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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 effi-
ciency 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 1SO14001 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
1SO9000 series certification, and has acquired 1SO9001 or 1SO9002
certification with al targeted products manufactured in Japanese and
overseas plants.

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

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

In the industrial sector, leading priorities include measures to
counter the greenhouse effect by reducing CO2, measures to pre-
serve the global environment, and the development of energy-effi-
cient 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.

ISO14000 is an international standard for
environmental management that was
established by the International Standards
Organization in 1996 against the background of

B

VIRONMENTAL growing concern regarding global warming,
150 14001 - :)“ = 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 ISO 9000 series.
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* The material is subject to change without notice.

intellectual property rights.

NOTICE

« Any 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

* Any product described in this 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 (excert 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 safty 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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H 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 3)

H CRYSTAL UNIT
Low and medium-frequency

Model Product Number Specifications for "xxxxx"
C-001R Q1l1CO01Rxxxxx00

Ca002RN Q11CO02RXxxxxx00 Load Capacitance

C-004R Ql1CO004Rxxxxx00 Frequency Tolerance

C-005R Ql1CO05Rxxxxx00 Solder-Plating (Pb-Free or not)
EC-135 Q13FC135xxxxx00 (Except for FC-135 and FC-145)
FC-145 Ql3FC145xxxxx00

FC-255 Q1xFC255xxxxx00

C-2 TYPE Q12C2000xxxxx00

C-4 TYPE Q1l2C4000xxxxx00

MC-146 Q1lxMC146xxxxx00 Nominal frequency

MC-156 Q1xMC156xxxxx00 Load capacitance

MC-206 Q1lxMC206xxxxx00 Frequency tolerance

MC-306 QLXMC306xXxxXxX00 So'de:;g")(':;;gfé:";‘gf;‘;‘;’ not)
MC-30A Q1IxMC30Axxxxx00

MC-405 Q1lxMC405xxxxx00

MC-406 QLIxMC406xxxxx00

High-frequency

Model Product Number Specifications for "xxxxx"
CA-301 Q21CA301xxxxx00
CA-303HS Q23C303Sxxxxx00
SA-315H Q23S315Hxxxxx00 Nominal frequency
SA-315HZ Q24S315Zxxxxx00 Load capacitance
FA-23H Q24FA23Hxxxxx00 Frequency tolerance
FA-238 Q22FA238xxxxx00 Frequency temperature characteristics
(FA-23H,FA-238,FA-248,CA-303HS,MA-406H,SA-315H,SA-315HZ)
P2 Q22FA248xxxxx00 Fundamental mode or 3rd Overtone mode
FA-365 Q22FA365xxxxx00 (26.000 MHz =f< 30.000 MHz CA-301,MA-406,MA-505,MA-506)
MA-306 Q22MA306xxxxx00 Solder-Plating (Pb-Free or not)
MA-406 Q22MA406xxXXX00 (Except for CA-303HS,SA-315H,SA-315HZ,FA-238,FA-23H,FA-248 and FA-365)
MA-406H Q24M406HXxxxxx00
MA-505 Q22MA505xxxxx00
MA-506 Q22MA506xxxxx00
Temperature sensing crystal
Model Product Number Specifications for "xxxxx"
SRR Nominal freguency Operating temperature range
- Q19HT206xxxxx00 Solder-Plating (Pb-Free or not)

Bl CRYSTAL OSCILLATOR
Low and medium-frequency

Model Product Number Specifications for "xxxxx"
SG-3030JF Q3102JFO0xxxxx00 Output frequency
SG-3030JC Q3102JCOxxxxx00 Frequency stability
SG-3032JC Q3101JCOxXxxxx00 Solder-Plating (Pb-Free or not)
High-frequency
Model Product Number Specifications for "xxxxx"
SG-51 Q32510xxxxxxx00
SG-531 Q32531xxxxxxx00
SG-615 Q33615xxxxxxx00
SG-636 Q33636xxxxxxx00 Output frequency
SG-645 Q33645xxxXxxxx00 Frequency stability
SG-710 Q33710xxxxxxx00 Operating voltage
5G-730 Q33730XXXXXXX00 Operating temperature range
Stand-by or Output enable

