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ENERGY SAVING

EPSON offers effective savings to its customers through a
wide range of electronic devices, such as semiconductors, liquid
crystal display (LCD) modules, and crystal devices. These savings
are achieved through a sophisticated melding of three different
efficiency technologies.

Power saving technology provides low power consumption at low
voltages.

Space saving technology provides further reductions in product
size and weight through super-precise processing and high-density
assembly technology.

Time saving technology shortens the time required for design and
development on the customer side and shortens delivery times.

Our concept of Energy Saving technology conserves resources

WORKING WITH ENVIRONMENTAL ISSUES

In 1988, Seiko Epson led in working to abolish CFCs, and perfect
abolition of those ozone layer-destroying substances was achieved in
1992. In 1998, the 10th year of start of the CFC-free activity, Seiko
Epson set this year as the “Second Environmental Benchmark Year”
and established a new corporate General Environmental Policy.
Seiko Epson is tackling with environmental issues comprehensively.

At the end of Fiscal 1988, Seiko Epson succeeded in abolishing
chloric solvents doubted to be harmful to human body. In fiscal
1999, Seiko Epson started the activity with a goal of abolishing lead
solder pointed out possibility of enironmental pollutant.

Promotion of Environment Management System
conforming to International Standard

To strengthen management for environmental activities, Seiko
Epson Group aims at acquisition of the ISO14001 certification for
Japanese and abroad main business bases (including affiliates) for
manufacturing, sales, software development and others.

As of May 25 , 2001, planned 68 bases of all manufacturing bases
and some non-manufacturing bases have acquired the certification.

WORKING FOR HIGH QUALITY

Seiko-Epson quickly began working to acquire company-wide
ISO9000 series certification, and has acquired ISO9001 or ISO9002
certification with all targeted products manufactured in Japanese and
overseas plants.

The Quartz Device Operations Division (Ina Japan, EPM and SZE)
have acquired QS-9000 certification, which are of higher level.

EPSON

by blending the essence of these three efficiency technologies. The
essence of these technologies is represented in each of the products
that we provide to our customers.

In the industrial sector, leading priorities include measures
to counter the greenhouse effect by reducing CO2, measures to
preserve the global environment, and the development of energy-
efficient products. Environmental problems are of global concern,
and although the contribution of energy-saving technology
developed by EPSON may appear insignificant, we seek to
contribute to the development of energy-saving products by our
customers through the utilization of our electronic devices. EPSON
is committed to the conservation of energy, both for the sake of
people and of the planet on which we live.

Co-existence Mark

The environmental mark symbolizing Epson’s
basic stance of “Co-existence with Nature”.

The design incorporates a fish, flower, and water,
representing mutually supportive co-existence.

1ISO14000 is an international standard for
environmental management that was established
by the International Standards Organization in

)

I 1996 against the background of growing concern
15014001 ||| regarding global warming, destruction of the
= ozone layer, and global deforestation.
QS-9000:

@ This is an enhanced standard for quality
assurance systems formulated by leading
U.S. automobile manufacturers based on the
international 1ISO 9000 series.

&

ENVIRONMENTAL

QS-9000/ISO 9001 | MANAGEMENT

*The material is subject to change without notice.

NOTICE

eAny part of this material may not be reproduced or duplicated in any form or any means without the written permission of Seiko Epson.

*The information, applied circuit, program, using way etc., written in this material is just for reference. Seiko Epson does not assume any
liability for the occurrence of infringing any patent or copyright of third party. This material does not authorize the licence for any patent or
intellectual property rights.

*Any 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 licence from the Ministry of International Trade and industry or other
approval from another government agency.

*The products (except for some product for automotive applications) listed up on this material are designed to be used with ordinary
electronic equipment (OA equipment, AV equipment, communications equipment, measuring instruments etc). Seiko Epson does not
assume any liability for the case using the products with the application required high reliability or safety extremely (such as aerospace
equipment etc). When intending to use any our product with automotive application and the other application than ordinary electronic
equipments as above, please contact our sales representatives in advance.
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B COMPARISON TABLE FOR MODEL AND PRODUCT NUMBER

When ordering ,please specify Product Number. For Product Number before contacting us,
please confirm specifications for “xxxxx” and standard packing specifications (page 6)

B CRYSTAL UNIT
Low / Medium-frequency (kHz range)

Model Product Number Specifications for “xxxxx”
C-001R Q11C001Rxxxxx00

C-002RX Q11CO02RXXXXXX00 Load Capacitance _

C-004R Q11C004Rxxxxx00 Frequency Tolerance Operating temperature range

Solder-Plating (Pb-Free or not)

C-005R Q11C005Rxxxxx00 (FC-145 : Pb-Free)

FC-145 Q13FC145xxxxx00

FC-135 Q1xFC135xxxxx00

FC-255 Q1xFC255xxxxx00

C-2TYPE Q12C2000xxxxx00

C-4 TYPE Q12C4000xxxxx00 Nominal frequency

MC-146 Q1xMC146xxxxx00 Load capacitance

MC-156 Q1xMC156xxxxx00 Frequency tolerance Operating temperature range
MC-206 Q1xMC206xxxxx00 Solder-Plating (Pb-Free or not)

MC-306 Q1xMC306xxxxx00 (FC-135 and FC-255 : Pb-Free)

MC-30A Q1xMC30Axxxxx00

MC-405 Q1xMC405xxxxx00

MC-406 Q1xMC406xxxxx00
e.g.

FC-135 00.000 kHz Q00 pF +00x10¢ -00°C to +100°C Pb-Free Quantity

Model Load Capacitance

Nominal Frequency Frequency Tolerance

Operating Temperature range

(Please refer to Page 5 Standard Packing Spec.)

Solder Plating (Pb-Free / Pb-Solder) Please confirm each data sheet before ordering.

High-frequency (MHz range)

Model Product Number Specifications for “xxxxx”
CA-301 Q21CA301xxxxx00 Nominal frequency
FA-23H Q24FA23Hxxxxx00 Load capacitance
FA-238 Q22FA238xxxxx00 Frequency tolerance
FA-248 Q22FA248xXXXxX00 Frequency temperature characteristics
FA-365 Q22FA365xxxxx00 (FA-23H, FA-238, FA-248)
Operating temperature range
MA-306 Q22MA306xxxxx00 Fundamental mode or 3rd Overtone mode
MA-406 Q22MA406xxxxx00 (26.000 MHz < f < 30.000 MHz CA-301, MA-406, MA-505, MA-506)
MA-505 Q22MA505XxXXXxX00 Solder-Plating (Pb-Free or not)
MA-506 Q22MA506xxXxx00 (FA-238, FA-23H, FA-248 and FA-365 : Pb-Free)
e.g.

FA-23H 0Q.000 MHz QQ pF +00x10¢ +10x104/-00°C to +00°C Pb-Free Quantity

I I
Model Load Capacitance

Nominal Frequency Frequency Tolerance

e.g. (MA-406/505/506)

Frequency Temperature Characteristics
/ Operating Temperature range

I
(Please refer to Page 5 Standard Packing Spec.)

Solder Plating
(Pb-Free / Pb-Solder)

MA-406 00.000 MHz QQOOUmode QA pF +10x106 +10x10-6/-00°C to +10°C Pb-Free Quantity

I
Model

Fundamental mode or Third (3) overtone mode
(MA-406 / 505 / 506 : 26 MHz < fo < 30 MHz)

Nominal Frequency Load Capacitance

Frequency Tolerance

Frequency Temperature Characteristics
/ Operating Temperature range

(Please refer to Page 5 Standard Packing Spec.)

Solder Plating
(Pb-Free / Pb-Solder)

Please confirm each data
sheet before ordering.

Temperature sensing crystal

Model Product Number Specifications for “xxxxx”
Nominal freguency Operating temperature range
HTS-206 QTOHT206xxxxx00 Solder-Plating (Pb-Free or not)
e.g.

HTS-206 0Q.000 kHz -00°C to +00°C Pb-Free Quantity

Model Operating Temperature range

Nominal Frequency

Solder Plating (Pb-Free / Pb-Solder)

I
(Please refer to Page 5 Standard Packing Spec.)
Please confirm each data sheet before ordering.
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Bl CRYSTAL OSCILLATOR
Low / Medium-frequency (kHz range)

Model Product Number Specifications for “xxxxx”
SG-3030JF Q3102JF0xxxxx00 Output frequency
SG-3030JC Q3102JC0Oxxxxx00 Frequency tolerance Operating temperature range
SG-3032JC Q3101JCOxxxxx00 Solder-Plating (Pb-Free or not)

e.g.

S$G-3030JF 32.768 kHz +00x10-¢ -00°C to +00°C Pb-Free Quantity
I

Model Frequency Tolerance Solder Plating
(Pb-Free / Pb-Solder)

Please confirm each data

Output Frequency Operating Temperature range (Please refer to Page 5 Standard Packing Spec.) sheet before ordering.

High-frequency (MHz range)

Model Product Number Specifications for “xxxxx”

SG-350 Q33350xxxxxxx00

SG-310 Q33310Fxxxxxx00 Output frequency

SG-550 Q33550XXXXXXX00 Frequency stability

SG-51 Q32510xxxxxxx00 Operat?ng voltage

SG-531 Q32531 XXXxXXXX00 Operating temperature range

Stand-by or Output enable

SG-615 Q33615xxxxxxx00 CMOS or TTL
SG-636 Q33636xxxxxxx00 Solder-Plating (Pb-Free or not)
SG-645 Q33645xxxxxxx00 (SG-350, SG-550, SG-310, SG-710 : Pb-Free)
SG-710 Q33710xxxxxxx00
eg.
S§G-350 00.Q000Q MHz Q O QO Q Pb-Free Quantity
Model Output Frequency Solder Plating ( Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Frequency Stability / Operating Temperature range
(8:+25x10%/-20°Cto+70°C, B:+50x10/-20°Cto 70°C, C:+100x 10°/-20 °C to +70 °C,
L:+50x10®/-40°C to 85 °C, M: 100 X 10°/-40 °C TO +85 °C)
Internal code : Alphabet or Blank

Operating Voltage / Logic (T: 5.0V TTL, H: 5.0V COMS, €:3.3V CMOS, D:2.5V CMOS, E: 1.8V CMOS, Blank : TTL / CMOS)
<Exception> SG-636PTF : TTL / CMOS

Function (P : Output enable, 8 : Standby) Please confirm each data sheet before ordering.
Programmable PLL high-frequency (MHz range)
Model Product Number Specifications for “xxxxx”
SG-8002LA Q3324LAxxxxxx00
SG-8002LB Q3323LBxxxxxx00
SG-8002JF Q3308JFxXXXXX00 Output.frequency Freque'ncy stability
SG-8002CA Q3309CAXXXXXX00 gtper:ttl)ng vo(l;a?e t y Operating temperature range
. and-by or Output enable
SG-8002CE Q3321CExxxxxx00 CMOS or TTL
SEHERIT Q3307JCxxxxxx00 Solder-Plating (Pb-Free or not)
SG-8002JA Q3306JAxxxxxx00 (SG-8002LA, SG-8002LB, SG-8002CA and SG-8002CE : Pb-Free)
SG-8002DB Q3203DBxxxxxx00
SG-8002DC Q3204DCxxxxxx00
e.g.

SG-8002LA 00Q.0000MHz Q O Q Pb-Free Quantity

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Frequency Stability / Operating Temperature range (B : £50 x 10 /-20 °C to 70 °C, € :+100 x 10®/-20 °C to +70 °C,
M :£100 X 10 /-40 °C to +85 °C)

Operating Voltage / Logic (T: 5.0V TTL, H:5.0 V COMS, C: 3.3V CMOS)
Function (P : Output enable, 8 : Standby) Please confirm each data sheet before ordering.

Programmable PLL high-frequency with Spread spectrum

Model Product Number Specifications for “xxxxx”

SG-9001CA Q3331x0xxxxxx00 Output frequency ~ Frequency stability Operating voltage ~ Operating temperature range

SG-9001JC Q3331x1xxxxxx00 Spread spectrum (Center spread or Down spread)  Spread percentage  Solder-Plating (Pb-Free)
e.g.
S$G-9001JC 0Q.000AQMHz Q QA Q Pb-Free Quantity

I
Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free)

Function (P : Output enable)
Spread percentage
Spread spectrum (C : Center spread, D : Down spread) Please confirm each data sheet before ordering.
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Low jitter high-frequency (MHz range)

Model Product Number Specifications for “xxxxx”
EG-2011CA Q3808CA0xxxxx00

EG-2021CA Q3807CA0Xxxxxx00 Output frequency Frequency stability

EG-2121CA Q3805CAXxxxxxx00 Operating voltage

EG-2102CA Q3806CAxxxxxx00 Operating temperature range Duty

EG-2101CA Q3803CA0xxxxx00 LVDS or Diffrential LV-PECL or LV-TTL or CMOS

EG-2002CA Q3802CA0xxxxx00 Solder-Plating (Pb-Free)

EG-2001CA Q3801CAOxxxxx00

e.g. (EG-2011CA/2021CA/2121CA/2102CA)
EG-2121CA 0Q.000QMHz QO O O QO Pb-Free Quantity

I I
Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Details of frequency stability : A, N etc
Operating Temperature range (P : 0 °C to +70 °C, R: -5 °C to +85 °C)
Frequency Stability (G : £50 x 10%, J:+75x 10, H:+100 x 10°® etc)
Logic / Duty (P : PECL Duty +5 %, D: PECL Duty +£2 %, L :LVDS Duty 5 %, V : LVDS Duty +2 %)
e.g. (EG-2001CA /2002CA /2101CA)
EG-2001CA 010.0000Q MHz QO QO Q Pb-Free Quantity

I I
Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Details of frequency stability / Operating Temperature range : H, Y, Z etc
Operating voltage : (G : 3.3 V)

Duty (P : Duty +5 %, D : Duty +2 %) Please confirm each data sheet before ordering.
High-stability high-frequency (MHz range)
Model Product Number Specifications for “xxxxx”
HG-1012JA Q3511JA0xxxxx00 Output frequency Frequency stability
HG-2012JA Q3512JA0xxxxx00 Operating temperature range Solder-Plating (Pb-Free or not)
HG-2150CA Q3514CAO0xxxxx00 Output frequency Frequency stability Operating voltage Operating temperature range Solder-Plating (Pb-Free)
Output frequency Frequency stability Operating voltage Operating temperature range
lereluizd s Q3502 JAxxxxxx00 Stand-by or Output enable CMOS or TTL  Solder-Plating (Pb-Free or not)

e.g. (HG-1012JA/ 2012JA)
HG-1012JA 010.Q00Q0 MHz QQ Pb-Free Quantity
I

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Frequency Stability / Operating Temperature range
(8V:+15x10%/-20 °C to +70 °C, AV :+20x 10/-20 °C to +70 °C, BV : 25 x 10 /-20 °C to +70 °C
BX : +25 x 10 /-40 °C to +85 °C, CX: 30 x 10/ -40 °C to +85 °C)

e.g. (HG-2150CA)
HG-2150CA 0Q.00Q0Q MHz QQ Q Pb-Free Quantity
I

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Operating voltage / Logic (H : 5.0 V CMOS, C:3.3V CMOS)
Frequency Stability / Operating Temperature range (SV : £15 x 10°/-20 °C to +70 °C, BX: 25 x 10°/-40 °C to +85 °C)

e.g. (HG-8002JA)
HG-8002JA 00.00DOMHz 0O O OO Pb-Free Quantity

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)
Frequency Stability / Operating Temperature range (AV : +20 x 10°/-20 °C to +70 °C, BV : £25x 10/-20 °C to +70 °C, CX:+30 x 10°/-40 °C to +85 °C)
Operating voltage / Logic (T : 5.0 VTTL, H:5.0 VCMOS, C: 3.3V CMOS)
Function (P : Output enable, S : Standby) Please confirm each data sheet before ordering.
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Voltage-controlled

Model Product Number Specifications for “xxxxx”

VG-2828CB Q3623CBOxxxxx00 Output frequency Operating voltage Operating temperature range ~ Solder-Plating (Pb-Free)

EV-2101CA Q3831CA0Xxxxxx00 Output frequency Operating voltage Operating temperature range

EV-3101TA Q3821TAOxxxxx00 APR (Abosolute Pull Range) Solder-Plating (Pb-Free)

VG-1201CA Q3603CA0xxxxx00 B )

VG-1011JA Q3602JA0XXxXXX00 gutputt.fret:uency t Frequency st:b;lhty (F?'petratm.g vlolltaget - Tpe)

perating temperature range ull range Pin terminal layou ype or T type

DER PR [0 Q3614CA0Xxxxx00 Solder-Plating (Pb-Free or not) (VG-1201CA, VG-4231CA)

eI Q3611JA0Xxxxx00 (VG-1201CA and VG-4231CA : Pb-Free)

VG-4030JA Q3612JA0xxxxx00
eg.
VG-2828CB 00.Q0U0QMHz Q.0V+0Q% =00x10° Max./-00°C to +02°C 0.QV+£.QV +00x10° to +00x10° Min. Pb-Free Quantity

Model Operating Voltage Control Voltage Solder Plating (Pb-Free / Pb-Solder)
Output Frequency Frequency Stability / Operating Temperature range Frequency Control Range (Please refer to Page 5 Standard Packing Spec.)

eg.

EV-3101TA 00.000QMHz 0O QO QO O Pb-Free Quantity

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Function (S : Standby, P : Output enable)
Operating Temperature range (P : 0 °C to +70 °C, R: -5 °C to +85 °C)
M :-40 °C to +85 °C, @:-10°Cto +75°C, S:0 °C to +85 °C)
Absolute Pull range (G : +50 x 10 Min., H: +100 x 10°° Min.)
Logic / Duty (P : PECL Duty +5 %, D : PECL +2 %, L: LVDS Duty 5 %, V : LVDS Duty +2 %)

e.g. (VG-1201CA)

VG-1201CA 0Q.0000Q MHz QO Q QA Pb-Free Quantity

I I

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Operating Voltage / Logic (H : 5.0 V CMOS, C : 3.3 V CMOS)
Pull range (K : £75 x 10® Min., N : +100 x 10°® Min.)
Frequency Stability / Operating Temperature range (A : +20 x 10/ -20 °C to +70 °C, B : 25 x 10®/ -40 °C to +85 °C)

e.g. (VG-1011JA)
VG-1011JA 00.0000 MHz 0O Q Pb-Free Quantity
|

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Pull range (B : 20 x 10® Min., G :+50 x 10° Min., K:+75x 10 Min., N:+100 x 10 Min.)

Frequency Stability / Operating Temperature range
(SW: +15x10°/-30 °C to +75 °C, AV :+20 x 10°/-20 °C to +70 °C, BX : +25 x 10 /-40 °C to +85 °C)

e.g. (VG-4231CA)
VG-4231CA 0UQ.00QQMHz Q Q Q Pb-Free Quantity

Model Output Frequency Solder Plating (Please refer to Page 5 Standard Packing Spec.)
(Pb-Free / Pb-Solder)

Operating Voltage / Logic (H : 5.0 V CMOS, C: 3.3V CMOS)

Pull range (R : +130 x 10® Min.)
Absolute pull range / Frequency Stability / Operating Temperature range
(D : 80 x 10® Min. /+35 x 10°/-20 °C to +70 °C, G :+65x 10® Min. /+50 x 10°/-40 °C to +85 °C)
e.g. (VG-4010JA/ 4030JA)
VG-4030JA U0.000Q MHz DVK Pb-Free Quantity

I
Model Specification code (Please refer to Page 5 Standard Packing Spec.)
Output Frequency Solder Plating (Pb-Free / Pb-Solder) Please confirm each data sheet before ordering

Temperature compensated

Model Product Number Specifications for “xxxxx”
Output frequency  Frequency tolerance  Operating voltage ~ Control voltage Operating temperature range

UEHTITILA Q3711LAxxxxxx00 Frequency control range Frequency stability vs temperature Solder-Plating (Pb-Free or not)
e.g.
TG-5000LA 00.000QMHz Q.QV+0Q% +00x10° Max. +00x10° Max./-20°C to +02°C 0.0V +2.QV +10x10° to +00x10° Min. Pb-Free Quantity

I I I I
Model Operating Voltage Frequency Stability vs temperature / Operating Temperature range Frequency Gontrol Range (Please refer to Page 5 Standard Packing Spec.)
Output Frequency Frequency Tolerance Control Voltage Solder Plating (Pb-Free)
Please confirm each data sheet before ordering.
Multi-output

Model Product Number Specifications for “xxxxx”

MG-5020JE Q33M22JExxxxx00 Output frequency Operating voltage

MG-5100SA Q33M21SAxxxxx00 Solder-Plating (Pb-Free or not)

e.g. MG-5100SA 0Q.0000 MHz Q.QV +00x10°/-00°C to +10°C Pb-Free Quantity
L (Please refer to Page 5 Standard Packing Spec.)
Model Output Frequency ~ Operating Voltage ~ Frequency Stability / Operating Temperature range ~ Solder Plating (Pb-Free / Pb-Solder) Please confirm each data sheet before ordering.
(6 frequency Max.)  (5.0Vor3.3V) 4
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H REAL TIME CLOCK MODULE
Serial interface

Model Product Number Specifications for “xxxxx”
RX-4045SA Q4140455xxxxx00

RX-4045NB Q4140459xxxxx00

RX-4581NB Q4145819x000400

RTC-9701JE Q4197017x000100

RTC-4701JE Q4147017x000200

RTC-4701NB Q4147019x000200

RX-4702CF Q414702Axxxxx00

RA-4574SA Q41A4745xxxxx00

RTC-4574SA Q4145745x000200

RTC-4574JE Q4145747x000100

RTC-4574NB Q4145749xxxxx00 Frequency tolerance
RTC-4553 Q4145535xxxxx00 Solder-Plating (Pb-Free or not)
RTC-4543SA Q4145435x000200 (RX-++2+CF : Pb-Free)
RTC-4543SB Q4145436x000200

RX-8025SA Q4180255xxxxx00

RX-8025NB Q4180259xxxxx00

RA-8581SA Q41A8815xxxxx00

RX-8581SA Q4185815xxxxx00

RX-8581JE Q4185817xxxxx00

RX-8581NB Q4185819xxxxx00

RTC-8564JE Q4185647x000100

RTC-8564NB Q4185649x000200

RX-8564CF Q418564AXXXXX00 Please confirm each data sheet before ordering.

Parallel interface

Model Product Number Specifications for “xxxxx”
RTC-7301SF Q4273018x000200

RTC-7301DG Q4273011x000200

RTC-62421 Q4262421xxxxx00 Frequency tolerance

FGERE Q4262423xxxxx00 Solder-Plating (Pb-Free or not)

RTC-72421 Q4272421xxxxx00

RTC-72423 Q4272423xxxxx00

e.g. RX-4581NB U+10x10° Pb-Free Quantity

(Please refer to Page 5 Standard Packing Spec.)
Model Solder Plating (Pb-Free / Pb-Solder)

Frequency Tolerance
(AA:5+5x10%, A:5+11.5x10% B:5+23x 109 Please confirm each data sheet before ordering.

B SURFACE ACCOUSTIC WAVE DEVICE
SAW Resonator

Model Product Number Specifications for “xxxxx”
NS-32R Q25NS32Rxxxxx00 . .
FS-335 Q25FS335xxxxx00 Nominal frequency Operating temperature range
FS-555 Q25FS555xxxxx00 Frequency tolerance
Solder-Plating (Pb-Free)
FS-585 Q25FS585xxxxx00

e.g. FS-585 00.00QQ MHz +10x10° Quantity

Model Frequency Tolerance
Normal Frequency (Please refer to Page 5 Standard Packing Spec.) Please confirm each data sheet before ordering.
SAW Filter
Model Product Number Specifications for “xxxxx”
FF-555 Q51FF555xxxxx00 Nominal frequency Insertion loss Pass bandwidth Operating temperature range
FF-585 Q51FF585xxxxx00 Solder-Plating (Pb-Free)

e.g.
FF-585 010.0000Q MHz Quantity
I

Model Normal Frequency (Please refer to Page 5 Standard Packing Spec.) Please confirm each data sheet before ordering.




B STANDARD PACKING SPECIFICATIONS

The last 2 digit of Product Number “00” means standard packing specifications. The other packing specifications are
custom,therefore, the last 2 digits of Product Number is changed. Please contact us for in guiries. For SMD products, standard
packing quantity is specified as below table. Please order in accordance with standard packing quantity.

1. Cylinder
Cylinder products are packed in vinyl bags per lot of 250 to 1000 pcs. From 5 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. SIP
SIP products are packed in inner boxes per lot of 100 pcs. They are then placed onto the conductive foam and placed in cartons
for shipment.

3. DIP
DIP products are placed into antistatic IC tubes and packed into boxes for shipment.
Model Quantity
SG-531
S$G-8002DC 35 pes / tube
stopper conductive tube
SG-51
7 SG-8002DB 25 pcs / tube
RTC-62421/ 72421/ 7301DG
4. SMD
SMD products are packed in the shipping carton as below table in accordance with taping standards EIA-481A and EIAJ
RC-1009B.
@ STANDARD PACKING QUANTITY
Model Quantity o5 ‘4-0 = Direction of feed
NS-32R, FS-335 / 555 / 585, FF-555 / 585 4000 pcs / reel 55
o \®\ o o o0 o
FC-135 /145 / 255, MC-146 /156 / 206 / 306 / 30A 3000 pes / reel B
FA-23H / 238 / 248, MA-306 P c
S6-310, S6-8002CE,SG-710++K, S6-350 2000 0cs / el + U
VG-2828CB,TG-28::CB, SG / TG-#x:LA P
EV-3101TA, EV-3201GD 500 pcs / reel A LD ‘
The other SMD products 1000 pcs / reel .
Unit: mm Dimensi Tape type
_ ( ) Model A 5 B D (L = left direction)
-t MC-146 1.7
MC-156 1,65
MC-206 2.2
_ MC-306 / 30A,MA-306 3.0
E MC-405 / 406 39
SG-3032JC / 3030JC 8.0 9.25 16.0 33 TE1608L
o < S6-636, SG-8002JC, SG-9001JC :
SG-3030JF
SG-8002JF / CA, EG-2++CA, SG-645 23
SG-9001CA, VG-4231CA / 1201CA :
HG-2150CA, EV-2+3#CA
S6-710%+K 25
By EV-3101TA, EV-3201GD 16.0 2.9 TE2416L
I MA-406 40
— MA-505 / 506, SG-8002JA, SG-615 13.25 40 TE2412L
Model Dimension HG-8002JA, HG-1012JA / 2012JA 48
A B © VG-s#5xJA
MC-146, MC-156, MC-206, MC-306 / 30A VS0J 20-Pin (RX / RTC-ss:JE, MG-5020JE) 12.0 2.0
8630520 3030, 86-636,56-8002.C, S6-9001.C LR LG ool 9.25 160 18 TE1612L
VS0J 20-Pin (RK / RTG-s+-rJE, MG-50200E) 175 SObiLPRAYRIRIC s SLMG 5 100H) ' ' 3.65
SON 22-Pin (RX / RTC-s#+NB) SSOP 24-Pin (RTC-7301SF) 2.4
SOP 14-Pin (RA/ RX / RTC-s+:SA, MG-5100SA) SOP 18-Pin (RTC-45435B) 115 25 TE2412L
;s;\oz;:—;: ;:?;g: 852 por 0330 | @80 SOP 24-Pin (RTC-62423 / 72423) 16.0 13.25 240 2.95 TE2416L
SG-8002JA, HG-1012JA / 2012JA, VG- 5JA 255 (RS- e} A 0 9 20
HG-8002JA, SOP 24-Pin, EV-3101TA, EV-3201GD FS-335, NS-32R 152
SOP 18-Pin (RTC-4543SB) 24.4 FC-255 8.0 11 TE1208L
FC-255, NS-32R, FS-335 / 555 / 585, FF-555 / 585 FA-365 1.6
A48 135 VG-2828CB, RX-++CF 7.25 12.0 195
VG-2828CB, RX-#+::CF, SG-8002LB, SG-550 134 S$G-8002LB, SG-550 14
SG-3030JF, 56-8002JF / CA 0100 et
3 0254 1.0
SG-645, SG-0001CA, EG-2++CA, HG-2150CA FC-145 TE1204L
VG-1201CA / 4231CA, EV-2+++CA 17.5 FA248 155
SG-710++K 980 FA-23H / 238 40 1.05
FC-135/ 145, FA-365, SG / TG-ssxLA, SG-350 4180 60 13.0 SG-8002CE, SG-310 5.25 8.0 1.4 TE0804L
FA-23H / 238, SG-8002CE, SG-310 9.0 SG-350, SG / TG-ss#xLA 310 15

Note: The above is shown in the standard packing specifications. Small-lot or sample orders may be submitted in a different packing style. 6




WORKING FOR Ph FREE

B Pb Free Policy of QD products and Implementation Schedule

@ Implementation Schedule

1. An announcement to our customers has been made since June, 2001.

2. Epson is ready to manufacture Pb free products in Apr., 2002.

3. Epson will start shipping all products with Pb-free from factory on Apr., 2004.

4. For the products in mass production now, Epson will switch to Pb Free Products with customer’s approval.

5. For the products in considering now, when doesn’t order Pb free products, please specify “Not Pb free”.
Because Pb free products are Epson’s standard.

® Eliminated Pb
<Basic policy>
“Lead in solder ” means Soldering-paste for electronic circuit board & Solder-Plating on the outer-lead of products.

Cylinder type products (complete Pb free products) *Plastic package type products (Pb free terminal products) =1

Pb used in these Pb used as
pr_od_ucts is Solder-Plating
eliminated. is eliminated.

#1. These products are using Pb inside solder plating with heat resistance because of still under studying the alternative technology.
These products includes Pb inside.

*Current Pb free terminal products =2 *Current complete Pb free products *2 =3

*2. Some ceramic package products are already Pb-free terminal type of product and contain Pb in sealing glass.
+3. Ceramic package products with metallic lid are already complete Lead-free type of product.

B Distinctions

@ Distinctions between current products and Pb free products. =1
It is distinguished by Product Number and Outer distinction.

(1) Product Number

The 9th position character of product number will change as follows. <Current = 0> / <Pb free = 1>
Current QAxxxxxxx0xxxx00
Pb free QAxxxxxxx1xxxx00

(2) Appearance
¢ Plastic package type products

Marking (year part lot No.) will be changed as follows.
Current Numeric |12 |3|4|5|6|7|8]9|0
Pb free Alphabet |A|B|C|D|E|F|G|H|J

e Cylinder type products

The glass colour of plug will be changed as follows.
Current | Blue or Green etc
Pb free Gray

<Exception>

%1, Ceramic package type products are originally Pb free terminal designed.
So, there are no change as 1) and 2) above.



B Pb Free materials of Seiko Epson QD products

Applications guide

Lead-frame Pb Free Conventional
Package Object material
(No change) Sn-Bi Sn-Ag 1 Sn-Cu Au Sn-Pb Au
Cylinder | Crystal unit - Fe-Ni-Co - — O — O —
Plastic Crystal unit
Crystal oscillator _ — —
ki
package Feal time clock 0 Cu Alloy O O #1 O
module SON
e O O #1 - - O -
" SOP
é 42Alloy #2 o O 1 - — o _
SOJ
I
" pip
Ceramic 8rysta: unitII &
rystal oscillator
FEELEER Real time clocc:jkI W — - - O — O
modaule
SAW Device (Tungsten)
%1.8n-Bi is applied for Epson QD products. But Sn-Ag is only applied for the products as below.
(SOP) RA / RX / RTC-###%SA, RTC-###%SB, RTC-#%%SF, RTC-4553, MG-5100SA, MG-5020JE
(SOJ) RX/ RTC-#sx#xJE, (SON) RX-###xNB, RTC-###:NB
#2.Cu Alloy is applied only for (SOP) RTC-7301SF.
H Evaluation Profile for heat-resistance
Temperature [°C]
+260 °C Max.
+250 °C +1°C/s
to+5°C/s
+220 °C 4 i
o +1°C/s \
+200 °C to+5°C/s 35s
+170 °C Stable Melting area
+1°C/s
to+5°C/s
+150 °C
/ 100 s
[ Pre-heating area
Twice reflows
time [s]
8




Applications guide

Bl CRYSTAL UNITS
Low and medium-frequency crystal units (tuning fork crystal units)

page Model 20 kHz 100 kHz 1 MHz 24 MHz 40 MHz 64 MHz
C-001R
C-002RX
@ 32.768 kHz
C-004R
26
C-005R
C-2-TYPE I 20 kHz to 165 kHz, 307.2 kHz
C-4-TYPE I 32 kHz to 120 kHz, 192 kHz
FC-135
21 @ 32.768 kHz
FC-145
22 FC-255
MC-146
23 I 32 kHZ to 100 kHz
MC-156
24 MC-206
25 MC-306
I 20 kHz to 165 kHz
102 MC-30A
25 MC-405 / 406 I 20 kHZz to 165 kHz

High-frequency crystal units (AT-cut crystal units)

page Model 20 kHz 100 kHz 1 MHz 24 MHz 40 MHz 64 MHz
33 CA-301 % 4 MHz to 64 ViHz |

31 MA-306 14.31818 MHz, 17.734 MHz to 41 MHz I

MA-406
32 # 4 MHz to 64 ViHz 1N
MA-505 / 506

28 FA-23H 16 MHz to 32 MHz I

27 FA-238 16 MHz to 50 MHz I

29 FA-248 12 MHz to 27 MHz I

30 FA-365 12 MHz,14 MHz to 41 MHz I

# 8.0 MHz < f < 8.2 MHz: unavailable. For frequencies less than 5.5 MHz, please refer to the frequency list on each data sheet.

B SAW (SURFACE ACOUSTIC WAVE) DEVICES
SAW resonator

page Model 200 MHz 500 MHz 700 Mhz 1 GHz
97 NS-32R 312 MHz to 1.0 GH_ |
o FS-335 300 MHz to 870 V1H_ |

FS-555 I 230 MHz to 500 MHz

105 FS-585 315MHz @ @ 433 MHz

SAW filter

page Model 200 MHz 500 MHz 700 Mhz 1GHz
99 FF-555 300 MHz to 500 MHz I

106 FF-585 300 MHz to 500 MHz I

B CRYSTAL OSCILLATORS
Low-frequency crystal oscillators

page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
SG-3030JF
34 SG-3030JC @ 32.768 kHz
SG-3032JC
High-frequency
page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
- SG-350
SG-550 2 MHz to 48 MHz I
36 SG-310
38 SG-710 1.8 MHz to 80 MHz I
37 SG-645 32 MHz to 135 MHz I
ig SG-636 2.21675 MHz to 135 MHz |
SG-615
M 1.025 MHz to 135 IViHz 1
42 SG-531
SG-51 1.025 MHz to 66.6667 MHz I




Applications guide

Programmable PLL high-frequency

page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
s SG-8002LA
SG-8002LB
44 SG-8002CE
46 SG-8002CA
45 SG-8002JF 1 MHz to 125 MHz
48 SG-8002JA
47 SG-8002JC
49 SG-8002DB
SG-8002DC

Programmable PLL high-frequency with Spread spectrum

page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
SG-9001CA

54 10 MHz to 166 IVIH_ |
SG-9001JC

Low jitter high-frequency

page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
56 EG-2021CA
62.5 MHz to 170 MHz I
55 EG-2011CA
LV-PECL 53.125 MHz to 500 IVIHz |
57 EG-2121CA
LVDS 53.125 MHz to 700 IV1Hz |
LV-PECL 100 MHz to 700 MH_ 1
58 EG-2102CA
LVDS 53.125 MHz to 700 ViH |
59 EG-2101CA 62.5 MHz to 400 MHz | E———
60 EG-2002CA 62.5 MHz to 170 MHz I
61 EG-2001CA 106.25 MHz to 170 MHz I

High stability high-frequency

page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
62 HG-2150CA 1 MHz to 80 MH_z 1
64 HG-8002JA 1 MHz to 125 MHz
HG-1012JA
63 1.5 MHz to 28.6363 MHz I
HG-2012JA

Voltage controlled

page Model 1 Hz 100 KHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
65 EV-2101CA 7.6 MHz to 700 IVIH 1
66 EV-3101TA 600 MHz to 700 MHz EES—
7 VG-2828CB ® 13 MHz
67 VG-1201CA 1 MHz to 80 VH_ 1
68 VG-1011JA 1.5 MHz to 28.6363 MHz N E—
69 VG-4231CA 1 MHZ to 60 V1H |
70 VG-4010JA 2.0 MHz to 28.6363 MHz I—

VG-4030JA

Temperature compensated

page Model 1Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
72 TG-5000LA I 19.2 MHz to 26 MHz

Multi-output

page Model 1 Hz 100 kHz 1 MHz 26MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
73 MG-5020JE @ 32.768 kHz @ 48.00512 kHz
74 MG-5100SA 1 /6.9 kHz to 100 MHz

10
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B CRYSTAL UNITS

) : ) Frequency tolerance | Frequency temperature ) ) . Storage temperature Operating
. ltem Dimensions Nominal frequency (standard) s Series resistance Load capacitance range temperature range
LxWxH (mm) f Af/f R1 CL Tsta Topr
C-001R 23.1x8.0
C-002RX 92.0x 6.0 "
C-004R 015x50 32.768 kHz +20x 10 35 kQ to 50 kQ
26/C-005R p1.2x4.6 6 pFto o0 20°Cto+70C | -10Cto+60°C
C-2-TYPE 020x60 | 20 k:0z7t02 oKz | s0x10t0 <100 10° 6k to 55 kQ
£ KNz Peak temperature (6T):
C-4-TYPE 915x5.0 32 kH129t20k1|-|220 KHZ | 50x 10510 £100x 10 +25CTyp. 10 K to 50 kQ
FC-135 32x15x09 32 kHzto 77.5 kHz | +20x10°to +100x 10° 45 kQ to 80 kQ
21 .0 pF/12.5 pF -55°Cto +125°
FC-145 41x15%0.9 32.768 kHz +20x10° | Temperature coefficient| 70 ke Max. 90pF/125p % Clo+125°C
22 |FC-255 50x1.9x09 (@): -0.04x10°/°C*Max. | 25 kQ to 70 kQ
MC-146 7.0x15x1.4 Afff=a(@1-0x?
2 2 kHz to 100 kH. 25 kQ t kQ 7 pF, 12.5 pF
3 Mc-156 71x33x15 | 2Kzt 100kHz 5 k1065 PR125p -40°Ct0 +85°C
24|MC-206 7.3x41x20 +20x10t0 100 x 10 20 kQ to 55 kQ -55°Cto +125°C
25|MC-306
102 MIC-30A 8.0x3.8x254 20 kHz to 165 kHz 6KQ 0 55 kO 6 pF to oo
25|MC-405/406 | 10.4x4.1x3.56 | 20 kHzto 165 kHz
03.1x8.9 +30x10° +30x10° B B
33|CA-301 03.1% 9.3 4 MHz to 64 MHz (£50 % 10°.+100 X 109 (50 X 109) 40 Q1o 150 Q -40°Cto +85°C
~ 14.31818 MHz, 5 Fundamental: 10 pFto e, | - . . .
31|MA-306 8.0x3.8x254 17.734 MHz to 41 MHz . +30x 10 60 Q 1l overtone: 5 pF o 55°Cto +100 °C -20 ‘Cto +70 °C
+30 X 10"
MA-406 11.7x4.8x3.7 +30x10° ° o
2 4 MH 4 MH 40 Q1o 150 Q - 12
32/ MA-505 /506 | 135x5.1x 457 21064 Mz (+50 X 109) 0€210150 5 Clo+125°C
28|FA-23H 32x25x0.7 16 MHz to 32 MHz +10x10°® +10x10%to 18 x 10° 0910800 -40"Cto +125°C -20°Cto +70°C
27|FA-238 32x25x0.7 16 MHz to 50 MHz +50x10° +30x10° -40°Cto+85°C
: . o [£10x10%t0 +20x 10° 10 pF to = e q -20°Cto +70°C
29 |FA-248 40x25x1.0 12 MHz to 27 MHz | +10x10%t0+20x 10 18X 10%t0 +30 X 10° 40Q1t070Q 55°Cto +125°C 40°Cto 485°C
30|FA-365 6.0x3.5x1.4 [12MHz,14 MHzto 41 MHz | +50x 10, +100 x 10 +30x10° 50 Q -20°Cto +70°C
Note: For detailed specifications, refer to the individual specifications for each product.
B SAW (SURFACE ACOUSTIC WAVE) DEVICES
SAW resonator
i Dimentions Norminal frequency Frequency tolerance | Temperature coefficient |  Series resistance Harmonic ratio | Storage temperature | Operating temperature
: LxW xH (33 Typ.) Aff R1 Rs/R1
97 [NS-32R 3.8x3.8x0.98 312 MHz to 1.0 GHz +50x 10, £100 x 10 -(1.6+0.4)x10%/°C? 35 Q Max.
FS- ’ 8x1. MH 70 MH J 6 25 Q (30 ©2) Max. -40 °f 9 -40 ° 9
8 S-335 3.8x3.8x1.3 300 MHz to 870 MHz 125)(10,150_6)(10 BA£08)x100/°C 5 Q (30 Q) Max 2 Min. 0°Cto +85°C 0°Cto +85°C
FS-555 52x48x15 230 MHz to 500 MHz +100x 10 25 Q (40 Q) Max.
105| FS-585 ’ ' ’ 315 MHz, 433 MHz +50x 10, £100 x 10 (34738 x 10/ °C? 18 Q Max. -40°Cto+125°C | -40°Cto+120°C
SAW filter
" Dimentions Norminal frequency Pass bandwidth Temperature coefficient Insrtion loss Rejection band | Storage temperature | Operating temperature
- LxWxH (33 Typ.) f BW IL ATT TSTG TOPR
99 |FF-555 52x4.8x1.5 fo + 100 kHz Min. 40 dB Min. -55°Cto +125 °C
N 8/ 902 _40 © o
106| FF-585 52x48x15 | S0OMHZS0MHZ [fo 500 kg min, | O 4208X10%C 3.5 4B Max (Fox212) | -85°Cro+i00°c | 0 Cl0+85°C
H REAL TIME CLOCK MODULES
Item Current Time interval
"\ odel Package Interface | Clock voltage consumption Memory Alarm of standard pulse Other features
7 |Rx-4045 SOP 14-pin SON 22-pin 1.15V 10 5.5V | 0.48 pA Typ. (3V) - ] 32.768 kHz High stability SPI bus
7 |RX-4581 SON 22-Pin [16V1t055V | 04pATyp.(3V) | 128 bit (SRAM) Minute to Day and 5 265" 740 1/60 He
79 " 4-Wire Serial - day of the week SPI bus
7 |RTC-9701 VS0J 20-Pin 1.8Vt05.5V | 0.8 pATyp.(3V) | 4 kbit (EEPROM) 32.768 kHz
85|RTC-4553 SOP 14-Pin 2.0Vt05.5V | 1.0pATyp.(5Y) | 4 bit x 30 (SRAM) = 1024 Hz,10's
81|RX-4702 SON 10-Pin -
1.6Vto5.5V | 0.5pATyp. Built-in t t
82|RTC-4701 VS0J 20-pin SON 22-pin 6Vto5.5 0.5 pATyp. (3Y) . Minute to Day and 12768 kia o 130 uilt-in temperature sensor
103|RA-4574 SOP 14-pin 3-Wire Serial 16V1055V | 05 A Typ. @1 day of the week ' For Automotive
% IRTC-4574 | SOP 14-in VS0J 20-n SON 22-Pin : OV | DR,
86|RTC-4543 SOP 14-pin SOP 18-pin 1.4Vt05.5V | 0.5 pATyp. (2V) = 32.768 kHz,1 Hz
& | RX-8025 SOP 14-Pin SON 22-Pin 1.15V10 5.5V | 0.48 pATyp. (3V) Second to Hour High stability (+5 x 10°)
104|RA-8581 SOP 14-pin 32.768 kHz For Automotive
1.6Vto 5.5V [0.45pATyp.
% Rx-8581 | S0P &P VS 20Pn SONz2hn|  poBus | OV 058V | CASHATYP. (V) Minute to Day and High Quality 32.768 KHz output
91|RX-8564 SON 10-Pin day of the week
1.0Vto 5.5V | 275nATyp. (3 32.768 kHzto 1 H
92[RTC-8564 | VSOJ 20-pin SON 22-pin 0 nATYP. (1) - zlothz
& IRTC-7301 DIP 18-pin SSOP 24-pin 1.6Vto 5.5V | 0.6 pATyp. (3V) Second to day, day of the week | 32.768 kHz to 1/30 Hz | High speed access 3.0 V operation
RTC-62421 DIP 18-pin
95 2.0Vto 55V | 1.0 pATyp. (2
RTC-62423 SOP 24-pin Paralel 0 KA T (1) B4HZ 1S, _—
RTC-72421 DIP 18-pin B 1min,1h
2.0Vto 5.5V | 0.9 pATyp. (2V)
% R1C-72423 SOP 24-pin VIS5V | 0.9pATI. 20

