Supply voltage Vce +12V (DC)
Output Waveform 3.2 Vp-p Min. (square wave)  |Frequency of no load condition : 39 kHz Typ.
Current consumption Icc 4.0 mA Max. XP-7000MB(Buffer circuit : non)
Maximum pressure — 140 % Pressure not destroyed
measurement range
Size — ®22 x 40 mm projection part is not contain

——Vcc (RED)
——GND (BLACK)
—— P OUT (BLUE)

" Hole of

amospheric opening All area (-10 °C to +50 °C)

——T OUT (GREEN) —e——10C
—m—0°C
020 10
015 - 20 N
—x—30°C
A % 010 [~~~ —e—40°C H
—+—50°C
! Looo0s |
: E 400 === -
| 0 (>)~ .
i - S 005
! R 3
8 010 F—— -
: g <
i 015 |
! -0.20
f 0.0 02 0.4 056 08 10
v Pressure (100 kPa G)
; A
®14+0.1 8
(=}
&

Section of diaphragm

$250.1




4 Sensing Device Epson Toyocom

%

SENSOR
QUARTZ PRESSURE SENSOR
eHigh resolution and accuracy
eExcellent repeatability with minimal hysteresis
eHigh stability against temperature variation
«Output frequency is unaffected by IN/OUT cable length.
eApplications  : Various kinds of pressure measurement for
industrial use
Item Symbol TSU-20G TSU-70G TSU-100G
Pressure measurement range — 0 to 200 kPa 0 to 700 kPa 0to 1 MPa
Linearity after linearization — 0.01 %FS Max.
Accuracy o
(Linearity, Repeatability, Hysteresis) 0.023 %FS Max.
Operating temperature range T_use -10°C to +70 °C
Storage temperature range T_stg -20 °C to +80 °C
Operating humidity range — 0% to 95 %
Tilt correction — Equipped
Built-in temperature sensor — Option \ Option \ Option
Output frequency without pressure — 39 kHz Typ.
Maximum frequency change — 4 kHz Typ.
Output voltage Vpp 3.2 Vpp Min. (output load 600 Q) Clipped sine DC cut
Supply voltage Vce 12V (Standard)
Current consumption Icc 2 mA Typ.(4 mA Typ. : Built-in temperature sensor)
Pressure input/output port — 1/8” Fitting
Weight — 200 g
Material — SUS304
B External dimensions ~ (Untmm) [l TypicalData
Atnospheric
I 1
l‘__,] Linearity
. &
/& ¢ : 0.03
gl oo 2| £ 2 = Temp.=14°C
sl @ 7 i 2 0.02
AL E : &
NG L 0.01
& W i3 =
 —— =
Uy g 0 M&W“o@”
Vec (FED E
QD (BLARY =3
| l P.QJT (AL g -0.01
T ) <
f -0.02
Pressure
-0.03
= 0 50 100 150 200
i Pressure [kPa]
e




W)/ Opticel Doico
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I 4

'OPTICAL DEVICE

eFeatures
» Wide selection of types according to application.
» Custom designs available upon request.
Please inquire it.

» Optical Device

Applications Model Rt Optical Specification Inmderlt (gl IDIEREED ({252 Page
(nm) (mm)
4
1{‘;‘,’1‘5;’9‘)@@;’ C type 0° +0.5° DVD:0.35 t
CD:0.45t
4
1/4 Wave plate D type Phase retardation:90° +5 (0° Incident angle) 0° +5° DVD:1.1t
(Double plate)
CD:1.1t
4
1/4 W | o 1Eo
(Doui‘lf rf,;t:)e type 660 0° 45 DVD:0.55 t
DVD CD:0.7t
cD or 135
1/2 Wave plate C type 785 . o 4
(Single plate) 0°+0.5 DVD:0.7 t
CD:0.85t
4
112 Wave plate D type Phase retardation:180° +5° (0° Incident angle) 0° £5° DVD:1.1t
(Double plate)
CD:1.1t
4
1/2Wave plate G type 5 o :
(Double plate) 0°+5 g\é%%t
Optical 1/4 ‘Wave plate C type 0° 0.5° 4
; (Single plate) . ) 0.3t
Pickup 1/4 Wave plate D type Phase retardation:90° +5° (0° Incident angle) 4
Blue | " (Double plate) 405 05 061 136
1/2 Wave plate D type L 4R0° £E° (A° I o Lro 4
(Double plate) Phase retardation:180° +5° (0° Incident angle) 0° £5 061
Dichroic Prism 660 Tp 290 % Ts =290 % (0° Incident angle) 0° +5° 3x3 3t
DVD DVD penetrate type 785 Rp 288 % Rs 2 92 % (0° Incident angle) - 137
CcD i ic Pri 660 Rp =80 % Rs = 97 % (0° Incident ang|
DIIDC\';IrDOIC Prism p OAJ s OAJ ( " Incident ang ) 0° +5° 3x3 3t
reflection type 785 Tp294 % Ts 294 % (0° Incident angle)
Blue | PBS Prism 405 Tp 293 % Rs 290 % (0° Incident angle) 0° +6° 3x3 3t
Blue 405 Rp 284 % Rs =93 % (0° Incident angle)
DVD | Trichroic Prism 660 Tp 293 % Ts 293 % (0° Incident angle) 0° +6° 4x4 4t 138
CcD 785 Tp =94 % Ts = 94 % (0° Incident angle)
405
Blue or
DVD | Grating 660 Grating ratio=1:10:1 Grating pitch 20 ym 0° 3x2 05t
° 785 140
1 0y 0y
YD bichroic Fitter 660,785 22252%2'06:”2 '}"125235 7/;57:5“5: '}";;555 % 0° 4x4 05t
= 0 = 0
DSC OLPF IR-cut Filter 400 to 1200 |50 % Wavelength 650 nm +10 nm
) 50 % Wavelength UV: 410 nm £10 nm 0° 8x7
(Céae:ruelgar) DVC | OLPF UV-IRcut-Filter 410 to 1200 50 % Wavelength IR: 650 nm +10 nm 141
DSLR | OLPF Anti-dustcoat | 400101200 |20 70 avesndin IV 50 am 00 o 0 22x28
. PS Converter 420t0 680 |Tp =94% Rs 295 % (0°Insident angle) 0° 346x35 4.2t
Projector | 3LCD "1 Sink Plate 42010 680 |1 % Max. (0° Incident angle) 0° 23.5 x 20 139

134




/

OPTICAL DEVICE

1/4 Wave Plate
1/2 Wave Plate

¢ Corresponds to DVD.
¢ Corresponds to CD.

Epson Toyocom

1/4 Wave plate 1/2 Wave plate
Type C type D type G type C type D type G type
(Single plate) | (Double plate) | (Double plate) | (Single plate) | (Double plate) | (Double plate)
Material Synthetic quartz
Wavelength (nm) 660 | 785 | 660 | 785 | 660 | 785 | 660 | 785 | 660 | 785 | 660 | 785
Incident Angle 0°+0.5° 0°+5° 0°+0.5° 0°+5°
Dimensions(Ex.) Standard: 4.0 x 4.0
L x W (mm) Other dimensions upon request
Thickness t (mm) 0.35 | 045 | 1.10 1 055 [ 070 [ 0.70 | 0.85 | 1.10 0.70
Phase retardation o it o e
(Incident angle: 0 °) 90725 1807 £5
Reflectance of 0.5 % Max. (Incident angle: 0 °)
AR coating
Wavefront aberration O(ﬁg i”n:nn;s 0.025 A rms (¢3 mm) 0'21)230"):;:;18 0.025 A rms (¢3 mm)

- &R
9
=
L iO.1 i0.1
X ‘AR coating
90°type 45°type 22.5°type
5 , /ig'
6=90"£1 6 =45 +1 6=225 1
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OPTICAL DEVICE

1/4 Wave Plate
1/2 Wave Plate

Product number (please contact us)\
X3Gxxxxxxxxxx00

e Corresponds to Blue Laser.
¢ Glue Less and High stability type : GL series

\_ NEW
I Specifications
Standerd type
1/4 Wave plate 1/2 Wave plate
Type C Type D Type D Type
(Single plate) (Double plate) (Double plate)
Material Synthetic quartz
Wavelength 405 nm
Incident Angle 0°405° | 0°45° \ 0°45°
Dimensions (Ex.) Standard: 4.0 x 4.0
L x W (mm) Other dimensions upon request
Thickness t(mm) 0.30 0.60 0.60
Ph.'ase retardation 90 ° 5 ° 90 ° +5 ° 180 ° 45 °
(Incident angle: 0 °)
Reflectance of o . P
AR coating 0.5 % Max. (Incident angle: 0 °)
Wavefront aberration 0.020 A rms 0.025 A rms
(3 mm, A= 405 nm) (3 mm, A= 405 nm)
High stability type (GL series)
1/4 Wave plate 1/2 Wave plate
Type D Type D Type
(Double plate) (Double plate)
Material Synthetic quartz
Wavelength 405 nm
Incident Angle 0°5° 0°5°
Dimensions (Ex.) Standard: 4.0 x 4.0
L x W (mm) Other dimensions upon request
Thickness t(mm) 0.60 0.60
Phase retardation o o o o
(Incident angle: 0 °) 907 £5 1807 +5
Reflectance of o . no
AR coating 0.5 % Max. (Incident angle: 0 °)
. 0.020 A rms
Wavefront aberration (63 mm, A= 405 nm)
Il OutlineDrawing (Unit:mm) Il Optical Axis Direction
< 8 ® 90° type 45 °type 22.5°type
o
+
+0.1 ' \ /iz
-+ g U
- L *£0.% S I
. 6=90" +1 6 =45" +1 6=225 +1°
&) :AR coating
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OPTICAL DEVICE

Dichroic Prism

CD.

eCorresponds to DVD

DVD penetrate type
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P polarization Re: Reflectance P polarization

Te: Transmittance

S polarization Rs: Reflectance S polarization

Ts: Transmittance
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P polarization Rr: Reflectance P polarization

Te: Transmittance

S polarization Rs: Reflectance S polarization

Ts: Transmittance
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OPTICAL DEVICE

PBS-Prism for Blue

eCorresponds to Blue Laser.

Trichroic Prism

«Corresponds to three wavelength.(Blue,DVD,CD)

PBS-Prism for Blue
M Specificatons

Material BK7 or equivalent
Wavelength 405 nm £10 nm
Incident angle 0° +6°
Dimensions (Ex.) 3.0 x 3.0 x 3.0*" (mm)
Clear aperture $2.0 mm
Wavefront 0.030 Arms Max. (. = 405 nm)
aberration
Wavelength | Incident angle | Characteristics
> 0,
Dichroic coating 0° Tp=93%
- 405 £10 nm Rs > 90 %
characteristics
o ro Tp>89 %
0° +6
Rs > 90 %

Reflectance of
AR coating

0.5 % Max. (Incident angle: 0°)

Trichroic Prism
M specifications

Material BK7 or equivalent
405 nm £5 nm
Wavelength 660 nm £15 nm, 785 nm £15 nm
Incident angle 0° £6°
Dimensions (Ex.) 4.0°"x 4.0°%" x 4.0°" (mm)
Clear aperture ¢ 3.0 mm

Wavefront 0.030 A rms Max.(Ref. A = 405 nm)
aberration 0.025 A rms Max.(Tra. » = 660 nm)
Wavelength | Incident angle | Characteristics

o o Rp > 84 %

Trichroic coating oo e Rs 293 %

i i i
- o 1 po Tp293 %
characteristics | 660 £10 nm 0° 16 Ts > 93 %
o ipo Tp=>294 %
+
785 +15 nm 0° 16 Ts > 04 %

Reflectance of

0, H . o
AR coating 1.0 % Max. (Incident angle: 0°)

Epson Toyocom

Tp: Transmittance

Ts: Transmittance

P polarization

S polarization

Wavelength[nm]

Rp: Reflectance P polarization

Rs: Reflectance S polarization

Transmittance or Reflectance[%]
c oSN8R IU3RIABRSSE

370

Tp: Transmittance

Ts: Transmittance

P polarization

S polarization

690
710
730
750
770
790
8lofp—— - -
850

Rep: Reflectance P polarization

Rs: Reflectance S polarization
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OPTICAL DEVICE

PS Converter

ePolarization beam splitter

Heat Sink Plate

eFor projector

PS Converter
M Specificaion

Material B270 or equivalent
Wavelength 420 nm to 680 nm
34.6"02 x 35.0"%° x 4.2*%" (mm)
Dimensions i
(EX') l I 842401 ;7
34 6402 % 1/2Wave p late
[ N4 ]
Incident -
PBS coating Wavelength angle Characteristics
Characteristics | 420 nm 0° Tp(Ave.) > 94 %
to 680 nm Rs(Ave.) > 95 % Wavekngth n]
Reflectantl;e of Average 0.5 % Max. Te: Transmittance P polarization Rs: Reflectance S Polarization
AR coating
Heat Sink Plate
M Specificaions [l Outline Drawing ~ (Unitmm)
Material Synthetic Quartz Oolical axis
Wavelength 420 nm to 680 nm '
Angle between optical axis and L M
Accuracy against 90°+0.5° ~ @
optical axis Angle between optical axis and W A
0°405° =
Reflectance of o ) PN -
AR coating 1.0 % Max. (Incident Angle: 0 °)
L+0.2 T+0.1
& < AR Coal ing
L W T
20.0 18.0
23.5 16.0
23.5 20.0 on discussion
26.0 21.0
28.0 22.0




OPTICAL DEVICE

Grating

e Corresponds to three wavelength.(Blue,DVD,CD)

Dichroic Filter

eAllows the DVD and CD wavelength to transmit

selectively
Grating
M sopecificatons
Material Non-alkaline glass
Wavelength | 455410 | e60+10 | 78510
(nm)
Dimensions +0.1 +0.1
(Ex) 3.0 x 2.0*°" (mm) -
Thickness 0.3%005 05005 (mm) =
Grating 20 pm (Duty 1:1) E
pitch Other pitches upon request g
Wavefront 0.02 Arms Max.
aberration (A =660 nm, $1.4 mm)
Grating ratio -1 order:0 order:+1 order=1:10:1
9 Other ratio upon request
Reflectance of o . P ‘ ‘ ‘ ‘
AR coating 0.5 % Max. (Incident angle: 0 °) 0 30 60 90 120 150 180

Retardation [deg]