SG-8002JF Q3308JFxxxxxx00 CMOS or TTL
SG-8002CA Q3309CAXXxXxxxx00 Solder-Plating (Pb-Free or not)
SG-8002CE Q3321CExxxxxx00 (Except for SG-710,SG-730,SG-8002CA and SG-8002CE)
SG-8002JC Q3307JCxxxxxx00
SG-8002JA Q3306JAXxXxxxxx00
SG-8002DB Q3203DBxxxxxx00

1 SG-8002DC Q3204DCxxxxxx00
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Low jitter
Model Product Number Specifications for "xxxxx"
EG-2121CA Q3805CA0xxxxx00
EG-2102CA Q3806CAOXXXXX00 Output frequency
Operating voltage
EG-2101CA Q3803CAOXxxxxx00 Operating temperature range
EG-2002CA Q3802CAO0xxxxx00 Diffrential LV-PECL or LV-TTL or CMOS
EG-2001CA Q3801CAO0xxxxx00
High-stability
Model Product Number Specifications for "xxxxx"
HG-1012JA Q3511JA0xxxxx00 Output frequency Frequency stability
HG-2012JA Q3512JA0xxxxx00 Operating temperature Solder-Plating (Pb-Free or not)
HG-2150CA Q3514CAO0xxxxx00 Output frequency Frequency stability Operating voltage Operating temperature range
HG-8002JA Q3502JAXxxxxxx00 Output frequency Frequency stability Operating voltage
Operating temperature range Stand-by or Output enable
HG-8002DC Q3402DCxxxxxx00 CMOS or TTL Solder-Plating (Pb-Free or not)
Voltage-controlled
Model Product Number Specifications for "xxxxx"
VG-2820CB Q3621CBOxxxxx00 Output frequency Operating voltage Operating temperature range
EV-3101TA Q3821TAOXxxxxx00 Output frequency Operating voltage Operating temperature range APR (Abosolute Pull Range)
VG-1201CA Q3603CA0Xxxxxx00
VG-1011JA Q3602JA0XXXXX00 gutpui_fre?uency . Frequency stabiIiFEyII Operating voltage
perating temperature range ull range
VE-EZIER Q3614CA0XxXxxxx00 Solder-Plating (Pb-Free or not)
VG-4010JA Q3611JA0XxxXxxx00 (Except for VG-1201CA and VG-4231CA)
VG-4030JA Q3612JA0xxxxx00

Temperature compensated

Model Product Number Specifications for "xxxxx"
TG-2820CB Q3702CBOxxxxx00 .
Output frequency Frequency tolerance Operating voltage

TG-2824CB Q3703CBOxxxxx00 Control voltage Operating temperature range
TG-2825CB Q3704CBOxxxxx00 Frequency control range Frequency stability vs temperature
TG-2832CB Q3705CBOXxxxx00 With stand-by or not
TG-2833CB Q3706CBOXXXXX00 (Except for TG-2820CE)

Multi-output
Model Product Number Specifications for "xxxxx"
MG-7010SA Q33MI11SAxxxxx00 Output frequency Operating voltage
MG-5100SA Q33M21SAxxxxx00 Solder-Plating (Pb-Free or not)

Bl REAL TIME CLOCK MODULE

Serial interface

Model Product Number Specifications for "xxxxx"
RX-4581NB Q4145819x000200
RTC-9701JE Q4197017x000100
RTC-4701JE Q4147017x000200
RTC-4701NB Q4147019x000200
RX-4702CF Q414702Axxxxx00
RTC-4574SA Q4145745x000200
RTC-4574JE Q4145747x000100
RTC-4574NB Q4145749xxxxx00
RTC-4553 Q4145535xxxxx00 Frequency tolerance
RTC-4543SA Q4145435x000200
RTC-4543SB Q4145436x000200 Solder-Plating (Pb-Free or not)
(Except for RX-4702CF and RX-8564CF)
RX-8025SA Q4180255xxxxx00
RX-8025NB Q4180259xxxxx00
RX-8581SA Q4185815xxxxx00
RX-8581JE Q4185817xxxxx00
RX-8581NB Q4185819xxxxx00
RTC-8564JE Q4185647x000100
RTC-8564NB Q4185649x000200
RX-8564CF Q418564Axxxxx00
Parallel interface
Model Product Number Specifications for "xxxxx"
RTC-7301SF Q4273018x000200
RTC-7301DG Q4273011x000200
RTC-62421 Q4262421xxxxx00 Frequency tolerance
RTC-62423 Q4262423xxxxx00 Solder-Plating (Pb-Free or not)
RTC-72421 Q4272421xxxxx00
RTC-72423 Q4272423 xxxxx00