1"
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B CRYSTAL OSCOLLATORS

Page| nodel tem Output frequency range Frequency stability Current consumption Operating temperature Operating voltage Output load Output control
44 | 56-30300C /JF 29768 ki 52231 10° 2 pA Max. -40Cto +85°C 15Vt055V 150 VDD
. =+,
$6-3032JC 5 pA Max. 20 Cto+70°C 18Vt03.6V P -
SG-550SCF s0x10° 4.5 mA Max. wCoar0e  |SSVDRR7V036Y
+50 x 10° & 0 +
S6-5508DF ) 3.5 mA Max. , . 25V Typ. (2.2V103.0V)
2 MHz to 48 MH; +100x 10° -40°Cto +85°C 15 pF T
SG-550SEF ZEUENHz 3.0 A Max. 18V Typ. (1.6V1022V) oE g
45 | SG-5505CG +25x10° 12 mA max. 20 Cto+70°C 27V1036V
SG-350SCF 010" 4.5 mA Max. 33VTyp.(2.7V103.6V)
+50 x 10° o o
SG-350SDF ! 3.5 A Max. -40°Cto+85°C |25V Typ. (22V103.0V)
2 MHz to 48 MH +100x10° - st
S6-350SEF zlo 20z 3.0 mA Max. 18VTyp. (1.6V1022V) g
S6-350SCG +25x10° 12 mA max. 20°C10+70°C 27V1036V
S6-310SCF ) 4.5 mA Max. 33VTyp.(2.7V103.6V)
36 | SG-310SDF 2 MHz to 48 MHz j%%’;y% 3.5 mA Max. -40Cto+85°C | 2.5VTyp.(22V103.0V) 15 pF ST
SG-310SEF B 3.0 mA Max. 1.8V Typ. (1.6V102.2V)
S6-51/531/615P 1.025 MHz to 26 MHz } 23 mA Max. ] ] 10 TTL,50 pF
SG6-51/531/ 615PTJ 26,0001 MHz o isog’x"% 5 A (jg B ag) 5TIL OF
SG-51/531 /615PH 66.6667 MHz : 5V£05V 50 pF
41 | SG-531/615PTW / STW 55.0001 MHz to . . 15 pF (TTL + 15 pF, 25 pF)
45 mA Max. 20 Cto +70°C
42 | SG-531/615PHW / SHW 135MHz 106 B 15 pF (25 pF, 50 pF) 0E/ST
$6-531/ 615PCW / SCW 26.0001 MHz to 135 MHz j%%’; 1%6 28 mA Max. ] ] 33V=03V 15 pF
SG-531/ 615PCG / SCG 15 MHz to 26 MHz - 12 mA Max. ig g Eg :gg g 27V1036V 25 pF
SG-615PCN 26,0001 MHz to 66.6667 MHz 30 mA Max. 33V=03V 15 pF
SG-636PTF 2.21675 MHz to 41 MHz 17 mA Max. 10 TTL, 50 pF
5V+05V 20 pF (<55 MHz) OE
SG-636PH 41 MHz to 70 MHz 100 % 10° 35 mA Max. 15 bF (o35 Vi)
SG-636PCE / SCE 2.21675 MHz to 40 MHz 9 mA Max. 33V=03V 30 pF 0E /ST
49 | SG-636PDE 2.2 MHz to 40 MHz 5 mA Max. 25V =025V 15 pF 3
SG-636PTW / STW 20 Cto+70°C
40 32.0001 MHz to 45 mA Max. 5V %05V 15 pF (25 pF,50pF)
SG-636PHW / SHW 135 MHz OE/ST
SG-636PCW / SCW +50x10° 28 mA Max. 33V+03V 15 pF
SG-636PTG / PHG 221675 M +100x10° 25 mA Max. 45V1055V oF
.. yA ()
SG-636PCG 25 pF
33 MHz : ) X
SG-6365CG 12 mA Max. 27Vt 36V ST
SG-645PHW / SHW 15pF (25 pF, 50
45 mA Max. 20°Cto +70°C 45V1055V PF (25 pF: 50 pF)
SG-645PTW / STW 32.0001 MHz to +50x10° 15 pF (5TTL +15 pF, 25 pF) 0E/S
< 135 MHz £100x 10° oo ey
SG-645PCW / SCW 28 mA Max. Bt ek 30Vt03.6V 15 pF
S6-710PTK 1.8 MHz to 50 MHz } 13 mA (24 mA) Max. ] ] V205V 10TTL oF
38 [ SG-710PHK 1.8 MHz to 80 MHz (TSO(?XXJOE) 40 mA Max. (:18 o gg) = 50 pF
SG-710ECK 1.8 MHz to 67 MHz i 18 mA Max. 33V=03V 15 pF ST
SG-8002LA /LB PT /ST 5TTL +15 pF
40 mA max. 5.0V=05V
43 | SG-8002LA /LB PH / SH * 15 pF (25pF)
SG-8002LA /LB PC/SC +50x10° 28 mA Max. -20°Cto +70C 3.3V+03V 15 pF
1 MHz to 125 MH . . OE/ST
44 | SG-8002CE / CA/JF/JA/JC/DB/DCPT /ST z10 ? +100x10° 45 mA max. -40°Cto+85°C 5.0V =05V 5TTL + 15 pF (15 pF, 25 pF)
|| SG-8002CE / CA/JF / JA/JC/DB/DC PH / SH 45 mA max. 50V =05V 15 pF (25 pF, 50 pF)
49 56-80020E / CA/JF/ JA/JC/ DB/ DCPC/SC 28 mA Max. 33V=0.3V 15pF (30 pF)
SG-9001CA
54 ea00011c 10 MHz to 166 MHz = 3.0 mA Max. 20 Cto +70°C 33V =03V 15 pF OF
56 | EG-2021CA +50x10° 20 mA Typ. 0°Cto+70°C 2.5V Typ. (2.375V 0 2.625V) 15 pF OE
62.5 MHz t0 170 MH . . .
55 | EG-2011CA zo z +100x10° 15 mATyp. 5°Clo+85C  [1.8VTyp. (1.7Vt02.1V) 15 pF OF
LV-PECL 53.125 MHz to 500 MHz 80 mA Max. 50 Q
57 | E6-21210A LVDS 53.125 MHz to 700 MHz 30 mA Max. 0°Cto+70°C 25V
LV-PECL 100 MHz to 700 MHz 100 mA -40°Cto +85°C 50 Q
59| | ZeeAe LVDS 53.125 MHz to 700 MHz 40 mA S
59 | EG-2101CA 62.5 MHz 10 400 MHz +100x10° 33V =015V 50 Q OF
Conaas 25 pF (fo = 62.5 MH
60 | EG-2002CA 62.5 MHz to 170 MHz 0°Cto+70°C Eorph &8 S Mug
33V =03V P :
g 50mA Max. 25 pF (fo < 135 MHz)
61 | EG-2001CA 106.25 MHz to 170 MHz 15 F fo = 125 MHy)
HG-2150CA #+C +15x10° 25 mA Max. 20 Cto +70°C 33V=03V
82 I 6-2150CA =+H | D EIE +25x10° 30 mA Max. -40°Ct0 +85°C 50V=05V e
HG-8002JA PT/ ST +20%10° 15 pF, 2TTL + 15 pF
* 45 mA Max. 20" : 50V+05V
64 | HG-8002JA PH/ SH 1 MHz 10 125 MHz 25 10° AN et * 15 pF OE /ST
HG-8002JA PC / SC +30x10° 28 mA Max. 33V=03V 15 pF
63 | HG-1012 / 2012JA 1.5 MHz to +15x10° 10 =30 x 10° ] ] 5V £0.25V 15 pF
10 mA Max. -40Cto +85°C -
68 | VG-1011JA 28.63636 MHz +15x10° 10 +25x 10° X * 5V %05V 27TTL 15 pF
LV-PECL +50x10° 70 mA Typ. -5°C10+85°C 50Q
65 | EV-2101CA DS 77.76 MHz to 700 MHz ok T o NNk 33V+03V 00 0E
66 | EV-3101TA 600 MHz to 700 MHz - 60 mA Typ. 0°Cto+85°C 33V=0.165V 50 Q -
VG-1201CA #+C +20x10° 25 mA 20°C10+70C 33V=03V
87 [VG-1201CA weH LR N +25x10° 30mA -40"C 10 +85°C 50V =05V 15pF OF
. . . 9kQ 1o 11 kQ -
71 | VG-2828CB 13 MHz +12x10 1 mA Max, 20 Cto +75°C 28V=01V o pFto 1 pF
69 VG-4231CA =RC 1 MHz to +35x10° 10 mA -20°Cto +70°C 33V+03V 15 0F OF
VG-4231CA +RH 60 MHz +50x 10° 20 mA -40Cto +85°C 50V =05V :
VG-4010JA 2.0 MHz to +35x10° 35 mA Max. ] ] 5V £0.25V 2TTL 30 pF
70 20 Cto+70°C -
VG-4030JA 28.63636 MHz +37x10° 18 mA Max. * 33V =017V 30 pF
19.2,19.68, 19.8 MHz +2.0x10° 1.6 mA . } 9kQ 10 111Q
| - 0/ —
72 | T6-5000LA 25 iz SISO TEmA 30°Cto +80°C 2.8V £5% 9pF to 11 pF
32.768 MHz 5+23x10° 3 A Max. . . 1.8Vt036V
73 | MG-5020.E 48.00512 MHz +100x 10 (15mA Max.) 407Cto+857C 2.7Vt03.6V 15 pF (250F)
74 | MG-5100SA 76.9 khz to 100 MHz +100x10° 100 mA Max. -20°C10+70°C S OF

¢ OE: Outputenable <« ST Stand-by (low output) e For detailed specifications, refer to the individual specifications for product.
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B CRYSTAL UNITS (Unit: mm)
® FC-135 z @ FA-238/23H
2
3.240.1 T
(=%
+l
—
=1l
o e - 3
o
+l
w0
|| 06:0.1
41201 -
o
+
—
o
@ FC-255
p
\ 4901 | - @ FA-248
I g
@ MC-146
3 S
O O]]‘J £ 3
0 e
— o
0.1 « 6.7 } 0.1 ‘
7.0 Max. | 4.0+0.1 | Josz0.
g =
===, Ty T
@ MC-206 73Max
5 i
D @) N‘ 5 @ FA-365
H H_— 1
[ | .|z =IJ/ ------ \L
04 | Jos
5.08
Model 5] 12 B3| w | w B H1 H2 | H3
MC-405/406 | 96 [1041Max| 2.54 |4.06Max] 051 | 229 | 315 |3.60Max|0.2 Min. i
MA-505/506 | 12.7 [1346Max| 254 |5.08Max| 1.09 | 330 | 4.19 |4.60Max 0.2 Min. 1 e
Lo
Lt
i 1]
=
i 1]
/ \ Model L 12 3 | wi | w2 | ws | H H2 B
i ) =2 MC-156 |7.1Max| 1.6 | 075 |33Max| 25 | 04 | 13 [15Max| 508
o 1 1 MC-306/30A 15| 19 | 09 [38Max| 32 | 05 | 238 |254Max| 55
‘ Ls ‘ Ls ‘ 2 W, W, MA-306
] MA-406 |17 Max| 2.1 12 [48Max] 40 | 07 | 350 [37Max| 96
@ Cylinder
Model 5] L2 D1 D2 B L
C-001R 8.0 Max. 9.0 Min. 03.1 Max. 00.3 11 =
C-002RX / C-2-TYPE 6.0 Max. 40Min. | 92.0 Max. 00.2 0.7
C-004R / C-4-TYPE 5.0 Max. 4.0 Min. 01.5 Max. 00.2 05 . O || ==
C-005R 4.6 Max. 40Min. | 1.2 Max. 00.15 03 _
cager | QUerssMHz | 8.9 Max 95Min. | 03.1 Max. 003 1.1
Under 5.5 MHz | 9.3 Max. 95Min. | 03.1 Max. 00.3 w L
{m |u\J il
W3 H H
e s |
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B CRYSTAL OSCILLATORS (Unit: mm)
@ DIP 14-pin @ SOJ 4-pin (SG-615, HG-1012JA / 2012JA, SG-8002JA,
(SG-51, SG-8002DB) HG-8002JA, VG-UUOOJA)

19.8 Max. ‘ 14.0 Max.
—

0 ED
= = 7.62 — L
d = = 1.52
E =
| F== [T i P R A 5
0514 1 :]: 900 to ’”&'0/25 \'/ \ :é 4{
15.24 £ 1050 T [ 051 =
! ‘ s 508 E 7.3107.9
@ DIP 8-pin (SG-531, SG-8002DC) @ SOP 14-pin (MG-5100SA)
13.7 Max.
- - ARAAAAA |
= = - EEELEELELE
= 10100.2
g LA
Sl &—’ S| oot
oto |22 ‘é!'H'FI'H'FI'H'FF 5| 3 ‘;’@o-—£
1050 '1F;T po ol [ ooswin o5
27 .35 A )

2.54 Min.

@ SOJ 4-pin (SG-3032JC, SG-3030JC, SG-636, SG-8002JC, SG-9001JC) @ VSO0J 20-pin (MG-5020JE)

10.5 Max. 7.0003

= i ‘ #20 #1 ‘

> nnonononnooon

(@]

- 17 ) 3

5.0
5.8 Max.

'/ ns \' 15 e—= aoTTTEY 60002
0.51 ST 1.0) K] ‘
58 g e o e—
. & S R e
® SMD *L@ %3 (0.75) (0.75)
(SG-710, SG-8002CA, SG-9001CA, EG-2010CA, EV-2000CA, HG-2150CA, VG-1201CA / 4231CA)
Model L W H B @ SOJ 4-Pin (SG-645, SG-8002 JF, SG-3030JF)
SG-71000K | 7.300.2 | 48002 1300.1 | 5.08 7.100.2
= VG-1201CA ol o
HG-2150CA | 7.000.2 | 5.000.2 | 15Max. | 5.08 31S
VG-4231CA g8
— $G-9001CA @) o Ol <| s
I — EG-2000CA | 7.000.2 | 5.000.2 | 1.3001 | 508
EV-2000CA | 70002 | 50002 | 2.0Max. | 5.8 ; \

L \ ;

4k ahJ v
-1 A s o
|8 |

@ SG-350, SG-8002LA, TG-5000LA @® SG-550, SG-8002LB
F'i’:‘ 5.000.2 3 _
0 L O ek
3.300.1 o X 5E R E—
[:H:‘g_’ ?A!Ai j_I1'15D°'°5 #ﬁ
. 0 -a Al (©35),] 25 (0.35)
@® SMD @ SMD (VG-2828CB) @ SMD (EV-3101TA)
(SG-310 series, SG-8002CE series) a2 |
a0
C)
3.200.2 |
=

14
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H SAW DEVICES (Unit: mm)
©® FS-335, NS-32R ® FS-555 /585, FF-555 / 585
T ‘ 48402
; [aV)
3
1 ? |
— L W H S
- FS-335| 3.8 +0.15| 3.8 +0.15 | 1.3 0.15 &
] NS-32R | 3.8 +0.15 | 3.8 +0.15 |0.98 +0.15 I
(Unit: mm)

B REAL TIME CLOCK MODULES

® SSOP 24-pin (RTC-7301SF)

® SON 22-pin @ SOP 14-pin
(RX-##::NB, RTC-#++xNB) (RA-#xxxSA, RX-xx+SA, RTC-#+:+SA)
 63Max HAAAAAAA [ AAAAARARAAAR :
5 ¥ 3 CEEELEEE FEEOoARBEEI L
10.120.2 T 0 Max. = row
" o % UJ#HE

05 02] — i
sl o2l ¢ F e Los Lo
— y — =L 0s =Tt

1.27 0.35 SHegosmn ots

@ SOP 18-pin (RTC-4543SB) @ DIP 18-pin

® VSOJ 20-pin
(RX=#:#:xxJE, RTC-###:JE) (RTC-7301DG / 62421 / 72421)
nnononononan HHHHHHH . 55921'2”255':
D 5 5| 3 ° D#o
© ~ R = = e e e § 7.62
TooooToroon, EEEEEEL 3 2
70403 11.430.2 ;L ::: Hﬁ
2 90° t0105°

3 \‘—>6‘0i0'2 | S8 i
T2 7 == o 2E L . 25t |ossuax
) ) Q
0.6 : - —H— 127 0.4 06l 005Min. g15 02

5 1022 g i

® SON 10-pin ©® SOP 24-pin (RTC-62423 / 72423)

(RX-4702CF / 8564CF)

50402 T—w.a Max.
T _'HAAAAAAAAAAA ‘

o o
CRELEEEEEEL

<
S|

2 Max

1
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B HANDLING PRECAUTIONS

B Common points for all products

1. Shock resistance
EPSON'’s crystal products are designed to resist physical shocks, But crystal products may be damaged under some
conditions,such as dropping from the desks or giving shocks during mouting.
Please be sure to check the characteristics if there are any given shocks.

2. Soldering heat resistance

EPSON’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 is recommendable. Giving higher temperature over the following reflow
conditions to crystal products, even SMD products, may cause the characteristics to deteriorate. The reflow conditions within
following profile is recommendable. Please check always 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, SIP products and DIP products

Model Soldering conditions
: Under +280 °C within 5 s.
[Cylinder]: G-TYPE, G-2-TYPE, C-4-TYPE, HTS-206 Do not heat the package at more than +150 °C.
[Cylinder] CA-301 Under +260 “C within10 s.
[DIP] SPG, SG-51 /531, SG-8002DB / DC, RTC-62421 / 64611, RTC-72421 / 7301DG Do not heat the package at more than +150 °C.

(2) SMD products Reflow profile (example)

Pb free reflow for Heat-resistance evaluation

Temperature [°C]

+260 °C Max.
+250 °C +1°C/s
4920 °C ) to+5°C/s
+1°C/s \
+200 °C - to+5°C/s 35s
+170 °C Stable Melting area
+1°C/s
+150 °C [to+5 C/s
/ 100 s
‘ Pre-heating area ‘
Twice reflows

time [s]

3. Mounting precautions
Shocks by auto mounting
Shocks caused by auto mounting, vacuuming and chucking 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 effect on the
characteristics before mounting. Please review the conditions after the conditions are changed. And please be sure that crystal
products don’t hit machines or other electric board etc before or after mounting.

(1) Cylinder products

Bending the lead on the glass or pulling the lead strongly may cause any crack 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. And giving undue pressure on the portion of hermetic
seal may cause the airtightness to deteriorate. Please avoid giving pressure.

And then gluing the case of product on the electric board is recommended to prevent the airtightness from deteriorating.

@ Installation example

More than 0.5 mm Direct soldering to the case may deteriorate the characteristics.

&

Print circuit board solder

16
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(2) SIP products
If leads need to be bent, bend the part beyond the stand-off (1.3 mm or more from the case.)

(3) DIP products
Deformed leads cannot be inserted into board holes.Avoid applying stress sufficient to deform leads.
* SPG-8640+=N series is not guaranteed to be auto mounted because of being sensitive to shock.

(4) SOJ Products and SOP products
Please avoid applying stress sufficient to deform the leads.
Deform leads may cause wrong soldering.
Particularly SOP products need to be handled with the greatest care.

(5) 1.Ceramic package products and SON Products
Bending the board after soldering ceramic package products and SON products (MC-146, RTC-##::NB, RX-#x%xNB) 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 the less stressed allocation and use less stressed cut-
ting method.

2.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 the situation of repeated stern temperature change for a long period. Un-
der these conditions, be sure to check the solderabillty in advance.

4. Ultrasonic cleaning
* Products using AT-cut crystal and SAW resonator / filter can be cleaned by ultrasonic. 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 crystal cannot be guaranteed to be cleaned by ultrasonic, because crystal may be destroyed.
5. The affect of mechanical vibration
While there is any given shock or mechanical vibration periodically such as a piezo sounder, a piezo buzzer, and speaker, to
crystal products, Output frequency and amplitued can be changed.
Especially the quality of telecommunication equipment could be affected by this phenomenon.
Although Epson’s crystal products are designed to minimize the effect of mechanical vibration, EPSON recommends to check
them in advance and the follow the Mouting 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.
(8) Traveling mechanical vibration is different just PCB or inside body. Last of all, it is advisable to confirm 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 stabil-
ity or solderability. 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.
B Crystal unit
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 6 “Drive level”)
2. Negative resistance

Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start up time may increase or oscillation
may not occur at all. To avoid this, provide enough negative resistance in the circuit design.
(refer to page 6 “Allowance for Oscillation”.)

. 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 7 “Load capacitance”)
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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 packing and container. Use a soldering gun and a measuring circuit free from high-voltage
leak 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 pF at a location as near as possible to the power
source terminal of the crystal products (between Voo - GND). Do not permit any objects which emit a high level of noise in a lo-
cation 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 Voo or GND.

6. Heat impact
Repeated large changes in temperature may degrade the characteristics of the deteriorate 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 install-
ing.

8. Power on
Not recommend to power on from intermidiate electric potential and / or extreme fast power on. Those powering on conditions
may cause no oscillation and / or malfunction.

B PRECAUTIONS 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) = I’Re
Where | stands for current to pass in the crystal unit, Re for effective resistance of crystal unit, and Re=R1 (1+Co / CL)2.
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 consequent temperature rise. 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
Rf
A%y
L Ci Ri >C
Oo—9 ——oO g RD
[ —"
[l |
I X1al
Co

Ca Co

<+
<
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2. Allowance for oscillation
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start-up time may be increase, or NO OS-
CILLATION may occur. In order to avoid this, provide enough negative resistance in the circuitry design.

@® How to check the allowance for oscillation

Rf
M\

{>C (1) Connect the resistance (r) to the circuit in series with the crystal unit.
Ro (2) Adjust (r) so that oscillation can start (or stop).
(3) Measure (r) when oscillation just starts (or stops) in (2) above.

4| m_‘w(&)w‘ (4) Recommended (r)

o | @ . (r) > Cl x (5 to 10)

v v

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= Ca x Co / (Cc + Co) + Cs.
Where CS Stands for stray capacity of the circuit.

® Frequency and load capacitance characteristics

Tuning fork crystal unit (example) AT-cut crystal unit (example)

19

100 . 200
= f=32.768 kHz = f=20 MHz
= 2 (Fundamental)
3 3
3 4
— 50| _. 100
8 3
s S
< >
g s
N = Ll
s =
£ <]
(N
50 [ -100 |-
| | | | | | |
5 10 15 5 10 15 20
Load capacitance (pF) Load capacitance (pF)
4. Reference for setting parameters of oscillation circuit
Rf
A\ S
ymbol
T Rr (MQ) Ro (k) Cs (pF) Co (pF)
Ic g 20 kHz to 60 kHz 20 500
R 10
I |:| I 60 kHz to 165 kHz 10 300
, 5.5 MHz to 30 MHz
Xl (Fundamental) Sto15
b o 30 MHz to 50 MH 1 05
Z 10 Z
% % (Fundamental) Sto10

equivalent to TC74HCUO04 (unbuffer)
equivalent to TC74VHCUO04 (unbuffer) (30 MHz to 50 MHz)
(TC74HCUO04 and TC74VHCUO04 are a product number of Toshiba Corp.)




B OUTPUT WAVEFORM AND TEST CIRCUIT

1. Timing chart
(1) CMOS load (2) TTL load

i i trn e

Voo Voo

80 %Voo / \\ , \

1/2Voo \ 24V \

14V
20 %V \
R __/ nE 04V — (i
GND GND
Vou Vou
i Vou i Vou
w w
t t
Duty[%] =tw/t x 100
2. Test circuit
(1) CMOS load (2) TTL load
TTLi=4 kO
TTL10=390 Q
FoinT
TEST
o
e Voo ouTt O POINT 1 Von ouT 1€
'([) .001 1uFF T oasured T oo - Measured
00.Tu object . 1001 uF object
= C. -
GND GND o,
For CL value, refer to \V4 Diode: 1S2076A

the specifications of each model.

(3) Current consumption

Voo ouT

— 0.01uF L

to 0.1uF T Measured
object

GND

3. Test conditions
(1) Supply voltage

* More than 150 ps until voltage level reaches 90 % from 0 %. Miniature socket parts

¢ Supply voltage impedance is less than 2 Q of resistance.

(2) Oscilloscope

e Input capacitance of less than 15 pF.

e Frequency range of 5times or more of measurements frequency. -

» Earth lead of the probe should be as short as possible. Miniature

* Probe impedance when measuring frequency is to be more than 1 probe
MQ. Simultaneous measurement of waveform (frequency and wave
form) is not possible; however, measurement is possible as the
wave form passes from the amplifier stage of an oscilloscope.

Socket
(GND)

(3) Miscellaneous
¢ CL includes the probe capacitance.
* 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)

20



Crystal unit

THIN SMD LOW FREQUENCY CRYSTAL UNIT

FC-135/145

Product number (please refer to page 1)
QIXxFC135xxxxx00

Q13FC145xxxxx00

¢ High-density mounting-type SMD of 0.8 mm Typ. thickness.
* Small packaging area and light weight.

e Excellent environmental capability.
¢ Most suitable for small communications devices.

* Available for lead (Pb)-free soldering. e KL
e Lead (Pb)-free terminal product. . = =
Actual size
B Specifications (characteristics)
Specifications
ltem Symbol Remarks
FC-135/145 FC-135
. please contact us for inquiries
Nominal frequency f 32.768 kHz 32.000 kHz to 77.5 kHz about the available frequency
Temperature Storage temperature | Tsta -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature | ToPR -40°Cto +85°C
Maximum drive level GL 0.5 yW Max.
Recommended drive level DL 0.1 pw
§ Ta=+25°C,DL=0.1 yW
6 3
Frequency tolerance(standard) Af/f +20x10 Please ask tighter tolerance
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10/ °C2 Max.
Load capacitance CL 9.0 pF, 12.5 pF Please specify
Series resistance R1 70 kQ Max. 80 ke2 to 45 kQ2
Motional capacitance C1 3.4 fF Typ. 341fFto1.41F
Shunt capacitance Co 1.0 pF Typ. 1.0 pF to 0.8 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10/ year Max. Ta=+25C +3 °C, first year
100 g dummy (Seiko Epson Standard) drop from
Shock resistance S.R. +8 x 10°° Max. 1500 mm height on to the concrete 3 directions
10 times.
B External dimensions (Unit: mm)
@® FC-135 ® FC-145
0.75 0.9 [ bottom view ]
Ao3JEN IEREINE EA03J El IENICHN:
| 3.240.1 | 7 | 4.1£0.1 | 73 \
r_>| i Internal connection r_>| i Internal connection
3 i : s i :
#1 :____D___J' #2 #1 :___J:I____J #2
B Recommended soldering pattern (Unit: mm)

® FC-135 ® FC-145

7

1.8
1.8

#Do not design any patterns on shaded area.




Crystal unit

THIN SMD LOW / MEDIUM FREQUENCY CRYSTAL UNIT

FC-255

Product number (please refer to page 1)

Q1XxFC255xxxxx00

¢ High-density mounting-type SMD of 0.8 mm Typ. thickness.
* Small packaging area and light weight.

* Excellent environmental capability.
¢ Most suitable for small communications devices.
* Available for lead (Pb)-free soldering.
¢ Lead (Pb)-free terminal product.
=3
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
) please contact us for inquiries
Nominal frequency range f 32.768 kHz 32.000 kHz about the available frequency
Temperature Storage temperature | TsTa -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -40°Ct0 +85°C
Maximum drive level GL 0.5 yW Max.
Ta=+25C,DL=0.1 yW
-6 -6 -6 )
Frequency tolerance (standard) Af/f +20x10 +50x10°,+100x 10 Please ask tighter tolerance
Peak temperature (frequency) o7 +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10/ °C? Max.
Load capacitance CL 7 pF,12.5 pF Please specify
Series resistance R1 65 kQ Max. 70 k2 to 25 kQ
Motional capacitance C1 1.7 fF Typ. 25fFt0 0.7 fF
Shunt capacitance Co 1.3 pF Typ. 1.6 pFt0 0.7 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10/ year Max. Ta = +25C +3 °C, first year
100 g dummy (Seiko Epson Standard) drop from
Shack resistance S.R. +8 x10¢ Max. 1500 mm height on to the concrete 3 directions
10 times.
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
Internal connection
[ 1.3

m
>
(=
W
—

4.9:0.1 ‘

o~
1 o~
S
F|
% «
° 42
085
#1 Q #2
+Do not design any patterns on shaded area.
I
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Crystal unit

THIN SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC-146 / 156

Product number (please refer to page 1)
Q1XMC146XXxXxxx00
Q1XMC156XXXxxx00

¢ High-density mounting-type SMD of 1.4 mm thickness.(MC-146)

* Small packaging area and light weight.
¢ Excellent environmental capability.
* Most suitable for small communications devices.

* Available for lead (Pb)-free soldering. AR MEgSe
¢ Available for lead (Pb)-free terminal. Actual size = s |
B Specifications (characteristics)
Item Symbol Specifications Remarks
. please contact us for inquiries
Nominal frequency range f 32.768 kHz 32.000 kHz to 100.000 kHz about the available frequency
Temperature Storage temperature | TsTa -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -40°Ct0 +85°C
Maximum drive level GL 1.0 pW Max.
Frequency tolerance (standard) Af/f +20 x 10, +50 x 10® +50 x 10, 100 x 10® Ta=+25°C,DL=0.1 pW
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10 / °C? Max.
Load capacitance CL 7 pF,12.5 pF Please specify
Series resistance R1 65 kQ Max. 65 kQ to 25 kQ
Motional capacitance C1 1.9 fF Typ. 2.5fFt0 0.6 fF
Shunt capacitance Co 0.8 pF Typ. 1.2 pFto 0.5 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10® / year Max. Ta=+25°C +3 °C, first year
100 g dummy (Seiko Epson Standard) drop from
Shock resistance S.R. +5x 10°° Max. 1500 mm height on to the concrete 3 directions
10 times.
B External dimensions (Unit: mm)
® \IC-146 ® \IC-156
o, # #3 7.1 Max. )
[io] é #_ #3 ,_.4‘777 -
“+T[OEA99 Q]} : .
3 1 # 6.7 w2 J o1 EA89 O |z =
0] 7.0 Max | Internal connection “
. e = =t
o et E = - ‘ , Internal connection
s | 2 [ — ' [ \ 2
P K = : P |2 #| #
04 04 T #1 4 Q Dliﬁ T \
023 oz - —
#1 C1 #2 ‘
E.k g O (075) (075 #1 | #2
#l3=° #3 Do not connect #2 and #3 to external device.

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

B Recommended soldering pattern

(Unit: mm)

® \C-146

s T
s T[]

‘ 1.2 5.1

[ ]
[ ]

12

® \IC-156 ‘

3.88

15

1.0

15




Crystal unit

THIN SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC-206

Product number (please refer to page 1)
Q1XMC206XXxXxxx00

* High-density mounting-type SMD of Max. 2.0 mm thickness.
* High heat resistance allows reflow soldering.

* Excellent environmental capability.

¢ Available for lead (Pb)-free soldering.

* Available for lead (Pb)-free terminal.

o
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
) please contact us for inquiries
Nominal frequency range f 32.768 kHz 32.000 kHz to 100.000 kHz about the available frequency
Temperature Storage temperature | TsTa -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -40°Cto +85°C
Maximum drive level GL 1.0 pW Max.
Frequency tolerance (standard) Af/f +20 x 10, +50 x 10® +50x 10, 100 x 10® Ta=+25°C,DL=0.1 pW
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10°%/°C? Max.
Load capacitance CL 7 pF,12.5 pF Please specify
Series resistance R1 55 kQ Max. 50 k<2 to 20 kQ As per below table
Motional capacitance C1 1.8 fF Typ. 3.0fF
Shunt capacitance Co 0.9 pF Typ. 1.5 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10® / year Max. +5x 10® / year Max. Ta=+25°C +3 °C, first year
Three drops on a hard board from 750 mm
Shock resistance S.R. +5x 10°° Max. or excitation test with 29400 m/s? x 0.3 ms x
1/2 sine wave x 3 directions
B Series resistance
Frequency (kHz) 32<f<38 38 < f < 65.536 65.536 <f <75 75 <f<100
Series resistance (2) 50 kQ2 Max. 40 kQ2 Max. 25 kQ Max. 20 kQ Max.
Bl External dimensions (Unit. mm) I Recommended soldering pattern  (Unit: mm)
7.3 Max.

‘ | Internal connection
#4 |:| #3 |:| - f #3 1.2

e SES K M.
JE.A. 670|535 =3 ]
= = S L‘*Z 2

#1 #2

i"
|
1.8

2.0 Max.
24

1)
P
i
r—l

0.4 i ) 0.4

5.08 i

13

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

24




Crystal unit

SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC-306 / 405 / 406

Product number (please refer to page 1)

Q1XMC306xxxxx00

Q1XxXMC405xxxxx00 Q1XMC406xxxxx00
¢ High-density mounting-type SMD.

* Photolithography finished allows uniform, stable performance.

» Excellent environmental capability.

» Capable of covering low-frequency range from 20 kHz to 165 kHz.

25

¢ Suitable for time keeping of clock and microcomputer.
* Available for lead (Pb)-free soldering.
¢ Available for lead (Pb)-free terminal.

B Specifications (characteristics)

MC405/406

MC-306

Actual size

Item Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 20.000 kHz to 165.000 kHz Please refer to frequency example page 14
Temperature rande Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
p g Operating temperature |~ ToPR -40°Cto +85°C
Maximum drive level GL 1.0 pW Max.
Frequency tolerance (standard) Af/f +20x 10, £50 x 10¢ \ +50 x 10, +100 x 10°® Ta=+25°C, DL =0.1 yW
Peak temperature (frequency) o1 +25°C +5°C
Temperature coefficient (frequency) a -0.04 x 10-6 / °C2 Max.
Load capacitance CL 6 pF to « (Standard : 12.5 pF) Please specify
Series resistance R1 50 kQ Max. 55 k2 to 10 kW As per below table
. . 1.8 fF Typ. MC-306
Motional t 4.0fF t0 0.6 fF
otional capacitance C1 207 Typ. 0fFt0 0.6 NIC-405 / 408
. 0.9 pF Typ. MC-306
Shunt capacitance Ci 2.0 pF to 0.6 pF
& 0 0.85 pF Typ. P P MC-405 / 406
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10°°/ year Max. +5x 10/ year Max. Ta = +25°C +3 °C, first year
. : Three drops on a hard board from 750 mm or excitation test
6
SIEE S CEEAES SR el M. With 29400 m/s? x 0.3 ms x 1/2 i wave x 3 directons
B Series resistance
Frequency (kHz) 20 kHz < f < 31.2 kHz 31.2 kHz < f < 40 kHz 40 kHz < f < 90 kHz 90 kHz =< f < 130 kHz 130 kHz < f < 165 kHz
Series resistance (2) 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max.
B External dimensions (Unit: mm)
® MC-306 ® MC-405/406
8.0 Max. Internal connection Internal connection in MC-405
#4 #3 E— #4‘ ‘ #3 #4[] 2.7 Kk M43 < #4 #3
32.768k ; L= 32.708 i L,
) . N BE —— wi | E 6571A  |h« <
E 571 13 I | o Internal connection in MC-406
#Ho [ — " ‘ ‘ " ‘ 1041 Max. ‘ #41 = #3
HA—T —i#2
/ \ S % 77777777777 K \ E §
] IEAE ( I
05| £ i |
55 | 1.9 | 254 254 é o ‘I—zzg—l‘ 081
(09) (09) -
Do not connect #2 and #3 to external device. Do not connect #2 and #3 of MC-406 to external device.
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec. The first digit of No. means: {2§§§§I Mgﬁgg
B Recommended soldering pattern (Unit: mm)
® MC-306 ® MC-405 ® MC-406
|:| |:| 1 41 39 41 _‘ 41 39 4.1 _‘
i 13 i 42 i 13 i




Crystal unit

CYLINDER LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

C-2-TYPE C-4-TYPE C-TYPE | % “
Product number (please refer to page 1) % \\’

012C2000xxxxx00 012C4000xxxxx00
Q11CO001TRXXxXxxx00 011C02RXxxxxx00
Q11C004Rxxxxx00 Q11CO005RXxXxXxxx00

* Photolithography finished allows uniform and stable performance.
* Excellent environmental capability.

* Respond to an extensive range of frequency, from 20 kHz to 165 kHz, and : o
307.2 kHz. (C-2-TYPE), from 32 kHz to 120 kHz and 307.2 kHz (C-4-TYPE)
e Available for complete lead (Pb)-free product. Aetivel sl [

B Specifications for C-2-TYPE C-4-TYPE (characteristics)

Specifications
ltem Symbol C-2-TYPE C-A-TYPE Remarks
Nominal frequency range f 20.000 kHz to 165.000 kHz, 307.2 kHz | 32.000 kHz to 120.000 kHz, 192 kHz | Please refer to frequency example page 14
Tomperature range Storage temperature | TsTG -20°Cto +70 °C Stored as bare product after unpacking
Operating temperature |~ Topr -10 °C to +60 °C
Maximum drive level GL 1.0 yW Max.
Frequency tolerance (standard) Af/f +20%106,£50 X 10100 % 104 (307.2 kHz: £100 % 109) \ +50 x 106, +100 x 106 Ta=+25°C,DL=0.1 pW
Peak temperature (frequency) 0T +25°C +5°C
Temperature coefficient (frequency) a -0.04 x 10-¢ / °C2 Max.
Load capacitance CL 6 pF to o Please specify
Series resistance R1 55 kQ to 6 kQ 50 kQ to 10 kQ As per below table
Motional capacitance C1 4.0 fF Max. 3.0 fF Max.
Shunt capacitance Co 2.0 pF Max. 1.5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5x 106/ year Max. Ta = +25 °C +3 °C, first year
B Series resistance C-2-TYPE
Frequency (kHz) 20kHz <f<31.2kHz | 31.2kHz<f<40kHz | 40kHz<f<90kHz | 90 kHz <f <130 kHz | 130 kHz < f < 165 kHz 307.2 kHz
Series resistance (2) 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max. 6 kQ Max.
B Series resistance C-4-TYPE
Frequency (kHz) 32kHz <f<38kHz | 38kHz<f<50kHz | 50kHz<f<74kHz | 74 kHz <f< 100 kHz | 100 kHz < f < 120 kHz 192 kHz
Series resistance (2) 50 kQ Max. 30 kQ Max. 25 kQ Max. 22 kQ Max. 15 kQ Max. 10 kQ Max.
B Series resistance C-TYPE
Item Symbol C-001R \ C-002R \ C-004R \ C-005R Remarks
Nominal frequency range f 32.768 kHz
AT Storage temperature | TsTG -20°Cto +70°C
Operating temperature |~ TopR -10°C to +60 °C
Maximum drive level GL 1.0 pW Max.
Frequency tolerance (standard) Af/f +20x 10 Ta=+25°C,DL=0.1 yW
Peak temperature (frequency) oT +25°C +5°C
Temperature coefficient (frequency) a -0.04 x 105/ °C? Max.
Load capacitance CL 6 pF to o Please specify
Series resistance R1 35 kQ Max. (18 kQ Typ.) 50 kQ Max. (30 kQ Typ.) 50 kQ Max. (37 kQ Typ.)
Motional capacitance C1 2.1 fF Typ. 2.0 fF Typ. 1.9 fF Typ.
Shunt capacitance Co 0.9 pF Typ. 0.85 pF Typ. 0.75 pF Typ.
Insulation resistance IR 500 MQ Min.
Aging fa +3.0 x 108/ year Max. Ta = +25 °C +3 °C, first year
M External dimensions (Unit: mm)
/jB Model L1 L2 L3 L4 Ls
C-001R 8.0 Max. 9.0 Min. #3.1 Max. 00.3 1.1
| T C-002RX .
_ _ D1 i C-2-TYPE 6.0 Max. 4.0 Min. 92.0 Max. 00.2 0.7
| ‘ GO0 | 50Max | 40Min. | ol5Max | 002 05
‘ L1 | Lo | C-005R 4.6 Max. 4.0 Min. ¢1.2 Max. 00.15 0.3 2
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Crystal unit

THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-238

Product number (please refer to page 1)

022FA238xxxxx00

* High-density mounting-type SMD.
¢ Excellent shock resistance.

» Capable of covering a wide frequency range. (from 16 MHz to 50 MHz)

* 0.6 mm Typ. thickness is equal to SMD-type IC.
* Most suitable for small communication devices.
¢ Available for lead (Pb)-free soldering.

e Complete lead (Pb)-free product.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 16.000 MHz to 50.000 MHz Fundamental mode
Storage temperature | TSt -40°Cto +125°C Stored as bare product after unpacking
I:rr]\;[;erature Operating temperature |~ ToPR -40°Cto +85°C Specified equivalent series must be satisfied.
Operable temperature | Tuse As per below table Specified equivalent series and frequency temperature characteristics must be satisfied.
Recommended drive level DL 10 W to 100 pW
Ta=+25C+3°C
-6
Frequency tolerance Af/f (15 x 135;2 (;( lgo S(st1a(;1_ E?;dgv ailable) For the out of standard specifications,
- - please contact us for inquiries. 1
-20°Cto+70°C
-6
Eazcigg?ecrgi/sttfcn;perature I:SO xe:%el(g\tf\?rt]gsg) For the out of standard specifications,
p please contact us for inquiries. 1
Load capacitance CL 7 pF to o (standard:10 pF) Please specify
Series resistance R1 As per below table Operable temperature range , DL = 100 pW
Shunt capacitance Co 5.0 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10/ year Max. Ta = +25 °C =3 °C, first year
. : 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
+ 6
SITEE SN SR. £10x10° Max. on to the concrete 3 directions 10 times.
%1 f> 40 MHz : Only standard specifications
B Frequency temperature characteristics B Series resistance (R1)
Operable temperature Frequency tolerance Frequency Series resistance
0°Cto+50°C +8x 10 Min. 16.0 MHz = f < 20.0 MHz 80 Q Max.
-10“C to +60 °C +12x 10 Min. 20.0 MHz < f < 25.0 MHz 60 Q Max.
-20°Cto +70°C +15x 10 Min. 25.0 MHz < f < 30.0 MHz 50 Q Max.
-30°C to +80 °C + 20 x 10 Min. 30.0 MHz =< f < 50.0 MHz 40 Q Max.
-40°Cto +85°C + 30 x 10 Min.
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
# B #3 12 \ #4
2000M | . | B
3 5 j
# ©
#2 # | E— 1 #1 ~—
| 32401 | | 06£0.1 .09 |
_ _ Internal connection _ _

#2 and #4 is connected with a cover.




Crystal unit

THIN SMD HIGH-STABILITY CRYSTAL UNIT
FA-23H
-
Product number (please refer to page 1) o
024FA23HXxXxxxx00
¢ Featuring tiny size with good tuneability for GSM RF discrete circuit. e
¢ Suite for Bluetooth and W - LAN with stable temperature frequency character-
istics.
* Good shock-resistance construction meets handheld equipment requirement.
* 0.6 mm Typ. thickness is equal to SMD-type IC.
* Available for lead (Pb)-free soldering.
e Complete lead (Pb)-free product. -
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Fundamental mode
) 16.000 MHz to 32.000 MHz -
Nominal frequency f . For the out of standard specifications,
Standard : 16.000 MHz / 26.000 MHz / 32.000 MHz please contact us for inquiries.
Recommended apllications Bluetooth / GSM / Mobile communication device
Storage temperature |~ TsTa -40°Cto+125°C
Temperature Operating temperature |~ ToPR -40°Cto+85°C Specified equivalent series must be satisfied
range Specified equivalent series and frequency
Operable temperare | Tuse As per below table temperature characteristics must be satisfied.
Recommended drive level DL 10 W to 100 pW
y Ta = +25 °C For the out of standard specifications
6 y
Frequency tolerance (standard) Af/f +10x 10 please contact us for inquiries,
Frequency temperature +10 " -20 °C to +70 °C For the out of standard specifications,
- +10x 10 L
characteristics (standard) please contact us for inquiries.
Load capacitance CL 10 pF (standard) For the out of standard specifications, please contact us for inquiries.
Series resistance R1 As per below table Operable temperature range, DL = 100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +1 x 106/ year Max. Ta = +25 °C, first year
) : 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
6
SHOCK reslstange SR =2 X10° Max. on to the concrete 3 directions 10 times.
B Frequency temperature characteristics B Series resistance (R1)
Operable temperature Frequency tolerance Frequency Series resistance
0°Cto+50°C +5x 10 Min. 16.0 MHz = f < 20.0 MHz 80 Q Max.
-10°C to +60 °C +7 x 10°° Min. 20.0 MHz = f < 25.0 MHz 60 Q Max.
-20°Cto+70°C +10 x 10°¢ Min. 25.0 MHz < f < 30.0 MHz 50 Q Max.
-30°Cto +80°C +15x 10 Min. 30.0 MHz < f < 50.0 MHz 40 Q Max.
-40°Cto +85°C +20 x 10 Min.
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

#4 #3 13

2000M

#3 | L #4
- [ e

#1 #2 I ] - r o
! 3.240.1 | | 0601 12 085 | *1

_ _Internal connection _ _
#4 |:| : #3 14
|
|
I

#2 and #4 is connected with a cover.

2.540.1

07 | 09
1.2

28




THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-248

Product number (please refer to page 1)
022FA248xxXxx00

* High-density mounting-type SMD.

» Excellent shock resistance.

» Capable of covering a wide frequency range. (from 12 MHz to 27 MHz)
* 0.9 mm Typ. thickness is equal to SMD-type IC.

* Most suitable for small communication devices.

¢ Available for lead (Pb)-free soldering.

¢ Lead (Pb)-free terminal product. [=]
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
: Fundamental mode 27 MHz < f < 32 MHz
Nominal frequency f 12.000 MHz to 27.000 MHz Please contact us for inquiries.
Storage temperature | TsTG -40°Cto +125°C Stored as bare product after unpacking
Temperature Operating temperature |~ ToPR -20°Cto +70°C/-40 Cto +85°C Specified equivalent series must be satisfied.
range Specified equivalent series and frequency temperature
Operable temperature |~ Tuse As per below table characteristics must be satisfied.
Recommended drive level DL 10 W to 100 pW
Frequency tolerance Af/f +10x10°%, +15x 10, +20x 10° =1 Ta=+25C+3°C
Frequency temperature +15x 10, 20 x 10 (Standard) =1 on .
characteristics As per below table 20Co+70C
Load capacitance CL 10 pF to Please specify
Series resistance R1 As per below table Operable temperature range , DL = 100 pW
Shunt capacitance Co 5.0 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +2 x 10/ year Max. Ta = +25 °C =1 °C, first year
. § 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
6
Shock resistance SR 5 X107 Max. on to the concrete 3 directions 10 times.
+1 Please ask tighter telerance.
B Frequency temperature characteristics B Series resistance (R1)
Operable temperature Frequency tolerance Frequency Series resistance
0°Cto+50°C +5x 10 Min. 12.0 MHz =< f < 13.0 MHz 70 Q Max.
-10°C to +60 °C +7 x 10 Min. 13.0 MHz =< f < 16.0 MHz 60 Q Max.
-20°Cto+70°C +10 x 10 Min. 16.0 MHz =< f < 20.0 MHz 50 Q Max.
-30°Cto +80°C +15 x 10 Min. 20.0 MHz < f < 27.0 MHz 40 Q Max.
-40°Cto +85°C +20 x 10 Min.
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
#4 #3 #3 20  #
1200M | . | |
,ﬂ Jlm e _-
I 4004 | | 0.9:0.1 [ o9 |
Internal connection
' ' P | v 14
| | ! D .
#1 ] |
| _______________ ] #2
29




THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-365

Product number (please refer to page 1)

022FA365XxXxxxx00

¢ High-density mounting-type SMD.

» Excellent reliability and environment capability.

» Capable of covering a wide frequency range.
(12 MHz and from 14 MHz to 41 MHz)

¢ 1.4 mm thickness is equal to SMD-type IC.