Dichroic Filter

Material Non-alkaline glass
Wavelength 660 nm £10 nm, 785 nm £10 nm
Dimensions +0.1 +0.1
(Ex) 4.0%91 x 4.0 (mm)
Thickness 0.3%005 0,5005 (mm) =70
Wavefront 0.025 Arms Max. g
aberration (A = 660 nm, $2.0 mm) ;
Area Wavelength |Characteristics| &
Peripheral 660 nm >95 %
Transmittance area 785 nm <5%
Center 660 nm >95 %
785 nm >95%
Rf;?if:ﬁ?g“ 0.5 % Max. (Incident angle: 0 °)
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OPTICAL DEVICE

OLPF
IR-cut Filter

eSharply cut infrared ray

UVeR-cut

eSharply cut infrared ray

Anti-Dust coat

eReduce dust adhesion, improve dust removal

IR-cut Filter
M Specifications

100

Material Synthetic Quartz ,glass '\
Wavelength 400 nm to 1200 nm %0
Dimensions  (Ex.) 8.0%005 x 7,009 (mm) “ /
. Angle of optical axis (from cuttin
AccurtallcyI agglnst 9 P 45° +1 5 9) " I
optical axis Separation angle 1 ° . | [Tansmitance I
IR-cut filter 50 % wavelength of IR : 650 nm +10 nm £, I
characteristics g l
Reflectance of 1.0 % Max. % "
AR coating (Incident angle: 0 °, A = 420 nm to 680 nm) 2 /
30
. | |
10 \L
0
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
Wavelength (nm)
UV-IR-cut Filter

=
8|

Material Synthetic Quartz ,glass
Wavelength 400 nm to 1200 nm %
Dimensions (Ex.) 8.0%005 x 7,095 (mm) s L -
. Angle of optical axis (from cutting)
Accuracy against 45° 41 ° _ 70 F
. . * 2
optical axis Separation angle 1 ° g 60 I
UV-IR-cut filter UV:50 % Wavelength : 410 nm £10 nm £ 5
characteristics IR :50 % Wavelength : 650 nm +10 nm €
Reflectance of 1.0% Max. g O
AR coating (Incident angle: 0 °, A = 420 nm to 680 nm) ol
2 -
10t
0 A S s
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
Wavekngth m)
Anti-Dust coat OLPF

T T

Material Synthetic Quartz (Glass) r‘v b b b
Wavelength 400 nm~1200 nm fo0 il e St a FTT T 1T T

Dimensions(Ex.) 22.0°%x28.0°% (mm) % Lo Lo Lo

Angle of optical axis (from cutting) [ [ [

Accuracy against (6)45 "*+1° ™ Lo b Lo
optical axis Separation angle [ N I e e I [ [

(¢) 0° *1° g o A

UV IR-cut coat UV: 50 % Wavelength : 410 nm 10 nm Zw Lo b Lo

characteristics IR: 50 % Wavelength : 650 nm £10 nm o Lo [ Lo

Reflectance of AR 1.0 % max. : Lo Lo Lo

coating (Incident Angle 0 °, A =450 nm~650 nm) 30 [ (. [

Anti-Dust : . L L L
coating side AR coat side or UVIR coat side 20 |- 777‘r TT - 7777:777‘ 777777777 7‘77:777‘ 77777

Anti-Dust Please inquire 10 o b o
characteristics LL_J D L N IR

0350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

Wavelength[nm]
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WORKING FOR EU RoHS / Pb FREE

BEU RoHS / Pb Free Products of Epson Toyocom
Epson Toyocom's standard product offering is compliant with EU RoHS directives.
The appropriate symbol is displayed on individual product pages as applicable.

@PbD free.

Compliant

RoHs @Complies with EU RoHS directive.
*About the products without the Pb-free mark.
Contains Pb in products exempted by EU RoHS directive.
(Contains Pb in sealing glass, high melting temperature type solder or other.)

EDISTINCTIONS

Distinctions between the products with Pb plating terminals and the products that comply with EU RoHS directives.

ePlastic packaged type products.

Marking (year part lot No.) will be changed as follows.

Products with Pb plating terminals
(Terminal Plating ; Sn-Pb)

Numeric 1234 5|6 |7

Products Complied with EU RoHS directive

(Terminal Plating ; Sn-Bi or Sn-Ag) Alphabet Al B C D E FIG|H K
Products Complied with EU RoHS directive
(Terminal Plating ; Sn) Alphabet MIN RISIT UJVIW
oCylinder type products
The color of glass plug will be changed as follows.
Terminal Pb Plating products Blue or Green etc
Complies with EU RoHS directive products Gray or White
B Temrminal materials of Epson Toyocom products that comply with EU RoHS directive
We will deliver products that comply with EU RoHS directives for new orders.
Sn plating of terminals is our standard for the products that offer two types of plating.
camEs Remarks Reference
M Terminal Terminal With Pb . . .
odel M . ’ (Contains Pb in products exempted weight
aterial Plating EU RoHS Free by RoHS directi T
directive y Ro BB, )
C-001R Fe-Ni-Co Sn-Cu ©) [©) 148 mg
C-002RX/ C-2-TYPE | Fe-Ni-Co Sn-Cu @) @) 52 mg
C-004R/C-4-TYPE Fe-Ni-Co Sn-Cu O O 30 mg
C-005R Fe-Ni-Co Sn-Cu O @] 17 mg
FC-12M W or Mo Au O ©) 5 mg
KHz range FC-13E w Au O ©) 8 mg
FC-13F W Au O Contains Pb in sealing glass exempted by RoHS directive. 8 mg
CrYStaI FC-135 W Au O Contains Pb in sealing glass exempted by RoHS directive. 11 mg
units FC-145 W Au O Contains Pb in sealing glass exempted by RoHS directive. 15 mg
FC-255 W Au O Contains Pb in sealing glass exempted by RoHS directive. 22 mg
MC-146 42 Alloy | Sn or Sn-Bi ©) High melting temperature type solder. (Pb85%) 29 mg
MC-156 42 Alloy | Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 50 mg
MC-306/MC-30A 42 Alloy | Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 126 mg
MC-405/MC-406 42 Alloy | Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 229 mg
CA-301 Fe-Ni-Co Sn-Cu ©) ©) 172 mg
FA-118T Mo Au ©) ©) 3mg
FA-128 w Au ©) ©) 7 mg
FA-20H w Au ©) ©) 11 mg
MHz range FA-238 w Au O o 16 mg
Crystal TSX-3225 w Au ©) [©) 17 mg
units TSX-4025 w Au ©) [©) 24 mg
TSX-5032 w Au O [©) 40 mg
FA-365 W Au O Contains Pb in sealing glass exempted by RoHS directive. 84 mg
MA-306 42 Alloy | Sn or Sn-Bi @] High melting temperature type solder. (Pb85%) 124 mg
MA-406 42 Alloy | Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 330 mg
MA-505/MA-506 42 Alloy | Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 505 mg
NS-21R w Au ©) O 13 mg
NS-32R W Au O @] 49 mg
Resonator  |FS-335 w Au O ©) 56 mg
FS-555 w Au ©) ©) 112 mg
FS-585 W Au O @] 112 mg
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Complies
Terminal Terminal With Pb . Bemarks Reference
Model Material Platin EU RoHS B (Contains Pb in products exempted weight
9 o e T
directive by RoHS directive.) (Typ.)
SG-150 series Cu Au ©] ©] 9 mg
SG-211 series W Au O o 13 mg
SG-210 series W Au ©) ©] 15 mg
SG-310 series W Au ©] ©] 26 mg
SG-550 series 42 Alloy Sn-Bi ©) ©] 41 mg
TCO-710x series W Au [©) [©) 53 mg
SG-770 series w Au ©) ©) 166 mg
TCO-708x series W Au ®) ®) 158 mg
SG-645 series 42 Alloy Sn or Sn-Bi @) High melting temperature type solder. (Pb85%) 98 mg
SG-636 series 42 Alloy Sn or Sn-Bi @] High melting temperature type solder. (Pb85%) 241 mg
SG-615 series 42 Alloy Sn or Sn-Bi @) High melting temperature type solder. (Pb85%) 917 mg
SG-531 series 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 698 mg
SG-51 series 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 952 mg
SG-8003BA Cu Au ©) ®) 9 mg
SG-8002CE/SG-8003CE w Au [©) ®) 27 mg
SG-8002LB/SG-8003LB 42 Alloy Sn-Bi ©) ©) 41 mg
SG-8002JF 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 98 mg
SG-8002CA/SG-8003CA w Au ©) ®) 148 mg
SG-8002JC 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 234 mg
SPXO SG-8002JA 42 Alloy Sn or Sn-Bi @] High melting temperature type solder. (Pb85%) 894 mg
SG-8002DC 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 699 mg
SG-8002DB 42 Alloy Sn orSn-Bi O High melting temperature type solder. (Pb85%) 942 mg
SG-8003JF 42 Alloy Sn or Sn-Bi ©) ©) 98 mg
SG-9001LB 42 Alloy Sn-Bi ©) ©) 41 mg
SG-9001CA w Au ©) ©) 155 mg
SG-9001JC 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 239 mg
XG-1000CA W Au ©) ©) 126 mg
XG-1000CB W Au O O 56 mg
EG-2021CA series W Au ®) ®) 135 mg
EG-2001CA series W Au ©) ®) 130 mg
EG-2002CA series W Au ®) ®) 135 mg
EG-2121CA series w Au ©) ©) 133 mg
EG-2102CA series w Au ©) ©) 129 mg
EG-2101CA series w Au ©) ©) 134 mg
HG-2150CA series w Au ©) ©) 153 mg
HG-8002JA series 42 Alloy Sn or Sn-Bi @] High melting temperature type solder. (Pb85%) 896 mg
SG-3030LC/3040LC 42 Alloy Sn or Sn-Ag @) Contains Pb in sealing glass exempted by RoHS directive. 25 mg
SG-3030JF 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 90 mg
SG-3030JC/3040JC 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 239 mg
VG-4231CE w Au ©) ©) 26 mg
VG-4231CB W Au ©) ©) 54 mg
VG-4531CB w Au ©) ©) 53 mg
VG-4231CA W Au [©) ©) 153 mg
VG-4501CA W Au ©) ©) 169 mg
VCXO VG-4502CA W Au ©) ©) 164 mg
VG-4511CA Wi Au ©) ©) 169 mg
VG-1201CA W Au ©) ©) 158 mg
TCO-291J Sn-P-Cu Sn O Contains Pb in sealing glass exempted by RoHS directive. 742 mg
TCO-2000 series Sn-P-Cu Sn ©) Contains Pb in sealing glass exempted by RoHS directive. 971 mg
TCO-2100 series Sn-P-Cu Sn @) Contains Pb in sealing glass exempted by RoHS directive. 1018 mg
TG-3530SA 42 Alloy Sn-Ag [©) High melting temperature type solder. (Pb85%) 290 mg
TG-5021BA Cu Au [©) ©) 9 mg
TG-5021CG w Au ©) ©) 16 mg
TG-5025CG w Au [©) ©) 16 mg
TCX0 TG-5005CE W Au o o 29mg
TG-5010LH 42 Alloy Sn-Bi ©) ©) 22 mg
TCO-5860 series w Au [©) ©) 29 mg
TCO-5060 / 5160 series w Au ©) ©) 214 mg
TCO-6831 Fe-Ni(50 %) Sn-Cu @] Contains Pb in sealing glass exempted by RoHS directive. 5559
0OX-6501GG Cu Au @] Contains Pb in sealing glass exempted by RoHS directive. 709
oCX0 TCO-6600 series Fe-Ni(50 %) Sn-Cu O Contains Pb in sealing glass exempted by RoHS directive. 2759
TCO-676 series Fe-Ni(50 %) Sn-Cu O Contains Pb in sealing glass exempted by RoHS directive. 10.09g
TCO-679 series Fe-Ni-Co Sn-Ag-Cu @] Contains Pb in sealing glass exempted by RoHS directive. 459
TCO-6920A Fe-Ni(50 %) Sn-Cu @] Contains Pb in sealing glass exempted by RoHS directive. 91.0g
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Complies

Terminal Terminal With Pb : kil Reference

Model Material Platin EU RoHS Eres (Contains Pb in products exempted weight

O shones by RoHS directive.) (Typ.)
RX-4045SA 42Alloy Sn or Sn-Ag O High melting temperature type solder. (Pb85%) 290 mg
RX-4045NB CuAlloy | Snor Sn-Ag O High melting temperature type solder. (Pb85%) 84 mg
RX-4581NB CuAlloy | Snor Sn-Ag o High melting temperature type solder. (Pb85%) 84 mg
RTC4701JE 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%) 120 mg
RTC-4701NB CuAlloy | Snor Sn-Ag O High melting temperature type solder. (Pb85%) 83 mg
RTC-4574SA 42Alloy Sn or Sn-Ag O High melting temperature type solder. (Pb85%) 289 mg
RTC-4574JE 42 Alloy Sn-Ag @) High melting temperature type solder. (Pb85%) 118 mg
RTC-4574NB CuAlloy | Snor Sn-Ag O High melting temperature type solder. (Pb85%) 83 mg
RX-4574LC 42 Alloy Sn or Sn-Ag (@) Contains Pb in sealing glass exempted by RoHS directive. 25 mg
RA-4574SA 42Alloy Sn-Ag O High melting temperature type solder. (Pb85%) 289 mg
RTC-4543SA 42 Alloy Sn-Ag @] High melting temperature type solder. (Pb85%) 291 mg
RTC-4543SB 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%) 238 mg
RX-4575LC 42 Alloy Sn or Sn-Ag O Contains Pb in sealing glass exempted by RoHS directive. 25 mg
RX-4571LC 42 Alloy Sn or Sn-Ag O Contains Pb in sealing glass exempted by RoHS directive. 25 mg
RX-4571NB Cu Alloy Sn or Sn-Ag O High melting temperature type solder. (Pb85%) 83 mg
RX-4571SA 42Alloy Sn or Sn-Ag @) High melting temperature type solder. (Pb85%) 309 mg
RA-4565SA 42Alloy Sn-Ag O High melting temperature type solder. (Pb85%) 309 mg
RX-4801SA 42Alloy Sn @) High melting temperature type solder. (Pb85%) 313 mg
Real RX-4801JE 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%) 118 mg
Time RX-5412SF Cu Alloy Sn @) High melting temperature type solder. (Pb85%) 241 mg
Clock RX-8025SA 42Alloy Sn or Sn-Ag @) High melting temperature type solder. (Pb85%) 292 mg
Module RX-8025NB Cu Alloy Sn or Sn-Ag @) High melting temperature type solder. (Pb85%) 84 mg
RTC-8564JE 42 Alloy Sn-Ag @] High melting temperature type solder. (Pb85%) 119 mg
RTC-8564NB CuAlloy | Snor Sn-Ag O High melting temperature type solder. (Pb85%) 83 mg
RX-8564LC 42 Alloy Sn or Sn-Ag @) Contains Pb in sealing glass exempted by RoHS directive. 25 mg
RA-8565SA 42Alloy Sn-Ag @] High melting temperature type solder. (Pb85%) 309 mg
RX-8571LC 42 Alloy Sn @] Contains Pb in sealing glass exempted by RoHS directive. 25mg
RX-8571NB Cu Alloy Sn @] High melting temperature type solder. (Pb85%) 84 mg
RX-8571SA 42Alloy Sn @] High melting temperature type solder. (Pb85%) 311 mg
RX-8581SA 42Alloy Sn or Sn-Ag O High melting temperature type solder. (Pb85%) 289 mg
RX-8581JE 42 Alloy Sn-Ag @] High melting temperature type solder. (Pb85%) 111 mg
RX-8581NB Cu Alloy Sn or Sn-Ag O High melting temperature type solder. (Pb85%) 84 mg
RA-8581SA 42Alloy Sn-Ag @] High melting temperature type solder. (Pb85%) 289 mg
RX-8731LC 42 Alloy Sn or Sn-Ag O Contains Pb in sealing glass exempted by RoHS directive. 25 mg
RX-8801SA 42Alloy Sn (@) High melting temperature type solder. (Pb85%) 313 mg
RX-8801JE 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%) 118 mg
RTC-7301SF Cu Alloy Sn or Sn-Ag O High melting temperature type solder. (Pb85%) 233 mg
RTC-7301DG 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 1082 mg
RTC-72423 42 Alloy Sn or Sn-Bi O High melting temperature type solder. (Pb85%) 661 mg
RTC- 72421 42 Alloy Sn or Sn-Bi @) High melting temperature type solder. (Pb85%) 1090 mg
HF-232A/233A w Au @) O 16 mg
HF-362A/363A w Au ©) O 25 mg
c . HF-372A/373A w Au ©) ©) 42 mg
l\;’(’:slt:a' Fiter  |hF734 W Au o O 129 mg
(MCF) MF-372A/373A W Au O o 42 mg
MF-722A/723A W Au ©) ©) 150 mg
MF-734A W Au O O 124 mg
TF-330A/C W Au ©) ©) 33 mg
FF-32N W Au ©) O 49 mg
FF-555/FF-585 W Au ©) ©) 112 mg
TQS-570AA-7TR W Au [©) 33 mg
. TQS-566AA-7R W Au ©) ®) 33 mg
SAW Filter TQS-557AA-TR W Au @) @) 34 mg
TQS-949AD-7G Wi Au [©) ©) 18 mg
TQS-471BB-7R W Au ©) ©) 30 mg
TQS-477AA-7TR W Au ©) ©) 35 mg
TQS-472BA-7R W Au ©) 170 mg
XV-8000LK 42 Alloy Sn-Ag [©) ©) 191 mg
XV-3500CB w Au ©) ©) 65 mg
XV-8000CB w Au ©) ©) 65 mg
Sensor XV-8100CB W Au ©) ©) 65 mg
HTS-206 Fe-Ni-Co Sn-Pb O High melting temperature type solder. (Pb85%) 54 mg
TSU-20G Cu Sn O Contains Pb in sealing glass exempted by RoHS directive. 200g
TSU-70G Cu Sn O Contains Pb in sealing glass exempted by RoHS directive. 200g
TSU-100G Cu Sn (@) Contains Pb in sealing glass exempted by RoHS directive. 200g
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EHANDLING PRECAUTIONS

When using Epson Toyocom products,it is essential to observe the operating conditions specified in their respective specifications or

catalogs.

mCommon points for all products

1. Shock resistance
Epson Toyocom’s crystal products are designed to resist physical shocks, but crystal products may be damaged under some
conditions, such as dropping from desks or receiving shocks during mounting. Please be sure to re-check the characteristics if product
has received any shocks.

2. Soldering heat resistance
Epson Toyocom'’s crystal products except SMD products use solder having a +180°C to +200°C melting point. Heating up the package
more than +150°C may deteriorate the characteristics or damage the products. If the crystal products need to be soldered at
temperature of more than +150°C,SMD products are recommended. Using higher temperatures over the following reflow conditions to
crystal products, even SMD products, may cause the characteristics to deteriorate. The reflow conditions within following profile is
recommended. Always check the soldering temperature and time before mounting these products. Also, please check them again
when the mounting conditions are changed. Please contact us for inquiries about heat-resistance if crystal products need to be
soldered over the following profile.
(1) Cylinder products and DIP products

Model Soldering conditions
. +280 °C or under @ Max. 5 s.
[Cylinder]  C-TYPE, C-2-TYPE, C-4-TYPE HTS-206 Do not heat the package at more than +150 °C.
[ Cylinder] CA-301 +260 °C
or under @ Max.10 s.
[DIP] F?'I’GCE?QZ/APZT/ 733%'185)82[)8 /DC, Do not heat the package at more than +150 °C.
. - ~ Temperature in point of soldering iron
[DIP] 'ITgOO-66982301A/ TCO-676/TCO-679 +370 °C or under @ Max.5 s. (Each terminal)
Do not heat the package at more than +150 °C.

(2) SMD products Reflow profile (example)

The availability of the heat resistance for reflow conditions of JEDEC-STD-020D is judged individually. Please inquire it.

+250 °C |-

+200°C =

Temperature (°C)

+150 °C =

+1°Cls
to +5°C/s

Twice reflows

Type:E

+220°C 4

+260 °C Max.

X

Type:T +260 °C Max. Type:JEDEC

+1°Cls

to +5 °Cls +220°C

+1°Cls

+170 °C to +5 °Cls

100s
«— 0

Pre-heating area i

Stable melting area

+3°Cls Max. 4,
180 °C +200 ‘G A

+150 °C

» +150 °C

# 120s i
— !

i Pre-heating area |

Stable melting area | 605~120s i

Pre-heating area

Te=+260 °C Max.

' \ +6 °C/s Max.

=\

i-d—b
'60's ~ 150 s Min.

Stable meltina area

Time(s)

Please make temperature rate as gentle a curve as possible. Also, if the package is cellular, the possibility of cracking is inevitable,
so please store it for a short duration and take measures to protect product from dampness when you store it in high humidity.

Model

Type.E Type:JEDEC

Remarks

kHz Range
Crystal unit

FC-12M

Type:T
- Please contact us

FC-13E

FC-13F

- Please contact us

FC-135

- Please contact us

FC-145

- Please contact us

FC-255

- Please contact us

MC-146

Please contact us

MC-156

Please contact us

MC-306

MC-30A

MC-405/406

MHz Range
Crystal unit

FA-118T

FA-128

FA-20H

O|O[O] I

FA-238V

FA-238

TSX-3225

1 {O]O] O] O O] O] O O] O] O] O] O] O] O|O| O
|

TSX-4025

TSX-5032

|
O| 0| 0| O] O] O] O| O] O] O|O|O

I
I {O|O|Of 1

FA-365

MA-306

- Please contact us

[

MA-406

Tc=+250 °C

MA-505/506

I [O]O|O|Of I
|

Tc=+250 °C

FH-33H

SAW

Resonator

NS-21R

NS-32R

FS-335

0| 0| 0| 0| 0| O

FS-555/585

O|O|Of 1
|

- Please contact us




Model

Type.E

Type:T

Type:JEDEC

Remarks

SPXO

SG-3030 series

Please contact us

SG-3040 series

O|0

Please contact us

SG-150S*E

SG-211S*E

SG-210 series

SG-310 series

SG-550 series

O|O|Of I

TCO-710x series

ol

SG-770 series

TCO-708x series

ol

O] 0| 0| 0| O] O|O|O

SG-645 series

SG-636 series

Please contact us

Tc=+250 °C

SG-615 series

O|O[|Of 1

Tc=+245°C

Programmable

SG-8003BA

SG-8003CE

SG-8003LB

SG-8003CA

SG-8003JF

SG-8002CE

SG-8002LB

O] 0| 0| 0| 0| 0| 0| O

SG-8002JF

SG-8002CA

O

SG-8002JC

Please contact us

Tc=+250 °C

SG-8002JA

O

Tc=+245°C

Spread
Spectrum

SG-9001LB

O

SG-9001CA

O

SG-9001JC

Please contact us

Tc=+250 °C

SAW

XG-1000CA

XG-1000CB

EG-2021CA series

EG-2001CA series

EG-2002CA series

EG-2121CA series

EG-2102CA series

EG-2101CA series

High-Stability

HG-2150CA series

HG-8002JA series

Tc=+245°C

VCXO

VG-4231CE

O] O[O O] O] O| O] O] O O] O] O] O] O| O] O| O|O|O| O] |

VG-4231CB

VG-4531CB

VG-4231CA

VG-4501CA

VG-4502CA

VG-4511CA

VG-1201CA

TCO-2152

TCO-2000 series

Tc=+245°C

TCO-2100 series

O[O|Of I

O|O|O| OO0 OO OO0 OO0 O|O|O|O|O|O| O

Tc=+245 °C

TCXO

TG-3530SA

Please contact us

Tc=+250 °C

TG-5021BA

Please contact us

TG-5021CG

Please contact us

TG-5025CG

Please contact us

TG-5005CE

O|0| 0|0 |

Please contact us

TG-5010LH

Ol 1

Please contact us

TCO-5860 series

Please contact us

TCO-5060/5160 series

O|Of1

Please contact us

OCXO

0OX-6501GG series

Tc=+245°C

Sensor

XV-8000LK

Tc=+250 °C

XV-3500CB

XV-8000CB

XV-8100CB

O|O[|0| O] I

0| 0| 0| 0| O




/1

Model Type.E Type:T Type:JEDEC Remarks

Real RX-4045SA O - Please contact us Tc=+250 °C
Time RX-4045NB ®) - Please contact us
Clock RX-4581NB O - Please contact us
Module RTC-4701JE ®) - Please contact us

RTC-4574SA ©) - Please contact us Tc=+250 °C

RTC-4574JE O — Please contact us

RTC-4574NB ©) — Please contact us

RX-4574LC O — Please contact us

RA-4574SA ©) - Please contact us Tc=+250 °C

RTC-4543SA ©) - Please contact us Tc=+250 °C

RTC-4543SB O — Please contact us

RX-4575LC @] - O

RX-4571LC @) - [e)

RX-4571NB @) - O

RX-4571SA O - (@) Tc=+250 °C

RX-5412SF @) - [e)

RA-4565SA O - O Tc=+250 °C

RX-4801SA @) - (@) Tc=+250 °C

RX-4801JE ©] - Please contact us

RX-5412SF @) - [e)

RX-8025SA ©) - Please contact us Tc=+250 °C

RX-8025NB ©) — Please contact us

RTC-8564JE ©) — Please contact us

RTC-8564NB O — Please contact us

RX-8564LC O - Please contact us

RA-8565SA @) - (@) Tc=+250 °C

RX-8571LC @] - O

RX-8571NB @) - [e)

RX-8571SA O - O Tc=+250 °C

RX-8581SA ®) - Please contact us Tc=+250 °C

RX-8581JE ®) - Please contact us

RA-8581SA O - Please contact us Tc=+250 °C

RX-8731LC [@) - [e)

RX-8801SA ©) - o) Tc=+250 °C

RX-8801JE O — Please contact us

RTC-7301SF ©) — Please contact us

RTC-72423 ©) - Please contact us Tc=+245 °C
Filter HF-232A/233A — ©) O

HF-362A/363A — O @)

HF-372A/373A — O O

HF-734 - O @)

MF-372A/373A — ©) O

MF-722A/723A — O O

MF-734A - O @)

TF-330A/C - — @)

FF-32N O - Please contact us

FF-555/FF-585 ©] - Please contact us

TQS-557AA-7R - O @)

TQS-949AD-7G - O @)

TQS-471BB-7R - O @)

TQS-477AA-7TR - O @)

TQS-472BA-7R - O @)

3. Mounting precautions
Shocks by auto mounting
Shocks caused by auto mounting and vacuuming may deteriorate the characteristics and affect the products. Please set the
mounting conditions to minimize the shocks as much as possible, and be sure that there is no affect on the characteristics before
mounting. Please review the conditions after the conditions are changed. Also please be sure that crystal products don’t hit machines
or other electric boards, etc. before or after mounting.

(1) a) Ceramic package products and SON products
Bending the board after soldering ceramic package products and SON products (MC-146,RTC-****NB,RX-****NB) may cause
peeling off portions of soldering or package cracks by mechanical stress. Particularly, in the case of cutting boards after soldering
these products, please be sure to layout the crystal on a less stressed location and use less stressed cutting method.

b) Ceramic package products
In the case of soldering ceramic package products on a different expansion-coefficient board (ex. Epoxy Glass),soldering crack at
the foot pattern would be expected under repeated temperature changes for a long period. Under these conditions, be sure to
check the solderability in advance.



(2)Cylinder products
Bending the lead on the glass or pulling the lead strongly may cause cracking of the hermetic seal glass at the root of the lead and
may cause the airtightness and the characteristics to deteriorate. When the lead of crystal products need to be bent as in the figure
below, leave more than 0.5 mm of lead from the case and hold the lead to prevent the lead from cracks. When the lead needs to be
repaired, do not pull it, and hold the bent part to correct it. Giving undue pressure on this portion of hermetic seal may cause the

airtightness to deteriorate. Please avoid applying pressure. Gluing the case of products on the electric board is recommended to
prevent the airtightness from deteriorating.

® nstallation example

More than 0.5 mm

E Direct soldering to the case may deteriorate the characteristics.

L 1111

Printed circuit board solder

(3)DIP products
Deformed leads cannot be inserted into board holes. Avoid applying stress sufficient to deform leads.

(4)SOJ Products and SOP products
Please avoid applying stress sufficient to deform the leads.
Deformed leads may cause incorrect soldering.

Particularly SOP products need to be handled with the greatest care.

4. Ultrasonic cleaning
*Products using AT-cut crystal and SAW resonator/filter can be cleaned by ultrasonic methods. But under some conditions, the

crystal characteristics may be affected and internal wiring may be damaged. Please be sure to check the suitability of your system
in advance.