¢ Available for lead (Pb)-free soldering.

¢ Lead (Pb)-free terminal product.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Nominal frequency f 12.000 MHz, 14.000 MHz to 41.000 MHz Fundamental mode

Temperature Storage temperature | TsTa -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°Cto +70°C Please contact us on availability of -40 °C to +85 °C
Recommended drive level DL 10 W to 100 pW

Frequency tolerance (standard) Af/f +50 x 10°%, +100 x 10 Ta=+25C+3°C

-20°Cto +70°C
Eg?;g?;ﬁ{;ﬁg?:{:;ﬁﬁd) +30x10° For the out of standard specifications,
please contact us for inquires
Load capacitance CL 10 pF to Please specify
60 Q Max. (12.000 MHz) . i
Series resistance R1 -20°Cto +70 °C, DL = 100 yW
50 Q Max. (14.000 MHz to 41.000MHz)

Shunt capacitance Co 5.0 pF Max.

Insulation resistance IR 500 MQ Min.

Aging fa +5x 10/ year Max. Ta = +25°C +3 °C, first year

Three drops on a hard board from 750 mm or excitation
Shock resistance S.R. +10 x10°¢ Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3
directions
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

24

Internal connection

3.0 o4 - a4

20

Only the pattern which connects with land A is allowed in area ®.
Only the pattern which connects with land B is allowed in area @.
No pattern is allowed in area ®.

0.2

14

30




Crystal unit

SMALL SMD HIGH - FREQUENCY CRYSTAL UNIT

MA-306

Product number (please refer to page 1)
022MA306XXXXx00

¢ High-density mounting-type SMD.

* Excellent reliability and environment capability.

* Capable of covering a wide frequency range. (14.31818 MHz and 17.734 MHz
to 41 MHz)

¢ Available for lead (Pb)-free soldering.

* Available for lead (Pb)-free terminal.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 14.31818 MHz, 17.734 MHz to 41.000 MHz Fundamental mode
Temperature Storage temperature | TsTa -55°Cto +100°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°Cto +70°C
Recommended drive level DL 10 W to 100 pW
Frequency tolerance (standard) Af/f +50 x 10 Ta=+25C+3°C
e
Load capacitance CL 10 pFto Please specify
Series resistance R1 60 Q Max. -20°Cto +70°C, DL = 100 yW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 M€2 Min.
Aging fa +5x 10/ year Max. Ta = +25°C +3 °C, first year
Three drops on a hard board from 750 mm or excitation
Shock resistance S.R. +10 x10¢ Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3
directions

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

| 8.0 Max. | Internal connection

lta _ P #4 | #

0000M 0 g R
E 572 BE ] |
R #1 ‘ ‘ #2
# #2 - @

1.3

"2.54 Max.

19

©9) | 19 | ©9)

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




SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-406 / 505 / 506

Product number (please refer to page 1)
022MA406XXXXxx00
022MAS05XxXXXxx00
022MAS06XXXXxx00

* Excellent environment capability.
¢ Cover a wide frequency range, from 4 MHz to 64 MHz.
* Available for lead (Pb)-free soldering.
¢ Available for lead (Pb)-free terminal.

B Specifications (characteristics)

Crystal unit

MA-406 MA-505/506

Actual size

Item Symbol Specifications Remarks
e R ¢ 4.000 MHz t0 29.999 MHz =1 Fundamental mode
30.000 MHz to 64.000 MHz =~ %2 3rd overtone mode
Storage temperature | TsTG -55°C to +125°C Stored as bare product after unpacking
Temperature range - —
Operating temperature |~ TopR -20°Cto +70°C Please contact us on availability of -40 °C to +85 °C
Recommended drive level DL 10 pW to 100 W
Frequency tolerance (standard) Af/f +50x10°® Ta=+25°C +3°C
Frequency temperature characteristics Under 5.5 MHz : 50 x 106 -20°Cto +70°C
(standard) Over 5.5 MHz : +30 x 10 For the out of standard specifications, please contact us for inquires
. Fundamental: 10 pF to e« )
Load capacitance CL Over tone: 5 pF to oo Please specify
Series resistance R1 As per below table -20°Cto +70°C, DL = 100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5x 10/ year Ta=+25°C +3 °C, first year
Sk s SR. +10 x 10 Max. Three drops on a hard board from 750 mm or excitation test

with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions

%1 4.0 MHz < f < 5.5 MHz : See “Available frequencies form 4.0 MHz to less than 5.5 MHz".

%2 26.000 MHz < f <30.000 MHz :please contact us for inquiries for 3rd overtone mode.
B Available frequency from 4.0 MHz to less than 5.5 MHz

8.0 MHz < f < 8.2 MHz: Unavailable.

[ 4000 | 4032 | 4096 | 4190 | 4194304 | 4.433619 4.500 4.800 4.842673 49152
M Series resistance
Frequency (MHz) 40<f<55 | 55=<f<6.0 | 6.0=f<10.0 | 10.0=f<16.0 | 120=<f<16.0 | 16.0=f<30.0 | 26.0 <f=36.0 | 36.0 < =< 64.0
Series resistance (€2) 150 Q Max. 100 Q Max. 80 Q Max. 60 Q Max. 50 Q Max. 40 Q Max. 100 @ Max. 80 Q Max.
Oscillation mode Fundamental mode 3rd overtone mode
Bl External dimensions (Unit: mm)
® MA-406 117 Internal connection ©® MA-505/506 180 M Inernal connection n MA- 505
L T
16.934M - || | % | “8 [ 20.000m ['": "t e
E 572 NE I S J E 5251A g Internal connection in MA-506
4 # "&2 #1 g o m ; o iﬂ
#1 —_:l#z

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

Do not connect #2 and #3 of MA-506 to external device.

The first digit of lot No. means:{ gi&i& :m2282

B Recommended soldering pattern

(Unit: mm)

® MA-406

[]
[]

! 1.8 ! 78

® MA-505

® MA-506

41

] .

| o

56

7.0 41

44 7.0 a1 |
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Crystal unit

CYLINDER HIGH-FREQUENCY CRYSTAL UNIT

CA-301

Product number (please refer to page 1)
021CA301XxXxxxx00 -

e Compact design with case as small as 3 mm in diameter while still maintain-
ing excellent characteristics of AT-cut.

* High-stability assured with tight vacuum sealing.

* Capable of covering a frequency range from 4 MHz to 64 MHz.

¢ Available for complete lead (Pb)-free product.

—
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
4.000 MHz to 29.999 MHz Fundamental mode
Nominal frequency f
30.000 MHz to 64.000 MHz 3rd overtone mode
Storage temperature | TsTG -40°Cto +85°C Stored as bare product after unpacking
Temperature Th ting t t is -10°C to +60 'C
range i Py o e operating temperature range is - 0+
Operating temperature |~ Topr 20°Cto +70°C for 5.5 MHz and below
Recommended drive level DL 10 pW to 100 W
Frequency tolerance (standard) Af/f +30 x 10°° (Under 5.5 MHz: +50 x 106, =100 x 10°) Ta=+25C
Frequency temperature Under 5.5 MHz: +50 x 10¢ -10°Cto +60 °C
characteristics (standard) Over 5.5 MHz: =30 x 10° -20°Cto +70°C
Load capacitance CL Fundamental: 10 pF to . Over tone: 5 pF to e Please specify
Series resistance R1 As per below table -20°Cto +70°C, DL = 100 yW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5x 10/ year Max. Ta = +25 °C +3 °C, first year
Three drops on a hard board from 750 mm or excitation
Shock resistance S.R. +10 x10° Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3
directions
#1 8.0 MHz < f < 8.2 MHz: Unavailable. 4.0 MHz f < 5.5 MHz : As per below table.
%2 26.000 MHz =< f < 30.000 MHz : please contact us for inquiries for 3rd overtone mode.
M Series resistance B External dimensions (Unit: mm)
Frequency (MHz) Series resistance (Q2) mode
40<f<5.5 150 Q Max.
55<f<6.0 100 Q Max.
B
6.0=<f<10.0 80 Q Max. D1
Fundamental D2
10.0<f<12.0 60 Q Max. ——t e
12.0<f<16.0 50 Q Max. 77200AM49 - T
e ey R
16.0 =< 30.0 40 Q Max.
26.0=<f<36.0 100 Q Max. ‘
3rd overtone Lt L2
36.0<f<64.0 80 Q Max. ! !
B Available frequencies from 4.0 MHz to less than 5.5 MHz
Frequency (MHz) Model L1 L2 D1 D2 B
4.000 MHz 4.433619 MHz - Under 5.5 MHz| 9.3 Max. | 9.5 Min. {#3.1 Max.| @0.3 1.1
4.032 MHz 4.500 MHz Over 5.5 MHz | 8.9 Max. | 9.5 Min. |#3.1 Max.| 0.3 1.1
4.096 MHz 4.800 MHz Sample products are without marking.
4.190 MHz 4.842673 MHz
4.194304 MHz 4.9152 MHz




Crystal oscillator

¢ o

32kHz CRYSTAL OSCILLATOR

SG-3030JC / JF
SG-3032JC

Product number (please refer to page 2)

03102JCOXXXxXxx00 03102JFOXXXxxx00
03101JCOXxxxxx00
+ No adjustment required with 32.768 kHz crystal unit built-in. e SG-3030.F
* Use of C-MOS IC enables reduction of current consumption.
* Thin&Small sui_ted to high-density mounting. Pl e - -
¢ Vio controls swing amplitube (SG-3030JC / JF).
¢ Available for lead (Pb)-free soldering.
* Available for lead (Pb)-free terminal.
B Specifications (characteristics)
Specifications
fem Symbol $6-3030JC / JF \ $6-3032.C Remarks
Output frequency fo 32.768 kHz
Max. supply voltage | Vbb-GND -0.3Vto+7.0V -0.3Vto+4.3V
Sgl\{\g.;resource Operating voltage \Vop 1.5Vto5.5V 1.8Vto 3.6V
Interface power supply oltage Vio 1.5Vt 5.5V - SG-3030JC / JF
TR Storage temperature | TsTG -55°Ct0 +125°C Stored as bare product after unpacking
Operating temperature |~ ToPR -40°Cto +85°C -20°Cto+70°C
Frequency tolerance Afffo 5+23x10°® Vop=3.3VTa=+25C
Frequency temperature characteristics Top +10x10/-120 x 10°® -20 °C to +70 °C, taking Ta = +25 °C as the reference
Frequency voltage characteristics N +2x10°¢/V Max. Ta=+25C
Current consumption lop 2 pA Max. 5 pA Max. 3.3V, No load condition
Duty twit 45 % t0 55 % 40 % to 60 % 1/2 Voo level
Output voltage VoH Vop -0.4 V Min. lon = -0.4 mA (SG-3030JC / JF), -0.5 mA (SG-3032JC)
VoL 0.4V Max. lor = +0.4 mA (SG-3030JC / JF), +0.5 mA (SG-3032JC)
Output load condition (fan out) CL 15 pF Max. CMOS load
Output rise time R 200 ns Max. 100 ns Max. CMOS load:20 % — 80 % Vb
Output fall time tF 200 ns Max. 100 ns Max. CMOS load:80 % — 20 % Vbp
Oscillation start up time tosc 3 s Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C, Vo= 3.3V, first year

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

B External dimensions (Unit nm) @ Block diagram (SG-3030JC / JF)
@® SG-3030JC,SG-3032JC VCORE
VDD
5.8 Max.
EmmT.] =
‘ ciEl = I3 i
05 || T i (1.0) 36 (1.0) -
5.08 ‘ T 1 If not use Vio function , connect #1 to Voo.
® SG-3030JF - S B Recommended soldering pattern (Unit: mm)
L SG-3030J0UF] §6-30324C @ SG-3030JC,SG-3032JC | (@ SG-3030JF
= = 1 vo | NC | 508 .
08 :
SG3030 B || . | Gt T — —
E 9245A |5 ¢ 2 . — D ‘ -
O O < | 0 o o
O If not use Vio function , connect #1 to Voo. - -
7 i r y 2 2
E— 1 I= S
] S * I 2 H_ﬁ ] ] D
04, 5.08 0 Min. (0.75) &.75) a4 q
L 5.08
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec. [13] 34




Crystal oscillator

SMALL HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-350/ 550 series

Product number (please refer to page 2)
033350XXXXXXx00

033550XXXXXXxx00

e Operable 1.8 V. (SEF)

e Low current consumption due to use of CMOS technology. (SEF 1.8 V Noload, 48 MHz 1.5 mA Typ.)
e Low current consumption by standby function (ST).

* Available for lead (Pb)-free soldering.

e Complete lead (Pb)-free product.

Actual size - =
B Specifications (characteristics)
Specifications
ltem Symbol SEF SDF SCF 3G Remarks
Output frequency range fo 2.000 MHz to 48.0000 MHz
Power source Max. supply voltage | Vop-GND -0.3Vto +4.2V -0.5Vto+7.0V Vob = GND
. 1.8V Typ. 2.5V Typ. 3.3V Typ. 1.8V Typ.
Lt Operatingvoliage | Voo | £vy0%y | aavidoy | 27viwagy | 27V136V 1 6V022V
Temperature temperature Tsta -40 °Cto +125 °C Stored as bare product
range temperature ToPr -40 °C to +85 °C
B : +50 x 10 Max. - -20°Cto+70°C
C:+100 x 10°° Max. - -20°Cto +70°C
Frequency stability Afffo M : =100 x 10° Max. - -40°Cto +85°C
- S:+25x10° -20°Cto+70°C VoD 5%
L : +50 x 10 Max. - -40°Cto +85°C B
1.5 mA Max. 1.5 mA Max. 1.5 mA Max. - No load, 2.0 MHz < fo < 4.0 MHz
1.5 mA Max. 1.5 mA Max. 2.0 mA Max. - No load, 4.0 MHz < fo < 8.0 MHz
1.5 mA Max. 2.0 mA Max. 2.5 mA Max. - No load, 8.0 MHz < fo < 16 MHz
Current consumption lop 2.0 mA Max. 2.0 mA Max. 2.5 mA Max. - No load, 16 MHz < fo < 25 MHz
2.0 mA Max. 2.5 mA Max. 3.5 mA Max. - No load, 25 MHz < fo < 33 MHz
3.0 mA Max. 3.5 mA Max. 4.5 mA Max. - No load, 33 MHz < fo < 48 MHz
= - = 12 mA Max. No load, Max. frequency range.
Standby current IsT 0.7 pAMax. (0.2 pATyp.) | 1.5 pAMax. (0.5 pATyp.) | 2.0 pA Max. (1.0 pATyp.) 50 pA Max. ST =GND
45 % to 55 % - 2 MHz < fo < 16 MHz
45 %10 55 % - 16 MHz < fo < 33 MHz
Duty t/ t 40 % to 60 % - 33MHz <fo<40MHz | 50% VoD
40 % t0 60 % - 40 MHz < fo <48 MHz | CL<15pF
- - - 40 % t0 60 % Vop=2.7Vto 3.6V
- - - 45 % 10 55 % Vop=3.0Vt0 3.6V
High output voltage VoH 0.9 Voo Min. Vo -0.4 Min. low = -3.0 mA (SEF / SDE / SCF) / -8.0 mA (SCG)
Low output voltage VoL 0.1 Vop Max. 0.4V Max. oL = 3.0 mA (SEF / SDE / SCF) / 8.0 mA (SCG)
Output load condition CL 15 pF Max. ‘ Max. frequency and Max. operating voltage range.
) ) ViH 80 % Vop Min. 70 % Voo Min. ;
Output enable disable input voltage ViL 20% Voo Min. ST Pin
Output rise time R 4.0 ns Max. 3.0 ns Max. 20 % — 80 % Voo, CL < 15 pF
Output fall time tF 4.0 ns Max. 3.0 ns Max. 80 % — 20 % Voo, CL < 15 pF
Oscillation start up time tosc 10 ms Max. 12 ms Max. Time at minimum operating voltage tobe 0 s
Aging fa +5 x 10°® Max. +10 x 10° Max. | Ta=+25°C, 10 year / SG-510, first year / SG-550
B External dimensions (Unit: mm)
® SG-350 035 ® SG-550
#3 H’M 5.0£0.2 " "
IE 7 e ~ NO. |Pin terminal
- £= 1 |OE or ST
27.00B 5 { E 22.008 | . ] oGNs
OFC81A - 5 (O7FC81A |° 3 ouT
3.340.1 0.1 4o i ==} P
n 22 045 # # -
3 S —_ | Note.
hil & 01 ST pin - "H" or "open" : Specified frequency output.
BIQ WS F\_L J T ST pin - "L" : Output is low level (weak pull-down),
- 10 s OInin (0.35) ! 25 I (0.35) oscillation stops.
B Recommended soldering pattern (Unit: mm)
@ SG-350 14 ®5sG550 _ —'°
: :
i o 7 N
22 2%




Crystal oscillator
HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-310 series \
P aumige (s relrio pao2) &F

* Very low current consumption. w A\
* Reflowable and high density mounting type smallest SMD package. V

(3.2 mm x 2.5 mm x 1.05 mm Typ.)
* Operable 3.3V /25V/1.8V
¢ Output frequencies from 2 MHz to 48 MHz.
¢ Standby (ST) function allows more low current consumption.
* Available for lead (Pb)-free soldering. i
e Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Specifications
Item Symbol SCF SDF SEF Remarks
Nominal frequency range fo 2.0000 MHz to 48.0000 MHz Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vbb-GND -0.3Vto+7.0V
voltage Sy Vo0 Soi it 22V 1040V It
Temperature Storage temperature | TsTG -40 °Cto +125 °C Stored as bare product after unpacking
range Operating temperature Toprr -40°Cto +85 °C Refer to Operating condition and Frequency range
- B: +50 x 10 C: +100x 10® -20°Cto +70 °C

Frequency stability Af/fo M- 2100 x 10° 40 °C 10 +85 °C

1.5 mA Max. 1.5 mA Max. 1.5 mA Max. No load, 2.0 MHz < fo < 4.0 MHz

2.0 mA Max. 1.5 mA Max. 1.5 mA Max. No load, 4.0 MHz < fo < 8.0 MHz
Gurent consumption lop 2.5 mA Max. 2.0 mA Max. 1.5 mA Max. No load, 8.0 MHz < fo < 16 MHz

2.5 mA Max. 2.0 mA Max. 2.0 mA Max. No load, 16 MHz < fo < 25 MHz

3.5 mA Max. 2.5 mA Max. 2.0 mA Max. No load, 25 MHz < fo < 33 MHz

4.5 mA Max. 3.5 mA Max. 3.0 mA Max. No load, 33 MHz < fo < 48 MHz
Standby current IsT 2.0 JAMAX. (1.0 pATyp.) | 1.5 pAMAX. (0.5pATyp.) | 0.7 pA MAX. (0.2 pA Typ.) ST=GND

45% to 55% 2 MHz < fo < 16 MHz
45% to 55% 16 MHz < fo < 33 MHz 50% VoD
Duty tw/ t
40% to 60% 33 MHz < fo < 40 MHz CL=<15pF
40% to 60% 40 MHz < fo < 48 MHz
High output voltage VoH 0.9 Voo Min. lon =-3.0 mA
Low output voltage VoL 0.1 Voo Max. lor=3.0mA
Output load condition CL 15 pF Max. Max. frequency and Max. operating voltage range
) . Vi1 80% Voo Min.
Output enable / disable input voltage Vi 20% Voo Max.
Output rise time R 4 ns Max. CMOS load: 20 % — 80 % Vo
Output fall time tF 4 ns Max. CMOS load: 80 % — 20 % Vop
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta = +25 °C First year
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

[NO.| Pin terminal
ST
GND

OEF241A

#4 #3 w—22—,, 24
E 25.00B l ‘

BN |[=

(=2}
42 0.9 ouT -
|'—| Vb
- o
- Note. '_
ST pin - "H" or "open" : Specified frequency output. L 14 |

ST pin - "L" : Qutput is high impedance, oscillation stops.

36
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Crystal oscillator

S0J HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-645 series

Product number (please refer to page 2)

033645XxXXXXxxx00

» Reflowable and high-density mounting-type SMD.

e Operable 3.3V or5.0V.

¢ Output frequency from 32 MHz to 135 MHz.
e Output enable (OE:P type) or Stanby (ST:S Type) function allow more low

current consumption.

¢ Available for lead (Pb)-free soldering.
¢ Available for lead (Pb)-free terminal.

@@6

Actual size
B Specifications (characteristics)
Specifications
ftem SYMDOl ™ oe 645PTW /STW | SG-645PHW/SHW | SG-645PCW/ SCW Remarks
Output frequency range fo 32.0001 MHz to 135.0000 MHz Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vpp-GND -0.5Vto+7.0V
voltage Operating voltage VD 45Vt055V \ 3.0Vto 3.6V
Temperature Storage temperature [ TsTa -55°Cto +125 °C Stored as bare product after unpacking
range Operating temperature ToPr -20°Cto +70 °C \ -40 °C to +85 °C Refer to Operating condition and Frequency range
B: +50 x 10°¢ o o
Frequency stability Afffo C: 100 x 10° -20°Cto +70°C
- M: +100 x 10® -40 °C to +85 °C
Current consumption lop 45 mA Max. 28 mA Max. No load condition (fo = 135 MHz)
Output disable current loE 30 mA Max. 16 mA Max. OE = GND (P=W), fo = 135 MHz
Standby current IsT 50 pA Max. ST = GND (S=W)
- 40 % to 60 % - 50 % Voo, CL = Max.
- 45 % t0 55 % - 50 % Vo, CL = 25 pF (fo < 66.6667 MHz)
Duty tw/ t 40 % to 60 % - - 1.4V, CL = Max.
45 % t0 55 % - - 1.4V, 5TTL +15 pF (fo < 66.6667 MHz)
- - 40 % to 60 % 50 % Voo, CL = 15pF
VoH Vop -0.4V IOH = -16 mA (xTW / =HW)
Output voltage Vop -0.4V IOH = -8 mA (:CW)
VoL 0.4V I0L = 16 mA (=TW / =HW)
0.4V I0L = 8 mA (xCW)
15 pF - - (fo < 135 MHz)
5TTL + 15 pF - - (fo < 90 MHz)
25 pF - - (fo < 66.6667 MHz)
Output load condition (fan out) CL - 15 pF - (fo < 135 MHz)
= 25 pF = (fo <90 MHz)
- 50 pF - (fo < 50 MH2)
- - 15 pF (fo < 135 MHz)
: . ViH 2.0V Max. 0.7 Vbp o
Output enable disable input voltage ViL 0.8V Max. 0.2 Voo OE,ST
- 4.0ns 3.0ns 20 % — 80 % Vob CL = Max.
I BN BT w - 3.0ns 20 % — 80 % Voo CL < 25 pF
TTL level 2.0ns - - 0.8V —2.0VCL = Max.
4.0 ns - - 0.4V — 2.4V CL = Max.
- 4.0ns 3.0ns 80 % — 20 % Vob CL = Max.
. tlaleslti . - 3.0ns 80 % —> 20 % VoD CL < 25 pF
TTL level 2.0ns - - 2.0V — 0.8V CL = Max.
4.0 ns - - 2.4V — 0.4V CL = Max.
Oscillation start up time tosc 10 ms Max.
Aging fa +5 x 10 year Max. Ta = +25 °C,Vop = 5.0V / 3.3V, First year
: ' Three drops on a hard board from 750 mm or excitation test
Shock resistance SR. £20x 10 Max. w?fhdzggg(()) m?s&%.%oﬁlg X ?/28"?3 wave?n e3 giicgonses
B External dimensions (Unit mm) Il Recommended soldering pattern  (Unit: mm)

Note.

L 7.120.2 | ’
a 3 OE Pin (PT, PH, PC, PTW, PHW, PCW)
f=t [ OE pin - "H" or "open" : Specified frequency output.
OE pin - "L" : Output is high impedance.
E 135.00C || .|
2 e ST pin (PT, PH, PC, PTW, PHW,PCW)
Pcvg0245AO i ST pin - "H" or "open" : Specified frequency output.
O ST pin-"L": Output is low level (weak pull-down), oscillation stops.
5! i3 NO.|Pin terminal
e _ — _ 1 |OE or ST
§I 2| GND
4 DJ;L — 3| our
041l 0 Min.
5.08 (0.75) (0.75) 4 Vob

Metal may be exposed on the top or bottom of this product. This won't affect any quality, refiability or electrical spec.

4.2

2.0




Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-710 series

Product number (please refer to page 2) .
033710XXXXXXX00

e Ceramic package with 1.5 mm thickness.

» Excellent environmental capability.

* Low current consumption due to use of CMOS technology.

e Low current consumption by output enable function (OE) or standby function
(ST).

¢ Available for lead (Pb)-free soldering.

e Complete lead (Pb)-free product.

Actual size
B Specifications (characteristics)
Specifications
fem Symbol SG-710PTK SG-710PHK SG-710ECK Remarks
Output frequency range fo 1.8000 MHz t0 50.0000 MHz | 1.8000 MHz to 80.0000 MHz | 1.8000 MHz to 67.0000 MHz | Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vpp-GND -0.5Vto +7.0V
voltage Operating voltage Vb 50V 0.5V \ 3.3V+0.3V
Temperature Storage temperature | TsTG -55°Cto+125°C Stored as bare product after unpacking
range Operating temperature | ToPR -10 °C to +70 °C (-40 °C to +85 °C) Refer to Operating condition and Frequency range
. B: +50 x 10® C: =100 x 10 B,C:-10 °C to +70 °C,
Frequency stabilty Afff M: =100 x 10° M:-40 °C to +85 °C
13 mA Max. 15 mA Max. 8 mA Max. Fo < 25 MHz, No load condition (ECK: Fo < 32 MHz, No load condition)
TR T lop 24 mA Max. 26 mA Max. 15 mA Max. Fo < 50 MHz, No load condition
- 34 mA Max. 18 mA Max. Fo < 67 MHz, No load condition
- 40 mA Max. - Fo < 80 MHz, No load condition
6 mA Max. 5 mA Max. - Fo < 25 MHz, OE = GND (PTK, PHK)
Output disable current o 12 mA Max. 10 mA Max. = Fo < 50 MHz, OE = GND (PTK, PHK)
- 13 mA Max. - Fo < 67 MHz, OE = GND (PTK, PHK)
- 16 mA Max. - Fo < 80 MHz, OE = GND (PTK, PHK)
Standby current IsT - 10 pA Max. ST= GND (ECK)
Duty t/ t - 45 % t0 55 % 40 % to 60 % CMOS load: 1/2 Vop level
45 % 10 55 % 40 % to 60 % - TTL load: 1.4V level
High output voltage VoH 2.4V Min. Vop -0.5V Min. 0.9 Vop Min. loH = -16 mA (PTK,PHK), -2 mA (ECK)
Low output voltage VoL 0.4V Max. 0.5V Max. 0.1 Vbop Max. loL = 16 mA (PTK,PHK), 2 mA (ECK)
Output load TTL N 10 TTL Max. 10 TTL Max. =
condition (fan out) | CMOS CL (15 pF Max.) 50 pF Max. 15 pF Max.
) . ViH 2.0V Min. 2.0V Min. 0.7 Voo Min. OE terminal (PTK,PHK)
Output enable / disable input voltage VL 0.8V Max. 0.8V Max. 0.3 Voo Max. ST terminal (ECK)
Output ise time ® - 5 ns Max. 6 ns Max. CMOS load: 10 % — 90 % Vop
5 ns Max. - TTL load: 0.4V — 2.4V
Output fall time & - 5 ns Max. 6 ns Max. CMOS load: 90 % — 10 % Vop
5 ns Max. - TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C, Voo =3.3V/2.5V/ 1.8V, First year
B External dimensions (Unit: mm) B Recommended soldering pattern (Unit: mm)
4 5.08 4
1.8
#2 M #1 v
1.4 o
NO.|Pin terminal ~
- Note. 1 |OE or ST
f OE Pin (PTK, PHK) 2| GND
(H Hl? OBl - oot oo aonts T Voo
. d DD
5.08 . 5.08
ST pin (ECK)
ST pin - "H" or "open" : Specified frequency output.
ST pin - "L" : Output is high impedance., oscillation stops.
38




39

Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-636 series

Product number (please refer to page 2)

033636XxXxXXXxx00

* A small SMD that enables high-density mounting.

function(ST).

Available for lead (Pb)-free soldering.

* Available for lead (Pb)-free terminal.

Low current consumption by output enable function(OE) or standby

L

Actual size
B Specifications (characteristics)
Specifications
fem SYmbol (o 636PTF SG-636PH | SG-636PCE/SCE |  SG-636PDE Remarks
2.21675 MHz to 41.0001 MHz to 2.21675 MHz to 2.21675 MHz to Refer to Operating condition

DI T fo 41.0000MHz | 70.0000MHz | 40.0000MHz | 40.0000 MHz and Frequenty range
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage \'D) 50V 0.5V 3.3V=+0.3V 2.5V =+0.25V
Temperature Storage temperature | Tstg -55 °Cto +100 °C Stored as bare product after unpacking
range (Operating temperature ToPr -20°Cto +70 °C Refer to Operating condition and Frequency range
Frequency stability Af/fo C:+100x 10®
Current consumption lop 17 mA Max. 35 mA Max. 9 mA Max. 5 mA Max. No load condition
Output disable current loe 10 mA Max. 20 mA Max. 5 mA Max. 3 mA Max. OE = GND, ST = GND 2 pA Max. (SCE)
Duty CMOS level t/ t 40 % 10 60 % 45 % to 55 % CMOS load : 1/2 Viop level

TTL level 45%1t055% | = TTL load : 1.4V level
Output voltage VoH Vop -0.4 V Min. low = -8 mA (PTF) / -4 mA (PH / SCE / PCE / PDE)

VoL 0.4V Max. loL =16 mA (PTF) /4 mA (PH / SCE / PCE / PDE)
20 pF Max. (< 55 MHz)

Output load CMOS level CL 50 pF Max. 30 pF Max. 15 pF Max.
condition (fan out) 15 pF Meax. (> S5MHz)

TTL level N 10 TTL Max. 5 LSTTL Max. - CL<15pF

) ) ViH 2.0V Min. 0.8 Vob Min. -

Output enable disable input voltage Vi 0.8V Max. 0.2 Vob Max. OE,ST (SCE)
Output rise time CMOS level i 7 ns Max. 5 ns Max. CMOS load : 20 %— 80 % Vb

TTL level 5 ns Max. - TTLload: 0.4V — 2.4V
Output fall time CMOS level - 7 ns Max. 5 ns Max. CMOS load : 80 % — 20 % Vo

TTL level 5 ns Max. - TTLload:2.4V — 0.4V
Oscillation start up time tosc 4 ms Max. 10 ms Max. \ 4 ms Max. Time at minimum operating voltage tobe 0 s
Aging fa +5 x 10/ year Max. Ta=+25°C,Vo0 =5.0V/3.3/2.5V,First year

Note: e Unless otherwise stated,characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.
o External by-pass capacitor is required.

B Operating condition and frequency range

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

Operating Voltage Frequency stability(Operating temperature) | 1 MHz 50 MHz 100 MHz 135 MHz
B: 050 x 10° 2.21675 33 135
(-20 0C to +70 0C) [ SG-636PTG/PHG [ SG-636PTW/STW/PHW/SHW |
5V00.5V
- 0100 x 10° 2.21675 — 3 4 70 135
(-2010C to +70 0C) WHG ] I SG-636PH ] SG-636PTW/STW/PHW/SHW ‘
B: 050 x 10° 2.21675 33 135
(-200C to +70 OC) [ 56-636PCG/SCG I SG-636PCW/SCW |
3.3Vvo03v
€ 0100 x 10° 221675 S 33 40 135
(-200C to +70 0C) }W\ ‘ SG-636PCW/SCW ‘
C: 0100 x 10° 221675 40
2.5V00.25V (-20 2 to +70 1C) \ SG-636PDE |
Bl External dimensions (Unit: mm) B Recommended soldering pattern (Unit: mm)
| 105 Max. | Note. 1.3
| #4 #3 Hg‘i, OE Pin (PTF, PH, PCE, PDE, PTW, PHW, PCW)
-1 OE pin - "H" or "open" : Specified frequency output.
OE pin - "L" : Output is high impedance.
E 1 8-4320C é ST pin (STW, SHW, SCW) ;
2 = ST pin - "H" or "open" : Specified frequency output.
PTF9352A 0 g ST pin - "L" : Output is low level (weak pull - down), oscillation stops.
O ST pin (SCE)
ST pin - "H" or "open" : Specified frequency output.
o # - ST pin - "L" : Output is high impedance., oscillation stops. ©
<
/ \ 3 NO.| Pin terminal
E 1 OE or ST
[ ifl i ] | 2] a@ND _
0510 £ 3 out
] 5.08 = (1.0 | 36 |(1-0) 2 Vi
E t T Db | 5.08 |




Crystal oscillator

B Specifications (characteristics)

Specifications
ftem Symbol SG-636PTG SG-636PHG | SG-636PCG/SCG Remarks
Output frequency range fo 2.21675 MHz to 33.0000 MHz 1 Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vpp-GND -0.5Vto+7.0V
voltage Operating voltage VD 45Vt055V \ 2.7Vto3.6V
Temperature Storage temperature [ TsTG -55 °Cto +100 °C Stored as bare product after unpacking
range Operating temperature |  Topr -20°Cto +70 °C Refer to Operating condition and Frequency range
Frequency stability Af/fo B:+50x10°C:+100x 10°¢ -20 °Cto +70 °C
Current consumption lop 25 mA Max. 12 mA Max. No load condition
Output disable current loE 20 mA Max. 10 mA Max. OE = GND (P=G)
Standby current IsT - 50 pA Max. ST = GND (SCG)
Duty CMOS level t/ t - 45 % t0 55 % 50 % Voo, CL = 25 pF
TTL level 40 % to0 60 % - 1.4V Level, CL = 25 pF
2.4\ Min. - Vop -0.4 V Min. loH =-8 mA
DT Vox - Vo 0.4V Min, _ lok = -16 mA
VoL - 0.4V Max. loL =8 mA
0.4V Max. - loL=16 mA
Output load condition (fan out) CL 25 pF
Output enable CMOS level ViH 2.0V Min. 0.7 Vop Min. OE, ST
disable input voltage | TTL level Vi 0.8 V Max. 0.2 Vb Max. OE, ST
CMOS level - 3.4 ns Max. 4.0 ns Max. -20 % — 80 % Voo, CL < 25 pF
Output rise time R 1.2 ns Max. - - 0.8V —2.0VCL=<25pF
’ ULzt 2.4 ns Max. - - 0.4V 2.4V CL <25 SF
CMOS level - 3.4 ns Max. 4.0 ns Max. 80 % — 20 % Vop CL < 25 pF
Output fall time tF 1.2 ns Max. - - 20V—0.8VCL=<25pF
’ UL Ist 2.4 ns Max. - - 2.4V 0.4V CL <25 BF
Oscillation start up time tosc 12 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10° / year Max. Ta=+25°C,Vop =5.0V/ 3.3V, First year
. Three drops on a hard board from 750 mm or excitation test
SIREE eSS SR. =20 X 10° Max. with 29200 m/s?x 0.3 ms x 1/2sine wave in 3 directions

#1) 4.1250 MHz < fo < 4.4336 MHz, 8.2500 MHz < fo < 8.8672 MHz, 16.5000 MHz < fo < 17.7344 MHz : Unavaiable
B Specifications (characteristics)

Item Symbol SEHTEELS Remarks
SG-636PTW / STW \ SG-636PHW / SHW \ SG-636PCW / SCW
Output frequency range fo 32.0001 MHz to 135.0000 MHz Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vpp-GND -0.5Vto+7.0V
voltage Operating voltage \op 50V=+05V \ 3.3V+03V
Temperature Storage temperature [ TsTa -55°C to +100 °C Stored as bare product after unpacking
range Operating temperature Topr -20°Cto +70°C Refer to Operating condition and Frequency range
Frequency stability Af/fo B:+50x10°C:+100x 10°
Current consumption lop 45 mA Max. 28 mA Max. No load condition
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (P=W)
Standby current IsT 50 pA Max. ST = GND (S=W)
40 % to 60 % - - TTL load : 1.4V, CL = Max.
Duty t/ t 45 % t0 55 % - - TTL load : 1.4V, 5TTL + 15 pF, fo < 66.6667 MHz
" = 40 % to 60 % 40 % to 60 % CMOS load : 50% Voo, CL = Max.
- 45 % to 55% — CMOS load : 50% Voo, CL = 25 pF, fo < 66.6667 MHz
VoH Vop -0.4 V Min. loH = -16 mA (xTW / %HW) / -8 mA (:CW)
e e VoL 0.4V Max. loL = 16 mA (+TW / HW) / 8 mA (+CW)
15 pF - = fo < 135 MHz
5TTL + 15 pF - - fo < 90 MHz
. 25 pF - = fo < 66.6667 MHz
Output load condition (fan out) CL
= 15 pF 15 pF fo <135 MHz
- 25 pF - fo < 90 MHz
- 50 pF - fo < 66.6667MHz
) ) ViH 2.0V Min. 0.7 Voo Min. OE, ST
Output enable disable input voltage ViL 0.8V Max. 0.2 Voo Max. OE.ST
2.0 ns Max. - - TTL load: 0.8 V—2.0V, CL = Max.
4.0 ns Max. - - TTL load: 0.4 V—2.4V, CL = Max.
Output rise time tR - 3.0 ns Max. - CMOS load: 20 %—80 % Vb, CL = 25 pF
- 4.0 ns Max. - CMOS load: 20 %—80 % Vop, CL = 50 pF
- - 3.0 ns Max. CMOS load: 20 %—80 % Vop, CL = 15 pF
2.0 ns Max. - - TTL load: 2.0 V—0.8V, CL = Max.
4.0 ns Max. - - TTL load: 2.4 V—0.4V, CL = Max.
Output fall time tr - 3.0 ns Max. - CMOS load: 80 % — 20 % Vob, CL = 25 pF
- 4.0 ns Max. - CMOS load: 80 % — 20 % Voo, CL = 50 pF
- - 3.0 ns Max. CMOS load: 80 % — 20 % Voo, CL = 15 pF
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25 °C,Vop =5.0V / 3.3V, first year
SR T SR. +20 x 10° Max. Three drops on a hard board from 750 mm or excitation test

with 29400 m/s? x 0.3 ms x 1/2sine wave in 3 directions
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Crystal oscillator

S0J HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-615/531 /51 series

Product number (please refer to page 2)
033619XXXXXXXx00

032531XxXxXXxXxxx00

¢ High-density mounting-type SMD.
e Cylindrical AT crystal unit builtin, thus assuring high reliability.

 Low current consumption by output enable function (OE) or standby function

(ST).
¢ Pin compatible with full-size metal can. (SG-51 series)
¢ Pin compatible with half-size metal can. (SG-531 series)
¢ Available for lead (Pb)-free soldering.

B Specifications (characteristics)

032510XxXxXXXxxx00

¢ Available for lead (Pb)-free terminal.

SG-51

Actual size

ltem Symbol L I Remarks
SG-615P SG-531P SG-51P | SG-615PTJ SG-631PTJ SG-51PTJ [ S6-615PH SG-531PH SG-51PH
Output frequency range fo 1.0250 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vpp-GND -0.3Vto+7.0V \ -0.5Vto+7.0V
voltage Operating voltage \VbD 5.0V+0.5V
Temperature Storage temperature [ TsTa -55 °Cto +125 °C Stored as bare product after unpacking
range Operating temperature | ToPR -20°Cto +70 °C (-40 °C to +85 °C) Refer to Operating condition and Frequency range
Frequency stability Af/fo B: +50 x 10° C: 100 x 108 Refer to Operating condition and Frequency range
Current consumption lop 23 mA Max. 35 mA Max. No load condition
Output disable current loe 12 mA Max. 28 mA Max. 20 mA Max. OE = GND
Duty t/ t 40 % to 60 % - 40 % to 60 % CMOS load: 1/2 Vop
45 % to 55 % - TTL load: 1.4V

Output voltage VoH Vop -0.4 V Min. \ 2.4V Min. Vop -0.4 V Min. loH = -400 pA (PPTJ) / -4 mA (PH)

VoL 0.4V Max. loL =16 mA (P) / 8 mA (PTJ)/ 4 mA (PH)

- CL 50 pF Max. - 50 pF Max.

Output load condition (fan out) N 10 TTL Max. 5TTL Max. - CL=15pF
Output enable / disable input voltage ViH 2.0V Min. 3.5V Min. 2.0V Min. It =1 pA Max. (OE = Vo)

ViL 0.8V Max. 1.5V Max. 0.8V Max. liL= -100 A Min. (OE = GND) , PTJ : I = -500 A Min. (OF = GND)
Output rise time - 8 ns Max - 7 ns Max. CMOS load: 20 % — 80 % Vop

) 5 ns Max. - TTL load: 0.4V — 2.4V
) - 7 ns Max. CMOS load: 80 % — 20 % Voo

Output fall time tF 8 ns Max. 5 s Max. - TTL load: 2.4V — 04V
Oscillation start up time tosc 4 ms Max. 10 ms Max. Timeat4.5Vtobe0s
Aging fa +5x 10/ year Max. Ta=+25C,Vob =5V, first year

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

o External by-pass capacitor is recommended.
B Operating condition and frequency range

Operating Voltage Frequency stability(Operating temperature) | 1 MHz 50 MHz 100 MHz 150 MHz
B: +50 x 10° 1.025 2 55 135
(-20 °C to +70 °C) [ SG-615/531/51P | SG-615/531/51PTJ/PH] 56-615/531PTW/STW/PHW/SHW |
5V05V C:+100 x 10° 1.025 26 66.6667 135
(-20 °C to +70 °C) [ sG-615/531/51P | SG-615/581/51PTIPH | 5G-615/531PTW/STW/PHW/SHW. |
B: 450 x 10°
C:+100x 10 15 26 66.6667 135
33V+0.3V ( l%/lo ;(1338 ;71%20) ‘ 56-615/531PC6/SCG |—|sg_615pCN S6-615/531PCW/SCW ‘
(-40 °C to +85 °C)

Bl External dimensions

(Unit: mm) B Recommended soldering pattern (Unit: mm)

® SG-615 series L. J— ® SG-615 series 13,
[NO]Pitermina |
SG-615P C % 1| OEorST 1
D 20.0000m || 8| £ 2] ond _ o
E 9352A B 3| out Note. @
= 1 4] Voo OE Pin (P, PTJ, PH, PTW, PHW, PCW, PCN) — L
w I OE pin - "H" or "open" : Specified frequency output.
‘% OE pin - "L" : Output is high impedance. =
g ﬂ Ji; ST pin (STW, SHW, SCW) 1
= ST pin - "H" or "open" : Specified frequency output.
‘ 508 051 H 762 ST pin - "L" : Output is low level (weak pull - down), : 508 L
] B oscillation stops.
. 137 Max.
- H 19.8 Max. -531 ri —-‘ T Pin terminal
‘ SG 51 series i o " i % T ‘ SG 53 series ‘ '#_8| ,f" |ﬂ10 g:r::lgi.r
#14 i) 4] GND
7| anp SG531PTJC 5| out
g |)E SG51P 93538 & | our 2| |D _60.0000M 5 Voo
16.0000MHz C 14 Voo E 9353B

= = = = 7.62

# #7 762 # #4
i = 2 \ [\ z L\
= A i : B s
£ 15.24 L £ 10




Specifications
ltem Symbol SG-615PCG SG-615SCG Remarks
$6-531PCG $6-5315CG SRR
Nominal frequency range fo 1.5000 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz | Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vpp-GND -0.5Vto+7.0V
voltage Operating voltage VoD 2.7Vto36V \ 3.0Vto 3.6V
Temperature Storage temperature | TsTg -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |  TopRr -40°Cto +85°C Refer to Operating condition and Frequency range
- B:+50x10°C:+100x 10°¢ -20 °Cto +70 °C
Frequency stability Af/fo M- =100 x 10° 240 °C to +85 °C
Current consumption lop 12 mA Max. 30 mA Max. No load condition
Output disable current loe 10 mA Max. - 15 mA Max. OE = GND (PCG / PCN)
Standby current IsT - 50 pA Max. - ST = GND (SCG)
Duty tw/ t 45 % 10 55 % 50 % Vop, CL = Max.
Output voltage VoH VDD -0.4 V Min. 2.2V Min. loH = -8 mA
Output load condition VoL 0.4V Max. 0.4V Max. loL =8 mA
CL 25 pF 15 pF
) ) ViH 0.7 Voo Min. 0.7 Voo Min. OE, ST
Output enable / disable input voltage Vi 0.2 Vo Max. 0.3 Vo Max. OE.ST
Output rise time tR 4.0 ns Max. 7 ns Max. 20 % — 80 % Vop, CL < Max.
Output fall time tF 4.0 ns Max. 7 ns Max. 80 % — 20 % Voo, CL < Max.
Oscillation start up time tosc 12 ms Max. 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10/ year Max. Ta = +25 °C, Vop = 3.3V First year
. ! Three drops on a hard board from 750 mm or excitation test
SRS SR =20 X 10° Max. With 29400 /st x 0.3 s X 1/25ne wave n 3 diectons
B Specifications (characteristics)
Specifications
ltem Symbol SG-615PTW / STW SG-615PHW / SHW SG-615PCW / SCW Remarks
SG-531PTW / STW SG531PHW / SHW SG-531PCW / SCW
Nominal frequency range fo 55.0001 MHz to 135.0000 MHz 26.0001 MHz t0 135.0000 MHz | Refer to Operating condition and Frequency range
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage VD 50V+05V \ 3.3V=03V
Temperature Storage temperature | Tstg -55°C to +100 °C Stored as bare product after unpacking
range (Operating temperature TopR -20°Cto +70°C \ -40°Cto +85°C Refer to Operating condition and Frequency range
Frequency, stability. Affo B:+50x10°C:+100x 10°¢ -20 °Cto +70 °C
- M:+100x 10 -40 °C to +85 °C
Current consumption lop 45 mA Max. 28 mA Max. No load condition
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (P=W)
Standby current Ist 50 pA Max. ST = GND (S=W)
40 % to 60 % - - TTL load : 1.4V, CL = Max.
45 % 10 55 % - - TTL load : 1.4V, 5TTL + 15 pF, fo < 66.6667 MHz
Duty tw/ t - 40 % to 60 % 40 % t0 60 % CMOS load : 50% Voo, CL = Max.
- 45 % to 55% - CMOS load : 50% Voo, CL = 25 pF, fo < 66.6667 MHz
- - 45 % 10 55 % CMOS load : 50% Vop, CL = 25 pF, fo < 40.0 MHz
Output voltage VoH Vop -0.4 V Min. loh = -16 mA (xTW / =HW) / -8 mA (:CW)
VoL 0.4V Max. lo = 16 mA (+TW / =HW) / 8 mA (xCW)
15 pF - = fo <135 MHz
5TTL + 15 pF - - fo < 90 MHz
25 pF - - fo < 66.6667 MHz
Output load condition CL - 15 pF 15 pF fo < 135 MHz
- 25 pF - fo < 125 MHz
- 50 pF - fo < 66.6667MHz
- - 30 pF fo < 40.0 MHz
) . VIH 2.0V Min. 0.7 Voo Min. OE, ST
Output enable / disable input voltage ViL 0.8V Max. 0.2 Voo Max. OE.ST
2.0 ns Max. - - TTL load: 0.8V — 2.0V, CL = Max.
4.0 ns Max. - - TTL load: 0.4V — 2.4V, CL = Max.
Output rise time tr - 3.0 ns Max. - CMOS load: 80 % — 20 % Vb, CL = 25 pF
- - 3.0 ns Max. CMOS load: 80 % — 20 % Voo, CL = 15 pF
- 4.0 ns Max. 4.0 ns Max. CMOS load: 80 % — 20 % Vob, CL = Max.
2.0 ns Max. - - TTL load: 2.0V — 0.8V, CL = Max.
4.0 ns Max. - - TTL load: 2.4V — 0.4V, CL = Max.
Output fall time tF = 3.0 ns Max. - CMOS load: 80 % — 20 % Vob, CL = 25 pF
- - 3.0 ns Max. CMOS load: 80 % — 20 % Vb, CL = 15 pF
- 4.0 ns Max. 4.0 ns Max. CMOS load: 80 % — 20 % Vob, CL = Max.
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C,Voo = 5.0V / 3.3V, First year
Sk s SR. +90 % 10° Max. Three drops on a hard board from 750 mm or excitation test

with 29400 m/s? x 0.3 ms x 1/2sine wave in 3 directions

Crystal oscillator

B Specifications (characteristics)
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002LA / LB series

Product number (please refer to page 2)
03324LAXXXXXX00 03323LBXXXXXX00

* Using PLL technology and One time PROM programmability for quick-turn
custom version.