*Products using tuning-fork crystals and gyro sensors cannot be guaranteed if cleaned using ultrasonic methods, because crystal
may be destroyed.

*Do not wash open-type products.

*With washable products, avoid the use of cleaners or solvents that may negatively affect the product.

5. The affect of mechanical vibration

While there is any given shock or mechanical vibration periodically to crystal products, such as, a piezo sounder, a piezo buzzer, and
speaker, to crystal products, output frequency and amplitude can be changed. Especially the quality of telecommunication equipment
could be affected by this phenomenon. Although Epson Toyocom’s crystal products are designed to minimize the effect of
mechanical vibration, Epson Toyocom recommends to check them in advance and then follow the Mounting guidelines as below.

® Mounting guidelines

(1) Ideally, the mechanical buzzer source should be mounted on a separate PCB from the crystal device.
(2) It is advisable to use cushion or cutting PCB, if you mount on same PCB.

(3) Traveling mechanical vibration differs when applied to the PCB only vs. inside the body. Last of all, it is advisable
to conform to inside body characteristics.

6. Storage

(1) Storing the crystal products under higher or lower temperature or high humidity for a long period may affect frequency stability or
solder ability. Please store the crystal products at the normal temperature and humidity, avoid storing them for a long period and
mount them as soon as possible after unpacking.

Normal temperature and humidity:
Temp,+15 °C to+35 °C, humidity 25 % RH to 85 % RH(refer to the standard conditions of test site JIS Z-8703)
(2) Please carefully handle the inner and outer boxes and reel. External pressure may cause deformation of reel and tape.

7. Radiation
Exposure to radiation can cause deterioration in performance, so avoid irradiation.

8. Chemicals / pH
Do not use or store the product in a pH range that may cause corrosion or dissolution of the materials or packaging.

9. Adhesive

Do not use an adhesive that may cause corrosion of the packing materials, terminals, components, glass materials, and vapor
deposited materials used in the products.

(For example, a chlorine-based adhesive may corrode the metal parts “lid” of a crystal unit to diminish the hermetic qualities, lowering
the performance.)

10. Halogen Compound

Do not use products in halogen gas. Even a slight amount of halogen gas, such as that found in chlorine gas in the air or in metal
parts used in the package, may corrode. Also, do not use any resin that emits halogen gas.



HCrystal unit / Resonator

1. Drive level
Applying excessive drive level to the crystal units may cause deterioration of characteristics or damage. Circuit design must be such
as to maintain a proper drive level.(refer to page “Drive level”)

2. Negative resistance
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation or oscillation start up time may increase (refer to
page “Allowance for Oscillation”.)

3. Load capacitance
Differences in the load capacitance in the oscillation circuit may result in deviations in the oscillation frequency from the desired
frequency. Attempting to tune by force may merely cause abnormal oscillation. Before use, please specify the load capacitance of the
oscillation circuit.(refer to page "Load capacitance” )

B Crystal Oscillator and real time clock module
All crystal oscillators and real time clock modules are provided with a CMOS IC. Please pay attention to the following points.

1. Static electricity
Although an anti-static-electricity protection circuit is provided in the circuit, excessive levels of static electricity may damage the IC.
Choose conductive materials for containers and packing material. Use a soldering gun and a measuring circuit free from high-voltage
leakage and provide grounding connection when working with them.

2. Noise
Applying excessive level of extraneous noise to power source or input terminal may cause latch up or spurious phenomenon,
which results in malfunction and breakdown.
To maintain stable operation, provide by-pass capacitor with more than 0.1 uF at a location as near as possible to the power source
terminal of the crystal products (between Vcc - GND). Do not permit any objects which emit a high level of noise in a location near
the crystal oscillator.

3. Power supply line
Line impedance of a power supply should be as low as possible.

4. Output Load
It is recommended that output load is installed as close as possible to an oscillator (within 20 mm).

5. Treatment of unused input terminals
Unused pins that are left open may collect noise, thereby resulting in malfunction. Also, power consumption may increase when both
P-channel and N-channel are turned on, therefore connect unused input terminals to Vcc or GND.

6. Heat impact
Repeated large changes in temperature may degrade the characteristics of a deteriorated crystal unit and cause breakage of wires
inside the plastic mold. This must be avoided.

7. Mounting direction
Incorrect mounting of the oscillator may cause malfunction and breakdown, so please check the mounting direction when installing.

8. Power on
It is not recommended to power on from intermediate electric potential and / or extreme fast power on. Powering on under such
conditions may cause no oscillation and / or malfunction.

B Optical device

1. Chemicals
Do not use chemicals that may negatively affect the glass materials, vapor deposited materials, or adhesives used in the product.



BPRECAUTIONS IN DESIGNING OSCILLATION CIRCUITS

1. Drive level
Drive level denotes electric power required to oscillate a crystal unit, which can be calculated using the following formula.

Drive level (P ) =1 +Re

Where i stands for current to pass in the crystal unit, Re for effective resistance of crystal unit, and Re=R1(1+Co/CL)>.
If the Drive level (P) exceeds the specified level, oscillation frequency will shift. This occurs because an excessive level of power

causes stress for the crystal and, consequently, temperature rises. If excessive drive level of power is applied to the crystal unit,
this may deteriorate or damage the characteristics.

Equivalent circuit of crystal unit Oscillation circuit
Rt
| >o—e
L1 Cc1 Rt i Ro
. =
X'tal

2. Allowance for oscillation

Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start-up time may be increased, or No
oscillation may occur. In order to avoid this, provide enough negative resistance in the circuitry design.

@ Crystal unit and Oscillator ® Check of Negative resistance
Rf
Crystal unit Oscillator . L )

—_L | [ ) 1. Connect the resistance (r) to the circuit in series with the crystal unit.

L CL 2. Adjust (r) so that oscillation can start (or stop).
T r Ro 3. Measure (r) when oscillation just starts (or stops) in (2) above.
CI(Re) R ’—{ D 4. Recommended (r)
Xtal (r)> CI x(5 to 10)
I Co —— Co

3. Load capacitance
Differences in the load capacitance of the oscillation circuit may result in a different oscillation frequency from the desired one, as
shown in the figure below. Approximate expression of the load capacitance of the circuit CL=Cc x Cb/ (CG+CD)+Cs.
Where CS stands for stray Capacity of the circuit.

@ Frequency and load capacitance |@Reference for setting parameters of oscillation circuit

characteristics
Rf
100 Symbol | ReMQ) | Ro(kQ) | Ce(pF) | Cb (pF)
N 1 >0 * Frequency range
X 50 20 kHz to 60 kHz 20 500 10 10
= RD
EI 60 kHz to 165 kHz 10 300 10 10
g 07 7 ] I 5.5 MHz to 30 MHz 515 | 5~15
é:_ Xtal e (Fundamental) 1 05
L;E_ 50 30 MHz~50 MHz 5~10 5~10
Ca Co (Fundamental)

T T T IC: equivalent to TC74HCUO4 (Unbuffer)
5 10 15 IC: equivalent to TC74VHCUO04 (Unbuffer) (30 MHz to 50 MHz)

] (TC74HCUO04 and TC74VHCUO04 are product number of
Load capacitance (pF) Toshiba Corp.)




OUTPUT WAVEFORM AND TEST CIRCUIT

1. Timing chart

(1) CMOS load (2) TTL load
tr tf tr tf

Vce Vce

80%o0r 90% Vcc -4 L\ ’ i \
50% Vcc 24V
\ 14V I ‘
20%or 10% Vcc f U 0.4V U

GND GND

>
Vor VoL VOH VoL

NOTE : SYM=tw/tx100%

2. Test conditions

(1) Supply voltage Miniature socket parts

*More than 150us until voltage level reaches 90 % from 0 %.
*Supply voltage impedance is less than 2 Q of resistance.

(2) Oscilloscope Miniature
*Input capacitance of less than 15 pF probe
*Frequency range of 5 times or more of measurements frequency.
*Earth lead of the probe should be as short as possible.

*Probe impedance when measuring frequency is to be more than
1 MQ.Simultaneous measurement is possible as the wave form
passes from the amplifier stage of an oscilloscope. Socket (GND)

(3) MISCELLANEOUS }
*CL includes the probe capacitance. / I

Ammeter with small internal impedance should be used.
*To observe wave form, please use a miniature socket.
(do not use a long ground wire of the probe.)

Tip adapter
(Test point)

3. Test circuit

SG/EG/MG/HG/VG series

(1) CMOS load (2) TTL load R . (3) Current consumption
i 1TTL=4 kO
T 10TTL=390 @
0.01 uF \/ POINT E :
— 001 F e our © L oonr] Ve our 11 Lig i L 000w | e our
vee o Measured ST t0 0.1 4l N H ==t0 0.1 pF:
¢ Vce Measured | ' vce Measured
Object Object . S Object
(Vo) GND —— L_cwmos GND E ¥ ee
1) - :._3!____5 GND
For L_CMOS value, 1;:"'“5 Diode: 1S2076A
refer to the .
*1 : To connect in case of the frequency specifications For L_CMOS value, refer to the
voltage-controlled function 777 of each model. 777 specifications of each model. 777
TCO-****series *1 : To connect in case of the frequency voltage-controlled function
(1) 50Q load
1nF  10kQ
Model: Vee Measured ouT) VWV Erequency counter
TCO-6920A 0.1 uF (x1) Ve Object
TCO-291J Voo = GND 50 Q Terminal
Ve Power meter
Oscilloscope
777
(2) CMOS load-1
— Oscilloscope
3 pF
Model: vee " ’ ouTt i |—> Frequency counter
easure
TCO-2004 VG-4501CA 0.1 uF (+1) Object
TCO-2104 VG-4502CA Veemm o= Ve ono = Lowos
TCO-710x series Vo
TCO-5060/5160 series :

TCO-708*X1A series iz
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(3) CMOS load-2

> Oscilloscope
3pF
Model: Vce Measured ouT i |—> Frequency counter
TCO-676 01 4F o oo
TCO-679 Ve —+

Vc 4 o
- GND = Sk
L_CMOS
Ve

777
(4) Resistance,Capacity load
0.01 uF T’ Oscilloscope
Model:
V ouT
TCO-5860 series CC easured — H > Frequency counter
0.01 uF(* Object
TG-5021CG T e 1L
TG-5025CG Load_C Load_R
TG-5010LH Ve
TG-5005CE 7
TG-5021BA
(5) TTL load
—»3 oF Oscilloscope
Model: "—| |—> Frequency counter
TCO-2002
TCO-2102
TCO-6730 l vee Measured o
TCO-708*A1A series 0.4 pF (+1) Object
Vee 0= ‘ Ve D — 15953
L_CMOS or egivalent
T Ve T
* - - >
(6) LV-PECL load
Model: 130(%130(% 10F 1ka
Frequency
TCO-2111 ) Voo e 9 9 l_| |_/\/;/\’_' counter
TCO-2131 Measured Oscilloscope
0.1 uF (x1) Object
Vee 0= ? VC  gnp OUT2 » Osciloscope
T Ve % % T_1|n|; '1 “kQ‘ ’ Frequency
820 | 820 counter

hd g

777
(7) LVDS load
1nF
Model: o vce OUT1 _|” Oscilloscope
TCO-2114 Measured Voo (Current prove)
0.1 uF (+1) Object 1nF ?

\'[p— i enp  OUT2 —| ————— Oscilloscope
(Current prove)
Ve 500 ? 50 Q

777
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COMPARISON TABLE FOR MODEL AND PRODUCT NUMBER

The Product Number expresses the specification of the product with the codes of 15 columns.
As for the order, please use the Product Number.

Product Number 15 digit Specification for product number “xxxx”

Q|x|x|x x|x|x|x x|x|x|x|x|x|x Model Nominal Load
freauencv Capacitance(CL)
* + FC-12M 32.768 kHz 12.5 pF )
Model code Ordered number of spec Packing code
< 00:Standard Packing >
Q or X : Fix Pb free code

< Current=0 > ,< EU RoHS / Pb free product =1,2 >
Ceramic package products with metallic lid are pb free type of product.

When ordering, please specify Product Number. Please confirm your specifications and consult our standard packing specifications
before contacting us for Product Number specifications and standard packing specifications.
See below for examples of our standard frequency specifications.

ECRYSTAL UNIT
okHz range Crystal Units

Product number Model Nominal frequency Load c?gf)cnance Freque(n:1yot_(6))lerance S;:Qﬂzrgd
X[ 1A00006 {10001 |00 FC-12M 32.768 kHz 12.5 pF +30 3000 pcs / Reel “L”
Q[13FC13F |0/0001|00 FC-13F 32.768 kHz 12.5 pF +30 3000 pcs / Reel “L”
Q[13FC135 (0000400 FC-135 32.768 kHz 12.5 pF +20 3000 pcs / Reel “L”
Q[13FC145]0/0006 |00 FC-145 32.768 kHz 12.5 pF +20 3000 pcs / Reel “L”
Q[13FC255 [0/0004 |00 FC-255 32.768 kHz 12.5 pF +20 3000 pcs / Reel “L”
Q[13MC146 [1]0002|00 MC-146 32.768 kHz 12.5 pF +20 3000 pcs / Reel “L”
Q[13MC156 [1/0004 |00 MC-156 32.768 kHz 12.5 pF +20 3000 pcs / Reel “L”
Q[13MC306 {10003 |00 MC-306 32.768 kHz 12.5 pF +20 3000 pcs / Reel “L”
Q[13MC405 [1]0002 |00 MC-405 32.768 kHz 12.5 pF +20 1000 pcs / Reel “L”
Q[13MC406 [1]/0001|00 MC-406 32.768 kHz 12.5 pF +20 1000 pcs / Reel “L”
Q[11CO01R [1]0021]00 C-001R 32.768 kHz 12.5 pF +20 250 pcs / Vinyl bags
Q[11C02RX [1]0022|00 C-002RX 32.768 kHz 12.5 pF +20 500 pcs / Vinyl bags
Q[11C004R [1]0020/00 C-004R 32.768 kHz 8.7 pF +20 500 pcs / Vinyl bags
Q[11C005R [1]0023 |00 C-005R 32.768 kHz 8.2 pF +20 500 pcs / Vinyl bags
(/1262000 |1]0254|00 | C-2-TYPE 40.000 kHz 12.5 pF +50 500 pcs / Vinyl bags
Q[12G4000 [1]0010/00 | C-4-TYPE 40.000 kHz 12.5 pF +50 500 pcs / Vinyl bags
oMHz range Crystal units