* Reflowable and high density mounting type smallest SMD package (3.2 mm x 2.5 mm).

e Operable 3.3V and 5.0 V.

e Output enable (OE : P type) or Standby (ST : S type) function allow more low

current consumption. SG-8002LA SG-8002LB
* Available for lead (Pb)-free soldering. . = =
e Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Specifications 2
ltem Symbol PH/SH PC/SC Remarks
1.0 MHz to 80 MHz - Vop=4.5Vto 55V
Output frequency range fo - 1.0 MHz to 125 MHz Vop=3.0Vt03.6V
- 1.0 MHz to 66.7 MHz Vop=2.7Vto 3.6V
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage \op 45Vt05.5V \ 2.7Vt036V
Temperature Storage temperature [ TsTa -40°Cto +125°C Stored as bare product after unpacking
range Operating temperature |  Topr -20 °C to +70 °C (-40 °C to +85 °C)
B: +50 x 10° C: +100 x 108 -20°Cto +70°C
Frequency stability Afffo M: 100 x 10° =3 -40°Cto+85°C
- L: +50 x 10°® -40 °C to +85 °C, VoD +5%
Current consumption lop 35 mA Max. - No load (fo = 80 MHz)
= 28 mA Max. No load (fo = 125 MHz)

. 20 mA Max. - P type only (OE = GND, fo = 80 MHz)
Azl S @ loe - 16 mA Max. P type only (OE = GND, fo = 125 MHz)
Standby current IsT 50 pA Max. S Type Only

40 % to 60 % - 50 % Voo, CL = 15 pF, < 80 MHz
Duty » t/ t - 40 % to 60 % 50 % Voo, CL = 15 pF, Voo = 3.0V 10 3.6V, < 125 MHz
= 40 % to 60 % 50 % Voo, CL = 15 pF, Voo = 2.7V t0 3.6V, < 66.7 MHz
- 45 % t0 55 % 50 % Voo, CL = 15 pF, Voo = 3.0V t0 3.6 V, < 40 MHz
High output voltage VoH Vop -0.4 V Min. - loH = -16 mA (PH/ SH), loH = -8 mA (PC / SC)
Low output voltage VoL 0.4V Max. - loL =16 mA (PH / SH), lo. = 8 mA (PC / SC)
Output load 1 Max. frequency and
conzition (fan out) UL C g Max. operatin(:] voItde range.
. . ViH 2.0V Min. 70 % Vop Min. = )
Output enable / disable input voltage ViL 0.8V Max. 20 % Vo Min. ST, OE terminal
Output rise ting  +1 [0S level t 4 ns Max. 20 % —> 80 % Voo, CL = Max.
TTL level
Output fall ime 1 0> Vel t 45 Max. 80 % — 20 % Voo, CL = Max.
TTL level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta = +25 °C, First year

«1 Operating temperature (-40°C to +85°C), the available frequency, duty and output load conditions, please refer to page 50, 51.

%2 PLL-PLL connection & Jitter specification, please refer to page 52. %3 PH / SH for “M” stability will be available up to 27 MHz.
M External dimensions (Unit. mm) I Recommended soldering pattern  (Unit: mm)
0.35,
® SG-8002LA " S ® SG-8002LA
#4 5 1.4
125.0B | ; . T
Y IE _ 1
#1 3.340.1 #2 0.1 #1d o
#2 22 0.45 NO.|Pin terminal .
1 |OE or ST
2 GND
3| OuT 24 ]
©® SG-8002LB 4 Voo
5.0 40.2
4 3 ~ Note. ® SG-8002LB
HH OE Pin (PC)
OE pin - "H" or "open" : Specified frequency output.
E 1 25_0B ; OE pin - "L" : Output is high impedance. D Dj
O PCC21A | "/ & sTpiniso)
ST pin - "H" or "open" : Specified frequency output.
== == i B ST pin - "L" : Output is low level (weak pull - down), oscillation stop:

1 2

N I ‘m =
10 (035) | (0.35) 254
2.54




Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

=

SG-8002CE series
Product number (please refer to page 2) . .
03321CEXXXXXxXx00 > §
* Wide frequency output by PLL technology. w )
e Short lead mass production time. :
* Excellent shock resistance and environmental capability.
¢ Output enable function (OE) and stand-by function (ST) can be used for low

current consumption applications.
¢ Available for lead (Pb)-free soldering.
e Complete lead (Pb)-free product. =
Actual size

SG-Writer available to purchase.
Please contact EPSON or local sales representative.

B Specifications (characteristics)

Specifications 2
Item Symbol PT/ST PH/SH ‘ PC/SC Remarks
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vbb-GND -0.5Vto+7.0V
voltage Operating voltage \/ob 50V +0.5V \ 3.3+0.3V 2.7V10 3.6 V:fo < 66.7 MHz (PC/ SC)
Temperature Storage temperature | TsTG -40°Cto+125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°Cto +70°C (-40 °C to +85 °C) \ -40°Ct0 +85°C Refer to page 50. “Frequency range”
Frequency stability Afffo B:+50 x 10° C: =100 x 10 M: £100 x 106 =3 B,C:-20°Cto+70°C,M:-40°Ct0o +85°C
Current consumption lop 40 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current IsT 50 pA Max. ST = GND (ST, SH, SC)
- 40 % t0 60 % CMOS load: 1/2 Vop level
Duty T /'t 40 % 10 60 % 1 TTL load: 1.4V level
High output voltage VoH Vb -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)
8:;2:{: (:ga(?a q ;l}t) EI/II-O S (':\IL STTL Max. 15 pF Max, Max. frequency and Max. operating voltage range
. . ViH 2.0V Min. 0.7 Voo Min. — .

Output enable / disable input voltage VL 0.8V Max. 0.2 Vo0 Max. ST, OE terminal
G CMOS level tR - 3 ns Max. 4 ns Max. CMOS load: 20 % — 80 % Vop

TTL level 4 ns Max. - TTL load: 0.4V — 2.4V
Output fal time. 1 CMOS level . - 3 ns Max. 4 ns Max. CMOS load: 80 % — 20 % Vbp

TTL level 4 ns Max. - TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C,Vob =5.0V/ 3.3V, First year

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.
%2 PLL-PLL connection & Jitter specification, please refer to page 52.
%3 PT /ST and PH / SH for “M” stability will be available up to 27 MHz.

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

2.2
#4 #3 #3 #4

E125.0C o .
o " N
o S =) NO, Pin terminal
Tl 3 —=
OPH181A||< B 1 (OB orST
2 GND iy
#2 [ #2 " S| out
#1
3.240.2 ‘ I—ﬁ| 4| Voo *
‘uz' Note.
b= OE Pin (PT, PH, PC) a1 ~
8 OE pin - "H" or "open" : Specified frequency output.
- OE pin - "L" : Output is high impedance. 14

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

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JF series

Product number (please refer to page 2)

03308JFXxXxXxxxx00
o Wide frequency output by PLL technology.

* Quick delivery of samples and short lead mass production time.

* Excellent environmental capability.

¢ Output enable function (OE) and stand-by function (ST) can be used for low

current consumption applications.

¢ Pin compatible with ceramic package crystal oscillator (7 x 5)

¢ Available for lead (Pb)-free soldering.

0@0

* Available for lead (Pb)-free terminal. Actual size
SG-Writer available to purchase.
Please contact EPSON or local sales representative.
B Specifications (characteristics)
Specifications ~ #2
ltem mbol Remark:
Symbo PT/ST PH/SH \ PC/SC emares
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vbp-GND -0.5Vto +7.0V
voltage Operating voltage Vop 50V 0.5V \ 3.3+0.3V 2.7V10 3.6 V:fo < 66.7 MHz (PC/ SC)
Temperature Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°C to +70 °C (-40 °C to +85 °C) \ -40°Cto +85°C Refer to page 50. “Frequency range”
. B:+50x 10° C:+ 100 x 10® B,C:-20°Cto +70°C
Frequency stability Af/fo M: 2100 x 10° M40 C 10 85 C
Current consumption lop 45 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current Ist 50 pA Max. ST = GND (ST, SH, SC)
- 40 % to 60 % CMOS load: 1/2 Vop level
Duty 1 /'t 40 % 10 60 % 1 TTL load: 1.4V level
High output voltage VoH Voo -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)
Outputload 1 | TTL N 5 TTL Max. - _
condition (fan out) | CMOS o 15 pF Max. Max. frequency and Max. operating voltage range
. . ViH 2.0V Min. 0.7 Voo Min. . )
Output enable / disable input voltage Vi 0.8V Max. 0.2 Vo0 Max. ST, OE terminal
Outout rise time %1 CMOS level " - 4 ns Max. CMOS load: 20 % — 80 % Vop
p TTL level 4 ns Max. - TTL load: 0.4V — 2.4V
Outout fall fime 4 CMOS level . - 4 ns Max. CMOS load: 80 % — 20 % Vop
: TTL level 4 s Max. 1 TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10°/ year Max. Ta=+25°C,Vop = 5.0V / 3.3V, First year
; ' Three drops on a hard board from 750 mm or excitation test
Shock resistance SR. 20 x 10° Max. with 29400 m/s? x 0.3 ms X 1/2sing wave in 3 directions

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.

%2 PLL - PLL connection & Jitter specification, please refer to page 52.
Checking possible by the Frequency Checking Program.

B External dimensions

http://www.epsondevice.com/domcfg.nsf

(Unit: mm)

B Recommended soldering pattern

(Unit: mm)

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

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

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

L 7.140.2
#4 #3 Note.
| ] OE Pin (PT, PH, PC, )
OE pin - "H" or "open" : Specif
E 125.00C || |«
ol o
| F
2PH09245AO b ST pin (ST, SH, SC)
Q ST pin - "H" or "open" : Specified frequency output.
T J
#1 #2
[ — E
] R (e —
04 0 Min, b k
5.08 (0.75) (0.75)

ied frequency output.

4.2

NO . Pin terminal

2.0

OE or ST

1

2 GND
3 ouT
4 Vbp

5.08




Crystal oscillator
PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002CA series| -

Product number (please refer to page 2)
03309CAXXXXXX00

o Wide frequency output by PLL technology.

* Quick delivery of samples and short lead mass production time.

* Excellent environmental capability. -

¢ Output enable function (OE) and stand-by function (ST) can be used for low
current consumption applications.

¢ Available for lead (Pb)-free soldering.

e Complete lead (Pb)-free product.

Actual size
SG-Writer available to purchase.
Please contact EPSON or local sales representative.
B Specifications (characteristics)
Specifications ~ #2
ltem mbol Remark:
Symbo PT/ST PH/SH \ PC/SC emares
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage Vop 50V +0.5V \ 3.3+0.3V 2.7V10 3.6 V:fo < 66.7 MHz (PC/ SC)
Temperature Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°C to +70 °C (-40 °C to +85 °C) \ -40°Cto +85°C Refer to page 50. “Frequency range”
. B:+50x 10° C:+ 100 x 10® B,C:-20°Cto +70°C
Frequency stability Af/fo M: 2100 x 10° M40 C 10 85 C
Current consumption lop 45 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current IsT 50 pA Max. ST = GND (ST, SH, SC)
- 40 % to0 60 % CMOS load: 1/2 Voo level
Duty 1 /'t 40 % 10 60 % 1 TTL load: 1.4V level
High output voltage VoH Voo -0.4 V Min. loH =-16 mA (PT/ ST, PH / SH),-8 mA (PC / SC)
Low output voltage Vo 0.4V Max. loL=16 mA (PT/ ST, PH/ SH), 8 mA (PC / SC)
Outputload =1 |TTL N 5 TTL Max. - ]
o Max. f Max. I
condition (fan out) | CMOS o 15 pF Max, 25 DF Max, 15 pF Max. ax. frequency and Max. operating voltage range
ViH 2.0V Min. 0.7 Voo Min. .
Output enable / disable input volt: ST, OE terminal
utput enable / disable input voltage Vi 08V Max 0.2Von Max. , OE terminal
Outout rise time %1 CMOS level " - 4 ns Max. CMOS load: 20 % — 80 % Vop
p TTL level 4 ns Max. - TTL load: 0.4V — 2.4V
Outout fall fime +4 CMOS level . - 4 ns Max. CMOS load: 80 % — 20 % Vop
: TTL level 4 ns Max. - TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C,Vop = 5.0V / 3.3V, First year
; ' Three drops on a hard board from 750 mm or excitation test
Shock resistance SR. 20 x 10° Max. with 29400 m/s? x 0.3 ms X 1/2sing wave in 3 directions

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.
%2 PLL - PLL connection & Jitter specification, please refer to page 52. - .
Checking possible by the Frequency Checking Program. http:/www.epsondevice.com/domcfg.nsf

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

e

1.4
- 3 .
E 125.000 || . E[ NO) gg teméi__rll_al
OPHC935C || = - onD I
- #2 508 # Voo
?"?" Note.

OE Pin (PT, PH, PC)
OE pin - "H" or "open" : Specified frequency output.
OE pin - "L" : Output is high impedance.

#4 #3 #

AN =

4.2

5.08 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.
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JC series

Product number (please refer to page 2)
03307JCXXXXxxx00

o Wide frequency output by PLL technology.

* Quick delivery of samples and short lead mass production time.

* Excellent environmental capability. -

¢ Output enable function (OE) and stand-by function (ST) can be used for low
current consumption applications.

¢ Package and pin compatible with SG-636.

¢ Available for lead (Pb)-free soldering.

* Available for lead (Pb)-free terminal. Actual size
SG-Writer available to purchase.
Please contact EPSON or local sales representative.
B Specifications (characteristics)
Specifications 2
Item mbol Remark:
Symbo PT/ST PH/SH \ PC/SC emares
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage \/ob 50V +0.5V \ 3.3+0.3V 2.7V10 3.6 V:fo < 66.7 MHz (PC/ SC)
Temperature Storage temperature | TsTG -55°C to +100 °C Stored as bare product after unpacking
range Operating temperature | ToPR -20°Cto+70°C Refer to page 50. “Frequency range”
Frequency stability Af/fo B: +50 x 10° C: =100 x 10 B,C:-20°Cto +70°C
Current consumption lop 45 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current IsT 50 pA Max. ST = GND (ST, SH, SC)
- 40 % t0 60 % CMOS load: 1/2 Vop level
D 1
W vt 40%1060 % 1 TTL load: 1.4V level
High output voltage VoH Vb -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 =1 | TTL N 5 TTL Max. = ]
condition (fan out) | CMOS o 15 pF Max. Max. frequency and Max. operating voltage range
. . ViH 2.0V Min. 0.7 Voo Min. e .
Output enable / disable input voltage VL 0.8V Max. 0.2 Vo0 Max. ST, OE terminal
Outout rise time 1 CMOS level tR - 4 ns Max. CMOS load: 20 % — 80 % Vop
s TTL level 4 ns Max. - TTL load: 0.4V — 2.4V
Outout fall time. #1 CMOS level & - 4 ns Max. CMOS load: 80 % — 20 % Vob
p TTL level 4 ns Max. - TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C,Voo =5.0V/ 3.3V, First year
: ' Three drops on a hard board from 750 mm or excitation test
Shock resistance S.R. 20 x 10° Max. with 29400 m/s? x 0.3 ms x 1/2sine wave in 3 directions

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.
%2 PLL - PLL connection & Jitter specification, please refer to page 52.

Checking possible by the Frequency Checking Program. http://www.epsondevice.com/domcfg.nst

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

a7

E 125.0000 C

ST pin (ST, SH, SC)
ST pin - "H" or "open" :

Specified frequency output.

Output is low level (weak pull - down), oscillation stops.

Pin terminal

OE or ST

GND

ouT

R AL

O‘ il upw .
2PH 9357B || * STon-L
It = 5.8 Max.
#1 #2
L \ ~ % [ \
— l = K 1
05} T gé?
5.08 ‘ © (1.0) 3.6 (1.0)

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

Vbp

Note.
10.5 Max. OE Pin (PT, PH, PC) 13
OE pin - "H" or "open" : Specified frequency output.
*f—‘.‘ #,—.3 OE pin - "L" : Output is high impedance.




Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JA series

Product number (please refer to page 2)
03306JAXXXXXX00

o Wide frequency output by PLL technology.

* Quick delivery of samples and short lead mass production time.

* Excellent environmental capability. -

¢ Output enable function (OE) and stand-by function (ST) can be used for low
current consumption applications.

¢ Package and pin compatible with SG-615.

¢ Available for lead (Pb)-free soldering.

¢ Available for lead (Pb)-free terminal.

Actual size

SG-Writer available to purchase.
Please contact EPSON or local sales representative.

B Specifications (characteristics)

Specifications 2
Item Symbol PT/ST PH/SH ‘ PC/SC Remarks
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vpp-GND -0.5Vto+7.0V
voltage Operating voltage Vo 50V +0.5V \ 3.3+0.3V 2.7V10 3.6 V:fo < 66.7 MHz (PC/ SC)
Temperature Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°C to +70 °C (-40 °C to +85 °C) \ -40°Cto +85°C Refer to page 50. “Frequency range”
. B:+50x 10° C:+ 100 x 10® B,C:-20°Cto +70°C
Frequency stability Af/fo M: 2100 x 10° M40 C 10 85 C
Current consumption lop 45 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current IsT 50 pA Max. ST = GND (ST, SH, SC)
- 40 % to0 60 % CMOS load: 1/2 Voo level
Duty 1 /'t 40 % 10 60 % 1 TTL load: 1.4V level
High output voltage VoH Voo -0.4 V Min. loH =-16 mA (PT/ ST, PH / SH),-8 mA (PC / SC)
Low output voltage Vo 0.4V Max. loL= 16 mA (PT /ST, PH/ SH), 8 mA (PC / SC)
Outputload =1 |TTL N 5 TTL Max. 5 )
con?iition (fan out) | CMOS o 15 F Max, 25 DF Max, 15 pF Max. Max. frequency and Max. operating voltage range
. . ViH 2.0V Min. 0.7 Voo Min. i )
Output enable / disable input voltage Vi 0.8V Max. 0.2 Vo0 Max. ST, OE terminal
G CMOS level " - 4 ns Max. CMOS load: 20 % — 80 % Vop
TTL level 4 ns Max. - TTL load: 0.4V — 2.4V
Output fal time. 1 CMOS level . - 4 ns Max. CMOS load: 80 % — 20 % Vop
TTL level 4 ns Max. - TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C,Vop = 5.0V / 3.3V, First year

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.

%2 PLL - PLL connection & Jitter specification, please refer to page 52.

Checking possible by the Frequency Checking Program. http:/www.epsondevice.com/domcfg.nsf

B External dimensions (Unit: mm)

B Recommended soldering pattern  (Unit: mm)

Note.

L 1 el OE Pin (PT, PH, PC)
% 1| OEorsST OE pin - "H" or "open" : Specified frequency output.
= 2 GND OE pin-"L" : Outputis high impedance.
pad 3 ouT
@ ST pin (ST, SH, SC)
4 Voo ST pin - "H" or *open : Specified frequency output.

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

3.0

8.8

5.08
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002DB / DC series

Product number (please refer to page 2)

03203DBxxxxxx00 03204DCxxxxxx00

¢ Wide frequency output by PLL technology.

* Quick delivery of samples and short lead mass production time.

* Excellent environmental capability. .

¢ Output enable function (OE) and stand-by function (ST) can be used for low
current consumption applications. SG-8002DB $G-8002DC

¢ Pin compatible with full size and half size. m m

¢ Available for lead (Pb)-free soldering. '
 Available for lead (Pb)-free terminal. Actual size

SG-Writer available to purchase.
Please contact EPSON or local sales representative.

B Specifications (characteristics)

Specifications 2
Item Symbol PT/ST PH/SH ‘ PC/SC Remarks
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vpp-GND -0.5Vto +7.0V
voltage Operating voltage Vob 50V+0.5V \ 3.3+0.3V 2.7V10 3.6 V:fo < 66.7 MHz (PC/ SC)
Temperature Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°C to +70 °C (-40 °C to +85 °C) \ -40°Cto +85°C Refer to page 50. “Frequency range”
. B:+50x 10° C:+ 100x 10°® B,C:-20°Cto +70°C
Frequency stability Af/fo M: 2100 x 10° M40 C 10 85 C
Current consumption lop 45 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current IsT 50 pA Max. ST = GND (ST, SH, SC)
- 40 % to 60 % CMOS load: 1/2 Vop level
Duty 1 /'t 40 % 10 60 % 1 TTL load: 1.4V level
High output voltage VoH Voo -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)
Outputload =1 [TTL N 5 TTL Max. - ]
conZition (fan out) | CMOS o 15 pF Max, 25 DF Max, 15 pF Max. Max. frequency and Max. operating voltage range
’ . ViH 2.0V Min. 0.7 Voo Min. . )
Output enable / disable input voltage Vi 0.8V Max. 0.2 Vo0 Max. ST, OE terminal
G CMOS level " - 4 ns Max. CMOS load: 20 % — 80 % Vop
TTL level 4 ns Max. - TTL load: 0.4V — 2.4V
Output fal time. 1 CMOS level & - 4 ns Max. CMOS load: 80 % — 20 % Vop
TTL level 4 ns Max. - TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C, Voo =5.0V/ 3.3V, First year

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.
%2 PLL - PLL connection & Jitter specification, please refer to page 52.

Checking possible by the Frequency Checking Program. http:/www.epsondevice.com/domcfg.nsf
B External dimensions (Unit: mm)
@ SG-8002DB series - - @ SG-8002DC series
19.8 Max. No. | Pin terminal No. | Pin terminal
1| OEorST 187 Max. 1| OEorST
= = 7| GND = = 4] G
8§ our 5] our
Qg ) 16.0000 C 2PH 14 Vo EPSON 8 Voo
5 S 100.0000 C
© o EPSON 9357B © 2PH 9357B
7
#1 #7 762 AIFI ;T' 7.62
glg| [ | L g / \
o o 90° to 105° 0.25
= 1051 90° to 105 025
= \ 15.24 e £
o ' ' =
o o
Note. ~
OE Pin (PT, PH, PC) ST pin (ST, SH, SC)
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.




Crystal oscillator

B Frequency range of SG-8002 or HG-8002 series

. Frequency stability
page Model Operating voltage Operatng emprature 1 MHz 27 MHz 40 MHz 55 MHz 80 MHz 125 MHz
B
PH 1
gH| 50V=05V C
43 | SG-8002LA M [
$G-8002LB B
PC . C [
gg| 33V=03V L *2.7V10 3.6V : 1.0 MHz to 66.7 MHz
M
PT B
ST C |
e SG-8002CA | py 45Vt05.5V
43 | SG-8002JA | gy M L ————————————
49 | SG-8002DB 5
SG-8002DC |pc| 3Vt 3.6V C [
SC| (2.7Vt03.6V) M *2.7V 10 3.6V : 1.0 MHz to 66.7 MHz
PT
ST B
. . |
py| 45Vto55V o
47 | SG-8002JC | g4
PC| 3Vto3.6V B |
SC| (27Vt03.6V) c *2.7V 10 3.6V : 1.0 MHz t0 66.7 MHz
PT B
ST| 45Vi055V c T,
PH| ™ :
45| $6-8002JF | SH M o
PC| 3Vto3.6V g 1
SC| (2.7Vt03.6V) H *2.7V10 3.6V : 1.0 MHz to 66.7 MHz
PT
B
S| 45Vi055V c =
PH| ™ :
44 | SG-8002CE | SH M |
PC| 3Vto3.6V g [
SC| (2.7Vt03.6V) M *2.7V10 3.6V : 1.0 MHz to 66.7 MHz
PT
A
ST 5y+025v BV T EEEE—————=.
PH =5
64 | HG-8002JA | SH X [
PC LY [
gc| 3V=0165V Ex %2710 3.6V : 1.0 MHz to 66.7 MHz

Frequency stability Operating temprature

:B: =50 x 10° (-20 C 10 +70 °C), C: = 100 X 10°¢ (-20 °C 0 +70 °C), M: = 100 x 10 (-40 °C to +85 °C), L: +50 x 10 (-40 °C to +85 C)
AV: 20 x 10 (-20 °C to +70 °C), BV: + 25 x 10% (-20 °C to +70 °C), CX: = 30 x 10 (-40 °C to +85 C)

50



Crystal oscillator

51

B Specifications of SG-8002 or HG-8002 series

ltem | Current Operating . ) Ouft
page Model consumption voltage Output load Output rise / fall time Duty )
PH 4.0 ns Max. OE
1 35mAMax. | 45Vt055V | 15 pF (20 %1080 % VoD /80 %1020 % | 40% 1060 % (50 % Voo, CL = 15 pF,Fo<80MHz/-40°C 0 +85°C) —
(SS(E)—S(LOZI_J-; SH Voo, CL = Max.) ST
-pin
03
SG-8002LB | pg 20Vi036V 4.0 ns Max. 45%1055 % (50 % Voo, CL = 15 pF, Voo = 3.0V 0 3.6V, Fo < 40 MHz) OE
(80J 4-pin) L1 28 mA Max. ooV any | 159F (20 %1080 % VoD /80 % 1020 % | 40 %1060 % (50 % Voo, CL= 15 pF Vo0 = 30V 1036V, Fo< 125 \Hp)  ——
sc TV03! Voo, CL = Max,) Y (50%Von,CL=15pF Voo =27V 1036V, Fo< 667 MHz) | ST
o7 57T 15 0F (o< 125 MHZ/-20°C 0 +70°0) | 20n8 Mk 45%1055% (141 0L =5TTL + 15pF.Fo < 667 MHz/ 20 Co+700) | o
; ! B (1:4V, CL = 5TTL + 15 pF. Fo < 40 MHz / 40 C 0 +85°C)
25 pF (Fo < 66.7 MHz /-20°C to +70 C) (0.8V102.0V/20V100.8Y,CL=Max) | ;0 - o = C y
] ) 40%1060% (1.4V, CL=5TTL + 15 pF. Fo.< 125 MHz/ 20 C10470°C) | ——
- STIL + 15 pF (Fo.< 40 MHz/-40 T 0 +85°C) | 4.0 ns Max. 1 (14V.CL=25pF Fo<66.7 Miz/-20 Cto +70°C) o
15 pF (Fo < 55 MHz / -40°C 10 +85 C) (0.4V10 24V/2.4V10 0.4V, CL = Max) [ A P e A AR
SG-8002CA 1 45 mAMax. | 45Vt055V
(Ceramic SMD) e 30115 Max. 45 %1055 % (50 % Vo, CL = 25 pF, Fo < 66.7 MHz/-20 T10 470°C)
v PH 25 pF (Fo < 125 MHz / -20 C 0 +70 °C) (20 % to 80 % VoD / 80 % to 20 % y - ; 5 OE
SG-8002JA 1 ] (50 % Vo, CL = 25 pF. Fo < 40 MHz /40 C to +85 °C)
46 e 50 pF (Fo < 66.7 MHz/-20°C to +70°C) Voo, CL = 25 pF) , ; = : J
(SOJ 4-pin) g g 40 %1060 % (50 % Voo, CL = 25 pF, Fo < 125 MHz / -20 °C to +70 °C)
45 | sc-800208 151F (fo.< 50 M2/ 40 C1o 435 1) s . o0/ 80 % 10 20 % 1 (50%UVoo, CL= 50 pF. Fo< 66.7 MHz /20 C to +70°C)
(DIP 14-pin) | SH PFFo<40Miz/ 4010 +85°0) (20% 1080 % Yoo /80 % 0 20 % 1 (50%Von, CL= 15pF, Fo<55MHz/40'Clo+85) | ST
SG-8002DC Vo, CL = Max.)
(DIP 8-pin) 3.0 ns Max.
0 0y 0 0
RE 20Vio36y | 159F(F0< 667 MHz/27V1036Y) @ /(‘;E°<81°5/";’)°° /80%1020% | 4oo0 40550, (50 % Voo, OL =30 pFVop = 3.0V 10 36V, Fo<40MHy) | OO
—1 28 mA Max. (2‘7Vt03'6V) 15 pF (Fo < 125MHz/3.0Vt0 3.6 V) 40yns M_ax P 40 %1060 % (50 % Vop, CL=15pF,Vo0=3.0Vt03.6V,Fo<125MHz) | ——
. A . o 0 —_ -
sc 30pF(Fo<40MHz/3.0Vt03.6V) (20 % t0 80 % VoD / 80 % to 20 % 1 (50 % Voo, CL = 15 pF, Vop = 2.7 V 10 3.6V, Fo < 66.7 MHz) ST
Vo, CL = Max.)
B - | 2005 Max. 45%1055 % (1.4V,CL= 5TTL + 15 pF, Fo < 66.7 MHz /20 C to +70 C)
il STTL -+ 15 pF (Fo.< 90 MKz /-20 Clo+70°C) | (061901 2.0V10 08V, CL = Max) | 40%1060% {14V, CL=5TTL+ 15 pF Fo<90 MHz/-20 Ct0+70°0) | O
150F (Fos 125 MHz/ -20C 10 +70 ) 405 M 1.4V, CL = 25 pF Fo< 66.7 MHz/ 20 C to +70°C
ST 25 pF (Fo < 66.7 MHz /-20°C t0 +70°C) 0 ns Max. T (14VCL=25pFFo= 6.7 Miz/-20 Cto+70 0) ST
(0.4V1024V/2.4V10 0.4V, CL = Max) T (14V,CL=15pF Fo= 125 MHz/-20 C10+70°C)
45 mAMax. | 45Vt05.5V 3.0 ns Max. . .
o o o () (] o o o o A = f < 00. - +
PH 15 0F (o< 125 Mz 20'C 0 470°C (20 %1080 % \Von /80 % 10 20 % | 45% 1055 % (50 % Voo, CL = 25 pF Fo < 66.7 MHz/-20Clo +70°C) | OF
B oE Fo < oo Mt 27 a0 Voo, CL = 25 pF) 40%1060% (50 % Voo, CL = 15 pF, Fo = 125 MHz /20 C 10 +70°C)
47 SG-8002JC 50 pF o = 66.7 MHz / -20C 1o 470 o) 4.0 ns Max. 1 (50 % Voo, CL = 25 pF, Fo < 90 MHz / -20 °C to +70 °C)
(S0J 4-pin) | SH p : (20 % 10 80 % VoD / 80 % 10 20 % 1 (50 % Voo, CL = 50 pF. Fo < 50 MHz/ 20 C o +70C) ST
Vop, CL = Max.)
3.0 ns Max.
Pe 30Viasy | 18PF (Fo<867MHz/27Vt036Y) {/20% °/EE°SS?5°/;¥)DD /80%1020% | 451055 % (50 % Vo, CL = 30 pF Voo = 3.0V 10 3.6V, Fo < 40 MHz) OF
1 28mAMax. | SOV | 150F (o< 125 Mz /30V1036V) b= 40%1060 % (50 % Vo0, CL = 15 pF Vo0 = 30V10 36V, Fo< 125 MHp)  ——
V103, . : ! = =
s 30 pF (Fo < 40 MHz/ 3.0V 10 36) 150 % 15,80 % V00 / 80 % 10 20 % P (60% Voo, CL= 150 Vo0 =27 V1036V Fo< 67 MHE) | o
Vop, CL = Max.)
o . 45%1055 % (1.4V,CL= 5TTL + 15 pF. Fo.< 66.7 MHz /20 C t0 +70C)
PT 15pF (Fo< 125 MHz/ 20 C 0 +70 C) 20 ns Max. ~ 40%1060% (1.4V,CL=5TTL + 15 pF Fo< 90 MHz/-20Cto+70°C) | OF
25 pF (Fo < 66.7 MHz / -20°C to +70°C) (0.8V102.0V/2.0V10 0.8, CL = Max) = L )
¢ . 1 (1.4V,CL=25pF, Fo<66.7 MHz/-20 Cto +70 C)
STTL + 15 pF (Fo < 90 MHz/ 20C 10 +70°C) | 4.0 ns Max. L e
ST 15 pF (Fo < 40 MHz / -40°C to +85 °C) (0.4V102.4V/2.4V10 0.4, CL = Mex) e Bﬁ b T ST
[ | 45 mA Max. 45Vto5.5V 3.0 ns Max. . B
PH 15 pF (Fo < 125 MHz /20 ‘C o +70°C) (20 % 10 80 % Voo / 80 % to 20 % | 42 26055 % (50 % Voo, OL = 25 pF, Fo = 66.7 MHz / -20 G0 +70 ) OF
( ¢ 40%1060% (50 % Vo0, CL = 25 pF, Fo < 90 MHz/ 20 C10 +70°C)
Y 25 pF (Fo < 90 MHz / -20°C to +70 'C) Vo, CL < 25 pF) 0 B . 9
SG-8002JF ! 1 t (50%Von, CL=50pF Fo<50 MHz/-20 Co470°C) | ——
1 sosapin e (50 51809 Voo /80 % 10 20 % 1 (50%Von,CL=15pF Fo< 125 MHz/-20 Cto+70 )
SH PF{Fo.< 40 MHz 0+85°C) {,DD oo B0k ; b0 /80 % t0 20 % t (50%Von, CL= 15 pF. Fo< 40 MHz/ -40 C 10 +85C) ST
- 3.0 ns Max. .
0 0 0y 0
20Vio3gy | 199F(Fo< 667 MHZ/27 V10 36) @ ’5&058105/“;’)[’” /80%1020% | 450419559 (50 % Voo, CL = 30 pF, Voo = 3.0V to 3.6V, Fo < 40 MHz)
] 28mAMax. | S2VI03% | 15 pF (o< 125 Mz 30V 1036) ALl 40%1060% (50% Voo, CL= 15 pF. Vo = 30V 10 36V, Fo< 125 MHp) | ——
V03, ; . ; = =
s 30 pF (Fo < 40 MHz/ 3.0V 10 36) T P (60% Voo, CL= 1505 Voo =27 V1036V Fo< 67 MHE) | o
Voo, CL = Max,)
or 2.0 ns Max. o
STTL + 15gF (o 125 Mz /20 G o 70°) ﬁa‘i‘)’ 1020V/20V1008YCL = 459,19559% (141, CL = 5TTL+ 15 F, Fo< 6.7 MHz/-20 Cto+70°C)
_— 0 0 : (1.4V,CL = 5TTL + 15 pF Fo= 27 MHz/ 40 Cto +85°C)  ——
STIL +15 pF {Fo < 27 MHz/-40C 10 +85°C) | 4.0 ns Max. 40%1060 % (1.4V, CL= 5TTL + 15 pF Fo.< 125 MHz/-20 Clo-+70 C)
ST (0.4V102.4V/2.4V10 0.4V, CL = AuCL= ’ ST
40mAMax. | 45V1055V Max)
4 (Cff;ﬁ]?g%ﬁm PH 16 pF (Fo < 125 MHz /20 C 10 +70°C) 3.0 ns Max. 45%1055 % (50 % Von, CL = 25 pF, Fo < 66.7 MHz/ 20 Clo+70°C) | OF
— 25 pF (Fo < 100 MHz / -20C 0 470 °C) (20 % 10 80 % Viop / 80 % t0 20 % (50 % Voo, CL = 25 pF Fo < 27 MHz/-40 Clo +85°C)  —|
SH 25 pF (Fo < 27 MHz / -40°C to +85 'C) Vo, CL = Max.) 40 %1060 % (50 % Voo, CL = 15 pF, Fo < 125 MHz / -20 °C to +70 C) ST
PC 3.0 ns Max. 45% 1055 % (50 % Voo, CL = 15 pF, Voo = 3.0V t0 3.6V, Fo < 40 MHz) OE
L1 28 mA Max. é%{g " \‘;) I }Eg =0 ,Cl"lfzz/s?g\)’tg"féﬁv‘? (20 %1080 % Vion /80 %10 20 % | 40 %1060 % (50 % Voo, CL= 15 pF Vo0 = 30V 10 36V, Fo < 125 MHp)  ——
SC . : p - ’ : Voo, CL = Max.) 1 (50 % Voo, CL = 15 pF, Voo = 2.7V 10 3.6 V, Fo < 66.7 MHz) ST
2.0 ns Max. 45%1055% (1.4V, CL =15 pF, Fo < 66.7 MHz /20 °C to +70 °C)
PT (0.8V102.0V/2.0V 10 0.8V, CL = 1 (14V.CL=15pF Fo<55MHz/-40 C 1o +85°C) OF
15 pF Max.) 1 (14V,CL=2TTL+ 15D Fo<667 MHz/-20 Tlo+70°C)
2TTL + 15 pF 4.0 ns Max, (1:4V, CL = 2TTL + 15 pF, Fo < 55 MHz / 40 C 0 +85°C)
ST (0.4V102.4V/2.4V100.4V,CL = | 40%1060% (14V,CL = 15 pF, Fo.= 125 Mz / 20 C o 470 C) ST
45mAMax. | 5V=025V Max.) ? (1.4V, CL = 2TTL + 15 pF, Fo s 125 MHz / -20 C to +70 C)
64 | HC-80020
(S0J 4-pin) | PH 3.0 ns Max. 45%1055 % (50 % Vo0, CL = 15 pF, Fo < 66.7 MHz/-20 Clo+70°C) | OF
— 15 pF (20 % 10 80 % VoD / 80 % 10 20 % 1 (60%Von,CL=15pF Fo<S5MHz/-40Clo+85C)
SH Voo, CL = Max,) 40%1060% (50 % Voo, CL = 15 pF, Fo < 125 MHz /20 C 10 470 C) ST
PC 3.0 ns Max. OE
45 % 10 55 % (50 % Voo, CL = 15 pF, Fo < 40 MHz)
oo | Z8mAMax. | 3V=0165V |15 pF %I)) o/E E0=8|3| ;/; \)/nu 180%1020% | o 0 o oL — 15 Fo < 125 M) -




PLL oscillator (SG-8002 series and HG-8002 series)

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

B Remarks on noise management for power supply line
We recommend not to insert the filter and or another devices in the power supply line as the counter measure of EMI noise re-
duction. 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 behaviour in the circuit and verify that won’t affect oscilla-
tion. And start up time (0% VDD to 90% VDD) of power source should be more than 150 ps.

W Jitter Specifications

Model Operating Voltage Jitter Item Specifications Remarks
150 ps Max. 33 MHz < fo < 125 MHz, CL = 15 pF
Cycle to cycle
PT/PH 5V 05V 200 ps Max. 1.0 MHz =< fo < 33 MHz, CL = 15 pF
ST/SH - Peak to peak 200 ps Max. 33 MHz < fo < 125 MHz, CL = 15 pF
P 250 ps Max. 1.0 MHz =< fo < 33 MHz, CL = 15 pF
Cycle to cycle 200 ps Max. 1.0 MHz < fo < 125 MHz, CL = 15 pF
SC/PC 33V 0.3V yee ooy P i
Peak to peak 250 ps Max. 1.0 MHz < fo < 125 MHz, CL = 15 pF
B SG-8002 series Characteristics chart
Current consumption (Voo = 5.0 V) Disable Current (Vbb = 5.0 V) Stand-by current
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Crystal oscillator

FOR SG-8002 SERIES PROGRAMMING TOOL

SG-WRITER

Product number

091PR20WO0101000

» Easy frequency program for EPSON SG-8002 series oscillator
(Blank oscillator).

¢ Free power supply for USB accommodate.

* Flexible PC accommodate.
Windows 98SE, 2000, Me, XP (Except Windows 95, NT)

e Small body and easy carry.

B Main Body Specifications

Name (Product Number) SG-Writer for EPSON SG-8002 Series (Q91PR20W0101000)

Operating Temperature +10 °C to +40 °C Writing (25 °C =5 °C)

Electric Power Supply Via USB

Standard Interface USB Type B

External Dimensions (mm) 160 x 110 x 36 (textool top)

Wight 7009
SG-Writer

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

stvar, e B e

Option Parts SMD socket (JA, JC, CA, JF, CE, LA and LB type)

«1 SG-Writer software is available only from Epson website after user registration. | http:/www.epsondevice.com/qd_e/SG-8002CS

B Recommend PC Specifications (Need connect PC and SG-Wrier when you Writing.)

Accommodate 0S Windows XP, Windows Me, Windows 2000, Windows 98SE (Except Windows 95, NT)
Recommend CPU Pentium Processor 200MHz equivalent and higher
Recommend memory Capacity Recommend Over 64MB
Recommend HDD Capacity Need Over 40MB
Other CD-ROM drive, USB cable (Type A < Type B) o
Need SMD =2 socket when you write SG-8002 SMD products. (Sold individually)

%2 Conventional SMD socket can be used with new SG-Writer.
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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR WITH SPREAD SPECTRUM

SG-9001CA/JC |,

Product number (please refer to page 2)

Crystal oscillator

03331x0xxxxxx00 03331xXx1xxxxxx00 N
e Output frequency is selectable from 10 MHz to 166 MHz.
* Range of spreading precentage is selectable by program (Center or Down
spread, 6 Values )
» Reflowable and high density mouting type SMD package.
e Operable 3.3 V.
¢ Output enable (OE) function allows more low current consumption. $6-9001CA $6-9001JC
 Optimized Spread Spectrum profile. _ ._|: i “
* Available for lead (Pb)-free soldering. Actual size
¢ Lead (Pb)-free terminal product. (SG-9001JC)
e Complete lead (Pb)-free product. (SG-9001CA)
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 10.0000 MHz to 166.0000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vbb-GND -0.5Vto+7.0V
voltage Operating voltage VoD 3.3+03V
-55°C to +100 °C SG-9001JC Stored as bare product
I:r,:;zerature Storage temperature | Tsta 20 °C to +125 °C SG-9001CA after unpacking
Operating temperature |  TopRr -20°Cto +70°C
Current consumption lop 30 mA Max. No load condition, Max. frequency range.
Output disable current loe 20 mA Max. OE = GND, Max. frequency range
Duty tw/t 45 % t0 55 % 50 % Vob, CL = 15 pF
High output voltage VoH Vop -0.4 V Min. loH = -8 mA
Low output voltage VoL 0.4V Max. lor=8 mA
Qutput load condition (fan out) \ CMOS CL 15 pF Max.
) . ViH 0.7 Voo Min. Max. frequency and Max. operating voltage range
Output enable / disable input voltage VL 0.3 Vo Max. OF terminal
Output rise time CMOS level R 2.7 ns Max. CMOS load: 20 %—80 % Vo, CL = 15 pF
Output fall time CMOS level tF 2.7 ns Max. CMOS load: 80 %—20 % Voo, CL = 15 pF
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta = +25 °C First year
B Spread Spectrum Specifications
Center Soread Code C02P CO5P Co7P C10P C15P C20P
P Percentage +0.25% +0.5% +0.75% +1.0% +1.5% +2.0%
Down Soread Code DO5P D10P D15P D20P D30P D40P
p Percentage -0.5% -1.0% -1.5% -2.0% -3.0% -4.0%
Bl External dimensions (Unit: mm)
® SG-9001CA ® SG-9001JC Note, o
10.5 Max. OE pin - "H" or "open" : Specified frequency output.
7.0+0.2 w4 3 OE pin - "L" : Output disable output is weak pull-down (130kQ Typ.).
( ‘ - - Ssoﬁ pin Spread trum disabl,
i i ERISEH0INNC 2 g : ':vor "open” p:gg §p§§ :ﬂm elr?: :
E 166000 C N1O' Pin tgrénmal PAZP C162A o 0 § *LSSONgermiria?ghou‘ljd t?e ktept openbtl)r.GNDA
« = o——— .8 Max.
O A2P261A 2 | (S50N) #1 #2 2o NO.|Pin terminal
3| GND ] OF
4| out [ ! | & §J [ \ 2 GND
6| Voo 508 o= (1.0) 36 | |(1.0) 4| oo
5.08 \ 2 ‘
B Recommended soldering pattern (Unit: mm)
1.8 1.3
® SG-9001CA I I:I I:I I:I ® SG-9001JC |:| _
- 0.0
5.08 %
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Crystal oscillator

55

LOW-JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2011

Product number (please refer to
03808CA0XXXXxx00

CA

page 3)

¢ 1.8 V Operating voltage CMOS output.
* Generates high frequency clock with fundamental mode.

* Very low jitter and low phase noise.

» Ceramic package with 1.3 mm Typ. thickness.

» Excellent environmental capability.

¢ Low current consumption due to use of CMOS technology.
¢ Available for lead (Pb)-free soldering.

» Complete lead (Pb)-free product. Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 62.5000 MHz to 170.0000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vbp-GND -0.5Vto +4.0V
voltage Operating voltage | ~ Vob 1.8V Typ.
Temperature Storage temperature |~ TsTa -40 °Cto +100 °C Stored as bare product after unpacking
range Operating temperature |  Topr P:0°Cto+70°C,R:-5°Cto +85 °C
Frequency stability Afffo G: +50 x 10, H: £100 x 108 P:0°Cto+70°C,R:-5°Cto+85°C =1
Current consumption Ipp 15 mA Typ. CL =15 pF, OE = Vop
Output disable current loe 0.4 mA Max. OE = GND
Duty t/ t 45 % 10 55 % fo < 125 MHz, Vv = 1/2 Vop
40 % t0 60 % fo > 125 MHz, VtH = 1/2 Vlob
v VoH Vop -0.35 V Min. loH=-8 mA
VoL 0.35V Max. lo=8mA
Output load condition (fan out) CL 15 pF Max.
) . ViH 0.7 Voo Min.
Output enable disable input voltage m 0.3 Vo Max.
Output rise time R 2 ns Max. 20 % — 80 % Voo, CL < 15 pF
Output fall time tF 2 ns Max. 80 % — 20 % Voo, CL < 15 pF
Oscillation start up time tosc 10 ms Max. Timeat1.7VtobeOs
toy 0.2 ps Typ. Deterministic Jitter
R 3 ps Typ. Random Jitter
Jitter x4 tRMS 3 ps Typ. o (RMS of total distribution)
to-p 25 ps Typ. Peak to Peak
tacc 4 ps Typ. n =210 50000 cycles
Phase Jitter tpy 0.05x 10° Ul Typ. offset frequency: 12 kHz to 20 MHz
1 ps Max.
#1 As per below table.
Operating voltage 1.8V
Details of frequency stability #2 A N
HP : 100 x 10 (0 °C to +70 °C) CHPA CHPN
Frequency HR:+100 x 10¢ (-5 °Cto +85 oC) CHRA CHRN
stability GP: 50 x 10 (0 °C to +70 °C) - CGPN
GR : =50 x 10® (-5 °C to +85 °C) - CGRN =3

%2 A :This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and 10 years aging.

N : This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, and reflow drift.

«3 Please contact us for inquiries.

=4 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
1.8
98.304 C - .
OGPN 172A -

|o# 7.010.2 #2 |

[TH

‘ NO. | Pin terminal
1 OE"!
2 GND
3 OouT
4 Vop

+1. Standby function built-in

3.9

5.08




Crystal oscillator
LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2021CA

Product number (please refer to page 3)
03807CA0XXXXxx00

e 2.5V operating voltage, CMOS output.
 Generates high frequency clock with fundamental mode. " " hy
* Very low jitter and low phase noise.

» Ceramic package with 1.3 mm Typ. thickness.

» Excellent shock resistance and environmental capability.
¢ Provided with output enable function (OE). —
¢ Available for lead (Pb)-free soldering. E____
e Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 62.5000 MHz to 170.0000 MHz Please contact s for inquiries about the available frequency
Power source Max. supply voltage | Voo-GND -0.5Vto +4.0V
voltage Operating voltage \Vop 25V =+0125V
Temperature Storage temperature [ TsTa -40 °C to +100 °C Stored as bare product after unpacking
range (Operating temperature ToPr P:0°Cto+70°C,R:-5°Cto +85°C
Frequency stability Afffo G:+50x10% H:+100x 10 P:0°Cto+70°C,R:-5°Cto +85°C =1
Current consumption Iop 20 mA Typ. OE =Vop, CL =15 pF
Output disable current loE 0.6 mA Max. OE = GND
Duty tw/ t 45 % t0 55 % VIt = 50% Voo, CL < 15 pF
Output voltage VoH Vop-0.4 V Min. loH = -8 mA
VoL 0.4V Max. loL=8mA
Output load condition (fan out) CL 15 pF Max.
’ . ViH 0.7 Vop Min.
Output enable disable input voltage ViL 0.3 Voo Max.
Output rise time R 2.0 ns Max. 20 % — 80 % Voo, CL < 15 pF
Output fall time tF 2.0 ns Max. 80 % — 20 % Voo, CL < 15 pF
Oscillation start up time tosc 10 ms Max. Time at 2.375Vtobe 0's
toJ 0.2 ps Typ. Deterministic Jitter
R 3 ps Typ. Random Jitter
Jitter x4 tRMS 3 ps Typ. o (RMS of total distribution)
to-p 25 ps Typ. Peak to Peak
tace 4 ps Typ. Accumulated Jitter (o) n = 2 to 50000 cycles

0.05 x 103 Ul Typ.

Phase Jitter tpy offset frequency: 12 kHz to 20 MHz
1 ps Max.
=1 As per below table
Operating voltage 25V
Frequency range (MHz) 62.51t0170
Details of frequency stability %2 A N
HP : +100 x 10-° (0 °C to +70 °C) CHPA CHPN
Frequency |HR:+100x10° (-5 C to +85 C) CHRA CHRN
stability GP:+50 x 10 (0°C to +70 °C) - CGPN
GR: +50 x 10 (-5 °C to +85 ‘C) - CGRN  #3

%2 A :This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and 10 years aging.
N : This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, and reflow drift.

*3 Please contact us for inquiries.

=4 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

B External dimensions (Unit. mm) I Recommended soldering pattern  (Unit: mm)

#4 #3

E EG-2021
125.000C || ¢
OHPA 172A

—
! #1 7.010.2 w2 | 13401 5.08 ‘
NO.| Pin terminal

1.8

5.0+0.2

E

3.9

I \ 1 OE +1
LIE mil 2| GND 5.08
&" 3 ouT
«1 Standby function built-in [4 | Voo
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Crystal oscillator
LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

Product number (please refer to page 3) > .
03805CAXXXXxxx00

e 2.5V operating voltage, Differential LV-PECL output / LVDS output. W L

* Generates high frequency clock with fundamental mode 3 "

* Very low jitter and low phase noise. 5

» Ceramic package with 1.3 mm Typ. thickness.

» Excellent shock resistance and environmental capability.
¢ Provided with output enable function (OE).

 Available for lead (Pb)-free soldering. ' E 2
e Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Specifications
ltem Symbol LV-PECL VDS Remarks
Output frequency range fo 53.125 MHz to 500.0000 MHz 53.125 MHz to 700.0000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vcc-GND -0.5Vto +4.0V
voltage Operating voltage \Vce 2.5V +0.125V
Temperature Storage temperature [ TsTa -40 °Cto +100 °C Stored as bare product after unpacking
range Operating temperature ToPr P:0°Cto+70°C,R:-5°Cto+85°C
Frequency stability Af/fo G:+50x10°,H:+100x10° P:0°Cto+70°C,R:-5°Cto+85°C =1
Current consumption Icc 80 mA Max. \ 30 mA Max. OE =Vce
Output disable current loe 20 mA Max. OE = GND
P: 40 % to 60 % L: 40 % to 60 % > 350 MHz at outouts
Duty tw/ t P: 45 % to 55 % L:45 % t0 55 % 53.125 to 350 MHz crossingppoint
D: 48 % t0 52 % V: 48 % t0 52 % <175 MHz
VoH 1.55 V Typ. Vce - 1.025 to Vee - 0.88 - -
VoL | 0.8VTyp.Vec - 1.81 toVec - 1.62 - DC characteristics
Output voltage \Vop = 350 mV Typ. 247 mV to 454 mV Differential output, DC characteristics
AVob - 50 mV Output change, DC characteristics
Vos - 1.25VTyp.1.125V101.375V Offset
AVos = 150 mV Offset change
Output load condition (fan out) RL 50 Q 100 Q V-PECL: Terminated toVec -2.0V / LVDS: Connected between OUT - OUT
Output enable VIH 0.7 Vice Min. OE
disable input voltage ViL 0.3 Ve Max. OE
Output rise time tR 400 ps Max. LV-PECL: 20 % — 80 % of (Vo - Vor) / LVDS: 20 % — 80 % of (Vob X 2)
Output fall time tF 400 ps Max. LV-PECL: 80 % — 20 % of (Vo - Vou) / LVDS: 80 % — 20 % of (Vob x 2)
Oscillation start up time tosc 10 ms Max. Time at 2.375Vtobe 0's
oy 0.2 ps Typ. Deterministic Jitter
1R 3 ps Typ. Random Jitter
Jitter x4 tRMS 3 ps Typ. o (RMS of total distribution)
tp-p 25 ps Typ. Peak to Peak
tacc 4 ps Typ. Accumulated Jitter(s) n = 2 to 50000 cycles
Phase Jitter tpy R UITyp. offset frequency: 12 kHz to 20 MHz
1 ps Max.
#1 As per below table.
Frequency range (MHz) 53.125 MHz to 700 MHz 53.125 MHz to 175 MHz 53.125 MHz to 700 MHz 53.125 MHz to 175 MHz
Output mode P : PECL Duty +5 % P : PECL Duty +2 % L : LVDS Duty + 5% L : LVDS Duty + 2%
Details of frequency stability =2 A N A N A N A N
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 =3 PHRN =3 DHRA =3 DHRN 3 LHRA =3 LHRN =3 VHRA 3 VHRN =3
stability GP : +50 x 10 (0 °C to +70 °C) PGPA =3 PGPN 3 DGPA =3 DGPN =3 LGPA =3 LGPN =3 VGPA =3 VGPN =3
GR:+50 x 106 (-5 °C to +85 °C) - PGRN =3 - DGRN 3 - LGRN =3 - VGRN =3

=2 A :This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and 10 years aging.
N : This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift.
%3 53.125 MHz =< fo < 100 MHz : Unavailable =4 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

NO. |Pin terminal 16
OE

NC

E EG-2121
250.000P

1

2

3 GND

4 ouT -
5

6

5.0+0.2

ouT 2
Vce

254
|_ 5.08
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LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2102CA

Product number (please refer to page 3)
03806CAXXXXXXx00

* 3.3 V operating voltage, Differential LV-PECL output / LVDS output.
* Generates high frequency clock with fundamental mode

* Very low jitter and low phase noise.
» Ceramic package with 1.3 mm Typ. thickness.

» Excellent shock resistance and environmental capability.
¢ Provided with output enable function (OE).

¢ Available for lead (Pb)-free soldering.

Crystal oscillator

» Complete lead (Pb)-free product. Actual size
B Specifications (characteristics)
Specifications
ltem Symbol LV-PECL VDS Remarks
Output frequency range fo 100.0000 MHz to 700.0000 MHz 53.125 MHz to 700.0000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vcc-GND -0.5Vto +4.0V
voltage Operating voltage \Vce 3.3V=+0.3V
Temperature Storage temperature [ TsTa -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature ToPr P:0°Cto+70°C,R:-5°Cto+85°C
Frequency stability Afffo G:+50x10°,H:+100x10° P:0°Cto+70°C,R:-5°Cto+85°C =1
Current consumption lop 100 mA Max. 45 mA Max. OE =Vce
Output disable current loe 32 mA Max. 30 mA Max. OE = GND
- L: 40 % to 60 % LVDS : > 350 MHz
LV-PECL : 100 MHz to 700 MHz | at outputs
L tw/'t AR Y L:45 %1055 % LVDS : 53.125 MHz to 350 MHz crossingppoint
D: 48 % t0 52 % V: 48 % t0 52 % LV-PECL : < 350 MHz / LVDS : < 175 MHz
VoH 2.35V Typ. Vcc - 1.025 to Vee - 0.88 - DC characteristics
VoL 1.6 V Typ. Vce - 1.81 to Vee - 1.62 -
Output voltage Vo - 350 mV Typ. 247 mV to 454 mV Differential output, DC characteristics
AVop - 50 mV Output change, DC characteristics
\Vos - 1.25VTyp. 1.125V101.375V Offset
AVos - 150 mV Offset change
Output load condition (fan out) RL 50 Q 100 Q LV-PECL: Terminated toVec -2.0V/ LVDS: Connected between OUT - OUT
Output enable ViH 0.7 Ve Min. OE
disable input voltage ViL 0.3 Ve Max. OE
Output rise time R 400 ps Max. 600 ps Max. LV-PECL: 20 % — 80 % of (Vo - Vo) / LVDS: 20 % — 80 % of (Voo x 2)
Output fall time tF 400 ps Max. 600 ps Max. LV-PECL: 80 % — 20 % of (Vox - Vou) / LVDS: 80 % — 20 % of (Von x 2)
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
toJ 0.2 ps Typ. Deterministic Jitter
R 3 ps Typ. Random Jitter
Jitter x4 tRMS 3 ps Typ. o (RMS of total distribution)
tp-p 25 ps Typ. Peak to Peak
tacc 4 ps Typ. Accumulated Jitter(s) n = 2 to 50000 cycles
Phase Jitter oy R Ul Typ. offset frequency : 12 kHz to 20 MHz
1 ps Max.
+1 As per below table.
Frequency range (MHz) 100 MHz to 700 MHz 100 MHz to 350 MHz 53.125 MHz to 700 MHz 53.125 MHz to 175 MHz
Output mode P : PECL Duty +5 % D : PECL Duty +2 % L : LVDS Duty + 5% V: LVDS Duty + 2%
Details of frequency stability 2 A N A N A N A N
HP : +100 x 10+ (0 °C to +70 °C) PHPA PHPN DHPA DHPN LHPA LHPN VHPA VHPN
Frequency |HR:+100x 10 (-5 °C to +85 °C) PHRA PHRN DHRA DHRN LHRA =3 LHRN 3 VHRA =3 VHRN =3
stability GP: +50 x 10 (0 °C to +70 °C) PGPA PGPN DGPA DGPN LGPA =3 LGPN *3 VGPA =3 VGPN =3
GR:+50 x 108 (-5 °C to +85 °C) - PGRN - DGRN - LGRN =3 - VGRN =3
%2 A This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and 10 years aging.
N : This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift.
%3 53.125 MHz =< fo < 100 MHz : Unavailable =4 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
Bl External dimensions (Unit. mm) I Recommended soldering pattern  (Unit: mm)
o NO. |Pin terminal 16
1| OE I'—I
2| NC i
o 3| GND -
& 4| out
5| out 2
6 Vce

2.54
|_ 5.08 _|
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Crystal oscillator

LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2101CA

Product number (please refer to page 3) :
03803CAOXXXXX00 V ;
¢ 3.3 V operating voltage, Differential LV-PECL output. V

* Generates high frequency clock with fundamental mode i ]
* Very low jitter and low phase noise. "'-_.
» Ceramic package with 1.3 mm Typ. thickness. =

» Excellent shock resistance and environmental capability.
¢ Provided with output enable function (OE). —
¢ Available for lead (Pb)-free soldering. E
» Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 62.5000 MHz to 400.000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vcc-GND -0.5Vto+7.0V
voltage Operating voltage Vee C:3.3V+0.15V
Temperature Storage temperature |~ TsTa -40°Cto +100°C Stored as bare product after unpacking
range Operating temperature | ToPR 0°Cto+70°C
Frequency stability Af/fo +50 x 10, +100 x 10® 0°Cto+70°C =1
Current consumption lop 60 mA Max. OE =Vee
Output disable current loe 25 mA Max. OE = GND
Duty tw/ t P:45%to 55 % PCH.PCY.PCZ at qutput§
D:47.5%1t0525% =3 DCH.DCY.DCZ crossing point
i VoH 2.35V Typ. Vce -1.025 to Ve -0.88 DC characteristics
VoL 1.60 V Typ. Vce -1.81 to Vee -1.62 DC characteristics
Output load condition (fan out) RL 50 Q Terminated to Vcc -2.0V
Output enable ViH 0.7 Ve Min. OE
disable input voltage ViL 0.3 Vcec Max. OE
Output rise time R 600 ps Max. 20 % — 80 % of (Vo - VoL)
Output fall time tF 600 ps Max. 80 % — 20 % of (VoH - VoL)
Oscillation start up time tosc 10 ms Max. Timeat3.15Vtobe0s
toJ 0.2 ps Typ. Deterministic Jitter
R 3 ps Typ. Random Jitter
Jitter *2 tRMS 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
Phase Jitter try 0.05x 10° Ul Typ. offset frequency: 12 kHz to 20 MHz
1 ps Max.
=1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and 10 years aging (As per below table).
«2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6. «3 As per below table
Operating voltage C:3.3V
Output mode P : Duty + 5% D : Duty + 2.5%
Frequency range (MHz) 62.5t0 318.75 318.751 t0 400 62.5 t0 159.375 159.376 to 200
. H:+100x 10 (0 °C to +70 °C) PCH - DCH -
Rggﬂfng; Y :+100 x 10° (0 °C to +70 °C) except Aging PCY PCY DCY DCY
stability Z:x50x10°(0°Ct0+70 C) - ' PCZ _ nCz _
except Reflow drift, Supply voltage variation and Aging
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
#6 #5 #4 #4 #5 }'i"
N
E125.000H | "
OAPC924A |~ # w2 w G I )
‘ #1 7:502 #3 ‘ l } 1.3+0.1 254 |
\ — \ | s08 NO.|Pin terminal
I 1\ 1 OE
LI [ 0l 2| NC
5.08 ‘ 3| GND I 5.08
4| out |
5| OUT
6 Vce




Crystal oscillator

LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2002CA

Product number (please refer to page 3)
03802CA0XXXXxXx00

e 3.3 V operating voltage, LV-TTL output. v V

* Generates high frequency clock with fundamental mode.

* Very low jitter and low phase noise. -
» Ceramic package with 1.3 mm Typ. thickness.
» Excellent shock resistance and environmental capability.

¢ Provided with output enable function (OE). —
¢ Available for lead (Pb)-free soldering.
» Complete lead (Pb)-free product. Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 62.5000 MHz to 170.0000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vbp-GND -0.5Vto+7.0V
voltage Operating voltage VoD C:3.3V=03V
Temperature Storage temperature |~ TsTa -40°Cto +100°C Stored as bare product after unpacking
range Operating temperature | ToPR 0°Cto+70°C
Frequency stability Af/fo +50 x 106, +100 x 10® 0°Cto+70°C =1
Current consumption lop 60 mA Max. OE =Vop
Output disable current loe 25 mA Max. OE = GND
Duty g}?iﬁ;ve' /'t 45% 10 55 % 14V Level, CL < Max.
i VoH 2.4V Min. loH =-8 mA
VoL 0.4V Max. loL =8 mA
" 25 pF Max. fo =62.5 MHz
Output load condition (fan out) RL 15 pF Max. fo 625 MHz
Output enable VIH 0.7 Voo Min. OE
disable input voltage Vi 0.3 Vbp Max. OE
Output rise time R 1.5 ns Max. 0.8V — 2.0V, CL < Max.
Output fall time tF 1.5 ns Max. 2.0V — 0.8V, CL < Max.
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
toJ 0.2 ps Typ. Deterministic Jitter
R 3 ps Typ. Random Jitter
Jitter %2 tRMS 3 ps Typ. o (RMS of total distribution)
to-p 25 ps Typ. Peak to Peak
tace 4 ps Typ. Accumulated Jitter(s) n = 2 to 50000 cycles
Phase Jitter try 0.05x 10° Ul Typ. offset frequency: 12 kHz to 20 MHz
1 ps Max.
+1 This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and 10 years aging (As per below table).
%2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
Operating voltage C:33V
Frequency range (MHz) P:1251t0 170 D: 62.5 to 124.9999
H:+100 x 10 (0 °C to +70 °C) PCH DCH
Details of | Y: =100 x 10 (0 °C to +70 °C) except Aging PCY DCY
frqugncy Z:+50x10° (q °‘Cto +70 °C) - o . PCZ ez
stability except Reflow drift, Supply voltage variation, load variation and Aging
F: =50 x 10 (0 °C to +70 °C) except Aging PCF -
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)

5.0+0.2

El

)
(3]
[ # 7.0£0.2 w2 | .| Pin terminal
OE
I 1\ GND
L1E il out 5.08
5.08 ‘ Voo
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Crystal oscillator
LOW-JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2001CA

Product number (please refer to page 3)
03801CAOXXXXxX00

¢ 3.3 V operating voltage, CMOS output. V ; :
* Generates high frequency clock with fundamental mode. V

* Very low jitter and low phase noise.

» Ceramic package with 1.3 mm Typ. thickness.

» Excellent environmental capability.

¢ Low current consumption due to use of CMOS technology.
¢ Available for lead (Pb)-free soldering. =
¢ Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 106.2500 MHz to 170.0000 MHz Please contact s for inquiries about the available frequency
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage \op 3.3V=+0.3V
Temperature Storage temperature [ TsTa -40°Cto +100 °C Stored as bare product after unpacking
range (Operating temperature ToPr 0°Cto+70°C
Frequency stability Afffo +50x10%, 100 x 10°° 0°Cto+70°C =1
Current consumption Ipp 50 mA Max. OE =Vop
Output disable current loE 10 pA Max. OE = GND
Duty C-MOS level t/ t 45 % 10 55 % 50 % Voo, CL < Max.
TTL level " 40 % t0 60 % 1.4V Level, CL = Max.
Outout voltage VoH Vb -0.4 V Min. loH =-8 mA
p g VoL 0.4V Max. loL = 8 mA
L 25 pF Max. fo < 135.0000 MHz
Output load condition (fan out) Ru 15 pF Max. fo> 135.0000 MHz
Output enable ViH 0.7 Voo Min. OE
disable input voltage ViL 0.3 Vbo Max. OE
Outout rise time C-MOS level - 2 ns Max. CMOS load: 20 % — 80 % Vop, CL < Max. pF
p TTL level 1.5 ns Max. TTL load: 0.8V — 2.0V, CL < Max. pF
Outout fall time C-MOS level - 2 ns Max. CMOS load: 80 % — 20 % Voo, CL < Max. pF
p TTL level 1.5 ns Max. TTL load: 2.0V — 0.8V, CL < Max. pF
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
tnJ 0.2 ps Typ. Deterministic Jitter
1R 3 ps Typ. Random Jitter
Jitter #2 tRMS 3 ps Typ. o (RMS of total distribution)
tp-p 25 ps Typ. Peak to Peak
tacc 4 ps Typ. Accumulated Jitter(s) n = 2 to 50000 cycles
-3
Phase Jitter tpy 0.05x10° Ul Typ. offset frequency: 12 kHz to 20 MHz
1 ps Max.
=1 This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and 10 years aging (As per below table).
%2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
Operating voltage C:33V
Output mode P :Duty +£5 %
H:+100x 10 (0 °C to +70 °C) PCH
Frequency |Y:=100x 10 (0 °C to +70 °C) except Aging PCY
stability  7:+50 x 10 (0 °C to +70 ) PCZ
except Reflow drift, Supply voltage variation, load variation and Aging
B External dimensions (Unit mm) B Recommended soldering pattern  (Unit: mm)
#4 #3 o
‘ 18 ‘
E125.000H | -
O 1PC924A o
| 70:02 #_| | |1ss00 | 5.08 \ X
[ ) } | | | .| Pin terminal
5.08 ‘ g gﬂ? 5.08
4 Vbp
«1. Standby function built-in
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Crystal oscillator
HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-2150CA

Product number (please refer to page 3)
03514CA0Xxxxxx00

» Reflowable and high density mounting type SMD. V

* Using CMOS IC allows low current consumption. V
* Operating supply voltage:5.0 V (SVH / BXH), 3.3 V (SVC / BXC)

» Provided with output enable function (OE).

* Available for lead (Pb)-free soldering.
¢ Complete lead (Pb)-free product.

Actual size
B Specifications (characteristics)
Specifications
ltem Symbol Remarks
SVH / BXH | SVC/BXC
Output frequency range fo 1.0000 MHz to 80.0000 MHz 60 MHz < fo < 80 MHz : Please contact us for inquiries
Power source Max. supply voltage | Voo-GND -05Vto+7.0V
voltage Operating voltage \op H:50V 05V ‘ C:3.3V=0.3V
Temperature Storage temperature | TsT6 -40°Cto +125°C Stored as bare product after unpacking
range Operating temperature | ToPR V:-20°Cto +70°C,X:-40°Cto +85°C
- S:+15x10° = -20°Cto +70°C
Frequency stability Af/fo : .
B:+25x10°% =« -40°Cto +85°C
Current consumption lop 30 mA Max. 25 mA Max. No load condition, OE = Vop
Output disable current loe 25 mA Max. 20 mA Max. OE =GND
Duty tw/ t 45 %1055 % 1/2 Viop level
High output voltage VoH Vop -0.4 V Min. loH =-4 mA
Low output voltage VoL 0.4V Max. lor= 4mA
Output load condition (fan out) CL 15 pF CMOS load
. . VIH 0.7 Voo Min. .
Output enable / disable input voltage - OE terminal
ViL 0.3 Voo Min.
Output rise time R 4 ns Max. 20 % — 80 % Voo level
Output fall time tF 4 ns Max. 80 % — 20 % Voo level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +10 x 10 / year Max. Ta=+25°C, 10 year
# Frequency stability is including variation in reflow soldering drift, operating temperature range, operating voltage range and load change.
B Stability / Temperature range
Stability Temperature range
SVH / SVC +15x10°® -20°Cto+70°C
BXH / BXC +25x10°® -40°Cto +85°C
B External dimensions (Unit mm) B Recommended soldering pattern  (Unit: mm)
1.8
S
«
% N10. P|ntgr;|nal
— —
5.08 4| Voo
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Crystal oscillator

HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-1012JA / 2012JA

Product number (please refer to page 3)

03511JAOXXXXxX00
03512JA0XXXXxXx00

e Cylindrical AT crystal unit built-in, thus assuring high reliability.

» Excellent heat resistance.
e Low current consumption.

¢ Available for lead (Pb)-free soldering.

 Available for lead (Pb)-free terminal.

@@@

63

Actual size
B Specifications (characteristics)
Specifications
ltem Symbol Remarks
HG-1012JA HG-2012JA
Output frequency range fo 1.5000 MHz to 28.63636 MHz Vop=4.75V105.25V
Power source Max. supply voltage | Vob-GND -0.5Vto+7.0V
voltage Operating voltage |  Vop 5.0V +0.25V
orage temperature STG - 0+ ored as bare product after unpacking
Temperature Storage t I T 55°Cto +125°C Stored as b duct aft ki
range Operating temperature | ToPR -40°Ct0 +85°C
- AV: +20 x 106, BV: +25x 10 SV: +15x 106, AV: +20 x 10°¢ Ta=-20"Cto+70°C
Frequency stability Af/fo : -
BX: £25x 10, CX: +30x 10°® BX: +25x10® Ta=-40"Cto +85°C
Current consumption lop 10 mA Max. No load condition
Duty tw/ t 40 % to 60 % 1/2 Vop level
High output voltage VoH Vop -0.4 V Min. loh =-0.8 mA
Low output voltage VoL 0.4V Max. loL = 3.2 mA
Output load condition CL 15 pF
Output rise time R 8 ns Max. 20 % — 80 % Vo level
Output fall time tF 8 ns Max. 80 % — 20 % Voo level
Oscillation start up time tosc 4 ms Max. Timeat4.75Vtobe0s
Aging fa +5x 10°°/ year Max. +2 x 10°° / year Max. Ta = +25 °C, first year
. ’ ' Three drops on a hard board from 750 mm or excitation test
Shock resistance SR. £10x 10° Max. £2 X 10° Max. with 29400 ms? x 0.3 ms x 1/2sine wave i 3 directions
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
NO. |Pin terminal
A 1] T 13
2| GND
HG2012 AV || | . 3| out _
1.5000M || 8| = 4] o
E 9357A o — 7 =
|- T
#1 #2
14.0 Max.
L g £ [ — \ 3§ |
e ¢ T+ L—J
Jost £
5.08 = 7.62
S 5.08
Ts terminal should be kept open.




Crystal oscillator

PROGRAMMABLE HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG-8002JA series

Product number (please refer to page 3)

03502JAXXXXXxx00

o Wide frequency output by PLL technology. -
e Low current consumption by output enable function (OE) or standby function (ST)
» Package and pin compatible with SG-615.

* Low current consumption due to CMOS technology.

» Excellent environmental capability.

Available for lead (Pb)-free soldering.
Available for lead (Pb)-free terminal.

Actual size
B Specifications (characteristics)
Specifications 2
Item Symbol PT/ST PH/SH ‘ PC/SC Remarks
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 50. “Frequency range”
Power source Max. supply voltage | Vbb-GND -0.5Vto+7.0V
voltage Operating voltage \Vbb 50V +0.25V \ 3.3V +0.165V
Temperature Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°Cto +70 °C (-40 °C to +85 °C) Refer to page 50. “Frequency range”
. AV: 20 x 10 BV: +25 x 10°® AV,BV:-20 Cto +70 °C
Frequency stability At OX: = 30 X 10° CX: 40 Ct0+85 C
Current consumption lop 45 mA Max. 28 mA Max. No load condition, Max. frequency range
Output disable current loe 30 mA Max. 16 mA Max. OE = GND (PT, PH, PC)
Standby current IsT 50 pA Max. ST = GND (ST, SH, SC)
- 40 % to 60 % CMOS load: 1/2Vob level, Max. load condition
Duty 1 tw/ t —
40 % to 60 % - TTL load: 1.4 V level, Max. load condition
High output voltage VoH Voo -0.4 V Min. loH =-16 mA (PT/ ST, PH / SH),-8 mA (PC / SC)
Low output voltage Vo 0.4V Max. loL= 16 mA (PT /ST, PH/ SH), 8 mA (PC / SC)
Output load 1 | TTL N 2 TTL Max. W Max. frequency and Max. operating voltage range
condition (fan out) | CMOS CL 15 pF Max. Refer to page 50. “Specifications”
. . ViH 2.0V Min. 0.7 Voo Min. .
Output enable / disable input voltage Vi 0.8V Max. 0.2 Vo0 Max. ST, OE terminal
G CMOS level " - 3 ns Max. 4 ns Max. CMOS load: 20 % — 80 % Vo level
TTL level 4 ns Max. - TTL load: 0.4V — 2.4V level
Output fal time. 1 CMOS level . - 3 ns Max. 4 ns Max. CMOS load: 80 % — 20 % Vo level
TTL level 4 ns Max. - TTL load: 2.4V — 0.4V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5x 10/ year Max. Ta=+25°C,Vop=5.0V/3.3V (PC/SC)

«1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to page 50, 51.
%2 PLL-PLL connection & Jitter specification, please refer to page 52.

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
e . [Pin termi [REN

8.65
9.8 Max.

=

8.8

4.06
4.7 Max,

| s— | —

14.0 Max.

> o
i = %
JIL : ‘ 7.62 ‘
5.08 J R
Note.
O Pin (PT, PH, PC)

OE pin - "H" or "open” : Specified frequency output. 5.08 ‘
OE pin - "L": Output is high impedance. -

No
EPSON AV | [ oeorsT |
D 100.0000 , 2| GND — 2
3 3 ouT
HPH 9357B 7
\
.51

0.25 Min
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Crystal oscillator

65

VOLTAGE CONTROLLED SAW OSCILLATOR

EV-2101CA

Product number (please refer to page 4)
03831CA0XXXXX00

¢ 3.3 V operating voltage, Differential LV-PECL / LVDS output.
* Generates high frequency clock with fundamental mode. =

* Very low jitter and low phase noise.
e Ceramic package with 2.0 mm Max. thickness.
» Excellent environmental capability.

¢ Low current consumption due to use of CMOS technology.

* Available for lead (Pb)-free soldering.

» Complete lead (Pb)-free product. Actual size
B Specifications (characteristics)
Specifications
ltem Symbol LV-PECL VDS Remarks
Output frequency range fo 77.760 MHz to 700.0000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage | Vcc-GND -0.5Vto +4.0V
voltage Operating voltage \Vce 3.3V=+0.3V
Temperature Storage temperature [ TsTa -40 °Cto +100 °C Stored as bare product after unpacking
range Operating temperature ToPr R:-5°Cto +85 °C, M :-40 °C to +85 °C
Absolute Pull Range APR as per below table Vc=0.15Vt03.0V =1
Modulation Bandwidth BW 100 kHz Typ. Flat to =3 dB Typ.
Current consumption lop 70 mA Typ. | 35 mA Typ. OE =Vce
Output disable current loe 6 mA Typ. OE = GND
Duty tw/ t 45 % 10 55 % at outputs crossing point
VoH 2.35V Typ. (Vce -1.03 to Vce -0.88) - -
Vo | 1.60VTyp. (Vec 1.81 to Ve -1.62) Z D characteristics
Output voltage Vo - 247 mV to 454 mV Differential output, DC characteristics
AVop - 50 mV Output change, DC characteristics
Vos - 1.125V1t01.375V Offset
AVos - 150 mV Offset change
Output load condition (fan out) RL 50 Q 100 Q L\-PECL: Terminated toVec -2.0V / LVDS: Connected between OUT - OUT
) ) ViH 0.7 Vcc Min.
Output enable disable input voltage ViL 0.3 Ve Max.
Output rise time R 400 ps Max. LV-PECL: 20 % — 80 % of (Vo - Vou) / LVDS: 20 % — 80 % of (Voo x 2)
Output fall time tF 400 ps Max. LV-PECL: 80 % — 20 % of (Vo - Vou) / LVDS: 80 % — 20 % of (Vob X 2)
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
Gain transfer Ke 200 x 10°/V Typ. APR +£50 x 10%,-5°Cto +85°C =2
250 x 10 /V Typ. APR 100 x 10%,-5Cto +85°C 2
Phase jitter ) 1 ps Max. Offset frequency : 12 kHz to 20 MHz
1 ps Max. Offset frequency : 50 kHz to 80 MHz
+1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and 10 years aging (As per below table).
x2 For -40 °C to +85 °C, please contact us for inquiries.
Operating voltage 3.3V
Frequency range (MHz) 77.76 t0 700
Output mode P : LV-PECL L :LVDS
+50 x 10°® (-5 °C to +85 °C) PGRS LGRS
APR +100 x 10 (-5 °C to +85 “C) PHRS LHRS
+50 x 10 (-40 °C to +85 ‘C) PGMS LGMS
+100 x 10 (-40 °C to +85 ‘C) PHMS LHMS

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
1.6
E EV-2101 |
622.080P || ¢ El
OGRS 21MA |~ o
- .|Pin terminal

Ve
OE 2.54
gﬂ'l[') 5.08
ouT
Vce




Crystal oscillator

600 MHz band VOLTAGE CONTROLLED SAW OSCILLATOR

EV-3101TA .

Product number (please refer to page 4)

03821TAOXXxXxxx00

o Differential LV-PECL output.
* Very low jitter / low phase noise.

* 10 G or 2.5 G SONET / SDH clock smoothing and Frequency Translation.

* Available for lead (Pb)-free soldering.
e Complete lead (Pb)-free product.

B Specifications (characteristics)

.‘".__.-i'

Actual size | =——————

Item Symbol Specifications Remarks
Output frequency range fo 600 MHz to 700 MHz Please contact us for inquiries about the available frequency.
Power source Max. supply voltage | Vcc-GND 0Vto8V
voltage Operating voltage | Ve 3.3V +0.165
Temperature Storage temperature | TsTe -40°Cto+85°C
range Operating temperature | ToPR 0°Cto+85°C
Absolute Pull Range APR G:+50 x 10 Min. H : 100 x 10 Min. Vc=0.15V103.15V =1
Modulation Characteristics BW 40 kHz Typ. Flat to = 2dB Typ.
Current consumption lop 60 mA Typ. 50 QtoVec -2V
Input resistance ZIN 10 kQ Typ. \c pin
Duty tw/ t 45 % t0 55 % At outputs crossing point
Ouputvaltags VoH 2.28 V Typ. 0 :C to +85 :C
VoL 1.60 V Typ. 0°Cto+85°C
Output load Ru 50 Q
Output rise time tR 80 ps Min. 20 % — 80 % of (VoH - Vo)
Output fall time tr 350 ps Max. 80 % —> 20 % of (Vo - VoL)
Phase jitter ) 1 ps Max. offset frequency : 12 kHz to 20 MHz
1 ps Max. offset frequency : 50 kHz to 80 MHz

+1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and 10 years aging.

B Single Side-Band Phase Noise

Offset from Carrier 100 Hz 1 kHz 10 kHz 100 kHz Unit
622.08 MHz -70 -94 -117 -139 dBc/Hz Vc=165V
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
| 14.340.2 |
E EV-3101TA 14
622.08000 S N
23012345CD |3 “ ‘—D D D
O PHRP . 2
— 1.2 8 T
M~
5.08
- NO. | Connection - D D D
I = 1 Vo 254
" — 2 GND
3 GND 5.08
4 ouT
5 OUTN
6 Vce
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Crystal oscillator
VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1201CA ~

Product number (please refer to page 4) S

03603CA0Xxxxxx00 ; J
Ny

» Reflowable and high density mounting type SMD. . 4

e Use of CMOS IC assures low current consumption. o

* Excellent shock resistance and environmental capability.

* Supply voltage: 5.0 V (xxH), 3.3 V (x%C)
¢ Qutput enable function (OE) can be used for low current consumption applica-

tions. S
* Available for lead (Pb)-free soldering. . 1 H
e Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Specifications
ltem Symbol Remarks
ANH / AKH / BNH / BKH \ ANC / AKC / BNC / BKC
Output frequency range fo 1.0000 MHz to 80.0000 MHz 60 MHz < fo < 80 MHz : Please contact us for inquiries
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage \op H:5.0V+05V ‘ €:3.3V=0.3V
Temperature Storage temperature | TsTG -40°Cto +125°C Stored as bare product after unpacking
range Operating temperature | ToPR As per below table
Frequency stability Af/fo As per below table
Current consumption lop 30 mA Max. 25 mA Max. No load condition
Output disable current loe 25 mA Max. 20 mA Max. OE = GND
Pull range Afc As per below table VC =25V +2.0V (+xH),1.65 £1.50 V (+xC)
Modulation characteristics BW 20 kHz Min. + 3 dBat 1kHz
Input resistance ZN 5 MQ Min. DC Level
Frequency change polarity Positive polarity VC=0.5V1t04.5V (+xH),0.15V t0 3.15 V (x=C)
Duty tw/ t 40 % to 60 % 1/2 VoD level
VoH Vb -0.4 V Min. loH =-4 mA
Output voltage
VoL 0.4V Max. loL= 4 mA
Output load condition (fan out) CL 15 pF CMOS load
. . ViH 0.7 Vop Min. .
Output enable / disable input voltage OE terminal
ViL 0.3 Voo Max.
Output rise time R 4 ns Max. CMOS load: 20 % — 80 % Vb
Output fall time tF 4 ns Max. CMOS load: 80 % — 20 % Vbb
Oscillation start up time tosc 10 ms Max. Time at 0.9 Voo to be 0s
Aging fa +10 x 10°° / year Max. Ta=+25°C, 10 year
Note: Please contact us for inquiries about operating temperature, frequency stability, pull range.
B External dimensions (unit mm) H Stability / Temperature range
Stability Temperature range
A +20x10% -20°Cto+70°C
| 7.0:0.2 || [1.5Max. B +25x10% -40°Cto+85°C
1 | \
B Pull range
X E 35.328T Pull range Output frequency range
g O ANC181A K + 75 x 10-6 Min. 41 MHz < fo < 60 MHz
N +100 x 10-6 Min. 1 MHz < fo < 41 MHz
B Recommended soldering pattern  (Unit: mm)
Pin terminal
N0 F el e ‘ ‘ ‘ ‘ E
1 Vo b
2 [NC [OE o
3| GND v
4| out
5 ox s ] B
6 Voo 254
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Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1011JA

Product number (please refer to page 4)
03602JA0XXXXX00

* High accuracy and high reliability due to trimmerless design.
e Use of CMOS IC assures low current consumption.

* Excellent environmental capability.

e Supply voltage: 5 V

* Available for lead (Pb)-free soldering.

¢ Available for lead (Pb)-free terminal.

Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 1.5000 MHz to 28.63636 MHz
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage | Vop 50V =05V
Temperature Storage temperature | TsTa -55°Ct0 +125°C Stored as bare product after unpacking
range Operating temperature |~ ToPR As per below table
Frequency stability Af/fo As per below table
Current consumption lop 10 mA Max. No load condition
Pull range Afc As per below table = Vc=25+2.0V
Input resistance ZN 10 MQ2 Min. DC Level
Frequency change polarity Positive polarity Vc=051t04.5V
Duty tw/ t 40 % to 60 % 1.4V or 50 % Voo level
VoH Vop -0.4 V Min. loH = -0.8 mA
Output voltage
VoL 0.4 V Max. loL= 1.6 mA
Output load condition (fan out) CL 2TTL or 15 pF Max. TTL load / CMOS load
L 8 ns Max. CMOS load: 20 % — 80 % Vop
Output rise time tR
5 ns Max. TTL load: 0.4V — 2.4V
. 8 ns Max. CMOS load: 80 % — 20 % Vop
Output fall time tF
5 ns Max. TTL load: 2.4V — 0.4V
Oscillation start up time tosc 4 ms Max. Timeat4.5Vtobe0s
Aging fa +5x 10°° Max. Ta =+25C,Vop = 5V, first year

Note: = Please contact us for inquiries about operating temperature, frequency stability, pull range.

B External dimensions (unit: nm) @ Stability / Temperature range B Pull range
Temperature range Pull range
Stability -20'Cto+70°C|-30 Cto+75°C|-40Cto +85°C B +20 x 10 Min.
v w X
NO. |Pin terminal 5 Min.
,#_? ,#_? ) : o 5x10°1 S ~ B — G +50 x 10°° Min
— Py
VG1011 BXK 2| GND +20x10¢|A| G KN _ _ K +75x 10 Min.
” 3| out +25%10° | B _ — G K N N +100 x 10°° Min.
) 27.0000M (| | £ 4] Voo
E 9357A || | @ «Please contact us for inquiries about the available frequency.
(=2}
— — B Recommended soldering pattern (Unit: mm)
#1 #2
14.0 Max. 13

T
il —
4.06

4.7 Max
0.25
8

L/
N\

5.08

i+ 1
o
a
0.25 Min
~
(]
N

‘ 5.08
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Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-4231CA )

Product number (please refer to page 4)

03614CAOXXXXX00 w | -
* High accuracy and high reliability due to trimmerless design. w . -

* Use of CMOS IC assures low current consumption. _
* Excellent shock resistance and environmental capability. 7
» Supply voltage: 5.0 V (DRH / GRH),3.3 V (DRC / GRC)
¢ Qutput enable function (OE) can be used for low current consumption applica-

tions. .
¢ Available for lead (Pb)-free soldering. E_
e Complete lead (Pb)-free product. Actual size

B Specifications (characteristics)

Specifications

ltem Symbol Remarks
DRH / GRH | DRC / GRC
Output frequency range fo 1.0000 MHz to 60.0000 MHz Please contact us for inquiries about the available frequency.
Power source Max. supply voltage | Vop-GND -03Vto+7.0V
voltage Operating voltage \op H:5.0V+05V ‘ €:3.3V=0.3V
Temperature Storage temperature | TsTG -40°Cto +125°C Stored as bare product after unpacking
range Operating temperature Toprr As per below table
Frequency stability Af/fo As per below table VC =25V (DRH/GRH) /VC = 1.65V (DRC / GRC)
Current consumption lop 20 mA Max. 10 mA Max. No load condition
Output disable current loe 15 mA Max. 7 mA Max. 0E=GND
Pull range Afc R:+130x10°® \C=25+2.0V (DRH/ GRH) /VC = 1.65 +1.50 V (DRC / GRC)
D : +80 x 10 Min
Absolute pull range * APR -
G :+65x 10 Min
Modulation characteristics BW 15 kHz Min. + 3 dBat 1kHz
Input resistance ZN 50 kQ2 Min. DC Level
Frequency change polarity Positive polarity
Duty tw/ t 40 % to 60 % 1/2 VoD level
Vo Vop -0.4 V Min. lo# = -0.8 mA (DRC / GRC) / loH = -4 mA (DRH / GRH)
Output voltage
VoL 0.4V Max. lo. = 3.2 mA (DRC / GRC) / lo = 4 mA (DRH / GRH)
Output load condition (fan out) CL 15 pF CMOS load
. . Vi1 0.7 Voo Min. .
Output enable / disable input voltage OE terminal
ViL 0.3 Voo Max.
Output rise time R 4 ns Max. CMOS load: 20 % — 80 % Vop
Output fall time tF 4 ns Max. CMOS load: 80 % — 20 % Vo
Oscillation start up time tosc 10 ms Max. Time at 0.9 Voo to be 0s
Aging fa +10 x 10° / year Max. Ta=+25°C, 10 year

= Absolute pull range = Pull range - (Frequency stability + Aging + Free fall + Vibration)

B External dimensions (unitt mm) E Stability / Temperature range
Stability Temperature range
DRC / DRH +35x10°¢ -20°Cto +70°C
H% GRC / GRH +50%10°¢ -40°C to +85 °C
j B Recommended soldering pattern  (Unit: mm
|| E35.328 | gp (Unit: mm)
4 JJOGRC181A 1.6
J Ll ¢l
@‘ NO. Pin terminal g
F TYPE [T TYPE
5.08 ‘ 1 Ve g
2| NC [ OE
3 GND
4 ouT
5| OE [ NC
6 Voo 2.54

5.08 |




Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-4010JA / 4030JA

Product number (please refer to page 4)
03611JAOXXXXX00
03612JA0XXXXX00

* High accuracy and high reliability due to trimmerless design.
* Use of CMOS IC assures low current consumption.

¢ Excellent environmental capability.

¢ Supply voltage: 5 V (VG-4010JA)

e Supply voltage: 3.3 V (VG-4030JA)

* Available for lead (Pb)-free soldering.