. Load Frequenc Frequency temperature
Product Number Model F,;le%rng: (iy capacitance tolerancﬁey charayctelgstics O\éenrjtgpe S;:g&?\;d
(CL) (x10°) (x10°)

Q|22FA128 |0[0022 |00 FA-128 24.000 MHz 10.0 pF +10 +10/-20 °C to +75 °C |Fundamental| 3000 pcs / Reel “L”
Q[24FA20H |0[0037 |00 FA-20H 40.000 MHz 12.0 pF +10 +15/-20 °C to +75 °C |Fundamental| 3000 pcs / Reel “L”
Q|22FA23V |0[0019 |00 FA-238V 12.000 MHz 10.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 3000 pcs / Reel “L”
0/22FA23810/0264 |00 FA-238 20.000 MHz 10.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 3000 pcs / Reel “L”
X|1E00002 [1{0172 |00| TSX-3225 40.000 MHz 9.0 pF +10 +10/-20 °C to +75 °C |Fundamental| 2000 pcs / Reel “L”
X|1E00006 |1{0045 [00| TSX-5032 10.000 MHz 18.0 pF +10 +10/-20 °C to +75 °C |Fundamental| 2000 pcs / Reel “L”
0]22FA365 [0/0065 |00 FA-365 20.000 MHz 10.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 1000 pcs / Reel “L”
0]22MA306 [1/0022 |00 MA-306 20.000 MHz 10.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 3000 pcs / Reel “L”
Q[22MA406 |1{0563 |00 MA-406 20.000 MHz 10.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 1000 pcs / Reel “L”
Q/22MA505 {10208 |00 MA-505 20.000 MHz 16.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 1000 pcs / Reel “L”
Q[22MA506 |1{0426 |00 MA-506 20.000 MHz 16.0 pF +50 +30/-20 °C to +70 °C |Fundamental| 1000 pcs / Reel “L”
0/21GA301 10529 |00 CA-301 20.000 MHz 16.0 pF +30 +30/-20 °C to +70 °C |Fundamental| 500 pcs / Vinyl bags
o SAW Resonator

Product Number Model fr,\;?qrgﬂy Freque(r1xc13/0'§g)lerance Operating temperature range Standard packing
Q[25NS32R [0{0001 |00 NS-32R 314.890 MHz +50 -40 °C to +85°C 4000 pcs / Reel “R”
Q]25FS33510{0052 |00 FS-335 315.000 MHz +100 -40 °C to +85°C 4000 pcs / Reel “R”
Q|25FS55510{0016 |00 FS-555 315.000 MHz +100 -40 °C to +85°C 4000 pcs / Reel “R”
Q|25FS5850/0015 |00 FS-585 434.000 MHz +50 -40 °C to +120°C 4000 pcs / Reel “R”




BCRYSTAL OSCILLATOR
®SPXO ( 32.768 kHz )

Product Number Model Output frequency Freque(nxc1yot_g)lerance tempera::urr?quﬁgrcgcteristics Standard packing
Q[3102LC0 |2|0001{00 | SG-3030LC 32.768 kHz 5123 +5t0 -20/-20 °C to +70 °C | 1000 pcs / Reel “L”
Q[3102JF0{2|0001 |00 SG-3030JF 32.768 kHz 5 +23 +5t0-20/-20 °C to +70 °C | 1000 pcs / Reel “L”
Q[3102JC02|0001{00 | SG-3030JC 32.768 kHz 5 +23 +5t0 -20/-20 °C to +70 °C | 1000 pcs / Reel “L”
Q[3103LCO |1]0001{00 | SG-3040LC 32.768 kHz 5123 +5t0 -20/-20 °C to +70 °C | 1000 pcs / Reel “L”
(/3103JC0 1/0001{00 | SG-3040JC 32.768 kHz 5 +23 +5t0-20/-20 °C to +70 °C | 1000 pcs / Reel “L”

oSPXO
. Frequency tolerance /
Product Number Model § g Function Oty Operati%g te%perature range | Standard packing
requency Voltage (x1 0'6)
Q[33550FE[1]0008|00 | SG-550SEF 20.000 MHz S:Standby 1.8V B: +50/-20 °C to +70 °C 1000 pcs / Reel “L”
0/33645W7(1/0043/00 | SG-845SCW 40.000 MHz S:Standby C:3.3V M: 100/ -40 °C to +85 °C | 1000 pcs / Reel “L”
([33636E4 [1]0009(00 | SG-636PCE 20.000 MHz P: OE C:3.3V C: +100/-20 °C to +70 °C 1000 pcs / Reel “L”
Q[3361501{1]/0772]00 SG-615P 20.000 MHz P:OE 5.0V C: £100/-20 °C to +70 °C 1000 pcs / Reel “L”
[3253101{1]0355]00 SG-531P 20.000 MHz P:OE 50V C: +100/-20 °C to +70 °C 35 pcs / Tube
(/3251001{1]0002 |00 SG-51P 20.000 MHz P:OE 5.0V C: 100 /-20°C to +70 °C 25 pcs / Tube
((33211G7(0{0009(00 | SG-211SCC 25.000 MHz Standby 3.3V H: +20/-40 °C to +85 °C 3000 pcs / Reel “L”
([33210BG|0]0004|00 | SG-210SGB 24.000 MHz Standby 1.5V C: +100/-20 °C to +70 °C 3000 pcs / Reel “L”
Q|33310F7/0/0017]/00 | SG-310SCF 20.000 MHz S:Standby 33V C:+100/-20 °C to +70 °C | 2000 pcs / Reel “L”
X|1G00036 {1]0008 |00 | TCO-7106X1A4 25.000 MHz Standby 3.3V +50 /-40 °C to +85 °C 1000 pcs / Reel “L”
X|[1G00037{1]0003|00 | TCO-7107X1A4 25.000 MHz Standby 3.3V +100/-40 °C to +85 °C 1000 pcs / Reel “L”
X|[1G00235(1/0028|00 | SG-770SCD 106.250 MHz Standby 3.3V L:+50 /-40 °C to +85 °C 1000 pcs / Reel “L”
X|1G00021 {10031 |00 | TCO-7085X1A1 25.000 MHz Standby 3.3V +25/-10°Cto +70 °C 1000 pcs / Reel “L”
X[1G00022 {10065 |00 | TCO-7086X1A4 25.000 MHz Standby 3.3V +50/-40 °C to +85 °C 1000 pcs / Reel “L”
X|1G00023{1/0013|00 | TCO-7087D1A1 25.000 MHz Standby 5.0V +100/-10 °C to +70 °C 1000 pcs / Reel “L”
®Programmable
. Frequency tolerance /
Product Number Model f Output Function Operating Operatiilg ten):perature range | Standard packing
requency Voltage (><10'6)
Q[33519E70[0026 {00 | SG-8003CE SC 20.000 MHz S:Standby C:3.3V C: +100/-20 °C to +70 °C 2000 pcs / Reel “L”
Q[3321CE7 |0]0041{00 | SG-8002CE SC 20.000 MHz S:Standby C:3.3V C: +100/-20 °C to +70 °C 2000 pcs / Reel “L”
0[3323LB2 [1{0004 |00 | SG-8002LB PH 20.000 MHz P:OE H:5.0 V C: +100/-20 °C to +70 °C 1000 pcs / Reel “L”
Q[3308JF7[1{0047]00 | SG-8002JF SC 20.000 MHz S:Standby C:3.3V C: £100/-20 °C to +70 °C 1000 pcs / Reel “L”
Q[3309CA7 |0[0062{00 | SG-8002CA SC 20.000 MHz S:Standby C:3.3V C: £100/-20 °C to +70 °C 1000 pcs / Reel “L”
Q[3307JCG7 [1]0003 |00 | SG-8002JC SC 20.000 MHz S:Standby C:3.3V C: £100/-20 °C to +70 °C 1000 pcs / Reel “L”
Q[3306JA7[1{0103|00 | SG-8002JA SC 20.000 MHz S:Standby C:3.3V C: +100/-20 °C to +70 °C 1000 pcs / Reel “L”
Q[3204DG7 [1]0003{00 | SG-8002DC SC 20.000 MHz S:Standby C:3.3V C: £100/-20 °C to +70 °C 35 pcs / Tube
(/3203DB7 [1]0001 {00 | SG-8002DB SC 20.000 MHz S:Standby C:3.3V C: 100 /-20 °C to +70 °C 25 pcs / Tube
eSpread spectrum

Product Number Model Output frequency MO?UIatlon Spread Function Stand_ard Suffix

ype percentage packing
Q[3331521 |1]0007{00 | SG-9001LB 100.000 MHz C:Centre 10:+1.0 % P:OE 2000 pcs / Reel “L” C10P
(/3331701 |0[0016 |00 | SG-9001CA 100.000 MHz C:Centre 15:#1.5 % P:OE 1000 pcs / Reel “L” C15P
Q[3331E11 [1/0007(00 | SG-9001JC 100.000 MHz D:Down 20:-2.0 % P:OE 1000 pcs / Reel “L” D20P
oL ow-jitter SAW

Product Number Model fr%li}g;’iy Outg;rtn(r:ggﬁ |;|on 05’5{2329 Freq%iqg&;olerance Standard packing Suffix
Q[3851GA0 |0]0027 {00 | XG-1000CA | 125 MHz CMOS D:2.5V | B:#50/-10 °C to +70°C | - | 1000 pcs / Reel “L” DB
Q/3851GB0 |0]0028 [00 | XG-1000CB | 125 MHz CMOS E:1.8V | B:#50/-10 °C to +70°C | - | 2000 pcs / Reel “L” EB
Q[3807GA0 |0[0001 {00 | EG-2021CA | 125 MHz C:CMOS SYM 5 % 25V GP:+50/0 °C to +70°C | N | 1000 pcs / Reel “L” | CGPN
Q[3801GAO |0[0002 {00 | EG-2001CA | 125 MHz P:CMOS SYM #5 % C:3.3V |H:+100/0°Cto+70°C| - | 1000 pcs /Reel “L” | PCH
(/3802GA0 |0[0020 {00 | EG-2002CA | 125 MHz P:LV-TTL SYM 5 % C:3.3V | Z#50/0°Cto+70°C | - | 1000 pcs / Reel “L” PCz
Q]3805CA0 [0[0002 [00 | EG-2121CA | 125 MHz P:LV-PECLSYM £ 5 % 25V |HP:x100/0°Cto+70 °C| A | 1000 pcs / Reel “L” | PHPA
Q[3805CA1 |0/0003 |00 | EG-2121CA | 125 MHz L:LVDS SYM #5 % 2.5V |HP:+100/0°Cto +70°C| A | 1000 pcs / Reel “L” | LHPA
Q[3806CA0 (00029 |00 | EG-2102CA | 125 MHz P:LV-PECL SYM#5 % 3.3V |HP:+100/0°Cto+70°C| A | 1000 pcs/ Reel “L” | PHPA
Q/3806GA1 |0]0039 {00 | EG-2102CA | 125 MHz L:LVDS SYM £5 % 3.3V |HP:x100/0°Cto+70°C| A | 1000 pcs/Reel “L” | LHPA
Q[3803CA0 |0/0023 |00 | EG-2101CA| 125 MHz |D:LV-PECLSYM#25% | C:3.3V |H:+x100/0°Cto+70°C | - | 1000 pcs / Reel “L" | DCH

o High-stability

Product Number Model fr;ﬁg:::y Freque(nxc1yot_g)lerance Function O\E’;{:Sgg S;:Qﬂﬁ;d Suffix
([3514CA0 [0/0019 |00 | HG-2150CA | 20.000 MHz | BX: 25/ -40 °C to +85 °C OE C:3.3V 1000 pcs / Reel “L” BXC
([3502JA71/0054 |00 | HG-8002JA | 20.000 MHz | BV: +25/-20 °C to +70 °C S:Standby C:3.3V 1000 pcs / Reel “L” | SC BV




Vi)

eVoltage Control (VCXO)

Product Number Model frtgqujgriy Freque(nxc‘]yot_g)lerance Pull range O\?j{:ggg S;::gl?ii;d Suffix
Q/3614GEO |0{0012 |00 | VG-4231CE | 27.000 MHz | C:+30/-20 °C to +70 °C S: +140 C:3.3V 2000 pcs / Reel “L” | CSC-M
Q/3603CA0 [0{0043 |00 | VG-1201CA | 27.000 MHz | B: +25/-40 °C to +85 °C N: +100 C:3.3V 1000 pcs / Reel “L” | BNC-F
Q/3614CA0 |0{1018 |00 | VG-4231CA | 27.000 MHz | G: £50/-40 °C to +85 °C R: #130 C:3.3V 1000 pcs / Reel “L” | GRC-F
X/1G00062 [1/0051 /00 | TCO-2111 500 MHz +50/-40 °C to +85 °C +100 3.3V 700 pcs / Reel “L” AA

BETEMPERATURE SENSING CRYSTAL

Product Number Model Nominal frequency Frequency tolerance Operating temperature range Standard packing
Q[19HT206 0/0001]00 | HTS-206 40.000 kHz +2 % -10 °C to +60 °C 500 pcs / Vinyl bags
EMSAW FILTER

Product Number Model Nominal frequency Pass bandwidth Insertion loss tecr)r?r?er?aflltrzlgre Standard packing
Q/51FF32N [0]0001{00 FF-32N 429.450 MHz f_nom +300 kHz Min. | 3.5dB Max. |-10 °C to +60 °C | 4000 pcs / Reel “R”
Q/51FF555(0]{0007{00 FF-555 315.000 MHz f_nom +100 kHz Min. | 3.5dB Max. |-40 °C to +85 °C | 4000 pcs / Reel “R”
Q/51FF585(0{0003|00 FF-585 315.000 MHz f_nom +200 kHz Min. | 3.5dB Max. | -40 °C to +85 °C | 4000 pcs / Reel “R”
X|1L00001 |1{0002/00 | TQS-471BB-7R 374.000 MHz f_nom +8.5 MHz Min. 10 dB Max. |-30°Cto+70°C| 2000 pcs/Reel
X|[1L00017/1/0003/00 | TQS-949AD-7G 1575.420 MHz f nom +200 kHz Min. | 2.3 dB Max. |-40°Cto +85°C| 3000 pcs/ Reel
EREAL TIME CLOCK MODULE