¢ Available for lead (Pb)-free terminal. OB
B Specifications (characteristics)
Specifications
ltem Symbol Remarks
VG-4010JA DVK \ VG-4030JA DVK
Output frequency range fo 2.0000 MHz to 28.63636 MHz Please contact us for inquiries about the available frequency.
Power source Max. supply voltage | Vop-GND -0.5Vto+7.0V
voltage Operating voltage \op 5.0V =+0.25V ‘ 3.3V=x017V
Temperature Storage temperature | TsTG -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature |  ToPR -20°Cto+70°C
Frequency stability Afffo +35 x 10°¢ Max. +37 x 10°¢ Max. VC =25V (VG-4010JA) /VC = 1.8V (VG-4030JA)
Current consumption lop 35 mA Max. 18 mA Max. No load condition
Pull range Afc +75x10° As per below table VC=05t045V(VG-4010JA) / VC=0.010 3.0V (VG-4030JA)
Input resistance ZIN 10 MQ Min. DC Level
Frequency change polarity Positive polarity VC=0.5t04.5V(VG-4010J4) / VC=0.0103.0V (VG-4030JA)
Duty tw/ t 45 % t0 55 % (40 % to 60 %) ‘ 40 % to 60 % 1/2 Voo level (1.4 V level)
VoH Vb -0.4 V Min. loH =-0.8 mA
Output voltage
VoL 0.4V Max. loL=3.2mA
Output load condition (fan out) N/CL 2 TTL or 30 pF Max. 30 pF Max. TTL load / CMOS load
L 5 ns Max. 6 ns Max. CMOS load: 20 % — 80 % Voo level
Output rise time R
8 ns Max. - TTL load: 0.4V — 2.4V level
. 5 ns Max. 6 ns Max. CMOS load: 80 % — 20 % Voo level
Output fall time tF
8 ns Max. - TTL load: 2.4V — 0.4V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10 Max. Ta = +25 °C, first year
: ' Three drops on a hard board from 750 mm or excitation test
AL ST SR. £10X10° Max. with 29400 m/S?x 0.3 ms x 1/25ie wave in 3 direcions
B External dimensions (Unit mm) @ Stability / Temperature range
Pull range Remarks
NO.|Pin terminal 180 x 106 Crystal unit’s frequency < 20 MHz,Vc = 0.0t0 3.0V
,#—? ,#—? J— 1 Ve 150 x 10°¢ Crystal unit’s frequency < 20 MHz,Vc = 0.0t0 3.0V
2| GND
VG4010 DVK g 8| our B Recommended soldering pattern  (Unit; mm)
) 27.0000M || | & 4] Voo
©| 13
E 9357A o e
| — | — S— [
#1 #2
14.0 Max. b=
> g
L EE [ %L
2 L\
e e R & J
Jﬁ1 = _7e2 |
5.08 &
o ‘ 5.08 ‘
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Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-2828CB

Product number (please refer to page 4)

03623CBOXXXxxx00
¢ Developed for GSM.

» Reflowable and high density mounting type ultra small size SMD

(5.0 x 3.2 x 1.2 mm).

¢ Using Bi-CMOS IC allows low current consumption and low noise

(-143 dBc / Hz Typ.at 100 Hz offset).
¢ Operating supply voltage : 2.8 V.
¢ Available for lead (Pb)-free soldering.

I

e Complete lead (Pb)-free product. Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Output frequency range fo 13.0000 MHz

PoWer source Max. supply voltage | Vob-GND -0.3Vto+7.0V

et Operating voltage \/op 2.8V 0.1V

TR Storage temperature | TsTG -40°Cto +85°C Stored as bare product after unpacking
range Operating temperature | ToPR -20°Cto+75°C

Frequency stability Af/fo +12 x10° Max. =

Frequency control range Afc +12 x 10 Min. Vc=1.0V (center),0.06 V, 2.0V
Frequency change polarity Positive polarity

Input resistance ZIN 10 MQ Min. Vc - GND (DC)

Current consumption Icc 1.0 mA Max. 10kQ// 10 pF Vec=2.8V

Duty Duty 30%1t070 % GND Level (DC cut)

Output level Vour 0.8V Min. Peak to Peak

Output load RL/CL 10k // 10 pF Please contact ::afc‘}zo"r”fg'%‘;tﬁgt load.

= Include initial freguency tolerance, reflow shift, temperature variation, supply voltage variation and aging.
Note:Please contact us for requiries about specifications other than the above.

"

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
43 A, 13
[v, [ — j—
E 13.00 T ] /
¢ < B
O A191A | ’ /
‘ 5’0+0‘2 ' ‘ 2 o " %
| é ‘ 3.7 | % o
I 1 - ‘ 39 ‘
H I:l H NO.|Pin terminal
1 Ve
2| GND Do not design any patterns except GND on the shaded area.
3| out Except for this recommended soldering pattern,
4] Vcc please contact us for inquiries.




Crystal oscillator

TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR

TG-5000LA

Product number (please refer to page 4)
03711LAXXXXXxx00

* Developed for GSM, cdma cellular phone.

» Reflowable and high density mounting type ultra small size SMD.
* Available for lead (Pb)-free soldering.

e Complete lead (Pb)-free product.

* Operating supply voltage : 2.8 V.

[}
Actual size
B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency fo 19.2,19.68, 19.8 MHz 26 MHz
Power source Max. supply voltage | Vcc-GND -0.3Vto+4.5V
voltage Operating voltage |  Vcc 2.8V +0.14V
Temperature Storage temperature | Tsta -40 °Cto +85 °C Stored as bare product after unpacking
range Operating temperature | ToPR -30 °C to +80 °C -20 °Cto +75 °C
Frequency tolerance Afo +2.0 x 10° Max. +2.5 x 10° Max. VC=1.4V,+25°C+2°C
Frequency stability Af +2.0 x 10 Max. - 19.2,19.68,19.8 MHz : -30 °C o +80 °C (reference at +25 C)
vs. temperature ' - +2.5 x 10 Max. 26 MHz : -20 °C to +75 °C (reference at +25 °C)
Frequency stability _6
G IhEe AfL +0.2 x 10° Max. 10 kQ // 10 pF £10%

Frequency stability

vs. supply voltage Afv +0.3 x 10 Max. 2.8V 5%

Aging fa +1 x 10°° Max. Ta = +25 °Cfirst year

Current consumption lcc 1.6 mA Max. ‘ 1.8 mA Max. Vec=2.8V,10 kQ // 10 pF

Input resistance ZN 800 k2 Min. Vc-GND (DC), Ve = 1.4V
Frequency control range Afc +55x10%t0 +9.5x 10° ‘ +5.0x10%t0 +12.0x 10°® VC=14V+1.0V
Frequency change polarity Positive polarity

Duty Duty 40 % 10 60 % GND level (DC cut)

Output level Vout 0.8V Min. Peak to peak

Output load RL/CL 10k // 10 pF Please contact us for other Output load.

DC cut capacitor = 0.01 pF

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

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
0.35 ‘ aials |
— = #3 . #3 # ‘ ‘
#4 ’I_LI %
E2600A | - s 5| B
< © ) °l o1 2
: F ___
(OABCZE g B
# — — o I: ‘|_4 - g /
3.3 0.1 0.10 #2 22 #1
0100
NO.| Pin terminal
1 Vc
0|8 2 GND Do not design any patterns except GND on the shaded area.
~1R 3 ouT Except for this recommended soldering pattern,
— — 4 Voo please contact us for inquiries.
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Crystal oscillator

32 kHz + PLL OSCILLATOR

MG-5020JE

Product number (please refer to page 4)

033M22JEXxXxXxxx00

e Built-in 32.768 kHz crystal unit allows adjustment-free.

* 32.768 kHz clock frequency output.

* 48.005120MHz PLL oscillation frequency output.
» Support low current consumption mode by deviding power supply of 32.768 kHz

and PLL oscillation cuircuit.

¢ Supply voltage : 32.768 kHz oscillation 1.8 V - 3.6 V, PLL oscillation 2.7 V - 3.6 V.

e SOJ-20pin package.

* Available for lead (Pb)-free soldering. Actual size
¢ Available for lead (Pb)-free terminal.
B Specifications (characteristics)
Item Symbol Specifications Remarks
fo 32.768 kHz Out 32 k pin
Output frequency range
fout 48.005120 MHz OUT pin
Max. supply voltage | Vob-GND -0.3Vto+4.5V
Power source
\Vbb 27Vto36V PLL Output
voltage Operating voltage
VBK 1.8Vt 3.6V 32 kHz Output
Temperature Storage temperature | TsTe -55°Cto +125°C Stored as bare product after unpacking
range Operating temperature | ToPR -40 °C to +85 °C No condensation
Frequency stability Aflo 5+23x10° Ta=+25°C,Vop=3.0V
Current consumption 1 (PLL Stopping) lop1 3 pA Voo = 1.8V t0 3.6V, PWD = GND, OUT 32 k = no load condition
Current consumption 2 (PLL Working) lopp 15mA Voo = 2.7V 10 3.6V, PWD = “H”, OUT = no load condition
Duty tw/t 40 % to 60 % Vth = 50 % Vb
“H” output voltage 1 VoH Vop -0.4 V Min. loH = 100 pA (OUT 32 kHz), 4.0 mA (OUT)
“L” output voltage 1 VoL 0.4V Max. loL = -100 pA (OUT 32 kHz), -4.0 mA (OUT)
condition (fan out) CL 15 pF Max. 0UT 32 k pin, OUT pin
“H” input voltage 1 ViH 0.8 Vop to Vop +0.2 PWD pin
“L” input voltage 1 ViL GND -0.2 to 0.2 Vop
Output rise time tR 5.0 ns Max. 20 % — 80 % Vop, OUT pin
Output fall time tF 5.0 ns Max. 80 % — 20 % Voo, OUT pin
Jitter i 150 ps Vop=2.7Vt03.6V
o ) tsTat 3's Max. Ta=+25"C,Voo=0—>1.8Vt0 3.6V
Oscillation start up time — -
tsTap 0.1s VDD =0—2.7Vt0 3.6V, PWD = LOW — High
Aging fa +5x 10/ year Max. Ta = +25 °C,Vop = 3.0V, First year
1 Please contact us for inquiries about the available frequency.
B External dimensions (Unit: mm)
7003
‘ #20 #11
oooooonononon
O No Pin terminal Function No. Pin terminal Function
M5020 - 1 0UT 32k 32.768 kHz output 20 N.C. OPEN
e 2 N.C. OPEN 19 N.C. OPEN
3 \V/bD1 32.768 kHz oscillation power supply | 18 N.C. OPEN
E 1234A 4 GND GND 17 N.C. OPEN
';1“ oo ;13 6.0+0.2 5 N.C. OPEN 16 N.C. OPEN
% 6 N.C. OPEN 15 N.C. OPEN
\ = 7 PWD Control PLL oscillation (STOP) | 14 N.C. OPEN
minlnlnlzlnlnlnlis VSH'—' % 8 N.C. OPEN 13 N.C. OPEN
£ 9 N.C. OPEN 12 N.C. OPEN
0.22 J—LO'E ET (0.75) (0.75) 10 Vbp2 supply 11 out PLL output

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




MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-5100SA

Product number (please refer to page 4)
033M21SAXXXXX00

e Cylindrical AT crystal unit built-in, thus assuring high reliability.
* Three-PLL circuits allowed to be programmable for output frequency.
¢ Available to choose output in 8 frequency by select pin for CPU CLK.

¢ Available for lead (Pb)-free soldering.
* Available for lead (Pb)-free terminal.

Crystal oscillator

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
B e M f 76.9 kHz to 100.0000 MHz. =1 Vob=5.0V 0.5V
76.9 kHz to 80.0000 MHz. =1 Voo =3.3V +0.3V
Max. supply voltage | Vbb-GND -0.3Vto+7.0V
Power source
voltage Operating voltage | VoD 5005V
3.3+0.3V
Temperature Storage temperature | TsTG -55°C to +100 °C Stored as bare product after unpacking
range Operating temperature |~ ToPR -20°C t0+70°C
Frequency stability Aflo +100 x 10°¢
GUTnTComoon lop 100 mA Max. Vop = 5.0V +0.5V No load condition
65 mA Max. Vop = 3.3V +0.3V No load condition
Duty tw/t 40 % to0 60 % 50 % Vop
“H” output voltage 1 VoH VoD -0.4 V Min. loH = 4.0 mA
“L” output voltage 1 VoL 0.4V Max. loL=-4.0mA
- 25 pF Max. Vob=5.0V 0.5V
condition (fan ou) o 15 pF Max. Voo = 3.3V 0.3V
“H” input voltage 1 ViH 0.8 Voo Min.
“L” input voltage 1 ViL 0.2 Vop Max.
Output rise time R 5.0 ns Max. 20 % — 80 % VoD
Output fall time tF 4.0 ns Max. 80 % — 20 % Voo
Jitter . 450 ps Max. Cycle to Cycle j.itter
500 ps Max. Peak to Peak Jitter
Skew tskw 500 ps Max. Please contact us for inquiries about details.
Oscillation start up time tosc 70 ms Max. Time at minimum operating voltage to be Os.
Aging fa +5x 10/ year Max. Ta=+25°C,Vop =5.0V/ 3.0V, First year

1 Please contact us for inquiries about the available frequency.

B External dimensions

(Unit: mm)

H Terminal condition

141312 1110 9 8 _
HAAHAA
M5100 AB| o
E 9356A i
dogobbog
123 456 7
10.140.2

L \ 5

3.240.1

I
y A~ 10:
[
0.05 Min ”
]

0.6

! ! 1.27 0.35

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

Terminal Pin No. Function
Vo 14 Power supply (3.3V or 5.0V)
VbD1 13
GND 9 GND
TIN 8 Do not connect anything
OE 11 Output control (“H" :Enable, “L" :Weak pull-down)
CLKA 3
CLKB 4
CLKC 10 Clock output ports.
CLKD 6
CPUCLK 5
XBUF 7 Reference clock output
SO 2 Select pin 0 for clock output
S1 1 Select pin 1 for clock output
S2 12 Select pin 2 for clock output
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Real time clock module

4 WIRE HIGH ACCURACY SERIAL INTERFACE REAL TIME CLOCK MODULE

RX-4045SA / NB

Product number (please refer to page 5)

04140455XxXxXxxx00 04140459xxxxx00
¢ Bult-in 32.768 kHz crystral oscillator with high accuracy.
e Dual Alarm and Timer IRQ function are Available.

e 32.768 kHz clock frequency output. (Nch open drain)
e Low backup current: 0.48 yA/3V (Typ.)
* Wide operating voltage range : 1.7 Vt0 5.5 V

» Wide timekeeper voltage range : 1.15Vt0 5.5V RX-40455A RX-4045NB
e CPU interrupt generation function (cycle time range : 1 month to 0.5 seconds, m -
includes interrupt flags and interrupt stop function) Actual size
» Oscillation stop detection function (used to determine presence of internal data)
* Power supply voltage monitoring function (with selectable detection threshold)
* Available for lead (Pb) - free soldering.
* Available for lead (Pb) - free treminal. The details are mentioned in the application manual.
| http://www.epsondevice.com
B Specifications (characteristics) B Terminal connection
B Absolute Max. rating s
ltem Symbol | Condition Min. Max. | Unit ® RX-4045SA
Supply voltage VoD Vob to GND -0.3 +6.5 4 #3
- No. | Pin terminal | No. | Pin terminal
tomitee | ¢ Cucu 0000 s | HAARARE, [
, -0. . 2 CLK 13 DO
Output voltage Vo2 DOpin | GND-0.3 | Voo +0.3 ) 3 | fur |12] DI
Stored as bare product . 4 NG [ 11 GND
Storage temperature Tst6 after unpacking -55 +125 C 5 TEST 10 INT
I:l I:l I:l I:l I:l I:l I:l 6 Voo 9 N.C
B Operating range pr et ! CE_ |8 NG
ltem Symbol Condition Min. Max. Unit
Power voltage \Vop - 1.7 55 v
Clock voltage VeLk - 1.15 ' o RX-4045NB No. | Pin terminal | No. | Pin terminal
Operating temperature | Torr | No condensation -40 +85 °C 1 CE 22 N.C
#22 #14 2 Voo 21 N.C
B Frequency characteristics S | (6ND) [20] NC
— - 4 TEST 19 N.C
ltem Symbol Condition Range Unit 5 FOuT 18 NG
Frequency tolerance Af/f Ta=+25°C,Vo0=3.0V |M:5+5:1| x10° 6 CLK 17 N.C
Oscillation start up time tsTA Ta=+25°C,Vop=2.0V 1 Max. s 7 DO 16 N.C
8 DI 15 N.C
Frequency temperature Ta=-20°Cto+70°C +10 "
characteristics Top Reference at +25 °C 420 | X0 # #11 1% (m_g 1; N_C
Frequency voltage characteristics | f/V | Ta=+25°C,Vop=2.0Vt0 55V | +1 Max. | x10° 1 N.G 12 _
Aging fa Ta=+25°C,Voo= 3.0V, first year | +5 Max. | x10°/year
=1 Equivalent to 13 seconds of monthly deviation (excluding offset.) B External dimensions (Unit: mm)
B DC characteristics (GND=0V,vDD =1.8V1t055V,Ta=-40°C to +85 °C)
Item Symbol Condition Min. | Typ. | Max. | Unit ® RX-4045SA (sop 14-pin)
Standb i | %: O\PI’EN (orGND) | Vop=5V 0.6 1.8 A _
AT P02 lRur-orn | Voo=3V 048 | 1.20 | AHAAAAH
“H” input voltage ViH CE, CLK, DI pins 0.8Vop 55 v D R4045 ol g
“L” input voltage ViL VDD=1.7Vto 5.5V | @03 0.2V E 1234A || °|F
“H” output current low | Fout pins, VoH = Vbp-0.5V -0.5 EEEEEER)
“” output current loL1 Four pins, VoL = 0.4V 0.5 mA 101402
. oz | INTpins,Vo=04V | 2.0 .
Pull down RDNCE CE pin 40 400 | kQ SHEEE ﬁ“—‘ §
DO pin 127 _|]035
loz1 Vo =5.5V or GND -1 1
Output leakage current Vo = 5.5 A
p . — H ® RX-4045NB (50N 22-pin)
loz2 Four, INT pins 1 1
Vo=55V 6.3 Max.
R4045 ~
33
OE 1234 ©
05 0.2
05 || g




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Seconds O S40 S20 S10 S8 S4 S2 S1
1 Minutes (¢} M40 M20 M10 M8 M4 M2 M1
2 Hours O (6] H20 P, A H10 H8 H4 H2 H1
B3] Weekdays O (6] (6] (6] (6] w4 W1 W0
4 Days (¢} (0] D20 D10 D8 D4 D2 D1
5 Months 0 (0] (0] MO10 M08 M04 M02 MO1
6 Years Y80 Y40 Y20 Y10 Y8 Y4 Y2 Y1
7 Digital Offset 0 F6 F5 F4 F3 F2 F1 FO
8 Alarm_W ; Minutes 0 WM40 WM20 WM10 WM8 WM4 WM2 WM1
9 Alarm_W ; Hour (0] (0] WH20 WP, A WH10 WH8 WH4 WH2 WHH1
A Alarm_W ; Weekday (0] WwW6 WW5 ww4 ww3 ww2 WWA1 Wwo
B Alarm_D ; Minutes (0] DM40 DM20 DM10 DM8 DM4 DM2 DM1
© Alarm_D ; Hour (0] (0] DH20 DP,A DH10 DH8 DH4 DH2 DH1
D Reserved Reserved
E Control 1 WALE DALE 12,24 CLEN2 TEST CT2 CT1 CT0
F Control 2 VDSL VDET XST PON CLENT1 CTFG WAFG DAFG
B AC characteristics B Timing chart
Item Smbol | Min. | Typ. | Max. | Unit
CLK clock frequency CLK - 1.0 | MHz o o
. \
CE set-up time tCES e % I/
CE Hold time teeH - T
400 ns teks 1l tces r ) |
Clock “L” time oKL \ \ ix, X
Clock “H” time to o 7 \ —
[11] N 7 R
CE recovery time tcr 61 us tos ton
Data set-up time tos 200 o
tez
Data hold time toH 200
CLK set-up time tcks | 200 ns Do ; s
Read data delay time tRD 300 [t | o | 2
Output disable time tRz 300
B Block diagram
| ALARM_W REGISTER
Fout 32 kHz COMPARATOR W | | "(MIN, HOUR, WEEK)
}— Output VDD
Control
= VOLTAGE
ALARM_D REGISTER
T ¢ COMPARATOR_D o (MIN, HOUR) DETECT
I DIVIDER TIME COUNTER
1 L |0Sc["|CORREC DIV (SEC,MIN,HOUR,WEEK,DAY,MONTH,YEAR)
—l: = -TION J IGND
I t Cl‘__
- l <——CLK
0SsC ADDRESS || ADDRESS ~—o
DETECT —| DECODER REGISTER ‘_CL__ DI
10 L~ DO
1 CONTORL
INT ] CE
\E“— INTERRUPT CONTROL SHIFT REGISTER || %
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Real time clock module

SERIAL REAL TIME CLOCK MODULE WITH SRAM

RX-4581NB

Product number (please refer to page 5)

04145819x000400

e Built in frequency adjusted 32.768 kHz crystal unit.

¢ Include 128 bit (8 bit x 16) RAM

¢ Serial interface which can be controlled by 4 or 3 signal lines.
* Alarm and Timer IRQ function are Available.

» 32.768 kHz clock frequency output.

e Low backup current : 0.4 pA/ 3V (Typ.)

* Wide operating voltage range : 1.6 V to 5.5 V -
* Available for lead (Pb) - free soldering. Aetivel sl
¢ Available for lead (Pb) - free terminal.

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
Iltem Symbol Condition Min. Max. Unit e RX-4581NB
Supply voltage \ob Vop to GND -0.3 +7.0
Input voltage VN Input Pin Vpp+0.3 v
Outout voltage Vour Four,DO GND -0.3 | Vop+0.3
p g Vout2 TIRQ,AIRQ +8.0
Storage temperature | TsTa Sty -55 +125 °C #22 #14
B Operating range No. | Pin terminal [ No. | Pin terminal
= - - 1 GND 22 N.C
ltem Symbol Condition Min. Max. Unit 2 CE1 21 NG
Power voltage VoD - 16 55 v 3 CEQ 20 N.C
Clock voltage VeLk - 4 DI 19 N.C
Operating temperature | Topr | No condensation -40 +85 °C 2 oy 1 NG
#1 #11 6 CLK 17 N.C
. e 7 TIRQ 16 N.C
B Frequency characteristics s | ama | 15 NG
[tem Symbol Condition Range Unit 9 FOE 14 N.C
10 F 13 —
Frequency tolerance | Aff | Ta=+25°C,Voo=3.0V |B:523*| x10° T TR T
Oscillation start up time tsTA Ta=+25°C,Voo=3.0V 3 Max. S
Frequency temperature T Ta=-1010 +70 °C, +10 x10°
characteristics o Reference at +25 °C -120
Frequency voltage characteristics | f/V | Ta=+25°C,Vop=2.0Vt05.0V | +2 Max. | x10%/V
Aging fa  |[Ta=+25°C,Voo=3.0V firstyear | +5 Max. | x10°/year
* Please ask tighter tolerance B External dimensions (Unit: mm)
B DC characteristics (Vo= 1.6V 10 5.5V, Ta = -40 °C to +85 °C)
Item Symbol Condition Min. | Typ. | Max. | Unit ® RX-4581NB (SN 22-pin)
Standby current 1 Ipb1 | Vbp=5V | CEOCELFE=GID 06 | 1.2
AR, TRO = V0D - pA
Standby current 2 b2 | VDD =3V | s2768kzouputis OFF 04 | 08
ViH CEO, CE1,DI 0.8Voo o0 +03
Input voltage Vi CLK, FOE D-03 oo |
Vot | Voo=5V | |oy=-1mA | 4.5 5.0
Vo DO, Fout pins | 2.0 6.3 Max.
Output voltage 1 2 P P
Vors Voo =3V | lon=-100 pA 29 3.0 =
DO, Four pins | < R4581 e
Vour | Voo=5V | Jo=1mA 9005 | | <2
VoLz DO, Four pins 6D +08 .OE 1234A) |
Voo=3V | Joi=100 pA 0L 02y -
Output voltage 2 VoLs DO,Four pins GND GND +0.1 i / \
Vous | VoD =5V | |o=1ma 6D+025 S -
Vos | Voo=23V |ARQTIRQ pins GND +04
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.




Real time clock module

B Register table

BANKO
Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec (0] 40 20 10 8 4 2 1
1 Min (0] 40 20 10 8 4 2 1
2 Hour O O 20 10 8 4 2 1
3 Day of Week (@) 6 5 4 3 2 1 0
4 Day 0 ¢] 20 10 8 4 2 1
5 Month (@) (6] (6] 10 8 4 2 1
6 Year 8 40 20 10 8 4 2 1
7 RAM ° ° ° ° ° ° ° °
8 Minutes Alarm AE 40 20 10 8 4 2 1
9 Hours Alarm AE . 20 10 8 4 2 1
5 4 3 2 1 0
A Day of week Alarm AE . 20 10 8 4 2 1
B Timer Countor 0 128 64 32 16 8 4 2 1
C Timer Countor 1 . . ° ° 2048 1024 512 256
D Extension Register TEST WADA USEL TE (¢] (0] TSEL 1 TSEL O
E Frag Register O O UF TF AF O VLF (6]
F Control Register O (6] UIE TIE AIE O STOP RESET
BANK1
Address Register symbol bit 7 bit 6 bit 5 bit 4 hit 3 bit 2 bit 1 hit 0
0 RAM 0 ° ° ° ° ° ° ° °
1 RAM 1 ° ° . ° ° . ° °
2 RAM 2 . . ° . . . ° .
D RAM D ° ° ° ° ° ° ° °
E RAM E . . . . . . ) .
F RAM F ° ° . . . . . .
B AC characteristics  «fnisefcalyindcaed,00=0T=-0Co+%5°c M Timing chart
| Voo=30V£10% | Voo=50V+0% |
[tem Symbal | Condition win | | wim. | e Unit
CLK clock cycle oLk 500 350 ns
CLK H Pulse Width twH 250 175 ns twee
CLK L Pulse Width twe 250 175 ns
CE t
CLK L rise and fall time | tr 100 50 | ns éﬁg : CLtK toH | Tiom
CLK setup time toLks 0 0 ns tomjs?;‘ R u .
CLK \
CE setup time tcs 200 150 ns —/_\—y_\‘—/_
CE hold time tcH 200 100 ns Read tos | toy
CE recovery time tcr 300 200 ns DI 4{ n
CE enable time twee 095 0% | s AP AL
Write data setup time | tos 100 50 ns DO e B Xos X X oo
Write data hold time | tow 100 50 ns Write 2R e
Read data delay time | trRo | CL=50pF 200 150 | ns DI ( va w2 X X 0 X o7 Y o6 X Y 0o )
DO output switching time | tzr 50 20 | ns X
DO output disable 0L=50pF DO HiZ
- trz RL=10KQ 200 100 | ns
DI/ DO conflict avoiding time | tzz 0 0 ns
FOUT duty twrt | 50%Voolevel | 40 | 60 | 40 | 60 | ns
B Block diagram
32.768 kHz _
o CLOCK
-
FOE ———— | CONTROLLER REGISTER

/TIRQ CONTROLLER REGISTER

17 1 ITI i

—e
b —p CONTROL
DO 44— BUs <——> REGISTER
CLK ———p| INTERFACE and
CEt ———  »| CIRCUIT <+—Pp |

SYSTEM
CEO 4%—> CONTROLLER

RAM 128bit (8 bit x 16)

1

78



Real time clock module

SERIAL REAL TIME CLOCK MODULE WITH EEPROM

RTC-9701JE

Product number (please refer to page 5)

04197017x000100

e Built-in frequency adjusted 32.768 kHz crystal unit.

¢ Include EEPROM 4 kbit (256 x 16 bit) User Memory.

¢ Include High Precision Voltage Detector. (2.5 V + 0.1 V)

¢ Serial Interface which can be controlled by 4 or 3 signal lines.
e Timer IRQ and Alarm IRQ function available.

e 32.768 kHz clock frequency Output. (CMOS OUTPUT)

* Wide range of clock voltage between 1.8 V and 5.5 V. '
e Low backup current : 0.8 yA /3.0 V. (Typ.)
* Available for lead (Pb) - free soldering.

¢ Available for lead (Pb) - free terminal.

Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
ltem Symbol ] Condition Min. | Max. | Unit ® RTC-9701JE
Supply voltage Voo,Vob2 | Voo, Vo2 to GND -0.3 +6.0 _ : . :
Input voltage Vin InputPin | GND -0.3 | Voo +0.3 No. | Pin terminal | No. | Pin terminal
v VEX pin 03 | 60 | ' = i 1 Voo 120, NG
Output voltage AN | TRRPIN : ' nononnnong 2 | vex_ |19 ] e
Vout | AIRQ, TIRQ,FOUT,DO pins | GND -0.3 | Vop +0.3 3 FOE 18 N.C
Storage temperature TsTG S ot -55 +125 °C 4 ARQ |17 N.C
5 TIRQ 16 N.C
=0 i 6 CE 15 N.C
perating range T 7 clk |14 NG
Item Symbol Condition Min. Max. Unit # #10 8 DI 13 GND
Power voltage Voo Voo 2.7 36 : Do 1121 GND
10 Voo 11 FOuT
Clock voltage \Vbp2 \bp2 1.8 55 v
Analog voltage VEex VEX 1.4 5.5
Operating temperature | Topr | No condensation -40 +85 °C . .
B External dimensions (Unit: mm)
B Frequency characteristics
® RTC-9701JE (vs0J 20-pin
ftem Symbol Condition Range | Unit ( P
Frequency tolerance Afff | Ta=+25°C,Vop2=3.0V |B:5+23+| x10° R9701
Oscillation start up time tstA Ta=+25°C,Vop2=3.0V 3 Max. S 5
E 1234A
Frequency temperature o —_— o +10/ & i
characteristics Top Ta=-10°Ct0+70 C,VDD—S.O\I,+25 C -120 x10 ‘uuuuuuuuuu‘
Frequency votage characteristis | £V | Ta=+25°C,VDD=1.8Vto55V | =20 | x10° 10203 | 60402
Aging fa | Ta=+25°C VDD =30V fistyear | 5.0 | x0%/yea 3 ‘ ‘
« Please ask tighter tolerance. M Sl Y&———>»
0.65 022 5‘ R R
i o (.75 0.75)
B DC characteristics  6M=0VVi=27Vt036V Voo =18V1055 Ta=-40 C 1o +85°C
ltem Symbol Condition Min. | Typ. | Max. | Unit - — _ )
Voo cUrrant Ioo1 | Voo = 3.0V, Four output off 02 | 30 Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliabilty or electrical spec.
consumption Voo =3.0V,CL=0pF
1002 | Eour = 32,768 kHz output 10 135 .
VD2 current I8kt | Vo2 = 3.0V, Four output off 08 | 10 |"
consumption Vop2 = 3.0V, CL = 0 pF,
I8K2 | Four = 32.768 kHz output 08 | 10
ViH 0.8Voo Vb
E, CLK, DI, FOE )
Input voltage Vi CE, CLK, DI, FO 0 2V
Pulldown Rown CE,FOE 75 600 [ko| H EEPROM Memory characteristics
VoH1 loH=-1mA \oo-0.4 GND =0V\Vop=2.7V103.6V,Vop2=1.8V105.5V,Ta = -40 °C to +85 °C
“H” Output voltage — - -
Vo2 lo = -1 mA Vo0-0.4 tem Symbol | Condition Min. | Typ. | Max. | Unit
Vo1 lo=1mA GND GND +04 v Memory contents 4k (256 x 16) bit
. Vo2 loL=1mA GND GlD +04 Program / Erase Cycle 10° Times
L" Output voltage AIRQ, TIRQ Current ti [ EEPROM writ 1 3 A
Vol3 ARQ, TIRQ GND 004 urren §0nsump ion DD3 write m
loL=2mA Access time twny 5 | 10 | ms




Real time clock module

B Register table

Address Function bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 SEC - §40 520 510 58 54 52 s1
1 MIN - M 40 M 20 M10 M8 M4 M2 M1
2 HOUR - - H20 H10 H8 H4 H2 Hi
3 WEEK - W6 w5 w4 w3 w2 W1 Wo
4 DAY - - D20 D10 D8 D4 D2 D1
5 MONTH - - - C10 c8 c4 c2 ci
6 VEAR Y80 Y40 Y20 Y10 Y8 Y4 V2 vi
7 Y100 0 0 1 0 0 0 0 0
8 MIN Alarm AE MAZ0 | MA20 | MAT0 MAS MA 4 MA 2 MA 1
9 HOUR Alarm AE - HA20 | HA10 HA B HA 4 HA 2 HA 1
R WEEK Alarm c WAG WAS WA 4 WA3 WA2 WA 1 WAD

DAY Alarm - DA20 | DA10 DA S DA4 DA2 DA T

B Reserved
c Interval Timer TOUTY CT6 cT5 CT4 cT3 cT2 CT1 cTo
D Extension Register TEST WADA | UDUTY | USEL - - TSEL1 | TSELO
E Flag Register VLF2 - UF T AF EXF VLF -
F Control Register - - UIE TIE AlE EXIE VLIE —

B EEPROM Table

Data
Segment Address F | dE [ dD | dC | dB | dA | d9 [ d8 | d7 | d6 | d5 | d4 | d3 | d2 | d1 | doO
00
0 : U§er Memory '
F.F 4 kbit (256 x 16 bit)

B AC characteristics (=0 m=27V036VIn=18V055 h=-4Co+57) M Timing chart

Item §mbol | Condition Min. | Typ. | Max. | Unit
CLK clock cycle tek | Vth =0.5Vop | 500 ns
CLK H Pulse Width twh | Vth=0.5Vop | 230 ns
CLK L Pulse Width twL | Vth=0.5Vop | 230 ns
CE setup time tcs 110 ns mtm ton_| |fcr
CE hold time tcH 170 ns } 7
Write data setup time | tos 150 ns
Write data hold time | toH 150 ns ] o o
Read data delay time | tRo | CL=65pF + 10pF 240 | ns Do Louny oy i tzn de X ds X do }L
DO output mode switching time | tzr | CL=65pF + 10pF | 170 ns
DO output disable time | tRz | 0=+ 0FAL= 1010 240 | ns o ————dm3axX me X ao d7 X ds ds X do
Ready setup time tRoy 65 | ns DO tzz Hi-z
Rise and fall time tRF | Voo: 20% to 80 % 30 | ns
Carry busy teary | Xtal = 32.768kHz 78125 | ns
FOUT duty ratio twit | Vth=12V0 Voo=30V | 40 | 50 | 60 | %

B Block diagram

32.768 kHz Control Line
rTc iR !

DIVIDER

CLOCK and CALENDER —

FOUT —>
]
FOE FOUT CONTROLLER TIMER REGISTER
= % | INTERRUPTS S—p
TIRQ <
Y=o I EEE— CONTROLLER ALARM REGISTER
L

CONTROL REGISTER

CLK »t—————— |INTERFACE ]

CE »--T CIRCUIT 256 x 16 bit

1
2 :
DI »——— BUS E°PROM :
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Real time clock module

SERIAL REAL TIME CLOCK MODULE WITH TEMPERATURE SENSOR

RTC-4701JE / NB RX-4702CF

Product number (please refer to page 5)
04147017x000200 04147019x000200
0414702AXXXXx00

¢ Built-in crystal unit allows adjustment-free efficient operation.

» Serial interface which can be controlled by three signal lines.

¢ Alarm interrupt function for day of week, day, hour, and minute.

e Timer interrupt function which can be set up between 1/4096 second and 255 minutes. (Except for RX-4702CF)
¢ OVF interrupt function based on 12-bit additional counter. RTC-4701JE RTC-4701NB RTC-4701CF

 Ability to detect stopping of oscillation and time update. . - m

o Built-in temperature sensor. (voltage output RTC-4701JE / NB :-7.6 mV / °C Typ. RX-4702CF : -7.8 mV / °C Typ.) .
* Wide range of voltage between 1.6 V and 5.5 V. Actual size
* Low power consumption at 0.5 pA /3 V. (Typ.)
* Available for lead (Pb) - free soldering.
e Lead (Pb) - free termainal (RX-4702CF),

Available for lead (Pb) - free terminal (RTC-4701JE / NB). The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B External dimensions / Terminal connectionunit: mm)
H Absolute Max. rating ® RTC-4701JE (/5042000 No_ [ Pin terminal | No. | Pin terminal
Item Symbol | Condition Min. Max. | Unit I s
Supply voltage \Vob Vop to GND -0.3 +7.0 j % :g xg
Input voltage VN Input Pin Voo +0.3 v gonnonnnong 5 | TRa |16 NG
v TIRQ, AIRQ, IRQ | GND -0.3 | +8.0 6 UK 15, NG
Output voltage U Q, AIRQ, IRQ + R4701 - 7 DATA |14 N.C
Vour2 Four, DATA Vop +0.3 = 8 FE |18 [ e
9 12 .
Storage temperature TsTa S o -55 +125 °C E 1234A o e T e
. oooooooooo; — 6.0+0.2
B Operating range 7003 | < ‘;‘
ltem Symbol | Condition Min. Max. | Unit e 2L 1S " 75)% (075)
Power voltage Vob - 16 55 v Jfoes Jozz - =
Clock voltage Veik - ' '
3 . No. | Pin terminal | No. | Pin terminal
Operating temperature | Topr | No condensation -40 +85 °C ® RTC-4701NB (son 22-pin) 1] aw [22] e
2 SOFF | 21 N.C
B Frequency characteristics 6.3 Max. At T8l ne
Item Symbol Condition Range | Unit R4701 N . ﬁ T
Frequency tolerance Af/f Ta=+25°C,Vop=3V |B:523«| x10° g E ; % 12 xﬁ
w 9 14 .
Oscillation start up time tsTA Ta=+25°C,Vop=3.0V 3 Max. S _OE 1234 10 FiET 13 ’E;
Frequency temperature T Ta=-20°Ct0+70 °C 10 |0 05 || 0z 3 e
characteristics o Reference at +25 °C -120 mj | —
Frequency voltage characteristics | V' | Ta=+25°C,Voo=1.6t05.5V | +2 Max. | x10¢/V ) o o )
Aging fa Ta=+25°C,Vop=3.0V | +5Max. | x10°/yer Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.

= Please ask tighter tolerance.

® RX-4702CF (son 10-pin)

e 04
B DC characteristics (GND=0V,Voo=1.6V t05.5V,Ta=-40 °C to +85 °C) 50402 ws MO
ltem Symbol Condition Min. | Typ. | Max. | Unit e - ]‘ ]
lop1 | Vop=5V | (EFUESOE =G 1.0 | 20 g 8
Stndby curent | " E4702 ¢ o
Ib02 | VoD =3V | " soncor ouputis OFF. 05 | 1.0 . 1 23A b
Standby current 2 ViH CE, CLK, DATA, 0.8 Voo \o0+0.3 v - ~
Input Voltage Vi FOE, SOFF GND-03 0.2 Voo No. | Pin terminal | No. | Pin terminal
_ = 1 CE 10 Voo
VoHt | Vob=5V | Joq=-1 mA 45 5.0 W = EI e T e
Outout voltage 1 VoH2 DATA, Fout pins | 2.0 I s o o] w0
i ’ VoH3 Yoo.=3V lor=-100 pA 29 30 g Z?\IF[;: é FZOUET
DATA, Four pins :
Vour [Voo=5V| |oi=1mA 0 +05 v B Temperature sensor characteristics GND =0V, Ta = -40 °C to +85 °C
Vo2 DATA, Four pins T | 6iD+08 ltem Symbol Condition Min. | Typ. | Max. | Unit
Voo=3V | loL=100 pA Ta = +25 °C, GND based
Output voltage 2 VoL3 DATA, Four pins GND GND +0.1 Temperature output Viewe | output voltage VIEMP 148 v
voitage pin,Vop=2.7Vt0 5.5V
Vos | Vop=5V lot=1mA 6D +0.25 ’ -~ .
VoLs | Voo =3V | ARQ, TIRQ, IRQ pins 0D +04 Output precision Tack | Ta=+25°C, Voo=27V1055V 50| °C
Temperature Ve | HCsTas G, RIC-4T01E/ | -7.1 | -7.6 | -8.1 it
sensitivity Vo=27Vt055V | RX-4702CF | -7.3 | -7.8 | -8.3
Linearity ANL | -40°C<Ta<+85°CVon=271055V +20| %
Ta = +25 °C, VTEMP pin,
Output resistance Ro Vop=2.7V10 5.5V GND 1.0 | 3.0 | kQ
standard and Voo standard




Real time clock module

B Register table
RTC-4701 JE / NB : BANKO

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec fos S 40 S20 S10 S8 S4 S2 S1
1 Min fr Min 40 Min 20 Min 10 Min 8 Min4 Min 2 Min 1
2 Hour fr 0 Hour 20 Hour 10 Hour 8 Hour4 Hour 2 Hour 1
8 Day of Week fr W6 W5 W4 W3 W2 W1 Wo
4 Day fr 0 Day 20 Day 10 Day 8 Day 4 Day 2 Day 1
5 Month fr C 0 Month 10 Month 8 Month 4 Month 2 Month 1
6 Year Year 80 Year 40 Year 20 Year 10 Year 8 Year 4 Year 2 Year 1
7 Minutes Alarm AE A-Min 40 A-Min 20 A-Min 10 A-Min 8 A-Min 4 A-Min 2 A-Min 1
8 Hours Alarm AE * A-Hr 20 A-Hr 10 A-Hr 8 A-Hr 4 A-Hr 2 A-Hr 1
9 Day of week Alarm AE A-W 6 A-W 5 A-W 4 A-W 3 A-W 2 A-W 1 A-WO0
A Day Alarm AE ® A-Day 20 A-Day 10 A-Day 8 A-Day 4 A-Day 2 A-Day 1
B - - - - - - — — —
C Timer setup TE ® TD1 TDo * * * *
D Timer Couner 128 64 32 16 8 4 2 1
E Control 1 0 0 0 TI/TP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0

RX-4702CF : BANKO

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
B Additional counter 1 128 64 32 16 8 4 2 1
C Additional counter 2 fr AC1 ACO OVF 2048 1024 512 256
D Control 3 FOES TESTH 0 0 - ACIE ACE SON
E Control 1 0 0 0 0 AF 0 AlE 0
P Control 2 0 TESTO STOP RESET HOLD 0 0 0

RTC-4701 JE/ NB : BANK1

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
B Additional counter 1 128 64 32 16 8 4 2 1
(i Additional counter 2 fr AC1 ACO OVF 2048 1024 512 256
D - — — - - - - - -
E - - - - - - - - -
F Control 3 FOES TEST - - - ACIE ACE SON

Registers 0 to A are the same in BANKO and BANK1.

B AC characteristics  (GND=0V,Ta=-40°Cto+85°C) M Timing chart

W0=30V£10% | Voo=50V10%
[tem mbal ntrol nit
o | Gontrl e, vy | win. | wax. | ‘
CLK clock cycle toLk 600 350 50 % \
CLK H Pulse Width twH CE tcs  twrtwi tRe trr tcH ter
CLK L Pulse Width twi 200 i CLK /_%W oo fL\_/_\_JF—
CE setup time tes towk 1092
CE hold time foh | _ B Data Wilte tos |tou
CE recovery time tcr 400 300
Write data setup time | tos DATA (Do § D1 D6 X D7 ){ DO D7
- - 75 50 ns R
Write data hold time toH < X pie Q
Write data disable delay time | twz (Setup code, sefup address) (Write data) trz
— 0 0
Output mode switching time | too Data Read
Read data delay time tRD | CL=50pF 300 120 DATA D1 D7
adoy — Xoo J( o1 X0 o7]
Output disable time Rz - (200 - |100 « R
Ru=10kQ (Setup code, setup address) (Read data)
Rise and fall time tRF 100 50 ;:m here the DATA pin turns into the output mode.
FOUT duty ratio - 0
(32.768 kHz output) | OV 40| 60| 40| 60 | %
B Block diagram
32.768 kHz Control line
1l

VTEMP <_—.| Temperature

SOFF Sensor Clock and Calendar

Fout <:|

Foe Fout controller :| Timer register |®

TIRQ 4701JE/NB

AIRQ Alarm register

G = -TeeE . g

DATA Control register <—>

CLK  ——* Bus interface circuit [~ and

CE ? System Controller
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Real time clock module

SERIAL REAL TIME CLOCK MODULE

RTC-4574SA / JE / NB

Product number (please refer to page 5)
04145745x000200 04145747x000100
04145749xxxxx00

¢ Built-in crystal unit allows adjustment-free efficient operation.

» Serial interface which can be controlled by three signal lines.

» Alarm interrupt function for day of week, day, hour, and minute.

¢ Timer interrupt function which can be set up between 1/4096 second and 255 minutes .

« Dedicated interrupt output of the two systems (alarm and regular cycle) which allows software masking. RTC-4574SA RTC-4574JE RTC-4574NB
* Ability to detect stopping of oscillation and time update. m - -
» Wide range of interface voltage and clock voltage between 1.6 V and 5.5 V. Actual size

¢ Low power consumption at 0.5 pA /3 V. (Typ.)
* Available for lead (Pb) - free soldering.
* Available for lead (Pb) - free terminal.