Product Number Model Freque?frot_g)lerance Standard packing
Q/4140455|1]0001(00 RX-4045SA AA: 545 1000 pcs / Reel “L”
0/4140459|1|0001 |00 RX-4045NB AA: 545 1000 pcs / Reel “L”
0/4145819|1]0002|00 RX-4581NB B : 523 1000 pcs / Reel “L”
0/4147019|1]0002|00 RTC-4701NB B : 523 1000 pcs / Reel “L”
0/4145745(1]0002[00 RTC-4574SA B : 523 1000 pcs / Reel “L”
Q/4145747(1]0001[00 RTC-4574JE B : 523 1000 pcs / Reel “L”
0/4145749]1]0001[00 RTC-4574NB B : 523 1000 pcs / Reel “L”
0[414574C|2|0003 |00 RX-4574LC B : 5#23 2000 pcs / Reel “L”
0/4145435|1]0002|00 RTC-4543SA B : 5%23 1000 pcs / Reel “L”
0/4145436/1]0002[00 RTC-4543SB B : 523 1000 pcs / Reel “L”
Q/414575C|1]0001[00 RX-4575LC B : 523 2000 pcs / Reel “L”
Q/414571C|1]0001[00 RX-4571LC B : 523 2000 pcs / Reel “L”
Q[4145719]1/0001 |00 RX-4571NB B : 523 1000 pcs / Reel “L”
Q[4145715]1/0001 |00 RX-4571SA B : 5#23 1000 pcs / Reel “L”
(/4180255|1]0001[00 RX-8025SA AA: 545 1000 pcs / Reel “L”
0[4180259]1/0001 |00 RX-8025NB AA: 545 1000 pcs / Reel “L”
0/4185647(1]0001[00 RTC-8564JE B : 523 1000 pcs / Reel “L”
0/4185649|1]0002|00 RTC-8564NB B : 523 1000 pcs / Reel “L”
0/418564C|2]0001[00 RX-8564LC B : 523 2000 pcs / Reel “L”
(/4185815|1]0002|00 RX-8581SA B : 523 1000 pcs / Reel “L”
0/4185817]1]0002|00 RX-8581JE B : 523 1000 pcs / Reel “L”
0[4185819[1/0002 |00 RX-8581NB B : 5123 1000 pcs / Reel “L”
(/418731C|1]0001[00 RX-8731LC B : 523 2000 pcs / Reel “L”
0/4273018]1]0002{00 RTC-7301SF B : 523 1000 pcs / Reel “L”
Q]4273011|1/0002 |00 RTC-7301DG B : 5123 1000 pcs / Reel “L”
Q]4272421]1|0001 |00 RTC-72421 A 10 25 pcs / Tube
0]4272423(1/0006 /00 RTC-72423 A 20 1000 pcs / Reel “L”




. 4

S'/I'AN DARD PACKING SPECIFICATIONS

For SMD products,standard packing quantity is specified as below table. Please order in accordance with packing quantity.

1. Cylinder

Cylinder products are packed in vinyl bags per lot of 250 to 1000pcs.

From 1 to 20 bags are then placed in inner boxes to make a lot.

Inner boxes are then placed in cartons for shipment. ( the quantity varies with the model.)

2.DIP

Crystal Unit

V2

Polyethylene small bag

Inner boxes

Polyethylene small bag

Model

Quantity

C-001R

250 pcs / vinyl bags

C-2-TYPE
C-4-TYPE
C-002RX
C-004R
C-005R
CA-301

500 pcs / vinyl bags

DIP products are placed into antistatic IC tubes and packed into boxes for shipment.

3. SMD

Conductive tube

Stopper

F
S

Model

Quantity

SG-531
SG-8002DC

35 pcs / tube

SG-51
SG-8002DB
RTC-72421
RTC-7301DG

25 pcs / tube

SMD products are packed in the shipping carton as below table in accordance with taping standards EIA-481 and IEC-60286 .

200r12
|
615 .4 c———————_—= Direction of feed
AV
\ o 0O 0O O 0 O ) A | Carrier
........... > o Tape
E 2
( Y Top tape
— A D
b
STANDARD PACKING QUANTITY and dimension (Unit:mm)
@Crystal Unit / Resonator
Model Quantity Reel dimension Career Tape dimension Direction of feed
(pcs/Reel) A B w A B C D (L=left direction)
FC-12M 3000 $180 ®60 9.0 4.0 5.25 8.0 0.75 L
FC-13E 3000 $180 P60 13.0 4.0 7.25 12.0 0.7 L
FC-13F 3000 $180 P60 13.0 4.0 7.25 12.0 0.7 L
FC-135 3000 $180 ®60 13.0 4.0 7.25 12.0 1.0 L
FC-145 3000 $180 $60 13.0 4.0 7.25 12.0 1.0 L
FC-255 3000 $330 $80 or 100 13.5 8.0 7.25 12.0 1.1 L
MC-146 3000 $330 ®80 or ©100 17.5 8.0 9.25 16.0 1.7 L
MC-156 3000 $330 ®80 or $100 17.5 8.0 9.25 16.0 1.65 L
FA-118T 3000 $180 $60 9.0 4.0 5.25 8.0 0.5 L
FA-128 3000 $180 ®60 9.0 4.0 5.25 8.0 0.7 L
FA-20H 3000 $180 ®60 9.0 4.0 5.25 8.0 0.75 L
TSX-3225 2000 $180 ®60 9.0 4.0 5.25 8.0 1.0 L
FA-238V / 238 3000 $180 $60 9.0 4.0 5.25 8.0 1.05 L
TSX-4025 2000 D180 P60 13.0 4.0 7.25 12.0 0.9 L
TSX-5032 2000 $180 ®60 13.0 8.0 7.25 12.0 1.0 L
FA-365 1000 $180 ®60 13.0 8.0 7.25 12.0 1.6 L
MC-306/30A 3000 $330 P80 or 100 17.5 8.0 9.25 16.0 2.7 L
MC-405/406 1000 $330 $80 or ®100 17.5 8.0 9.25 16.0 3.8 L
MA-306 3000 $330 ®80 or ©100 17.5 8.0 9.25 16.0 2.7 L
MA-406 1000 $330 ®80 or $100 25.5 12.0 13.25 24.0 4.0 L
MA-505/506 1000 $330 $80 or ®100 25.5 12.0 13.25 24.0 4.8 L
NS-21R 3000 $180 ®60 9.0 4.0 5.25 8.0 1.15 |Individual regulations
NS-32R 4000 $330 ®80 or ©100 13.5 8.0 7.25 12.0 1.52 R
FS-335 4000 $330 ®80 or ®100 13.5 8.0 7.25 12.0 1.52 R
FS-555 4000 $330 ®80 or $100 13.5 8.0 7.25 12.0 2.0 R
FS-585 4000 $330 $80 or ®100 13.5 8.0 7.25 12.0 2.0 R




¢

»

‘Crystal Oscillator

Model Quantity Reel dimension Career Tape dimension Direction of feed
(pcs/reel) A B w A B C D (L=left direction)
SG-3030/3040JC 1000 ®330 @80 or $100 175 8.0 9.25 16.0 3.3 L
SG-3030JF 1000 $254 $100 17.5 8.0 9.25 16.0 2.3 L
SG-3030/3040LC 2000 $180 D60 13.0 4.0 7.25 12.0 1.45 L
SG-150 series 3000 $180 $60 9.0 4.0 5.25 8.0 0.95 L
SG-645 series 1000 $254 ®100 17.5 8.0 9.25 16.0 2.3 L
SG-636 series 1000 ®330 @80 or $100 175 8.0 9.25 16.0 3.0 L
SG-615 series 1000 P330 @80 or $100 25.5 12.0 13.25 24.0 4.8 L
SG-210 series 3000 $180 D60 9.0 4.0 5.25 8.0 1.15 L
SG-211 series 3000 $180 D60 9.0 4.0 5.25 8.0 1.15 L
SG-310 series 2000 $180 D60 9.0 4.0 5.25 8.0 1.4 L
TCO-710x series 1000 ®180 60 13.0 8.0 7.25 12.0 1.4 L
SG-770/771 series 1000 $180 60 17.0 8.0 9.25 16.0 2.1 L
TCO-708x series 1000 d254 ®100 17.5 8.0 9.25 16.0 2.1 L
SG-8003BA 3000 $180 $60 9.0 4.0 5.25 8.0 0.95 L
SG-8002CE/SG-8003CE 2000 $180 D60 9.0 4.0 5.25 8.0 1.4 L
SG-8002LB/SG-8003LB 2000 d254 $100 134 8.0 7.50 12.0 1.4 L
SG-8002JF/SG-8003JF 1000 d254 100 17.5 8.0 9.25 16.0 2.3 L
SG-8002CA/SG-8003CA 1000 $254 100 17.5 8.0 9.25 16.0 2.3 L
SG-8002JC 1000 ®330 ®80 or ®100 175 8.0 9.25 16.0 3.3 L
SG-8002JA 1000 P330 @80 or $100 25.5 12.0 13.25 24.0 4.8 L
SG-9001LB 2000 d254 $100 134 8.0 7.50 12.0 1.4 L
SG-9001CA 1000 d254 100 17.5 8.0 9.25 16.0 2.3 L
SG-9001JC 1000 $330 ®80 or ®100 175 8.0 9.25 16.0 3.3 L
XG-1000CA 1000 $254 100 17.5 8.0 9.25 16.0 2.3 L
XG-1000CB 2000 $254 $100 134 8.0 7.25 12.0 1.95 L
EG-2000 series 1000 d254 $100 17.5 8.0 9.25 16.0 2.3 L
HG-2150CA 1000 d254 $100 17.5 8.0 9.25 16.0 2.3 L
HG-8002JA 1000 $330 @80 or $100 25.5 12.0 13.25 24.0 4.8 L
@®VCXO
VG-4231CE 2000 »180 D60 9.0 4.0 5.25 8.0 1.4 L
VG-4231CB 1000 ®180 60 13.0 8.0 7.25 12.0 1.4 L
VG-4531CB 1000 »180 60 13.0 8.0 7.25 12.0 1.4 L
VG-4231CA 1000 »254 ®100 17.5 8.0 9.25 16.0 2.3 L
VG-4501CA 1000 »180 60 17.0 8.0 9.25 16.0 2.1 L
VG-4502CA 1000 ®180 60 17.0 8.0 9.25 16.0 2.1 L
VG-4511CA 1000 »180 60 17.0 8.0 9.25 16.0 2.1 L
VG-1201CA 1000 $254 ®100 17.5 8.0 9.25 16.0 2.3 L
TCO-291J 1000 330 80 25.5 16.0 13.25 24.0 4.2 L
TCO-2000/2100 series 700 »330 80 25.5 16.0 13.25 24.0 5.4 L
@TCXO
TG-3530SA 1000 »330 ®80 or $100 17.5 12.0 9.25 16.0 3.65 L
TG-5021BA 3000 $180 $60 9.0 4.0 5.25 8.0 0.95 L
TG-5021CG 2000 $180 $60 9.0 4.0 5.25 8.0 1.15 L
TG-5025CG 2000 $180 $60 9.0 4.0 5.25 8.0 1.15 L
TG-5005CE 2000 $180 D60 9.0 4.0 5.25 8.0 1.4 L
TG-5010LH 3000 d180 $60 9.0 4.0 5.25 8.0 1.4 L
TCO-5860 series 2000 $180 ®60 9.0 4.0 5.25 8.0 1.4 L
TCO-5060/5160 series 1000 »180 60 17.5 8.0 9.25 16.0 2.2 L




W)/ Staaciar packins

®Real time clock module

Model Quantity Reel dimension Career Tape dimension Direction of feed
(pcs/reel) A B w A B C D (L=left direction)
RX-4045SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RX-4045NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RX-4581NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RA-4565SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RX-4801SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RX-4801JE 1000 $330 $80 or ®100 17.5 12.0 9.25 16.0 2.0 L
RTC-4701JE 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 2.0 L
RTC-4701NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RTC-4574SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RTC-4574JE 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 2.0 L
RTC-4574NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RX-4574LC 2000 $180 P60 13.0 4.0 7.25 12.0 1.45 L
RA-4574SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RTC-4543SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RTC-4543SB 1000 $330 $80 or 100 24.4 12.0 11.50 24.0 25 L
RX-4575LC 2000 $180 ®60 13.0 4.0 7.25 12.0 1.45 L
RX-4571LC 2000 $180 ®60 13.0 4.0 7.25 12.0 1.45 L
RX-4571NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RX-4571SA 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 3.65 L
RX-5412SF 1000 P330 $80 or 100 17.5 12.0 9.25 16.0 2.4 L
RX-8025SA 1000 $330 ®80 or ®100 17.5 12.0 9.25 16.0 3.65 L
RX-8025NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RTC-8564JE 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 2.0 L
RTC-8564NB 1000 P330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RX-8564LC 2000 $180 P60 13.0 4.0 7.25 12.0 1.45 L
RA-8565SA 1000 $330 ®80 or ®100 17.5 12.0 9.25 16.0 3.65 L
RX-8571LC 2000 D180 D60 13.0 4.0 7.25 12.0 1.45 L
RX-8571NB 1000 $330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RX-8571SA 1000 $330 ®80 or ®100 17.5 12.0 9.25 16.0 3.65 L
RX-8581SA 1000 $330 ®80 or ®100 17.5 12.0 9.25 16.0 3.65 L
RX-8581JE 1000 P330 $80 or 100 17.5 12.0 9.25 16.0 2.0 L
RX-8581NB 1000 P330 $80 or 100 17.5 12.0 9.25 16.0 1.8 L
RA-8581SA 1000 $330 ®80 or ®100 17.5 12.0 9.25 16.0 3.65 L
RX-8731LC 2000 $180 $60 13.0 4.0 7.25 12.0 1.45 L
RX-8801SA 1000 $330 ®80 or ®100 17.5 12.0 9.25 16.0 3.65 L
RX-8801JE 1000 P330 $80 or 100 17.5 12.0 9.25 16.0 2.0 L
RTC-7301SF 1000 P330 $80 or 100 17.5 12.0 9.25 16.0 2.4 L
RTC-72423 1000 D330 D80 or 100 25.5 16.0 13.25 24.0 2.95 L

@®Monolithic Crystal Filter

HF-232A/ HF-233A 3000 ®180 ®60 9.0 4.0 5.25 8.0 1.15 L
HF-362A/ HF-363A 2000 ®180 ®60 9.0 4.0 5.25 8.0 1.5 L
HF-372A/ HF-373A 1000 ®180 ®60 13.0 8.0 7.25 12.0 1.35 L
HF-734A 1000 ®180 ®60 17.0 8.0 9.25 16.0 1.8 L
MF-372A/ MF-373A 1000 ®180 ®60 13.0 8.0 7.25 12.0 1.35 L
MF-722A/ MF-723A 1000 ®180 ®60 17.0 8.0 9.25 16.0 1.8 L
MF-734A 1000 ®180 ®60 17.0 8.0 9.25 16.0 1.8 L
@SAW Filter
FF-555 4000 ®330 ®80 or 100 13.5 8.0 7.25 12.0 2.0 R
FF-585 4000 ®330 ®80 or 100 13.5 8.0 7.25 12.0 2.0 R
FF-32N 4000 ®330 ®80 or 100 13.5 8.0 7.25 12.0 1.52 R
TF-330A/C 2000 ®180 ®60 9.0 4.0 5.25 8.0 1.5 |Individual regulations
TQS-557AA-7R 2000 ®180 ®60 9.0 4.0 5.25 8.0 1.5 |Individual regulations
TQS-949AD-7G 3000 ®180 ®60 9.0 4.0 5.25 8.0 1.5 |Individual regulations
TQS-471BB-7R 2000 ®180 ®60 9.0 4.0 5.25 8.0 1.5 |Individual regulations
TQS-477AA-TR 2000 ®180 ®60 9.0 4.0 5.25 8.0 1.5 |Individual regulations
TQS-472BA-7R 1000 ®180 ®60 17.0 12.0 9.25 16.0 1.9 L
@®Gyro Sensor
XV-3500CB 2000 ®254 ®100 13.4 8.0 7.25 12.0 2.1 L
XV-8000CB 2000 ®254 ®100 13.4 8.0 7.25 12.0 2.1 L
XV-8100CB 2000 ®254 ®100 13.4 8.0 7.25 12.0 2.1 L
XV-8000LK 1000 ®254 ®100 13.4 8.0 7.25 12.0 3.7 L




fzm Epson Toyocom

ABLE OF DIMENSIONS (Uritmm)
ESMD Type
@®SON
Category Model L Dlmensu\j\r; (m H Pin
Crystal Unit FC-12M 2.05:0.05 | 1.2+0.05 | 0.6 Max. | 2
FC-13E 3.20.1 1.5:0.1 | 0.48 Max.| 2
FC-13D 3.2£0.1 1.5£01  |0.38 Max.| 2
FC-13A 3.2£0.1 1.5£01 | 0.9Max. | 2
FC-13F 3.2£0.1 1.5¢01 | 0.6 Max. | 2
FC-135 3.2£0.1 1.5£01 | 0.8#0.1 | 2
FC-145 4.120.1 1.5:0.1 | 0.8:0.1 | 2
FC-255 4.9+0.1 1.8:0.1 | 0.8:0.1 | 2
: FA-118 1.620.1 1.2¢01 | 0.4Max. | 4
Glass Lid type FA118T 1601 | 12:01 [0.35Max.| 4
— FA-128 2.0£0.1 1.6£01 | 0.5Max. | 4
FA-20H 2.5£0.1 2.0t0.1_|0.55 Max.| 4
= TSX-3225 3.2:0.15 | 2.5:0.15 | 0.6 Max. | 4
FA-238 238V 3.2+0.1 2.5:0.1 | 0.6¢01 | 4
L TSX-4025 4.0:0.15 | 2.5#0.15 | 0.7 Max. | 4
— TSX-5032 5.0£0.15 | 3.20.15 | 0.8 Max. | 4
%ii FA-365 6.0£0.2 35:0.2 | 1.4 Max. | 2
NS-21R 2.5£0.1 2.0t0.1 | 0.86£0.9 | 4
SAW Resonator  |FS-335,NS-32R 3.8+0.15 | 3.8#0.15 |0.98+0.15| 6
FS-555,585 4.810.2 5.2t0.2 | 1.5:0.2 | 8
$G-211 2.5:0.15 | 2.0£0.15 | 0.7#0.1 | 4
. $G-210 2.5:0.15_| 2.0£0.15 | 0.8:0.1 | 4
Metal Lid type 5G-310/5G-8002CE / SG-8003CE 3.2:02 | 25:02 [1.05:0.15] 4
TCO-710x series 5.0£0.2 3.2:0.2 | 1.0:02 | 4
SG-770/SG-771 series 7.0:0.2 5.00.2 | 1.6:02 | 6
TCO-708x series 7.0£0.2 5.0£0.2 | 1.6802 | 4
0 2 Crystal Oscillator ~ [SG-8002CA / SG-8003CA 7.0£0.2 5002 | 1.5Max. | 4
_ HG-2150CA 7.0£0.2 5.0:0.2 | 1.5Max. | 4
|.—>| SG-9001CA 7.0£0.2 5.0£0.2 | 1.4t01 | 6
L XG-1000CA 7.0£0.2 5.0£0.2 | 1.2¢02 | 4
XG-1000CB 5.0£0.2 3.2:02 | 112015 | 4
ﬂﬁ I H EG-20**CA 7.0£0.2 5.0£0.2 | 1.2¢02 | 4
EG-21**CA 7.0£0.2 5.0:0.2 | 1.2¢02 | 6
VG-4231CE 3.2:0.2 2.5:0.2 |1.05£0.15] 4
VCXO VG-4231CB /VG-4531CB 5.0£0.2 3.2¢0.2 | 1.2402 | 6
VG-4231CA /VG-1201CA 7.0£0.2 5.0£0.2 | 1.4t01 | 6
VG-4501CA /VG-4502CA /VG-4511CA | 7.0£0.2 5.00.2 | 1.6:02 | 6
TG-5021CG/ TG-5025CG 2.5:0.2 2.0t0.2 | 1.0Max. | 4
TCXO TCO-5860 series / TG-5005CE 3.2:0.2 25:02 | 1.0 Max. | 4
TCO-5060/5160 series 7.0£0.2 5.00.2 | 1.9:01 | 6
TQS-949AD-7G 2.5£0.1 2.0t0.1 | 0.8802 | 4
TQS-570AA7TR
TQS-557AA-7RITQS-566AA-7R 3.00.1 3.0:01 | 111102 | 6
TQS-471BA-7TR
SAW Filter TQS-477AA-TR 3.00.1 3.0t0.1 |1.15Max.| 8
FF-32N 3.8¢0.15 | 3.8£0.15 |0.98:0.15| 6
FF-555 / 585 4.8:0.2 52:0.2 | 1.5:02 | 8
TF-330A/ C 3.0£0.1 3.0:0.1 | 111202 | 6
TQS-472BA-7TR 7.0£0.2 5.0£0.2 | 1.5 Max. | 10
HF-232A/HF-233A 2.5:0.05 | 2.0£0.05 | 0.9+0.15| 6
HF-362A/HF-363A 3.0£0.1 3.0t0.1 | 0.9:0.15 | 8
MCF HF-372A/HF-373A/MF-372AIMF-373A | 3.8£0.1 3.8¢0.1 | 1.0¢02 | 8
HF-722A/HF-723A 7.0£0.2 5.0:0.2 | 1.3t02 | 6
HF-734A/MF-734A 7.0£0.2 5.0:0.2 | 11202 | 6
Gyro Sensor XV-3500CB/XV-8100CB/XV-8000CB 5.0£0.2 3.2¢0.2 | 1.3:02 | 8
®SON (Crystal Unit) ®SON (Crystal Oscillator) ®SON (Crystal Oscillator)
MC-146 SG-150,SG-8003BA TG-5021BA SG-3050BC
E‘ O Oj l u% 21201 A" :
0.1 6.7 0.1 ( - %
7.0 Max. X 2 =
ol & - A4
{ 12 [ ) |
e | 73 | —
O®SON (Real time clock module:NB Package)| @®SON (TCXO)
RX-****NB,RTC-****NB TG-5010LH
6.3 Max.
Q N
02]" [Tos 3
| T3 | i OO
0125 1




4 Epson Toyocom

>
ESMD Type (Unit:mm)
@S0J/VS0oJ
L Category Model L1 L2 (L3) Wi W2 Ws H1 Hz B Pin
1
71 33 15
o o MC-156 Mox, | 16 |78 = | 25 | 04 | yo | — | 508 | 4
) MC-306 30A 38 254
g g Crystal Unit MA-306 80Max.| 1.9 | (0.9) Max. 3.2 0.5 Max. — 55 4
o ) 17 48 37 | _
Qo MA-406 Mo |21 @2 | go | 40 | o7 | 2 96 | 4
= 5 v 50 32 12 | 00
SG-+*LB iy | 25 [©35)] 25 |28 | 10 |2 | 0 | 254 | 4
$G-645 71 51 16 15 | 00
EIEE:&%L:E — SG-++JF 02 | %% |07 402 | 402 | ®% | max | min | %% | ¢
Wal : SG-636 10.5 58 27 | 005
3) <—Bn H2 £3) L2 £3) SG-**JC Max. 36 (1.0 Max. 50 051 Max. | Min. 5.08 4
! Crystal Oscillator SG-615
SG-**JA ,GA‘;')? 762 | — ,ﬁi 8.65 | 0.51 ,\:; ;\’,'"2”5 508 | 4
HG-**JA : - - -
TCO-2000 series 5.08 4
TCO-2100 series 13.9 9.8 47 | 025 | >
vexo TCO-2110 series 041 | 782 = | Max | 875 | 95 | Max. | Min. 25e | o
TCO-2131 -
SG+*LC 36 28 12 | 00
) RX-**LC 102 | 20 [ ON ] 400 | 24 1022 oy | min | 0% | 2
Real time Clock
Module RX-+*JE 7.0 6.0 15 | 00
RTC-*JE 103 | 4% |08 o5 | 54 | 022 | yoy | Min. | 085 | 20
@SO0J (Crystal Unit)
Category Model L1 L2 Ls Wi W2 B Hi H2 Hs
Crystal Unit MC-405 /406 96 |1041) 554 | 406 | o541 | 209 | 315 | 36 0.2
f ﬂ e e |t
z MA-505506 127 | gl | 284 | P08 1100 | 33 | 419 | o v
L1
L2
P
| Ls | [ Ls ] W2 W2
= B
@®SOP/VSOP
L1 Category Model L1 L2 Wi Wz | Ws | Hi1 H2 Hs D1 P1 Pin
RTC-=***SA 10.1 7.4 3.2 0.05
RAAAAAR RX-#***SA > os : 50 |035| > | 3.1 . 015|127 | 14
AT 0.2 0.2 0.1 Min.
w2 14 78 20 0
W1 Real time Clock |RTC-4543SB 105 08| b | 54|04 |y | 18| \u |015] 127 | 18
Modle RTC-72423 163 | 4o | 122 |79 0035( 28 | — | 01 |02 | 127 | 24
FEHEHEH ¢ Max. i Max. ) ) Max. Min. ) )
RX-5412SF 10.2 78 2.0 0
RTC-7301SF 03 | 95| 03 | 54036 yax | — | min. [O15] 08 24
D1
=
L2 0°-10°
@SOP (Crystal Oscillator) @S0J (Gyro sensor)
TCO-291J XV-8000LK
‘ oo
11.4+0.2 T #8 47 #6 #5 |
2.54, -
N |« %%ﬂ
Sx
Ak O )
© o
- #oH #3 #4
0.8 o —
3 %
— 3
[ IE i;: E ===
] | 3 il =l Ry L=
127 0.6 0.5£0.5




Dimension

Epson Toyocom

. (Unit:mm)
HDip Type
®Cylinder
2
—
a
-6
L1 L2 ‘
\ \
Category Model L1 L2 D1 D2 B
C-001R 8.0 Max. 9.0 Min. 3.1 Max. 0.3 1.1
C-002RX/C-2-TYPE 6.0 Max. 4.0 Min. ®2.0 Max. 0.2 0.7
Crystal Unit C-004R/C-4-TYPE 5.0 Max. 4.0 Min. 1.5 Max. $0.18 0.5
¥ C-005R 4.6 Max. 4.0 Min. P1.2 Max. $0.15 0.3
CA-301 [ Over5.5 MHz 8.9 Max. 9.5 Min. 3.1 Max. $0.3 11
\ Under 5.5 MHz 9.3 Max. 9.5 Min. ©3.1 Max. ©0.3 1.1
160 kHz to 165 kHz,307.2 kHz:D1= ¢ 2.2 Max.(C-2-TYPE)
oDIP
- e el e e N e W W W
=
W1
L1 g S e e s s
\ L L1 ‘
L5
E —
T
s | ax i
H3 u 0.25
L2 - H3 ~ 90°~105°
L2 £ T
— | sy v L4 -
L4 L5
Category Model L1 L2 Ls L4 Ls H1 Hz Hs Wi Pin
SG-51 19.8 5.3 2.54 0.2 .
Crystal Oscillator SG-8002DB Max. 051 - 1524 762 Max. Min. Min. 636 4 Pin
SG-531 13.7 5.3 2.54 0.2 "
5G-8002DC Max. 0.51 - v62 | 182 Max, Min. Min. 66 | 4Fin
. 72.0 60.0 40.0 12.0 . 52.0 "
TCO-6831 series Max. $0.8 — +0.3 +03 Max. 5.0 0.5 Min. Max. 5 Pin
. 25.4 19.05 19.05 12.7 4.5 . 25.4 "
060 TCO-676 series Max. ®0.75 — +0.3 +03 Max. +01 Inside H1 Max. 5 Pin
. 20.3 15.24 7.62 9.7 5.55 0.8 12.7 "
TCO-679 series 0.5 ®0.45 - £0.2 | 0.2 0.5 0.7 0.2 105 | 4Pin
50.8 40.64 40.64 25.4 35 . 50.8 "
TCO-6920A Max. 1.0 — +0.3 +03 Max. +05 Inside H1 Max. 5 Pin
23.1 4.2 2.54 0.2 .
Real time clock RTC-7301DG Max. 0.46 2.54 20.32 7.62 Max. Min. Min. 6.3 18 Pin
Module
231 4.2 3.3 0.2 .
RTC-72421 Max. 0.65 2.54 20.32 7.62 Max. Min. Min. 6.3 18 Pin