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B External dimensions / Terminal connection (Unit: mm)
B Absolute Max. rating
® RTC-4574SA (sop 14-pi
[tem Symbol Condition Min. Max. Unit a s ( pin)
N N No. | Pin terminal | No. | Pin terminal
Supply voltage VoD Vb to GND 0.3 +7.0 H H H H H H H 1 GND 12 Foon
Input voltage VN Input Pin Vop +0.3 v ) Four 13 CE+
Outout voltage Vourt TIRQ, AIRQ GND-0.3| +8.0 ); R4574 o % 3 N.C 12 DATA
PUtvorag Vourz | Four, DATA Voo +0.3 E 1234A = a | ne 1] ok
Storage temperature | TsTa Stored st produc -55 +125 °C 9 NC 110 | TIRQ
ge Temp Ty AL 6 NG |9 | ARa
B Operating range 10.1:02 1 Vo [8 ] G
ltem Symbol Condition Min. Max. Unit =
- §| 0°to10°
Power voltage VoD - é‘-ﬂ-ﬁ-ﬁ-ﬁ-ﬁ-ﬁ-% o &
1.6 55 v Lo L
Clock voltage VeLk - o35 197112 s 015
Operating temperature | Topr | No condensation -40 +85 °C

B Frequency characteristics

ltem Symbol Condition Range | Unit ® RTC-4574JE (v50020-pin) |NO- | Pinterminal | No. | Pin terminal
1 Vi 20 N.C
Frequency tolerance | Aff | Ta=+25°CVop=3V |B:5x23+ | x10° 2 T o Tio | no
Oscilation startuptime | tsa | Ta=+25°C,Voo=1.6V | 3Max. | s 0 H S | Ok 1181 NC
4 ARQ |17 N.C
Frequency temperature Top Ta=-20°Cto+70°C +10 10 R4574 5 TRa |16 N.C
characteristics Reference at +25 °C -120 b 6 CLK |15 NG
Frequency voltage characteristics | f/V | Ta=+25°C,Voo=1.6V10 5.5V +2 x108/V E 1234B 7 DATA 14 N.C
Aglng fa Ta=+25°C,Vop=3V +5 x10'“/year TooooUoooo 8 CE1 13 N.C
- # #10 9 Fcon 12 N.C
= Please ask tighter tolerance. 2 0s03 10 GND 1 NG
B DC characteristics (GND=0V,vDD =1.8V1t055V,Ta=-40°C to +85 °C) 6.0£02
Item Symbol Condition Min. | Typ. | Max. | Unit - é ‘ ‘
Standby current 1 Ioo2 | Voo=5V |  (k,(Er=GiD ; 1.0 | 20 A Ty :)gf c—
Standby current2 | ooz | Voo=3V | DA, ARL TRQ Vo 05 | 10 |" Les Jozz o 07%) 079)
ViH CEo, CE1, CLK, 0.8Vo VoD
i e ViL DATA, Fcon pins 0 [ 02w v
Vot |{Voo=5V | |oy=-1mA 4.5 5.0
Vo2 DATA, Four pins | 2.0 ® RTC-4574NB (son 22-piny [NO- | Pinterminal | No. | Pin terminal
Output voltage 1 1 GND 29 N.C
Voo =3V | on=-100 yA 3.0
VoH3 DATA. Four pins 29 2 Foon 21 N.C
, FOUT P 6.3 Max. 3 NG 20 NG
VoLt |Vop=5V | Jo=1mA | GND+05 v #22 #14 4 CE1 19 N.C
VoL2 DATA, Four pins GND +0.8 R4574 o 5 DATA | 18 N.C
Voo =3V | JoL=100pA ©|g 6 CK |17 N.C
Output voltage 2 Vo3 " | GND GND +0.1 T2 7 TIRQ [ 16 N.C
DATA, F —
o OE 1234A) | 8 | ARQ |15 | NG
Vos |VoD=5V J_ﬂ]A GND +0.25 # 11#11 9 CEo 14 N.C
Vows | Voo =3V | ARQ, TIRQ pins GND +0.4 0.5 Oﬂ. 10 Four  |(13) -
11 Voo [(12)

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




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec fos S40 S20 S10 S8 S4 S2 S1
1 Min fr Min 40 Min 20 Min 10 Min 8 Min 4 Min 2 Min 1
2 Hour fr 0 Hour 20 Hour 10 Hour 8 Hour 4 Hour 2 Hour 1
3 Day of Week fr W6 W5 W4 W3 W2 W1 W0
4 Day fr 0 Day 20 Day 10 Day 8 Day 4 Day 2 Day 1
5 Month fr 0 0 Month 10 Month 8 Month 4 Month 2 Month 1
6 Year Year 80 Year 40 Year 20 Year 10 Year 8 Year 4 Year 2 Year 1
7 Minutes Alarm AE A-Min 40 A-Min 20 A-Min 10 A-Min 8 A-Min 4 A-Min 2 A-Min 1
8 Hours Alarm AE # A-Hr20 A-Hr10 A-Hr8 A-Hr4 A-Hr2 A-Hr1
9 Week Alarm AE A-W6 A-W5 A-W 4 A-W3 A-W2 A-WH1 A-WO
A Day Alarm AE * A-Day 20 A-Day 10 A-Day 8 A-Day 4 A-Day 2 A-Day 1
B Fout control FE # FD4 FD3 #* FD2 FD1 FDo
© Timer interrupt control TE * TD1 TDo ® * * *

D Count Down Timer Timer 128 | Timer 64 Timer 32 Timer 16 Timer 8 Timer 4 Timer 2 Timer 1
E Control 1 0 0 0 TI/TP AF TF AIE TIE
E Control 2 0 TEST STOP RESET HOLD 0 0 0

B AC characteristics GND=0V,Ta=-40°Cto+85°C) M Timing chart

Vo=30V£10% | Voo=50V10%
| )
tem Smbal | Control Min. | Max. | Min. | Vax Unit
CLK clock cycle toLk 800 350 cE 50% t 1 i
tcs twi CH CR
CLK H Pulse Width i M tee tre i
CLK (—‘\ 90 % ——
CLK L Pulse Width twi r 0% \
e ; 400 175 tolk 10%
il o Data Write tos |ton
CE hold time tcH - - - 3
DATA p1 X b6 X b7 Do D7
CE recovery time tcr 600 300 : N
Write data setup time | tos 100 ns " (setup code, seup adcress) i (Write data)
50 wZz
Write data hold time toH 80 Data Read trD
—
Write data disable delay time | twz 0 0 DATA D1 D7 DO
v (o6 Yo7 oo |
Read data delay time tRD | CL="50pF 300 120 D —
(Setup code, setup address) (Read data)
0utput disable time trRz é;t:f[?lfsz - 200 - |100 qm here the DATA pin turns into the output mode.
Rise and fall time tRF 100 50
FOUT duty ratio - o
(32.768 kHzoutput) | °Y 35 165|401 60 | %
B Block diagram
32.768 kHz Control line
[
osC Divider
Clock and Calendar
Fout
Fcon Output controller Timer register
LRQ Interrupts controller Alarm register
AIRQ =—
DATA Control register
CLK 5 p
us interface circuit
CEl Shift register
CEO
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Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE WITH SRAM

RTC-4553

Product number (please refer to page 5)

04145535xxxxx00

* Bult-in 32.768 kHz crystral oscillator with high accuracy.

* Dual Alarm and Timer IRQ function are Available.

e 32.768 kHz clock frequency output. (Nch open drain)

e Low backup current: 0.48 yA/3V (Typ.)

* Wide operating voltage range : 1.7 Vt0 5.5 V

* Wide timekeeper voltage range : 1.15 Vto 5.5V

e CPU interrupt generation function (cycle time range : 1 month to 0.5 seconds, m
includes interrupt flags and interrupt syop function)

» Oscillation stop detection function (used to determine presence of internal data)

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

* Available for lead (Pb) - free soldering.

¢ Available for lead (Pb) - free treminal.

Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
mA lute Max. ratin
bsolute Max. rating e RTC-4553
[tem Symbol Condition Min. Max. Unit
Supply voltage Voo Voo to GND +6.0 #|1:|4|:| |:| |:| |:| |:| T:? N1°' Pin(t;e'\rln[;inal '\1'3 PinTt;rminaI
J—— ouT
Input voltage VIN | Sw, SCK, WR, CSo, CS1 -0.3 Vop +0.3 \ 2 WR 13| Sour
Output voltage Vout | Sout, TpouT D 3 Sin 12| CS1
4 SCK 11 CSo
Storage temperature TsTG i adeid i -55 125 °
ge temp T et + ¢ 5 11 |10] 15
o Onerat IEELEELEE T el
perating range # #
Item Symbol Condition Min. | Typ. | Max. Unit L1 to L5 are test pin. Do not connect them to any terminals.
Power voltage \Vop - 27 | 50 | 55 v . .
Clock voltage Vo ~ 20 | = | 55 v B External dimensions (Unit: mm)
Operating temperature | Vopr | No condensation | -30 | — | +70 | °C ® RTC-4553 (S0P 14-pin)
B Frequency characteristics
[tem Symbol Condition Range Unit D R4553 A ° %
AA 545 E 123 4A ~
Ta = +25 °C, .
Frequency tolerance Af/f Voo =5V A 5+10 | x10 H H H H H H H
B 520 101202
Oscillation start up time tsTA Ta=+25°C,Voo=3.0V | 3.0 Max. S
Frequency temperature T Ta=-10°Cto +70 °C,Vop=5V +10 -
characteristics o Reference at +25 °C -120 b
X 10 ulslslslslslslmant;
Frequency voltage fV | Ta=Fix,Vob=2Vt05.5V J ‘ J ‘
characteristics Reference at 5V .5 - -
Aging fa Ta=+25°C, Voo =5V, first year x10¢) year Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.
B Block diagram
B DC characteristics (GND=0V, Voo =5V =10 %, Ta=-30 °C to +70 °C)
32.768 kHz Day
ltem Symbol Condition Min. | Typ. | Max. | Unit Sec.|Min.|Hou.| of | Day|Mon.|Year
! P 0SC Counter i Week| Y
IDD1 SCK = 500 kHz - 100
Current consumption — - pA J I I I I I I 1
Ibp2 SCK =0 Hz 1.0 3.0 TPouT <—] Output
control Control | Control | Control RAM
VoH loH = -400 pA \on-0.4 — register | register | register (120bit)
Output voltage v 1 2 3
VoL loL=1.6 mA - 0.4 I I I I
A " lozH Vour=5.5V 20 20 A
eak curren -2. .
oz Vour= 0V H Sour<—| Output control |
— ViH 4/5\bp - v SCK—|
nput voltage - Sn—=| input |[—| Shift register
ViL - 1/5Voo CS1— Corﬂlﬁm
IH Vn=55V CSo—| Control circuit
Input current -2.0 2.0 A WR—
P I Vn=0V . SR




Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4543SA / SB

Product number (please refer to page 5)
04145435x000200 04145436x000200

e Built-in crystal unit allows adjustment-free efficient operation.
e Automatic leap year correction.

¢ Output selectable between 32.768 kHz / 1 Hz.

¢ Supply voltage detection voltage: 1.7 V +0.3 V.

¢ Available for lead (Pb) - free soldering.

 Available for lead (Pb) - free terminal. RTC-45435A RTC-454358

Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
ltem Symbol Condition Min. Max. Unit o #?4TC-454SSA s
Sunoly voltage VoD VoD to GND 7.0 No. | Pin terminal | No. | Pin terminal
In Tt)zolta eg Vi - 03 v HAHHAAHA L S S
P g ’ \Vop +0.3 2 N.C 13 N.C
Output voltage Vour - 3 CE 12 N.C
Storage temperature | TsTe S o -55 +125 °C D 4 e | 11 DATA
5 WR 10 CLK
H H H H H H H 6 Foe 9 Voo
B Operating range pr = ! NnC [8 NG
ltem Symbol Condition Min. Max. Unit
. ® RTC-4543SB
Power voltage VoD - 2.5 55 v 8 #0 T i o T
. @, In terminal 0. In terminal
Clock voltage VeLk - 1.4 |:| |:| |:| |:| |:| |:| |:| |:| |:| 1 NG 18 NG
Operating temperature | Vopr | No condensation -40 +85 °C 2 N.C 17 N.C
3 N.C 16 N.C
4 N.C 15 N.C
B Frequency characteristics o 5 Foe |14 Voo
1 N.C
ltem Symbol Condition Range Unit H H |Z| H |Z| H |Z| |Z| H 675 \F’ZS 12 LK
Frequency tolerance Af/f Ta=+25°C,Voo=5V |B:5+23«| x10° # # 8 CE 11 DATA
Oscillation start-up time tsTA Ta=+25°C,Vop=2.5 3 Max. S 9 GND 10 Four
Frequency temperature Ta=-10°Cto +70 °C B o
characteristics Top Reference at +25°¢ | 710/ 120 x10
Frequency voltage N _ oro _ " i .
characteristics Ta=+25°C,Vop=20Vi055V | £20 | x10°/V| @ External dimensions (Unit: mm)
Aging fa First year Ta=+25°C,Voo=5V | +5.0 | x10°/year
« Please ask tighter tolerance. ® RTC-4543SA (30P14-piﬂ)7
HHHHHAHA
B DC characteristics (Voo =5V £05\, Ta = -40 °C t0 +85 °C) p R4543 B} /3
[tem Symbol Condition Min. | Typ. | Max. | Unit E 1234A h
1| ot [Vo=50v] 15 | 30 HHHdHHbHY
2 | ooz |vw=30v| % :Fstﬂj?ri”:L 10 | 20 101202
G 3 | loos |Voo=20V 05 | 1.0 / \ S
consumption - pA 3|
4 | o4 |Voo=50V| ey Foerhy 4.0 | 10.0 julnlalall [7 e
5 | Ips |[Voo=3.0V| Fse="l" 25 | 65 127 _}]035
6 | 1oos | Voo=2,0V | Noloadonthe Four pin 15 | 4.0
“H” input voltage ViH WR, DATA, CE, CLK, 0.8Von ~ 1y ® RTC-4543SB (SOP 18-pin)
“L” input voltage Vi FoE, FseL pins - 0.200 BEBBBBBAEAB — T
Vot |Voo=5.0V ]| Jog=-1.0mA | 4.5
“H” output volt : - R4543 B o
OUPUEVORAgE 1y Voo = 3.0V | DATA Fourpins | 2.5 y =l g
Vot |Voo=5.0V]| fo= 0.5 OE 1234A ~
“L” output voltage ot T lo=1.0 mA -
VoL2 | Voo=3.0V | DATA, Fou pins 08 HHHHHHHHH
Supply detection voltage | Vot 14 |17 | 20 |V y 1e02 5 o1
C - - [ w SN
Output load conditions e Fout pin P —L I N ﬁ R +
N 2LS-TTL ) JrL o
27 0.4 06 0 Min.
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.
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Real time clock module

12C-BUS INTERFACE REAL TIME CLOCK MODULE

RX-8025SA / NB

Product number (please refer to page 5)

04180255xxxxx00 04180255xxxxx00

e Built-in frequency adjusted 32.768 kHz crystal unit.

e Compliant with 12 C high-speed bus specifications. (400 kHz)

* Dual Alarm and Timer IRQ function are Available.

¢ 32.768 kHz clock frequency output. (FOE, FOUT)

e Low backup current: 0.48 yA/3V (Typ.)

* Wide operating voltage range : 1.7 V to 5.5 V RX-80255A RX-8025NB

e CPU interrupt generation function (cycle time range : 1 month to 0.5 ' -
seconds,includes interrupt flags and interrupt stop function) Actual size

¢ Oscillation stop detection function (used to determine presence of internal data)

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

* Available for lead (Pb) - free soldering.

* Available for lead (PD) - free terminal. The details are mentioned in the application manual.

| http://www.epsondevice.com The I2C-Bus is a trademark of Philips Electronics N.V.

B Specifications (characteristics) B Terminal connection
H Absolute Max. rating GND = 0V e RX-8025SA
[tem Symbol Condition Min. Max. Unit
Supply voltage Vo Voo to GND 0.3 +6.5 #14 a No. [ Pin terminal | No. | Pin terminal
Input voltage Vi__|SCL SDA FOEpins| GND-03 | +65 | HHHHHHH 11 nc |14] N
. Vo1 | SDA,INT,INTB pins | GND -0.3 | +6.5 2 scL_ [ 13 SDA
P 9 Vo2 FOUTpin | GND -0.5 | Voo +0.3 D o For 112 | INTB
Stored as bare product 5 4 N.C 11 GND
Storage temperature Range | TsTa terunpacking -55 +125 C 5 TEST | 10 INTA
. 6 Vo 9 N.C
B Operating range GND = 0V HEHHHHH 7 FE | 8 NG
item Symbol | Condition Min, | Max. | Unit # #
Power voltage VoD - 1.7 55 v
Clock voltage VeLk - 1.15 '
o - " " n "
Operating temperature | TopR | No condensation |  -40 +85 °C RX-8025NB N1°' Gl tFe(;rE"'"al ':; P'"t'\e‘r(r;"'"al
- #22 #14 2 Voo 21 N.C
B Frequency characteristics GND =0V 3| @) |20 ne
[tem Symbol Condition Range Unit 4 TEST 19 N.C
5 FOUT 18 N.C
Frequency tolerance Af/f Ta=+25°C,Vo0=3.0V [M:55+1| x10° 6 SoL 17 N.C
— - — S — 7 SDA 16 N.C
Oscillation start-up time tsTA Ta=+25 CC,VDD = 2.0 v 1 Max. S 3 B 15 NG
Frequency temperature Ta=-10°Cto +70 °C, +10 5 9 GND 14 N.C
characteristics Too | \op=30V:Referenceat+25°¢ | 120 | X 10 # #11 ol wE T3 —
» Ta = +25 °C, 5 Wl Ne J12] —
Frequency voltage characteristics | f/V/ Vbo=2.0V1055V +1 Max. | x10
Aging fa  |Ta=+25°C,VDD =30V firstyear | =5 Max. | xi0°/yer | M External dimensions (Unit: mm)
#1 Equivalent to 15 seconds of monthly deviation (excluding offset.)
L ® RX-8025SA (s0P 14-pin)
B DC characteristics (6ND=0V,VDD =18V 1055V, Ta=-40°C to +85 °C) )
ltem Symbol Condition Min. | Typ. | Max. | Unit HHAHAHAA
fSCL = 0 Hz, FOE = GND R8025 B ol Y
Standby current Ipp2 INTA, INTB = Voo Vop=3V 0.48 | 1.20 | pA D E 1234 A w ,{r‘
Four ; output off (“L" level) REEEEL
“H” input voltage ViH SCL SDA FOE pins 0.8Voo 55 v 10.1402
“L” input voltage ViL OURTOED GND-0.3 0.2Voo -
“H” output current lo | Fout pins, VoH =Vbp -0.5V -0.5 / \'- Ed
- THAAA 7"l
loLt Fout pins, VoL = 0.4V 0.5 A 1 L 035
“L” output current | lor2 | INTA, INTB pins, Vo= 0.4V | 1.0 T ]
loL3 SDA pin,VoL = 0.4V 4.0
® RX-8025NB (S0N 22-pin)
6.3 Max.
R8025 ~
k=]
2E
OE 1234A :n
05 | 02l
T




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Seconds 0 S40 S20 S10 S8 S4 S2 S1
1 Minutes 0 M 40 M 20 M10 M8 M4 M2 M1
2 Hours 0 0 H20P A H10 H8 H4 H2 H1
3 Weekdays 0 0 0 0 0 w4 W2 W1
4 Days 0 0 D20 D10 D8 D4 D2 D1
5 Months 0 0 0 MO 10 MO 8 MO 4 MO 2 MO 1
6 Years Y 80 Y 40 Y 20 Y10 Y8 Y4 Y2 Y1
7 Digital Offset 0 F6 F5 F4 F3 F2 F1 FO
8 Alarm_W ; Minutes 0 WM 40 WM 20 WM 10 WM 8 WM 4 WM 2 WM 1
9 Alarm_W ; Hour 0 0 WH 20 WP, A WH 10 WH 8 WH 4 WH 2 WH 1
A Alarm_W ; Weekday 0 WW 6 WW 5 WW 4 WW 3 WW 2 Ww 1 WwW o0
B Alarm_D ; Minutes 0 DM 40 DM 20 DM 10 DM 8 DM 4 DM 2 DM 1
C Alarm_D ; Hour 0 0 DH 20 DP, A DH10 DH 8 DH 4 DH2 DH 1
D Reserved Reserved
E Control 1 WALE DALE 12,24 CLEN 2 TEST CT2 CT1 CTO
F Control 2 VDSL VDET XST PON CLEN 1 CTFG WAFG DAFG

0 : Always set this bit to “0”.

B AC characteristics B Timing chart
Item Symbol | Min. | Typ. | Max. | Unit
SCL clock frequency fscL 400 | kHz
Tolerance spike time on bus |  tsp 50 | ns
i ; . S| i Bit6 Bit0 Stop Start
Start condition set-up time | tsu; st 06 Protocol Conditt?:n ) MsBét(ZV) (A'E) (IF_{?VE\;I) ?%( Condition (P) Condition ()

Start condition Hold time | tHp ; sTA

tsusTa tow | thien 1/fscL tsu;sta

SCL “L” time tow | 1.3 T ; I i
. i || oseL AT \
SCL “H” time thieH | 0.6 _ 9) / s P) (S)

- t
SCL and SDA rise time tr t i -
- - 0.3 \ [ ) [ ]
SCL and SDA fall time t SDA I ; I
L L A (GY 4 | ¥
Data set-up time tsu; DAt | 200 e e T —
ns tHo:sTa tsu,0am tH:0AT tsp tsussto HD;STA
Data hold time tHp; paT| O
Stop condition set-up time | tsu; sto | 0.6
- s
Bus free time tBUF | 2.0
B Block diagram
FouT %zur;ﬁ —| Comparator_W ’(‘,\',ﬁ{]mﬁ‘g{lfﬁ"ese'ﬁ)' p— .
Foe Control DR Detect < po
L | larm_D Register
Comparator_D (Min, Hour)
lJ:—_ L] gg’r'?:cr NN Time Counter
= | 0sC “tion Div. (Sec, Min, Hour, Week, Day, Month, Year)
1 I T
Address Address
Doetse%t = Decoder || Register o SCL
T
R
NTA Control SDA
> >
Interrupt Control Shift Register
[+ [+
INTB GND
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Real time clock module

12C-BUS INTERFACE REAL TIME CLOCK MODULE

RX-8581SA / JE /NB

Product number (please refer to page 5)
04185815XxXxXxxx00 04185817xxxxx00
04185819x000200

e Built-in frequency adjusted 32.768 kHz crystal unit.

e Compliant with 12 C high-speed bus specifications. (400 kHz)
* Alarm and Timer IRQ function are Available.

* 32.768 kHz clock frequency output. (Duty 50 + 5%)

e Low backup current: 0.5 yA/3V (Typ.) RTC-8581SA RTC-8581JE RTC-8581NB
* Wide operating voltage range : 1.8 Vt0 5.5 V u
* Wide timekeeper voltage range : 1.6 Vto 5.5V Actual size “ -

* Available as small package. (SON 22-pin)
* Available for lead (Pb) - free soldering.
 Available for lead (Pb) - free terminal.

The details are mentioned in the application manual.

| http://www.epsondevice.com The I2C-Bus is a trademark of Philips Electronics N.V.

B Specifications (characteristics) B External dimensions / Terminal connection (Unit: mm)
B Absolute Max. rating GND = 0V o RX-8581SA .
ltem Symbol Condition Min. Max. Unit ) (S0P 14-pin)
Supply voltage VoD Vop to GND -0.3 +7.0 v #14 #3 B No. | Pin terminal | No. | Pin terminal
Input voltage 1 Vint FOE pin Vop +0.3 HAAAAAA 1 NG [14 Four
- 2 SCL 13 N.C
|gptut \;oltaltge 21 VVIN2 SCII_:, SDA_plns GND 0.3 ; +8.g . v ) R8581 o 3 on |12 NG
L oum ouT pin po+2. E 1234A ~ a1 ne (1] v
Output voltage 2 Vourt SSPA‘,' I.,NT pdlnts +8.0 EEEEEL 5 GND | 10 FOE
Storage temperature Tsta et unpacking -55 +125 °C 6 N.C 9 N.C
10.1+0.2 7 INT 8 N.C
B Operating range GND = OV
ltem Symbol Condition Min. Max. Unit %
Power voltage VoD - 1.8 55 v | &
Clock voltage VoL - 1.6 )
Operating temperature | Topr | No condensation -40 +85 °C
B Frequency characteristics GND = 0V
ltem Symbol Condition Range | Unit ® RX-8581JE (vs0J 20-pin) N1°- Pi”‘;fg‘i”ﬁ' '\;8- Fin t:‘rg"i"a'
Frequency tolerance Af/f Ta=+25°C,V\op =3.0V | B:5+23 } x10° 2 N‘C 19 N:C
Oscillation start-up time tsTA Ta=+25°C,Vop=3.0V 3 Max. S #0 1 3 FOE 18 N.C
Frequency temperature T Ta=-10°Ct0+70 °C, +10 | 10° qoannnnoos 4 Voo 17 N.C
characteristics ® | Voo=30V;Referenceat +25°C | -120 R8581 5 Four [ 16 NG
Frequency voltage Ta=+25 °C, . & 6 scL_ |15 N.C
characteristics w Vop=2.0V1t05.5V =2 Max. | x10°/V E 1234A 7 SDAT | 14 N.C
Aging fa | Ta=-+25°C,VDD =30V | +5Max. | x10°/yea T 8 | (ony 131 NC
# #10 9 GND 12 N.C
=1 Equivalent to 1 minute of monthly deviation (excluding offset.) 70403 10 T 1 NG
«2 Please ask tighter tolerance —
6.0+0.2
B DC characteristics (6ND =0V, VDD = 1.8V10 5.5V, Ta = -40 °C t0 +85 °C) . ‘ ‘
ltem Symtal Condition Min. | Typ. | Max. | Unit Trrrrrrrrry 215 41%)
Power current 1 Ipp1 | fscL=0Hz Voo =5V 065/ 1.2 Les o2z o 075) 075)
INT = Voo, FOE = GND
Power current 2 D02 | Foyr; output off (“L” level) | Yo0.=3V 045 0.8
Power current 3 Iops | fseL=0Hz =5V 30 | 75
b i | INT, FOE = VoD o 17 a5 VA No. | Pin terminal | No. T Pin terminal
Ower curren DD4 | Fyr; 32.768 ki output ON, L= 0pF | YO0 = : - L GTIE - [HiNiBHmIna
P— . ; ® RX-8581NB (son 22-pin) 1 INT 22 N.C
Power current 5 Ibps | 1SCL=UHz Voo=5V 8.0 | 20.0 2 GND 21 NG
INT, FOE = Voo -
Power current 6 D06 | Foyr: 32768 izt ON, L= 30 | Voo =3V 50 | 12.0 3 (Voo) 20 N.C
‘ : 6.3 Max 4 N.C 19 N.C
) ViH1 FOE pin 0.7 Vo Vo0 403
“H” input voltage - ‘ ‘ 5 SDA 18 N.C
ViH2 SCL, SDA pins 0.7Von 6.0 22 mnnnd A 6 SGL 7 NG
“L” input voltage Vi Input pin 6D 03 0.3Voo R8581 N 7 FOUT 16 N.GC
Vot Voo=5V loi=-1mA| 4.5 5.0 s 8 Voo 15 N.C
“H” output current | Vowz | FOUT pin | Voo=3V,lon=-1mA | 2.2 3.0 o 9 FOE 14 N.C
VoH3 Voo=3V, lon=-100pA | 2.9 30 |, B _@H EIE?‘}G L 10| NC 18] —
VoLt Voo=5V,loL= 1mA | GND B +05 0 wll™ s ] nNe Ja2] —
Vor2 | FOUT pin | Voo=3V,loL=1mA | GND 6D +08 m %
“L” outout current Vois Voo=3V,lo.=100pA | GND 6D +0.1 — ;'
p VoL4 INT oin Vop=5V,lo=1mA | GND 6lD 4025
VoLs P Vop=3V, lo=1mA | GND 6D +04
Vots | SDA pin | Voo> 2V, loL=3mA | GND (D +04 Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 SEC 0 40 20 10 8 4 2
1 MIN 0 40 20 10 8 4 2 1
2 HOUR 0 0 20 10 8 4 2 1
3 WEEK 0 6 5 4 3 2 1 0
4 DAY 0 0 20 10 8 4 2 1
5 MONTH 0 0 0 10 8 4 2 1
6 YEAR 80 40 20 10 8 4 2 1
7 RAM ° ° ° ° ° ° ° °
8 MIN Alarm AE 40 20 10 8 4 2 1
9 HOUR Alarm AE ° 20 10 8 4 2 1
A WEEK Alarm AE 6 5 4 3 2 1 0
DAY Alarm . 20 10 8 4 2 1
B Timer Counter 0 128 64 32 16 8 4 2 1
© Timer Counter 1 U U U U 2048 1024 512 256
D Extension Register TEST WADA USEL TE 0 0 TSEL1 TSELO
E Flag Register 0 0 UF TF AF 0 VLF 0
F Control Register 0 0 UIE TIE AIE 0 STOP RESET

0 : Always set this bit to “0”.

B AC characteristics B Timing chart
Item Symbol | Min. | Max. | Unit
SCL clock frequency fscL 400 | kHz
Tolerance spike time on bus tsp 50 | ns
Start condition set-up time | tsu; st Start Bit7 Bit Bit0 ACK Stop Start
Start condition Hold time | t ; st 06 Protocol | conation 5 MSB (A7) (46) ) @ Condiion )| | Gonltion (5
N tsu:sTA tow  thicH 1/fscL tsusTa
SCL “L” time tLow 1.3 e e e
: b T / r \
SCL “H” time tHigH | 0.6 ScL / ] L
- | | (P) (s
SCL and SDA rise time tr 03 (S) o
- X tr tr
SCL and SDA fall time tf a r \ ) f \
; SDA \ / >§ \
Data set-up time tsu; par | 100 L L (A) | L
ns - A B 1 s
Data hold time HD ; DAT 0 tH;sTA tsupat tHD‘DA‘T tsp tsusto ‘ HD:STA
Stop condition set-up time | tsu;sto | 0.6
S
Bus free time tBUF 1.3 V
Fout Duty tw/t 45 | 55 | %
B Block diagram
32.768 kHz
0 v
osc Divider " | Clockand Calendar [~

Fout controller Timer register

I —
ii

o
INT <«—— | Interrupts controller Alarm register <
scL I’C-Bus B — Control register =
interface and
SDA +——| circuit System Controller
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Real time clock module

12C-BUS INTERFACE REAL TIME CLOCK MODULE

RTC-8564JE / NB RX-8564CF

Product number (please refer to page 5)
04185647x000100 04185649x0000200
0418564Ax000100

e Built-in crystal unit allows adjustment-free efficient operation.

e Compliant with 12 C high-speed bus specifications. (400 kHz)

* Equipped with alarm, timer, and frequency output (32.768 kHz, 1024 Hz,32
Hz,1 Hz) features.

* Operating in wide voltage range from 1.8 V to 5.5 V,and in wide range of
clock voltage from 1.0 V to 5.5 V. (RTC-8564JE / NB : -20 °C to +70 °C / RX-
8564CF:+25 °C)

e Low power consumption at 275 nA /3.0 V. (Typ.)

* Available for lead (Pb) - free soldering.

¢ Lead (Pb) - free terminal (RX-8564CF), Available for lead (Pb) - free
terminal.(RTC-8564JE / NB)

RTC-8564JE

RTC-8564NB RX-8564CF

Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com The I2C-Bus is a trademark of Philips Electronics N.V.
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B Specifications (characteristics) B External dimensions / Terminal connection (Unit: mm)
B Absolute Max. rating ® RTC-8564JE (vs0J20-pin) — e
o : " No. | Pin terminal | No. | Pin terminal
[tem Symbol Condition Min. Max. Unit 1 NG 20 NG
Supply voltage Voo | VootoGND | -05 | +65 | V nnnnnnnnn 2 | nc |19 e
Input voltage Vi Input pin R8564 3 CLKOE 18 N.C
— GND -0.5 | Voo +0.5 v
Output voltage Vo INT pins o < 4 Vop 17 N.C
5 | CLKOUT |16 N.C
DC Input current I ©
- -10 10 mA E 1234A 6 SCL 15 N.C
DC Output current lo o 7 SDA 14 NC
Storage temperature | Tsta S et -55 +125 °C q oo 8 | @Np) |13 N.C
70403 9 GND 12 N.C
B Operating range _ = 0] W |11 N.C
[tem Symbol Condition Min. Max. Unit >< ‘ 6.0 0.2 ‘
[2C-BUS access at ST T=
Power voltage Voo | 00 ke L T T 2L s =
Clock voltage VeLk - Viow 0.65 0.22 0 Min BE BE
Operating temperature | Topr | No condensation -40 +85 °C (0.75) (075)
B Fr n har risti
equency characteristics ® RTC-8564NB (son 22-pin) No TPmiarmira T No TP ermira
Item Symbol Condition Range | Unit - Il tl%"'”a 2 In t;’g“"a
Frequency tolerance Af/f Ta=+25°C,Vop=3.0V |B:5+23%| x10° 2 GND 21 N'C
Oscillation startup time | tsta | Ta=+25°C,Vbo=1.8V | 3Max. s 6.3 Max 3| @©Np) | 20| e
Frequency temperature To Reference at +25 °C, +10 x10° #2 1 4 N.C 19 N.C
characteristics P | Ta=-10°Cto+70 °C,Voo=3.0V | -120 -1 5 SDA 18 N.C
RIC- Ta=+25°C, R8564 o 6| soL |17 nC
Frequency voltage o 8564JE/NB | Vop=1.0Vt055V 42 Max. | X 10°/ g S 7 | cLkout | 16 N.C
characteristics RX- Ta=+25°C, - ' v O E 1234A 0 8 Vop 15 N.C
8564CF | Vop=1.8Vt055V L 9 CLKOE 14 N.C
Aging fa Ta=+25°C,Vop=3.0V +5 X 10°/ year #1 #11 10 N.C 13 —
. 02 _
= Please ask tighter tolerance = ﬁ* _ il NG 2
B DC characteristics  (GND=0V,Voo=1.8 V 1055V, Ta = -40 °C to +85 °C) m :,'l ;.
[tem Pin | Symbol Condition Min. | Typ. | Max. | Unit —
Power current fscL=0Hz, Voo =50V 0.33 | 0.80
(not during access) Ipp | fscL=0Hz Voo=3.0V 0.275 | 0.70
(CLKOUT = 0 Hz) fso=0Hz Voo=20V| | 025 | 0.65 uA ® RX-8564CF (son 10-pin) 04
Power current fscL=0Hz, Voo =5.0V 25 | 34 50402 1.0
(not during access) ~ | Ipp3zk | fsc=0Hz,Von=30V 15 | 2.2 [0 7ol 1026
(CLKOUT = 32.768 kHz) fsoL=0Hz, Voo =2.0V 11 | 1.6 [ [T
“L” input voltage viL -0.5 0.3V o 3
L hprifi - v E8564 |: ol°
H” input voltage ViH 0.7\ioo V00405 ~
“L” output current SDA loL -3 _ [ . 1 23A ]
“L” output current INT :2t Vo=04VVoo=5V| -1 T ImA . *
“ output current | OV [ on 1 : ' g
—_ =
p - S S | H H H H H | EI :I No. | Pin terminal | No. | Pin terminal
Iégv(\:/ \é(;l’éa%i (}e'\tI%ctlon Ta=-40°Cto+85°C 1.1 1 Vob 10 | CLKOE
H Ta=-20°Cto+70° 1.
_ Viow a OOC to+ UOC _ 09 0 v 2 | Clkout | 9 N.C
Low voltage detection Ta=-40°Ct0+85°C 1.2 3 N.C 8 NG
RX-8564CF Ta=+25°C 1.0 4 SCL 7 INT
5 SDA 6 GND
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Control 1 TEST 0 STOP 0 TEST 0 0 0
1 Control 2 0 0 0 TI/TP AF TF AIE TIE
2 Sec VL S 40 S20 S10 S8 S4 S2 S1
3 Min * Min 40 Min 20 Min 10 Min 8 Min 4 Min 2 Min 1
4 Hour * * Hour 20 Hour 10 Hour 8 Hour 4 Hour 2 Hour 1
5 Day * ® Day 20 Day 10 Day 8 Day 4 Day 2 Day 1
6 Day of Week * * # * * W4 W2 W1
7 Month / Century C * * Month 10 Month 8 Month 4 Month 2 Month 1
8 Year Year 80 Year 40 Year 20 Year 10 Year 8 Year 4 Year 2 Year 1
9 Minutes Alarm AE A-Min40 | A-Min20 | A-Min10 A-Min 8 A-Min 4 A-Min 2 A-Min 1
A Hours Alarm AE * A-Hr 20 A-Hr 10 A-Hr 8 A-Hr 4 A-Hr 2 A-Hr1
B Day Alarm AE ® A-Day 20 A-Day 10 A-Day 8 A-Day 4 A-Day 2 A-Day 1
C Week Alarm AE * * s * A-W 4 A-W 2 A-W1
D CLKOUT frequency FE * * # € # FD1 FDO
E Timer control TE ® ® ® ® * D1 TDO
F Timer 128 64 32 16 8 4 2 1

B AC characteristics (n=18V55T=-40Ct+%5°) M Timing chart

ltem Symbol | Min. | Max. | Unit
SCL clock frequency fscL 400 | kHz
Tolerance spike time on bus | tsp 50 | ns p | Start Bit7 Bit6 BiStO ACK Stop Start
rotoco i LSB Conditon (P 12
Start condition set-up time | tsu; s Condition (s) MSB (A7) (A6) (RW) (A ondition (P) | | Condition (s)
" : 0.6 tsusstA tow | thies 1/fseu tsu;sTa
Start condition Hold time tHD ; STA [ T s | et | s O = "“\
SCL “L time tow | 1.3 scL [ \ ﬂ ] L
: Hs (s) L - (P) ()
SCL “L" time tHIGH 0.6 taur
tr tr
SCL and SDA rise time tr \] r \ ki A \
: - |03 SDA \ n \
SCL and SDA fall time tf " e w__j g Bls
Data set_up time tsu ; DAT 100 tho:sat tsu0at tHo;0AT tsp tsussto ‘ HD;STA
ns
Data hold time tHo;paT| O -
Stop condition set-up time | tsu;sto| 0.6 s
B Block diagram
Control1 00
32.768 kHz
Voltage Control2
CRYSTAL
Detector Seconds
L Minutes
= |osc U
| Hours
Divider Days
cLkout Output Weekdays
CLKOE ——— Control { Month/Century
T Years
INT T Control Minutes Alarm
——| Logic Hour Alarm
SCL —— I'C-BUS Day Alarm
SDA ~—— Interface ! Weekday Alarm
CLKOUT frequenc
Address - d Y
Register Timer Control
m Timer OF
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Real time clock module

4-bit REAL TIME CLOCK MODULE

RTC-7301SF / DG

Product number (please refer to page 5)

04273018x000200 04273011x000200

e Built-in crystal oscillator 32.768 kHz with frequency adjusted

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

¢ Built-in 30 second adjustment function, digital pace adjustment function (Max.
adjustment: £192 x 10°)

e Built-in alarm and timer interrupt functions.

* Built-in semiconductor temperature sensor (Voltage output: -7.8 mV / °C, RTC-7301SF RTC-7301DG
RTC-7301SF) — -
» Operating voltage range:2.4 V to 5.5 V, time keeping voltage range: 1.6 Vto 5.5 V Actual size

e Low current consumption (0.6 pA /3 V Typ.)

* High speed parallel interface compatible with SRAM
¢ Available for lead (Pb) - free soldering.

¢ Available for lead (Pb) - free terminal.

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating GND = 0V
item Symbol [ Condition Min. | Max. | Unit e RTC-7301SF . Aramnal o b
- 2 Foon 23 (Vo) |
Supply voltage \Vop Vop to GND 0.3 +7.0 #ﬁ'ﬂ Tnnnnnnn ﬂﬁﬂs g o (&L
Input voltage VIN | Input terminal, D0 to D3 pins | GND -0.3 | Vop +0.3 v 4 | viemp [ 21 [ (voo) |
Output voltage (1) Voutt | IRQ pin GND-0.3| +8.0 . mDE §¥$
Output voltage (2) Voura | FOUT, D0-03 pins,VTEMP in | GND -0.3 | Vop +0.3 D o I e e
Stored as bare product o 2 1
Storage temperature | TsTa r unpeching -55 +125 C O o e .
11 RD 14 Ds
B Operating range GND = OV #U1 INIRIRIRIRINIRIg U#% 12 ] ewo [ 13 [ WR
Item Symbol Condition Min. Max. Unit ® RTC-7301DG
Power voltage Vb - 2.4 55 v 8 0 [No. [P terminal | No. [P terminal
Clock voltage VeLk - 1.6 5.5 v minininininininlin > FET 2 (\\IIEL
Operating temperature | Topr | No condensation -40 +85 °C # 2 TQ 12 ((\:/ISLDL
D 5 A? 14 Dn‘
B Frequency characteristics O 6 fo 113 D
[tem Symbol Condition Range Unit \# EIEIEIEpEpEEN \#Jg 8 RD_ | 11| Dy
— 9 GND | 10 WR
Frequency precision Af/f Ta=+25°C,Vop=3.0V |B:5+23=| x10°
Oscillation start-up time |  ts1A Ta=+25°C,Vop=2.4V 3 Max. S
Frequency temperature | Ta=-10°Cto+70°C +10/ | 10° B External dimensions (Unit: mm)
characteristics ® Vbp = 3.0V -120
Frequency voltage Ta=+25°C, " _ )
characteristics N Vob= 1.6V t0 5.5V =2 | XN ® RTC-7301SF (ss0p 24-pin)
Aging fa Ta=+25°C,Voo=3.0V +5 X 10° year 102403
= Please ask tighter tolerance
B DC characteristics GND=0V,Voo=1.6Vt0 5.5V, Ta = -40 °C to +85 °C ERHERIREE R .
ltem Symbol Condition Min. | Typ. | Max. | Unit D R7301 42
Current consumption o1 |Vob=5V G30,RD, W_R =V — 110120 uA 0 E 123 4A =
(When non-accessed) o-A, C51 = GAD ' o
" Do-D3, IRQ = Hi-z OOOE0B0HHb0E0Ed L
FOUT = Output OFF FOUT = Hi-z (OFF
VTEMP = Output OFF Iop2 | Vop=3V Ve < 2 OFF) - 06|10 pA
Note)There is no VTEMP pin on the RTC-7301DG so iﬁmﬁﬁf_m | 12‘0 e j%K%
in withi iti i 05
standards for the VTEMP pin within the conditions described above do not apply. J—Lﬁ HM 0 Min. 015 HH% 0°to10°
B Temperature sensor characteristics  GND=0VTa=-40°Cto+85°C
ltem Symbol Condition Min. | Typ. | Max. | Unit Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.
Temperature output Ta=+25 °C, GND based output voltage _
voltage VTEMP | NP pins, Vo= 27V 10 5.5V 1470 v ® RTC-7301DG (oiP 18-pin)
Output precision TacR | Ta=+25°C, Voo=2.7V10 5.5V #50 | °C ‘{ 28.1 Max, i
Temperature -40°C < Ta < +85 °C, , e
sensitivity Vs Voo=27Vto55y | 73| 78|83 ]It .||, RTC7301
Linearity ANL | -40°C<Ta<+85°C, Voo=27V 1055V 20| % “Ilfo E 123 4A
Temperature detection range | Tsop | ANL<+2.0%, Voo=2.7Vt05.5V | -40 +85| °C S e G 7.62
. Ta=+25 °C, VTEMP pins, Voo = 2.7V to T \ £
Output resistance Ro 5.5V GND standard and Voo standard 10130 | ke ¢ ] Sy oz
Load condition CL Vop=2.7V10 5.5V 100 pF a e 90°to 105° ‘
RL Vop=2.7V1t05.5V 500 kQ ” H-M <
Response time tRsP | Vo=3.3V CL=50 pF RL= 500 K, Max, +1°C 200 | ps B o e
93 Note)There is no temperature sensor function on the RTC-7301DG.




Real time clock module

B Register table
BankO Clock and calendar registers Bank1 Alarms and FOUT registers Bank2 Digital offset and timer registers

(72} (2] (7]

[7¢3 173 171

% Register bit3 | bit2 | bit1 | bit0 § Register bit3 | bit2 | bit1 | bit0 § Register bit3 | bit2 | bit1 | bit0
<< << <<

0 1 second digit| 8 4 2 1 0 1 second digit| 8 4 2 1 L Digital offset DT3 | DT2 | DT1 | DTO
1 10 second digit | FOS | 40 20 10 1 10 second digit | AE 40 20 10 1 DT.ON| DT6 | DT5 | DT4
2 1 minute digit| 8 4 2 1 2 1 minute digit| 8 4 2 1 2 - 0 0 0 0
3 10 minute digit| o 40 20 10 & 10 minute digit | AE 40 20 10 & - 0 0 0
4 Thour digit| 8 4 2 1 4 Thour digit| 8 4 2 1 i Timer counter 8 2 1
5 10 hour digit| o 0 20 10 5 10 hour digit | AE ° 20 10 5 preset value 128 | 64 32 16
6 Day digit| o 4 2 1 6 Day digit | AE 4 2 1 | 6 | Timer counter 8 4 2 1
7 1 day digit| 8 4 2 1 7 1 day digit| 8 4 2 1 7 data 128 | 64 32 16
8 10 day digit| o 0 20 10 8 10 day digit | AE o 20 10 8 Timer settings TE TI/ | TD1 | TDO
9 1 month digit| 8 4 2 1 9 - o o ° o 9 - 0 0 0 0
A 10 month digit| o 0 0 10 A - o o o o A - 0 0 0 0
B 1 year digit| 8 4 1 B CS1 Controller | CTEMP | CDT ON | e o B - 0 0 0 0
C 10 year digit| 80 40 20 10 G | FOUT divider rafio setting register |~ © FD2 | FD1 | FDO C - 0 0 0 0
D 100 year digit| 800 | 400 | 200 | 100 D | FOUT divider rafio sefting register |~ FE 0 FD4 | FD3 D - 0 0 0 0
E 1000 year digit | TEST | TEMP | 2000 | 1000 E Alarm control | TEST | TEMP | AF | AIE E Timer control TEST | TEMP | TF TIE
F Control registers | BankSel1 | BankSel0 | STOP | BUSY/ADI | | F Control register | BankSel1 | BankSel0 | STOP | BUSY/ADI | | F | Control register | BankSel1 | BankSel0 | STOP | BUSY/ADJ

B Reading data B AC characteristics
oGND =0V, Ta=-40°Cto+ 85 °C eInput conditions: VI = 0.5 x VDD, V0 = 0.5 x Voo eQutput load : CL = 100 pF (tACC, tACS, tARD)
tre
Voo=24 1036V | Voo=45 t055V
Item i
oo Ae te Symbol | Control Min. | Max. | Min. | Max. Unit
:“CC fon Read cycle time tRe - 150 | - | 85 | - ns
ACS
TS y Address access time tacc - - 150 - 85 ns
toz tonz CE access time tacs - - | 150 | - 85 ns
. tacs RD access time tARD - - 100 - 45 ns
teiz tonz CE output set time teLz - 5 - 3 - ns
_ S tarp ] CE output floating tcHz - - 60 - 30 ns
FD torr torz RD output set time toz - 5 - 3 - ns
- 7 ~ E<>— RD output floating toHz - - 60 - 30 ns
otoBe * Output hold time toH - 10 | - 5 - ns
Write cycle time twe - 150 - 85 - ns
B Writing data (CS Control) Chip select time tow - 40| - | 70 | - ns
Address valid end of write taw - 140 - 70 - ns
twe Address setup time tas - 0 - 0 - ns
Aoto As Address hold time twr - 0 - 0 - ns
taw " twa Write pulse width twp - 130 | - 65 - ns
o { { / 3 X e A \ S S S Input data set time tow - 80 - 35 - ns
tas Input data hold time toH - 0 - 0 - ns
t//F FOUT = .
cSi /[T FOUT output frequency duty DUTY 32,768 kHz 40 60 40 60 %
WR X 4 B Block diagram
tow ton
Do to Ds />1§ 4@ 32.768 kHz Control line
osc DIVIDER Degital Trimming ]
. 1 REGISTER
W Writing data (WR Control) VTEMP <—|T922ﬁ;2‘,‘”.‘?
Fout
loo Foons 21 FOUT CONTROLLER CLOCK and CALENDAR
o000 7301DG ....... T
oo lon RQ INTERRUPTS TIMER REGISTER
CONTROLLER [ |
— L 4 2
0o /
Too Acto At > ALARM REGISTER
7 Doto De < = BUS
WR e ]
o / ) INTERFACE CONTROL REGISTER
oo 55 CIRCUIT and
_ \ /. SYSTEM CONTROLLER
oo N /| CS1
Ino (oo . )
— % & R ST, o g2
P e aware tha - ITfers accordaing to the tollowin oints.
D />1r *1)The VTEMP output is not connected to ag external pin. 9=p
*2)The FCON input pin is not connected to an external pin, but is fixed at "H" internally. 94




Real time clock module
4-hit REAL TIME CLOCK MODULE

RTC-62421 / 62423

Product number (please refer to page 5)
04262421xxxxx00 04262423xXxXxxx00

e Built-in crystal unit allows adjustment-free efficient operation.

e 24 h /12 h changeable and leap year automatically adjustable (gregorian
calendar).

¢ Pins and functions are compatible with the MSM6242 series.

¢ Available for lead (Pb) - free soldering.

* Available for lead (Pb) - free terminal. m

Actual size

RTC-62421 RTC-62423

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
[tem Symbol Condition Min. Max. Unit ® RTC-62421 No. | Pin terminal | No. | Pin terminal
1 STD. P 18 Voo
Supply voltage \Vop -0.3 +7.0 #18 #0 —
Ta=+25° V 2 CSo 17 (Vob)
inputand outputvaliage | Vio | 2= 720 U [GND-03 | Vo0 +03 LTI LT  ETE T
RTC-62421 -55 +85 4 Ao 15 CSi
° D 1 0
Storage temperature = | TsTG RTC-62423 55 125 C #O g 22 1131 g
« Stored as bare product after unpacking oot 7 As 12 D:
# #9 3 ®D |11 Ds
o . 9 GND 10 WR
u peratlng range L RTC_62423 No. | Pin terminal | No. | Pin terminal
ltem Symbol Condition Min. Max. Unit #24 #3 1 STD.P |24 Voo
Power voltage Vb - 4.5 55 v DOO00000000070 g S, gg xaui
N DD.
Clock voltage VeLK - 2.0 55 \ 4 ALCE 21 e
Operating temperature | Topr | No condensation -40 +85 °C D 5 A 20 CS:
6 NC 19 Do
O 7 A 18 NC
B Frequency characteristics INIRINININININININININ] 8 ne |17 NC
# #12 9 . 16 D
ltem Symbol Condition Range Unit 10 23 15 D
62421 A +10 11 RD. 14 D
Ta=+25°C,| 62421B +50 12 GND 13 WR
Frequency tolerance Af/f Voo =5V 62423 A =20
62423 +50 | y10¢ | H External dimensions (Unit: mm)
-10°Cto +70 °C +10/-120
Frequency temperature T (Reference at +25 °C) ® RTC-62421 (DIP 18-pin)
characteristics ® -40 °C to +85 °C 107220 231 M
(Reference at +25°C) | * | e |
Frequency voltage Ta=+25°C ey
= -6
characteristics W Vop=4.5V 10 5.5V 9 XI0EV 2 ]DP RTC62421 A
Aging fa Voo =5V, Ta = +25 °C, first year +5 ¥ 10° year O EPSON 1234 A
[ s s sy
B DC characteristics K y S
ltem Symbol Condition Min. | Typ. | Max. | Unit terminal L
| loot | V=5V 15 | 30 254 osMa S
Current consumption 02 CS1=0V Vo= 2V 1 18 LA aTC 3
. [ J - SOP 24-pin
“H” input voltage (1) | ViH1 2.2 - All'inputs 62423 ( pin)
- V| other than | 16.3 Max.
“L” input voltage (1) | Vi1 0.8 CS1
] Inputofver HHEAAAHAAAHAHAAN
Input leak current (1) | ILki Vi = Von/0V _ 1/41 uA | tenDoto s )
Input leak current (2) | ILk2 110040 D RTC62423 A @ %
“L” output voltage (1) | Vor | loL=2.5mA 0.4 Doto D o EPSON 1234A | | =
“H” output voltage | VoH lon = -400 pA 24 - |V THOHBHBBHBRHE
“L” output voltage (2) | Vo2 loL=2.5mA 0.4 STD.P o
OFF leak current | lorrix Vi=Voo/0V - 10 | pA ' %MM ) | |
Input capacity C1 | Input frequency 1 MHz 5 pF | Input Pins ‘ ‘ I 1 w0l T~
“H input voltage (2) | Vikz 450 - 127 EEEET o
- Vop=2Vto 5.5V - v CS1 S
“L” input voltage (2) | ViL2 - 1/5VoD
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Real time clock module
4-hit REAL TIME CLOCK MODULE

RTC-72421 /| 72423

Product number (please refer to page 5)
04272421xXxxxx00 04272423xXxxxx00

e Built-in crystal unit allows adjustment-free efficient operation.

* 12/24 h clock switchover function and automatic leap year setting.
e Interrupt masking.

¢ Available for lead (Pb) - free soldering.

¢ Available for lead (Pb) - free terminal.

RTC-72421 RTC-72423

Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
ltem Symbol | Condition Min. Max. | Unit ® RTC-72421 No. [ Pin terminal | No. | Pin terminal
Supply voltage \/op Ta=+25°C -0.3 7.0 v #8 #0 1 sto.p_ |18 Voo
Input and output voltage |  Viio Ta=+25°C | GND-0.3 | Voo +0.3 LI LILITITITIL] ; KEE 1(75 Ezf"’;
RTC-72421 -55 +85 >
o 4 Ao 15 CS+
Storage temperature = | TsTg RTC-72423 55 125 C FO s " 7 o
= Stored as bare product after unpacking EINRREREEREREE 3 N 12 >
#1 #9 e 2
B Operating range Lo iy D
ltem Symbol Condition Min. Max. Unit ® RTC-72423 No T 2 1 7
.| Pin terminal | No. | Pin terminal
Power voltage VoD - 45 5.5 v %4H TOnn00nn H#ﬁf 1 snp |24 Voo
Supply voltage Vewk - 2.0 55 v 2 S 23 (Voo)
Operating temperature * | TopPr RTC-72421 10 70 °C 431 Ar\ll_(é gf (\LDCD)
perefing femp RIC-72423 | 40 | 85 D R ET NS
= No condensation O 6 ne |19 Do
(s TUUOU0000000 b o ol w
B Frequency characteristics A 2 g ne 12 ke
A 1
ltem Symbol Condition Range Unit 10 A 15 Do
72421 A +10 11 RD 14 Ds
Ta=+25°C,| 72421B +50 12 GND 13 WR
Frequency tolerance Af/f Voo =5V 70423 A 220
72423 +50 x10°
-10°Cto +70 °C B External dimensions (Unit: mm)
. +10/-120
Frequency temperature Top (Reference at +25 °C)
characteristics -40°Cto +85 °C ® RTC-72421 (DIP 18-pin
(Reference at +25 °C) +10/-220 (231M pin)
I .1 Max. |
Frequency voltage Ta=+25°C 5 | \
characteristics N Voo=2.0Vto 5.5V =5 Max. | x10°/V oo anC C
Aging fa Voo =5V, Ta=+25 °C, first year | +5 Max. | x10°/year =21 [y RTC72421 A
O EPSON 1234A
B DC characteristics === ‘ 762
» : T Applcable T ) £
Item Symhol Condition Min. | Typ. | Max. | Unit| "o i S o
Curent ; b1 ES1|=dUV ; Voo=5V 1110 A . 50 o 105°
urrent consumption yclude inpu - - )
o e outputcur?ent Vo =2V 09| 5 | J—Lﬁ HH-M e
“H” input voltage (1) | ViK1 2.2 - Allinputs _ . °
_ v | other than ® RTC-72423 (sop 24-pin)
“L” input voltage (1) | Vit 0.8 CS1 16.3 Max.
Input other
Input leak current (1) | Itk Vi =Von/ 0V _ +1 A | than Doto Ds FOAAAARAARARARAT
Input leak current (2) | Ik2 - | +10 .
“L” output voltage (1) | VoLt loL=2.5mA 0.4 Do to D3 D El;rggl‘%4122% 4ﬁ e %
“H” output voltage | Vo loh=-400pA | 2.4 - |V 0O =
“L” output voltage (2) | VoL loL=2.5mA 0.4 STD.P IEEEEEEEEEER |
Off leak current oFFLK Vi=Voo/0V _ 10 | pA
Input other —
Input capacity Ct Input 10 pF | than Do to Ds %mm 3
frequency 1 MHz 20 | - DotoD o 10 10° ol T
0tobs J_LM ALM T 28Max HH“
“H” input voltage (2) | ViH2 415\
T Vop=2V1t0 55V - v CS1
L” input voltage (2) | ViL2 - 1/5V00 96




Saw device

SAW RESONATOR

NS-32R

Product number (please refer to page 5)
025NS32RXxXxXXxXx00

* Improved the Temp characteristics by new simulation technology.

* Reflow solderable SMD ceramic package.

* Capable of covering a wide frequency range, from 312 MHz to 1 GHz.

¢ 1.45 mm Max. thickness is equal to SMD-type IC.

» Perfect for small wireless equipment.

¢ Excellent shock resistance and enviromental capability (prevention for con-
tamination)

* Available for lead (Pb) - free soldering. Actual size

e Complete lead (Pb) - free product.

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range fo 312 MHz to 1.0 GHz fundamental mode,
' Please contact us for inquiries about available frequency
Temperature Storage temperature |~ TsTa -40°Cto+85°C
aage Operating temperature |~ ToPR -40°Cto +85°C
. . 10 mW Max. 400 MHz = fo < 500 MHz
S EIIANETD) ET GL 2 mW Max. 500 MHz < fo < 1 GHz
Recommended drive level DL 1 mW Typ.
Frequency tolerance (standard) Af/fo +50 x 106, +100 x 10 Ta=+25C+3°C
Peak temperature 0T +20°C+15°C Please contact us for inquires about Peak temperature
Temperature coefficient a - (1.6+0.4) x 108/ °C?
Harmonic ratio Rs/R1 2 Min.
Series resistance R1 35 Q Max.
Aging fa +10 x 10® / year Max. Ta=+25C+3°C
Shock resistance S.R. +10 x 10°° Max. Nine drops on a concrete from 1500 mm
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
2.54
#4 | #5127 |#p 0.9
IR I
43398 | : i — DBl -

=) -

+l | —— L | '

©

E23FA ° - :
RN IOE
| 38015 | #3 #2 #1)__| 064 L
127
i‘—o'f NO. | Pit terminal 2.54
il 25 IN/OUT
=i 1,3.4,6] GND
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SAW RESONATOR

FS-335 /555

Product number (please refer to page 5)
025F8335xxxxx00
025F8S555XXXXxx00
¢ Reflow solderable SMD ceramic package.
* Capable of covering a wide frequency range,

FS-335 : 300 MHz to 870 MHz FS-555 : 230 MHz to 500 MHz.
¢ Perfect for small wireless equipment.

« Excellent shock resistance and enviromental capability (prevention for con- FS-335 a0
tamination) Actual size D
¢ Available for lead (Pb) - free soldering. u
e Complete lead (Pb) - free product.
B Specifications (characteristics)
Specifications
ltem Symbol FS335 FS-555 Remarks
Nominal frequency ranae fo 300 MHz to 870 MHz fundamental mode, Please contact us for inguiries about the available frequency.
IS 230 MHz to 500 MHz
Temperature Storage temperature |~ TsTa -40°Cto +85°C Stored as bare product after unpacking
range Operating temperature |~ ToPR -40°Cto +85°C
10 mW Max. 300 MHz < f0 < 500 MHz
Maximum drive level GL 2 mW Max. 500 MHz < f0 < 870 MHz
10 mW Max.
Recommended drive level DL 1 mW Typ. 2 mW Typ.
+25x 10, +50 x 106, £100 x 10° 300 MHz < f0 < 500 MHz, Ta= +25°C + 3°C
Frequency tolerance(standard) Af/fo +100x 10°® 500 MHz < f0 < 870 MHz, Ta= +25°C + 3°C
+25x 10, +50 x 105, =100 x 10°¢ Ta=+25C+3°C
Peak temperature oT +25°C+15°C
Temperature coefficient o - (3.4+0.8) x 10/ °C?
Harmonic ratio Rs/R1 2 Min.
25 Q Max. 300 MHz < fo < 500 MHz
Series resistance R 40 Q Max. 500 MHz < fo < 870 MHz
40 Q Max. 230 MHz to < fo < 250 MHz
25 Q Max. 250 MHz < fo < 500 MHz
Aging fa +10 x 10° / year Max. Ta=+25C+3°C
Shock resistance SR +10 x 10°° Max. Nine drops on a concrete from 1500 mm
B External dimensions (Unit: mm)
® FS-335 ® FS-555
127 127
254 48+0.2 ‘
1.27 o
- #4 #5‘ #6
E 1297 | | | gl 1 |=
1 - —]
384015 ‘ B R |# o
o r 007 | Pin terminal
F ol Pin terminal , 0.8 i oo gegnénua
- o 1omooo S o oo
— onmn| 000 & oooin|  0oo
B Recommended soldering pattern (Unit: mm)
o FS-335 ‘ 09 ‘ ® FS-555 I:I ETgi I:I
127
2.54

Saw device
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Saw device

SAW Filter

FF-555

Product number (please refer to page 5)
051FF555XxXXxxx00

* Low-loss, Narrow Pass bandwidth,High stability by using crystal plate.
* Reflow solderable Surface-Mount ceramic package.
¢ Applications:Wireless remote-control, Security (Automotive keyless entry)
¢ Front-end filter for wireless receivers.
» Excellent shock resisrtance and environmental capability
(perevention for contamination)
¢ Available for lead (Pb) - free soldering. D
» Complete lead (Pb) - free product. Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range fo 300 MHz to 500 MHz
Insertion Loss IL 3.5 dB Max. Minimum Loss
Pass bandwidth BW3.5 fo £100 kHz Min. Reference to Through level (0 dB)
. At fo -21.4 MHz 40 dB Min.
Attenuation ATT Atfo-10.7 MHz 40 dB Min. Reference to Through level (0 dB)
Peak temperature oT +25°C+15°C
Temperature coefficient o -(3.4 £0.8) x 10/ °C?
Operable temperature Topr -40°Cto+85°C
Storage temperature range TsTe -55°Cto +125°C
370 Q Typ. Ex : 315 MHz
Terminal impedance z
260 Q Typ. Ex : 433.92 MHz
00 C SAW c s00 Ex : 315 MHz
| % — Series Capacitance 4 pF
) Parallel Inductance 33 nH
Test fixture T

Ex : 433.92 MHz
Series Capacitance 5 pF
parallel Inductance 18 nH

+—

B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
48+0.2
HE LA 0.95
4 3 2 ‘
43392F| [} . SEREN
< 5 1
o C ] L] =
E 157 7{
— 08 167 '8 |:| |:| |:|
% NO. Pin terminal 254
2 37 IN/OUT

4,8 NC 3.5
1,2,5,6 GND
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TEMPERATURE SENSING CRYSTAL

HTS-206

Product number (please refer to page 1)
019HT206xxxxx00

¢ Crystal used to sense the change in temperature.

e 2 mm in diameter and 6 mm in length.

e Good linearity frequency and temperature.

¢ Low frequency (40 kHz) enables low current consumption.
¢ Wide temperature range (-40 °C to +85 °C).

e Suitable for DTCXO and temperature equipment.

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks

Nominal frequency fo 40 kHz
Temperature Storage temperature | TsTG -55°Cto +120°C Stored as bare product after unpacking
Iy Operating temperature |~ ToPR -40°Cto +85°C

Maximum GL 1.0 pW Max.
Drive level

Recommended DL 0.1 pW Typ.
Frequency tolerance (standard) Af/f +2% Ta=+25°C,DL=0.1 pW

1st a -29.6 X 10/ °C [+2%]
Iﬁ?fgglr:;‘t”e 2nd B -6.4X10°/°C? [£8%]

3rd Y -1.5x 10/ °C® Max.
Series resistance R1 30 kQ Max. Ta=+25°C,DL=0.1 yW
Motion capacitance C1 2.0 fF Typ.
Shunt capacitance Co 0.9 pF Typ.
Insulation resistance IR 500 M€2 Min.
Aging fa +3 x 10/ year Max. Ta=+25C+3°C
Shock resistance S.R. +3 x10°¢ Max. Three drops on a hard board from 500 mm

B External dimensions (Unit: mm) I External dimensions (Unit: mm)

. . D 1 T
1
L1 ‘ L2
\ \
Model i R D1 D2 £ U-40 30 20 10 0 10 20 30 40 50 60 70 80 90 [°C]
HTS-206 6.0 Max. 4.0 Min. #2.0 Max. 00.2 0.7
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Quartz device for automotive

QUARTZ DEVICE FOR AUTOMOTIVE

B Low-medium frequency crystal unit MC-30A

@ Target application
ECU sub clock (Power window / seat, Key-less entry, Imobilizer etc.)
Clock
Instrument panel display
Bluetooth sub clock
ITS (Telematics, VICS, ETC), Clock / sub clock

MC-30A

Actual size

Bl Real time clock module

Serial Interface —— 3-Wire ———— RA-4574SA
I’C bus —— RA-8581SA
@ Target application
ITS (Telematics, VICS, ETC), Clock / sub clock / Timing control
RA-4574SA RA-8581SA

Actual size Actual size |
Bl Saw device Saw resonator ———— FS-585
@ Target application
TPMS transmitter

FS-335 /555, NS-32R

@ Target application
Key-less entry transmitter
Smart key transmitter

Saw filter —  FF-585
@ Target application
TPMS receiver

FF-555

@ Target application
Key-less entry receiver
Smart key receiver

FS-555 /585
FF-555 / 585

&

Actual size Actual size

101



Crystal unit

FOR AUTOMOTIVE APPLICATIONS
SMALL SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC-30A

Product number (please refer to page 1)
Q1XMCG30AXXXxxx00

¢ Most suitable for accessaries and ECU sub clock for automotive applications.
¢ High-density mounting-type SMD.

* Photolithography finished allows uniform and stable performance.

* Excellent reliability and environmental capability.

* Available for lead (Pb) - free soldering.

¢ Available for lead (Pb) - free terminal.

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 20.000 kHz to 165.000 kHz
Temperature Storage temperature | TsTG -55°Ct0 +125°C Stored as bare product after unpacking
Iy Operating temperature |~ ToPR -40°Cto +85°C
Maximum drive level GL 1.0 yW Max.
Frequency tolerance (standard) Af/f +20 x 10, +50 x 10® +50 x 10, +100 x 10°® Ta=+25°C,DL=0.1 pW
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10/ °C? Max.
Load capacitance CL 6 pF to Please specify
Series resistance R1 50 kQ Max. 55 k2 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 pFt0 0.6 pF
Insulation resistance IR 500 M2 Min.
Aging fa +3 x 10/ year Max. +5x 10 / year Max. Ta = +25C +3 °C, first year
Shock resistance S.R. +5 x106 Max. Three drops on a hard board from 100 mm
B Series resistance
Frequency (kHz) 20 kHz < f < 31.2 kHz 31.2 kHz < f < 40 kHz 40 kHz < f < 90 kHz 90 kHz < f < 130 kHz 130 kHz < f < 165 kHz
Series resistance (2) 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max.
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
| 8.0 Max. | Internal connection
l#a N #4 | #
332 768'( O |l = 3 [ | 13 42 13
571 1% R

#1

' 2.54 Max.

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

19

13

19
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Real time clock module

FOR AUTOMOTIVE APPLICATIONS

RA-4574SA

Product number (please refer to page 5)
041A4745xXxxxx00

e |t is suitable for the car accessories.

e Built-in frequency adjusted 32.768kHz crystal oscillator.

¢ Serial interface which can be controlled by three signal lines.

e Alarm interrupt function for day of week, day, hour, and minute.

¢ Timer interrupt function which can be set up between 1/4096 second and 255 minutes .
* Dedicated interrupt output of the two systems (alarm and regular cycle) which allows software masking.
* Ability to detect stopping of oscillation and time update.

* Automatic adjustment for leap year. m
¢ Wide range of interface voltage and clock voltage between 1.6 V and 5.5 V. Actual size
e Low power consumption at 0.5 pA /3 V. (Typ.)
¢ Selectable frequency outputs function.

* Available for lead (Pb) - free soldering.

e Available for lead (Pb) - free terminal. The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B External dimensions / Terminal connection (Unit: mm)
B Absolute Max. ratin
J = ; - ® RA-4574SA (S0P 14-pin)
[tem Symbol Condition Min. Max. Unit 4 i
N 7 No. | Pin terminal | No. | Pin terminal
Supply voltage \ob \Vop to GND 0.3 +7.0 ABAAARAE 1 GND " Fo
Input voltage VIN Input Pin Vop +0.3 v P) Four 13 CE1
OUtnutvoltage Voutt W, Kiﬁﬁ GND -0.3 +8.0 A4574 S % 3 N.C 12 DATA
- Vourz | Four,DATA Voo +0.3 E 1234A N 4| ne 1] ok
Storage temperature Tsta Stoed as bare product -55 +125 °C FEEREEEL : T 5 T
ge temp after unpacking # # 6 N.C 9 AIRQ
10.1£0.2 7 Voo 8 CEo
B Operating range
[tem Symbol Condition Min. Max. Unit pox 3
Power voltage VoD - ; —
1. : v 035 127112
Clock voltage Vel - 6 55 § !
Operating temperature | Vopr | No condensation -40 +85 °C

B Block diagram

B Frequency characteristics
ltem Symbol Condition Range Unit feonomon i ——

Frequency tolerance Af/fo Ta=+25°C,Vop=3V 5231 | x10°

Oscillation start up time tsta | Ta=-40°Cto+85°C,Voo=3.0V 2 | 3 Max. S

(In00oooi00monon

Frequency temperature Ta=-20°Cto +70 °C, +10 " Oooo — f;:>
characteristics Top Voo = 3.0V 20 | X10 boo E — ‘ j e
Frequency voltage characteristics | f/V | Ta=+25°CVoo=1.6Vt05.5V +2 x10°/V @ <7j e —— [:g j e, '_<:>
Aging fa | Ta=+25°C,Voo=5V,firstyear | =5 | x10°/year vos I
«1 Please ask tighter tolerance. oo mlami i
2 \ob Power Supply rise up time < 1 ms. (0 % Voo - 90 % Vob) EBE QOO
B DC characteristics  (GND=0V,Voo=16V1055V,Ta=-40°Cto+85°C) |
Item Symbol Condition Min. | Typ. | Max. | Unit
Standby current 1 IpD1 Voo=5V | (E(H =D 1.0 | 2.0 A
Standby current 2 Ibo2 | Voo=3V | DA ARL,TRO=lho 05 | 10 |" T
Vi CEo.CE1.CLK 0.8V00 00403 B AC characteristics (GND = 0V, Ta = -40 °C to +85 °C)
Input voltage Vi DATAFcONpINS | 61003 02w | W=3V0% | Voo=5V10% ,
- ltem Symbol | Control = - Unit
Input leakage I ViN = GND or Vob 05 05 |uA Min. | Max. | Min. | Max.
current CE1, CLK Fcon pins CEo ' ' v CLK clock cycle toLk 800 350
Pulldown R1 Rownt | Vbo=5V | CEo pins 75 | 150 | 300 Q CLK H pluse width | twH
Pulldown R2 Rownz | Vop=3V | VIN=VbD | 150 | 300 | 600 CLKL pulse width | twL 400 175
Vot | Voo=5V | |g4=-1mA | 4.5 5.0 CE setup time tcs
VoH2 DATAFout pins | 2.0 CE hold time tcH - - -
Output voltage 1 -
Vors Voo =3V | lon=-100 A 29 3.0 CE recovery time ter 600 300
DATAFour pins | = Write data setup time | tps 100 50 ns
Vot | Vob=5V | Jo=1mA GND+0.5 v Write data hold time | toH 80
VoL2 DATA,Fout pins GND+08 Write data disable delay time | twz 0 0
\Vob=3V - - Read data delay time | trRo | CL=50 pF 300 120
Output voltage 2 VoL3 o0 lou= 100 “.A GND GND +0.1 i P
DATAFout pins . . CL=50pF
Output disable time | trz - 200 - 100
Vos | Voo=5V | jo=1mA 6D +025 RL=10kQ
Vos | Voo=3V | ARQ,TIRQ pins 6D +04 Rise and fall time | trF 100 50
Vout = GND or Voo, FOUT duty ratio - 0
103 Output leakage current | 1oz | xry AIRQ, TIRQ pins -0.5 0.5 |pA (32.768 kHz output) Duty 35 65 40 60 %




FOR AUTOMOTIVE APPLICATIONS I°C-BUS INTERFACE REAL TIME CLOCK MODULE

RA-8581SA

Product number (please refer to page 5)
041A8815XXXXX00

e |t is suitable for the car accessories.
e Built-in frequency adjusted 32.768 kHz crystal unit.
e Compliant with I> C high-speed bus specifications. (400 kHz)
¢ Alarm and Timer IRQ function are Available.
e 32.768 kHz clock frequency output. (Duty 50 + 5%)
¢ Automatic adjustment for leap year.

e Low backup current: 0.5 pA/3V (Typ.)
* Wide operating voltage range : 1.8 Vt0 5.5 V

* Wide timekeeper voltage range : 1.6 Vt0o 5.5V
¢ Available for lead (Pb) - free soldering.
¢ Available for lead (Pb) - free terminal.

| http://www.epsondevice.com

Real time clock module

Actual size

The details are mentioned in the application manual.

The I2C-Bus is a trademark of Philips Electronics N.V.

B Specifications (characteristics) B External dimensions / Terminal connection (Unit: mm)
B Absolute Max. rating GND = 0V RA-8581SA .
ftem Symbol | Condition Min. | Max. | Unit ¢ RA- (S0P 14-pin)
Supply voltage \/ob Vo to GND -03 +7.0 v #14 #® No. | Pin terminal | No. | Pin terminal
Input voltage 1 ViN1 FOE pin Vop +0.3 HHHAAAA ; SNCi 1; f\:"g
Input voltage 2 Vinz SCL, SDAIpins GND -0.3 +8.0 v ) A8581A o % 3 SDA 12 NG
Output voltage 1 Vourt Fmﬂ)m Vop +0.3 E 1234A N 4 NG 11 Voo
Output voltage 2 Voutt SDA, INT pins +8.0 EEEEEEE 5 GND 10 FOE
6 N.C 9 N.C
Stored as bare product o #1 #7 ==
Storage temperature Tsta after unpad[()in g -55 +125 C 10.1+0.2 7 INT 8 N.C
B Operating range GND = 0V =
[tem Symbol Condition Min. Max. Unit L §
Power voltage Vb - 1.8 55 v
Clock voltage Verk - 16 ' Metal may be exposed on the top or bottom of this product. This won't affect any qualty, reliability or electrical spec.
Operating temperature | Topr | No condensation -40 +85 °C
B Frequency characteristics GND=0v M Block diagram
ltem Symbol Condition Range Unit
Frequency tolerance Af/f Ta=+25°C,Vop=3.0V |5+23x1:2| x10°
Oscillation start-up time | tsta | Ta=-40 °Cto +85°C,Von=3.0V | 3 Max. s 32-568 Kz :
Efg;‘:;‘;yritset'i‘;‘;em“re Top | Ta=-20°Ct0+70°C\oo=30V ?2% x10° Divider Clook ana catencer |3
Frequency voltage characteristics | V' | Ta=+25°C,Voo=2.0Vt0 5.0V | +2 Max. | x10°/V Four o
Aging fa | Ta=+25°C,Voo=3.0V, firstyear | =5 Max. | x10°/year Foe ‘:l Fout controller Timerregister 1«
=1 Equivalent to 1 minute of monthly deviation (excluding offset.)
%2 Please ask tighter tolerance INT Interrupts controller Alarm register ,'f:(>
B DC characteristics (GND=0V,VDD =1.8V 10 5.5V, Ta = -40°C to +85°C)
Item Symbol Condition Min. | Typ. | Max. | Unit soL ————f  [JOBus o) Commoiegsier <=
Power current1 | Iop1 | fseu=0tz Voo =5V 065 | 1.2 SOA ==  cirauit System Controller
INT =V, FOE = GND
Power current 2 Ipp2 Fou ; output off (“L" level) Vop =3V 0.45 0.8
Power current 3 Ipp3 | fscL=0Hz Vop=5V 30 | 75
INT, FOE = VoD LA
Power current 4 IDD4 | ur;rsitoapton =0 | VDD = 3V 1.7 | 45 o
Power current5 | Ioos | =0z | Vop=5V 8.0 | 20.0 B AC characteristics
Power current 6 1DD6 | Fan 27e8itaoutet O, 0= 30 YDD =3V 50 | 120 item Symbol Min. Max. Unit
“H” inout voltade ViK1 FOE pin 0.7Voo \oo+0.3
P g ViH2 SCL, SDA pins 0.7 Voo 6.0 SCL clock frequency fscL B 400 kHz
“L” input voltage ViL Input pin GND-0.3 0.3 Voo Allowable spike time on bus tsp 50 ns
VoH1 m=5Vlw=-1m | 4.5 5.0 Start condition set-up time tsu;sTA 06
“H” output voltage | Von2 Four pin | Voo=3Vlos=-1mA | 2.2 3.0 Start condition Hold time tHD;STA ’
VoH3 Voo=3Vov=-100pA | 2.9 3.0 v SCL “L” time tLow 1.3 s
Vo1 V=5V i=1mA | GND 6D +05 SCL “H” time tHIGH 0.6
VoL2 Fout pin | Vm=3Vli=tm\ | GND GND+08 SCL and SDA rise time tr B 03
' VoLs \ip=3Vlo.=1004A | GND GND +0.1 SCL and SDA fall time tf )
L” output voltage :
VoL4 iNT oin V=5V le=1mA | GND 6D +025 Date set-up time tsu;pAT 100 s
VoLs p Wo=3Vlo.=1mA | GND GND +04 Date hold time HD;DAT 0
\VoL6 SDA pin Voo>2V le=3mA | GND GND+04 Stop condition set-up time tsu;sTO 0.6 s
Leakage current Ik | Input pin, Vin=Vbp or GND | -0.5 0.5 A Bus free time tBUF 1.3
Low voltage detection | loz | INT, SDA, Fout pins, Vou = Voo or GND | -0.5 0.5 a Fout Duty twrt 45 55 %
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Saw device

SAW RESONATOR (THE TYPE OF HIGH ENVIRONMENTAL PROCESS) FOR TPMS

FS-585

Product number (please refer to page 5)

025FS585XXXKX00 .,-""’

¢ Be able to operate up to + 120 °C.

» Perfect for small wireless equipment.

» Reflow solderable SMD ceramic package.
* Excellent enviromental capability

* Available for lead (Pb) - free soldering.

e Complete lead (Pb) - free product.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

) fundamental mode,

LTI IRy A fo 300 MHz to 500 MHz Please contact us for inquiries about the available frequency.
Storage temperature | TsTG -40°Cto +125°C Stored as bare product after unpacking
Temperature
fange Operating temperature |~ ToPR -40°Cto+120°C
Maximum drive level GL 10 mW Max.
Recommended drive level DL 2 mW Typ.
Frequency tolerance (standard) Af/fo +50 x 106, 100 x 10 Ta=+25C+3°C
Peak temperature oT +40°C+10°C Please contact us for inquires about Peak temperature
Temperature coefficient o -3.4:08 x 108/ °C?
Harmonic ratio Rs/R1 2 Min.
Series resistance Ri1 18 Q Max.
Aging fa +10 x 10/ year Max. Ta=+25C+3°C
Shock resistance S.R. +10 x 10° Max. Nine drops on a concrete from 1500 mm
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
127 127
I
#__#3_#2
josg
#5 #1

44

10

0.9

m m
A —— w1 oo

| 254

35

T

T

T
15002

NO. | Pin terminal
3,7 IN/OUT
4.8 NC
1,2,5,6 GND
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FF-585

Product number (please refer to page 5)

051FF585xXxXxxx00

¢ Low-loss, High stability by using Quartz crystal substrate.
* Reflow solderable Surface-Mount ceramic package.
¢ Applications:Wireless remote-control, Safety system (Automotive TPMS)

¢ Available for lead (Pb) - free soldering.
e Complete lead (Pb) - free product.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 300 MHz to 500 MHz
Insertion Loss IL 3.5 dB Max. Minimum Loss
Pass bandwidth BW3.5 fo £200 kHz Min. Reference to Minimum Loss
- At fo +21.4 MHz 40 dB Min.
Rejection band ATT At fo -21.4 MHz 40 dB Min. Reference to Through level (0 dB)
Peak temperature oT +25°C+15°C
Temperature coefficient o - (3.4 +£0.8)x 10®/°C?
Operable temperature Topr -40°Cto+85°C
Storage temperature range TsTe -55°Cto +125°C
370 Q Typ. Ex : 315 MHz
Terminal impedance z
260 Q Typ. Ex : 433.92 MHz
50 Q c SAW c 50Q EX: 315 MHz
| % — Series Capacitance 4 pF
Test fixture ~__ Parallel Inductance 33 nH
L L Ex : 433.92 MHz
Jﬁ Series Capacitance 5 pF
parallel Inductance 18 nH
B External dimensions (Unit mm) I Recommended soldering pattern  (Unit: mm)
48+02 1.7 1.27
| —
4, 3 2
3150FH o
< 5 1
E 157 ° 7{
—— 08 J6 78
?j NO. Pin terminal
2 37 IN/OUT
4.8 NC
1,2,5,6 GND

Saw device

SAW FILTER (THE TYPE OF HIGH ENVIRONMENTAL PROCESS) FOR TPMS
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B Glossary
Item Content Object
Fundamental mode | First harmonic crystal vibration mode. X'tal,0SC
The AT resonance frequency is determined by the thick- AT fundamental mode
ness of the crystal, but even with the same thickness the f aariz = 1670
third overtone will be about three times the frequency of (riz) = t(um)
the fundamental. With tuning fork crystal unit, the second (t:Thickness )
overtone is about six times the fundamental.
Tuning fork crystal unit AT crystal unit
Fundamental mode
- “‘ \‘ ’/ - Fundamental mode 3rd overtone mode
% > -
// AR i
N /7777777777707 hane hane
N 7
Baud rate The rate of data transmission, i.e. how many data can be transmitted in one second. OSsC
Divided frequency The output frequency that is divided by the internal IC. OSC
Duty (tw/t) | Ratio of full and half cycles. For CMOS loading duty is rated at 1/2 VbD, and for TTL loading at 1.4 V. | OSC
(symmetry)
® CMOS loading @® TTL loading
i i trn {us
Voo Voo
80 % Vo V- _\\ / \
1/2 Voo 24V
. \ 14V \
20 % Voo ] \_|_ 04V - / i
Von GND Vor GND
w Vo W Vo
t Duty = tw/t x 100 % t Duty = tw/t x 100 %
(Equivalent) series Energy distortion to the (equivalent) internal charge capacitance component of the crystal unit, | X'tal
capacitance (C1) | atthe series resonant frequency.
(motional capacitance)
(Equivalent) series | Vibration loss to the (equivalent) internal resistance component of the crystal resonator, at the | X'tal
resonant resistance | series resonant frequency. A measure of the easiness of oscillation.
(R1)
Current or voltage level in the oscillating (operating) state. (Drive power = power required to os- | X'tal
Drive level (DL) | cillate crystal unit.)
Frequency (f) | Number of waves (cycles) per second. The relation between frequency and cycle is f (Hz) = 1/t (s). | ALL
(Frequency) aging  (fa) | Amount of frequency drift when operated under the specified conditions for a specified term. ALL
Frequency tolerance | Under specified conditions at an ambient temperature of +25 °C, the difference in actual (mea- | ALL
precision (Af/f) | sured) frequency from the nominal frequency.
Frequency stability | Within standard temperature and operational voltage ranges, the drift in the output frequency. | OSC

(Af/fo)

The output frequency drift including frequency temperature characteristics and frequency volt-
age characteristics.

X'tal: Crystal unit, OSC: Crystal oscillator, RTC: Real time clock module

More details available on Epson web site.

http://www.epsondevice.com/qd_e




Item Content Object
Frequency Taking the frequency at 25 degrees Centigrade as the reference, the change in frequency in re- | ALL
temperature sponse to ambient temperature.
characteristics e Tuning fork crystal unit. SAW Resonator.

Aff =a (67-6x)?, ©Ox: specified temperature
* AT crystal unit.
Af/f=0 (0-25) + B (6 -25)% +y (0 -25)°
Examples of frequency temperature characteristics
Tuning fork crystal units AT-cut crystal units
0
= -10 A \\ = 40
S 2 \ 2 5
4
= \ = %
2 40 3 J%a
. \ -20
z 50 Typical ) 4
§ o/l | e=+25°C \ S
5 60 / =
=70 &= 60
-20-10 0 10 20 30 40 50 60 70 -40 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
Frequency voltage Taking the output frequency at the central voltage in the operating voltage range as the refer- | OSCRTC
characteristics ence, 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 RTC.
The effects of the ICs are larger.
Insulation resistance Resistance between lead and lead, or between lead and case package. (conductive package) ALL
(IR)
Load capacitance Effective capacitance (series equivalent charge capacitance) of the oscillation circuit as seen | X'tal
(CL) | 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 capaci-
tance approximation: CL = Ca x Cp/ (Ce+Cp) + Cs
(Cs = stray capacitance)
Max. drive level Rating for the drive level. Current or power input over this level may result in characteristic deg- | X'tal
(GL) | radation or destruction.
Max. supply voltage | Maximum rated value for power input to the power supply pin. Input over this value may result in | OSCRTC
(Vop-GND) | characteristic degradation or destruction.
Nominal frequency (f) | Nominal value of frequency of crystal unit. X'tal
Operating temperature | Temperature range where specification characteristics are fulfilled, unless otherwise specified. ALL
range (Torr)
Operating voltage Voltage input to Voo pin which will support continuous operation with specification characteris- | 0SCRTC
(Vob) | tics.
Origin frequency (fo) | Oscillation source frequency of oscillator inside oscillation system. OSC

X'tal: Crystal unit, OSC: Crystal oscillator, RTC: Real time clock module

More details available on Epson web site. | http:/www.epsondevice.com/qd_e
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range (TsTa)

sure to temperatures over this level may result in characteristic degradation or destruction. To
assure precision, store at room temperature whenever possible.

Item Content Object
Oscillation circuit Circuit needed to oscillate crystal unit. Circuit | gagjc oscillation circuit using CMOS IC Xtal
constants will differ with type of crystal unit and v@»
frequency. I>° |
Ro
Oscillation start up time | The time from power on until the wave from stabi- H:H % 0SCRTC
(tOSC) | lizes. However, voltage rise times depend on the 1 Xtal J
power supply, therefore the time is measured from Cﬂv_ G g
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).
OE pin : High or open. Specified frequen- | @ (;Eiming
cy output = enabled. ,  Enabled
OE pin : Low. Output is high impedance e Disabled
. tpzn tea
= disabled.
Oscillation is not stopped, so the clock af- [\ L P
ter disabled is cleared is not synchronized | gyrpyr . \‘ _____
with OE (clock is continuous). High impeance
Output fall time (ttHL) | The time it takes for the output wave from to change from the high voltage (high level) to the low | OSC
voltage (low level). Also called wave from fall time. See wave from diagram under duty.
Output frequency (fo) | The frequency output from the oscillator circuit or the crystal oscillator system. OSC,RTC
Output load The types and quantities (power) of the loads that can be connected to the oscillator. Calculated for | OSC
conditions (N or Cr) | 1TTL as lon=-40 pA, lo.= 1.6 mA and for LS-TTL as lor=-20 pA, lo., = 0.4 mA, 1 C-MOS =5 pF.
Output rise time (ttLH) | The time it takes for the output wave from to change from the low voltage (low level) to the high | OSC
voltage (high level). Also called wave from rise time. See wave from diagram under duty.
Overtone Vibration state when crystal in vibrating as a high harmonic (see base wavelength). It is harder | Xtal,0SC
to match the overtone oscillation circuit with the crystal unit than the fundamental oscillation cir-
cuit.
Shunt capacitance (Co) | Charge capacitance between the two electrodes in the crystal unit. X'tal
Recommended Excitation level for optimum oscillation characteristics. X'tal
drive level (DL)
Soldering conditions | Soldering conditions that can be assured at mounting. Temperatures or times over these limits | ALL
(TsoL) | may result in characteristic degradation or destruction.
Stand-by (ST) | Function that halts crystal unit oscillation and fre- OSC
Lo @ Timing
quency division. Cuts the current consumed by the -
oscillators circuit and the frequency division stage. " Sandby Vin
ST pin - high or open: Specified frequency output. o ton
ST pin - low : Output is low level, oscillation stops. M\, *}/—\
: Output is low level (weak pull-down), oscillation stops. | outpur Lowlevel ______/ /
: Output is high impedance, oscillation stops.
Please refer to each data sheet.
Storage temperature | Maximum absolute rating for the discharged state (no input of voltage, current or power). Expo- | ALL

X'tal: Crystal unit, OSC: Crystal oscillator, RTC: Real time clock module

More details available on Epson web site. | httpz/www.epsondevice.com/qd_e




B Electronic Device Information on WWW server

Seiko Epson is providing the Electronic Devices Information, Semiconductor, Liquid Crystal Display, Crystal Products and more.
Please access here !

| Seiko Epson Electronic Device Home Page |

| Electronic Device Index Page | \
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Entrance of Electronic Devices Information
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Catalogs and Data sheets for each devices are available.



B Product Inquiry by E- Mail

Seiko Epson receives your inquiries on the products through e- mail. Your inquiry is welcome at Seiko Epson.

Mail address:
edevice @epson.co.jp

Manufacturing Plant
@® Ina Plant
® E.PM.: Epson Precision (Malaysia) SDN. BHD. Plant
® S.Z.E.: Suzhou Epson CO.,LTD.Plant
® E.PP.I: Epson Precision (Philippines) Inc. Plant

Plant Date Operations Commenced Products

Crystal unit

Crystal oscillator
Ina Plant Jun. 1359 Real time clock module
Surface acoustic wave device

Crystal unit

E.P.M. Plant Dec. 1974 Crystal oscillator

Real time clock module
S.Z.E. Plant Mar. 1997 Crystal unit
E.P.P.I Plant Feb. 2002 Crystal unit

Business area

E.E.A.

E.E.A. : Epson Electronics America,Inc.

E.E.G. : Epson Europe Electronics GmbH

E.H.K. : Epson Hong Kong Ltd.

E.T.T. : Epson Taiwan Technology & Trading Ltd.
E.S.P. : Epson Singapore Pte.Ltd.

Sendai

E.C.C. : Epson (China) Co., Ltd. Hino-shi, Tokyo

E:K:O. : Seiko Epson Corp. Korea Office

Ina Plant




Distributor

AMERICA
EPSON ELECTRONICS AMERICA, INC.

HEADQUARTER 150 River Oaks Parkway, San Jose, CA 95134, 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

Atlanta Office 3010 Royal Blvd. South, Ste. 170,Alpharetta, GA 30005, U.S.A.
Phone:(1)877-332-0020(Toll free): (1)770-777-2078 (Main) Fax:(1)770-777-2637

Boston Office 301Edgewater Place, Ste. 120, Wakefield, MA 01880, U.S.A.
Phone:(1)800-922-7667(Toll free): (1)781-246-3600 (Main) Fax:(1)781-246-5443

Chicago Office 101 Virginia St., Ste. 290, Crystal Lake, IL 60014, U.S.A.
Phone:(1)800-853-3588(Toll free): (1)815-455-7630 (Main) Fax:(1)815-455-7633

El Segundo Office 1960 East Grand Avenue, El Segundo, CA 90245 U.S.A.
Phone:(1)800-249-7730(Toll free): (1)310-955-5300 (Main) Fax (1)310-955-5400

EU

ROPE
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-electoronics.de

Diisseldorf Branch Office Altstadtstrasse 176, 51379 Leverkusen, Germany
Phone : (49)-(0)2171-5045-0 Fax: (49)-(0)2171-5045-10

UK & Ireland Branch Office Unit 2.4, Doncastle House, Doncastle Road, Bracknell, Berkshire RG12 8PE, England
Phone: (44)-(0)1344-381700 Fax: (44)-(0)1344-381701

French Branch Office LP 915 Les Conquérants, 1 Avenue de I' Atlantique, Z.A. de Courtaboeuf 2
91976 Les Ulis Cedex, France
Phone: (33)-(0)1-64862350 Fax: (33)-(0)1-64862355

ASIA

EPSON (CHINA) CO., LTD.
23F., Beijing Silver Tower 2# North RD DongSangHuan ChaoYang District, Beijing, China
Phone: (86) 10-6410-6655 Fax: (86) 10-6410-7319 http://www.epson.com.cn
Shanghai Branch High - Tech Building, 900 Yishan Road Shanghai 200233, China
Phone: (86) 21-5423-5577 Fax: (86) 21-5423-4677

EPSON HONG KONG LTD.

20/F., Harbour Centre, 25 Harbour Road, Wanchai, Hong kong
Phone: (852) 2585-4600 Fax: (852) 2827-2152 http://www.epson.com.hk

EPSON ELECTRONIC TECHNOLOGY DEVELOPMENT (SHENZHEN )CO., LTD.
12/F, Dawning Mansion, #12 Keji South Road, Hi-Tech Park, Shenzhen, China
Phone: (86) 755-26993828 Fax: (86) 755-26993838

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, Temasek Avenue #36-00, Millenia Tower, Singapore 039192
Phone: (65) 337-7911 Fax: (65) 334-2716 http:/www.epson.com.sg

SEIKO EPSON CORPORATION KOREA 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

Gumi Branch Office 6F, Good Morning Securities Bldg., 56, Songjeong-dong Gumi-city,
Gyongsangbuk-Do, 730-090, Korea
Phone: (82) 54-454-6027 Fax: (82) 54-454-6093
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