mGlossary

Item Content Object
Fundamental mode First harmonic crystal vibration mode. X'tal ,OSC
The AT resonance frequency is determined by the thickness of the crystal, but even with the same
thickness the third overtone will be about three times the frequency of the fundamental. With tuning
fork crystal unit, the second overtone is about six times the fundamental.
Tuning fork crystal unit AT-cut crystal unit
Fundamental mode F(MHz)= 1670
IEAN YA t(um)  (t Thickness)
< NV >
Fundamental modg’/3" overtone mod
<>
L\ eSS
\ ’\ \ .. t
NN NN
SAW Resonator
_/
SAW Structure figure Vibration mode
Output Frequency  f=k/A (A=Interval of an/the electrode k = Fixed number )
Divided frequency The output frequency that is divided by the internal IC. osC
Symmetry (tw/t) Ratio of full and half cycles. For CMOS loading duty is rated at 1/2 Vcc, and for TTL loading at 1.4V. OSC
(SYM) @ CMOS loading @ TTL loading
[ I tolle L
Vee Vee
80%0r90% Vog, ,__\ / \
50% Vee \ 24V \
\ 14v
10%0r20% Ve 04V \
7/ —J W
tw Vo \:OLGND tw t Von JOLGND
NOTE : SYM=tw/t X 100% NOTE : SYM=tw/t X 100%
(Equivalent)series Energy distortion to the (equivalent) internal charge capacitance component of the crystal unit, X'tal
capacitance (C1) at the series resonant frequency.
(motional capacitance)
(Equivalent)series Vibration loss to the (equivalent) internal charge capacitance component of the crystal unit, X'tal
resonant resistance at the series resonant frequency. A measure of the easiness of oscillation.
(R1)
Drive level (DL) Current or voltage level in the oscillating (operating)state.(Drive power= power X'tal
required to oscillate crystal unit.)
Deviation in PB The difference between the max. and min. attenuations within a pass band. Filter
Frequency (f) Number of waves (cycles)per second. The relation between frequency and cycle is f(Hz)=1/t(s). ALL
(Frequency )aging Amount of frequency drift when operated under the specified conditions for a specified term. ALL
(f_age, f_aging)
Frequency tolerance Under specified conditions at an ambient temperature of +25 °C,the difference in actual (measured) X'tal
precision (f_tol) frequency from the nominal frequency.
Frequency voltage Taking the output frequency at the central voltage in the operating voltage range as the reference, osC
Coefficient the change in output frequency to voltage. Causes of this change are changes in crystal deformation,
and changes in IC internal constants for chips mounted in the oscillator and Real time clock module.
The effects of the ICs are larger.
Frequency tolerance Within standard temperature and operational voltage ranges, the drift in the output frequency. OSC
(f_tol) The output frequency drift including frequency temperature characteristics and frequency voltage
characteristics.
When there is an annotation in the margin, It is given to priority.
HFF-XTAL HFF-XTAL is a high frequency fundamental mode crystal unit using inverted-mesa shape AT-cut blank | OSC

fabricated with photolithographic technology.
aging and shock.

Therefore it has an excellent stability for temperature,

X'tal:Crystal unit, OSC:Crystal oscillator

More details available on Epson Toyocom website.




Item

Content Object
Frequency temperature | Taking the frequency at 25 degrees Centigrade as the reference, the change in frequency in response ALL
characteristics to ambient temperature.
®Tuning fork crystal unit. SAW Resonator.
Afff= B(Ti-0X)? 6X:specified temperature
O AT crystal unit.
Afff= a(6X-25) + B(BX-25)% + % (6X-25)°
Examples of frequency temperature characteristics
Tuning fork crystal units AT-cut crystal units SAW resonator
0 ¥ 40 L e
_ 10 ~40 30 g rotsol
X \ T2 / e TS
T 30 = LT =10 7 <
2 _40 / 2 O ~—} 5 0 // \\
> Typical 320 > 4 S
g 50 Ay g g 107 \
% P [l | mi=25°C \ % 10 E 2 \
g ol i i i i | Eeo £ 3]t .
-40
20-10 0 10 20 30 40 50 60 70 40 20 0 20 40 60 80 100 0 20 40 60 80
Temperature (°C) Temperature (°C) Temperature (°C)
Group delay distortion The difference between the max. and min. group delay within a pass band B1 unless otherwise Filter
(At) specified.
Insulation resistance Resistance between lead and lead, or between lead and case package.(conductive package) ALL
(IR)
Insertion loss (L) The logarithmic ratio of the power delivered to the load impedance before insertion of the filter to the | Filter
power delivered to the load impedance after insertion of the filter.
Load capacitance (CL) Effective capacitance (series equivalent charge capacitance) of the oscillation circuit as seen X'tal
from the pins of the crystal unit. This capacitance is determined as a condition when the crystal
unit is connected to the oscillation circuit and will determine the output frequency. Load capacitance
approximation:CL
Max.drive level (GL) Rating for the drive level. Current or power input over this level may result in characteristic X'tal
degradation or destruction.
Max. supply voltage Maximum rated value for power input to the power supply pin. Input over this value OSC
(Vcc-GND) may result in characteristic degradation or destruction.
Max. input level (R) The max. power that can be delivered to the filter without destructing the filter. Filter
Nominal frequency Nominal value of frequency of crystal unit. Xtal
(f_nom) A frequency given in specification, to which other frequencies may be referred. Filter
Operating temperature | Temperature range where specification characteristics are fulfilled,unless otherwise specified. ALL
Range(T_use)
Origin frequency (fo) Oscillation source frequency of oscillator inside oscillation system. OSC
Fall time(tr) The time it takes for the output wave form to change from the high voltage(high level) to the low | OSC
voltage(low level). Also called wave form fall time. See waveform diagram under Symmetry.
Rise time(tr) The time it takes for the output wave form to change from the low voltage (low level) to the high voltage | OSC
(high level). Also called wave form fall time. See wave from diagram under Symmetry.
Oscillation circuit Circuit needed to oscillate crystal unit. Circuit Xtal

Constants will differ with type of crystal unit
and frequency.

Basic oscillation circuit using CMOS IC

Rf

X'tal:Crystal Unit, OSC:Crystal Oscillator

More details available on Epson Toyocom website.




Item Content Object
Start-up time The time from power on until the wave form stabilizes. osc
(t_str) However, voltage rise times depend on the power supply,
Therefore, the time depends on the power supply, and the time is measured from a specific set of initial
conditions.
Output enable(OE) Output is switched to high impedance, and wired OR connection can be used to select multiple | OSC
outputs(frequency).
@ Timing
OE pin: High or open. oc Erabied
Specified frequency output = enabled.
OE pin: Low. Output is high impedance=disabled. L
Oscillation is not stopped, so after the clock g |abled 2
is disabled, it is not synchronized with OE 1
(clock is continuous). T
High impedance
OUTPUT
Output frequency (fo) The frequency output from the oscillator circuit or the crystal oscillator system. OSC
Output load conditions The types and quantities (power) of the loads that can be connected to the oscillator. oscC
Calculated for 1 TTL as IoH = -40 pA, loL = 1.6 mA and for LS-TTL as loH = -20 pA, loL, = 0.4 mA.
Overtone Vibration state when crystal is vibrating as a high harmonic(see base wavelength). It is harder X'tal,0SC
To match the overtone oscillation circuit with the crystal unit than the fundamental oscillation circuit.
Pass band Pass band (BW) Filter
(BW) A band of frequencies B1 in which the attenuation is equal to or less than a specified value A1
A band of frequencies B1 in which the attenuation is equal to or less than the insertion loss L.
Stop band attenuation
Bands of frequencies B2 and B3 in which the attenuations are equal to or greater than specified values
A2 and A3 respectively.
In the case that it defines with minimum loss in pass band. (MHz or ki2) In the case that it defines with maximum loss in pass band. (MHz or kHz)
-fr fo -fs -f1 o +f1 +2  +f3 +f4 fé fr fe f1 o f2 fa  fa fs
o ot
D A\ D A
I ¥/ \ \ T
A2 A4 A2
A3 M A3 ﬂ
B1 [ B1
’_L B2 ‘_L B2
(dB) (dB)
Ripple (R) The difference between the max. and min. peak attenuation within a pass band. Filter
Recommended Excitation level for optimum oscillation characteristics. X'tal
drive level (DL)
Shunt capacitance(Co) Charge capacitance between the two electrodes in the crystal unit. X'tal
Soldering conditions Temperatures or times over these limits may result in characteristic degradation or destruction. ALL
(TsoL)
Stand-by (sT) Function that halts crystal unit oscillation and frequency Division. Cuts the current consumed by the | OSC
oscillators circuit and the frequency division stage.
ST pin-high or open: Specified frequency output. | ®Tmn9
ST pin-low: Output is low level,oscillation stops. ] i
: Output is low level (weak pull-down),
oscillation stops. e
: Output is high impedance, P J - trx
oscillation stops.
Please refer to each data sheet. vor |
Low level
OUTPUT. 7
Shortage temperature Maximum absolute rating for the discharged state (no input of voltage, current or power). ALL
Range(T_stg) Exposure to temperatures over this level may result in characteristic degradation or destruction.
To assure precision, store at room temperature whenever possible.
Spurious response Min. attenuation caused by extraordinary response in the stop band. Spurious response usually | Filter
A4 (dB) appears at a higher frequency than the center frequency.
Supply voltage (Vcc) Voltage input to Vcc pin which will support continuous operation with specification characteristics. 0OSC
Terminating impedance Either of the impedances presented to the filter by the source or by the load. Filter
(Zt) (Rt: Resistive portion, Ct: Parallel capacitive portion including stray capacitance)
VSWR Voltage Standing Wave Ratio Filter

X'tal:Crystal Unit, OSC:Crystal Oscillator

More details available on Epson Toyocom website.




B Manufacturing Plant

Plant Date Operations Commenced Products
Crystal unit, Crystal oscillator,
Real time clock module,
Ina Plant Jun.1959 Surface acoustic wave device,
Sensing device, Optical device
Shonan Plant Jun.1963 -
Odaka Plant Jan.1977 Crystal unit, Crystal oscillator, Module
Surface acoustic wave device
Monolithic crystal filter
Miyazaki Plant Jun.1984 Synthetic quartz, ,Crystal oscillator
Optical device
Plant Date Operations Commenced Products
. . Crystal unit, Crystal oscillator, Sensing device,
®): Epson Toyocom Malaysia Sdn.Bhd. Dec.1974 Real time clock module
©: Epson Toyocom (Thailand) LTD. May.1988 Crystal unit, SAW, Optical device
. Mar.1997 Crystal unit, Crystal oscillator
@0: Epson Toyocom Suzhou CO..LTD. Real fime clock module
D: Epson Toyocom Seattle, Inc. Jun.2000 Synthetic quartz
. . Jul.2001 Crystal unit, Optical device Crystal unit,
{: Epson Toyocom (Wuxi)CO.,LTD. Crystal oscillator
: Epson Precision (Philippines) Inc. Feb.2002 Crystal unit

B Business area

AMERICA
(Canada / United States./ America)

(‘D Epson Electronics America,/Inc.

) e
=D

EUROPE / CIS./ MIDDLE EAST / AFRICA
@ Epson Europe Electronics GmbH

" @

Osaka

Shonan Plant

W Ina Plant

at Miyazaki Plant

Odaka Plant

@ Plant
W Sales Office
®
%
X
Qu”" @
@r, "®
%

ASIA
®) Epson (China) Co., Ltd.

@ Epson Hong Kong Ltd.
@ Epson Taiwan Technology & Trading Ltd.

(B) Epson Singapore Pte. Ltd.
@ Seiko Epson Corporation Korea Office

AUSTRALIA / NEW ZEALAND
() Epson Singapore Pte. Ltd.




AMERICA

EPSON ELECTROCS AMERICA, INC.

HEADQUARTER

Atlanta Office

Chicago Office

El Segundo Office

2580 Orchard Parkway, San Jose, CA 95131, U.S.A.
Phone: (1)800-228-3964 (Toll free) : (1)408-922-0200 (Main)
Fax: (1)408-922-0238

http://www.eea.epson.com

One Crown Center 1895 Phoenix Blvd. Suite 348 Atlanta,GA 30349
Phone: (1)800-228-3964 (Toll free) : (1)770-907-7667 (Main)

1827 Walden Office Square. Suite 450 Schaumburg, IL 60173
Phone: (1)847-925-8350

Fax: (1)847 925-8965

1960 E. Grand Ave., 2nd Floor, El Segundo, CA 90245, U.S.A.
Phone: (1)800-249-7730 (Toll free) : (1)310-955-5300 (Main)

Fax: (1)310-955-5400

EUROPE

EPSON EUROPE ELECTRONICS GmbH

HEADQUARTER Riesstrasse 15, 80992 Munich, Germany
Phone: (49)-(0)89-14005-0 Fax: (49)-(0)89-14005-110
http://www.epson-electronics.de

EPSON (China) CO., LTD.

Shanghai Branch
Shenzhen Branch

EPSON HONG KONG LTD.

7F, Jinbao Building No.89 Jinbao Street Dongcheng District, Beijing, China,100005

Phone: (86) 10-8522-1199 Fax: (86) 10-8522-1120

High-Tech Building,900 Yishan Road Shanghai 200233,China

Phone: (86) 21-5423-5577 Fax: (86) 21-5423-4677

12/F, Dawning Mansion,#12 Keji South Road, Hi-Tech Park,Shenzhen, China
Phone: (86) 755-26993828 Fax: (86) 755-26993838

20/F., Harbour Centre, 25 Harbour Road, Wanchai,Hong kong
Phone: (852) 2585-4600 Fax: (852) 2827-2152
http://www.epson.com.hk

EPSON TAIWAN TECHNOLOGY & TRADING LTD.

14F, No.7, Song Ren Road, Taipei 110
Phone: (886) 2-8786-6688 Fax: (886)2-8786-6660

http://www.epson.com.tw

EPSON SINGAPORE PTE. LTD.

No 1 HarbourFront Place, #03-02 HarbourFront Tower One, Singapore 098633.
Phone: (65)- 6586-5500 Fax: (65) 6271-3182
http://www.epson.com.sg

SEIKO EPSON CORPORATION KOREA Office

Gumi Branch Office

50F, KLI 63 Building,60 Yoido-dong, Youngdeungpo-Ku, Seoul, 150-763, Korea
Phone: (82) 2-784-6027 Fax: (82) 2-767-3677

http://www.epson-device.co.kr

2F, Grand Bldg,457-4, Songjeong-dong Gumi-City, Gyongsangbuk-Do,
730-090, Korea
Phone: (82) 54-454-6027 Fax: (82) 54-454-6093

Distributor

CRYSTAL MASTER 2010
Issued on JAN.,2010

EPSON TOYOCOM CORPORATION

Sales Operations Division