B SURFACE ACOUSTIC WAVE DEVICE

Model Product Number Specifications for "xxxxx"

FS-305 Q25FS305xxxxx00

FS-335 Q25FS335xxxxx00 Nominal frequency

FS-555 Q25FS555xxxxx00 Frequency tolerance

FS-585 Q25FS585xxxxx00

FF-555 Q51FF555xxxxx00 ) ) .
Nominal frequency Insertion loss Pass bandwidth

FF-585 Q51FF585xxxxx00




l 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(except SA-315HZ)

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 conductive IC tubes and packed into boxes for shipment.
Model Quantity
SG-531 series
SG-8002DC series 35 pes/tube

HG-8002DC series

stopper conductive tube S
RTC- 25 pes/tube
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.

(Unit: mm)
®STANDARD PACKING QUANTITY

Model Quantity 015 4.0 . .
. ! -
FS-305/335/555/585,FF-555/585 4000 pesireel Direction of feed
FC-135/145/255,MC-146/156/206/306/30A 3
3000 pcs/reel © § © b b o0 o0 o
FA-23H/238/248, MA-306,SA-315HZ B
SG-8002CE,SG-710[TK|VG-2820CB, TG-28 [ICB 2000 pcs/reel + + C
EV-3101TA 500 pes/reel Jﬂ
The other SMD products 1000 pcs/reel
(Unit:_mm) A 0]
20
Dimension Tape type
dleeel A 5 c D | (L=left direction)
T SA-315HZ 2.6 TE1608R
" / MC-146 17
— MC-156 1.65
o ol < MC-206 2.2
%/’ix N ] MC-306/30A,MA-306 3.0
AR MC-405/406 8.0 9.25 16.0 3.9
— SG-3032JC/3030JC TE1608L
SG-636series,SG-8002JC 33
SG-3030JF,SG-710 [TW
SG-730,SG-8002JF/CA
w l— EG-2[IITA SG-645 23
] VG-4231CA/1201CA,HG-2150CA
- - SG-710[IKI 2.5
Model Dimension EV-3101TA 16.0 2.9 TE2416L
A B C MA-406/406H 4.0
G e e MA-505/506,SG-8002JA
MC-306}30A,MC’-405/406,MA-306 SG-615series,HG-8002JA 13.25 24.0 TE2412L
SA-315HZ,SG-3032JC/3030JC HG-1012JA/2012JA 4.8
SG-636series,SG-8002JC 17.5 VG-4000JAseries,VG-1011JA 12.0
VS0J 20-Pin,SON 22-Pin VSOJ 20-Pin 2.0
3?\P432}§6%ﬁ?ﬁp5%‘§2?6 SON 22-Pin 9.25 16.0 1.8 TE1612L
N JMA- @330 | 280 -Pi .
SG-615 series,SG-8002JA series SORMTEERN 3.65
SSOP 24-Pin 2.4
HG-1012JA/2012JA f
VG A000IA series o 5 SOP 18-Pin 115 240 2.5 TE2412L
HG-8002JA,VG-1011JA . SOP 24-Pin 16.0 13.25 2.95 TE2416L
SOP 24-Pin,EV-3101TA FS-555/585,FF-555/585 2.0
SOP 18-Pin 24.4 FS-305/335 1.52
FC-255,FS-305/335/555/585,FF-555/585 135 FC-255 8.0 11 TE1208L
Ve a3500E, TG 2B TR FCITIE 34 pa30e 725 | 120 |2
SG-3030JF.SG-710 [TW,SG-730 254 | 3100 ] \F’g'iiéOCB’TG‘ZB LB G I, 1.95
SG-8002JF/CA series,SG-645 = 1.0
EG-2[IICA HG-2150CA, VG-1201CA/4231CA 17.5 RCSTES) TE1204L
SG-710 LKl @80 FA-248 4.0 1.55
FC-135/145,FA-365 13.0 FA-23H/238 1.05 TE0804L
FA-23H/238,5G-8002CE @180 | @60 —g5 SG-8002CE 525 | 80 14

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




Il 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
[Cylinder] C-TYPE , C-2-TYPE , C-4-TYPE Under +280 °C within 5 s.
HTS-206 Do not heat the package at more than +150 °C.
[Cylinder] CA-301 o s
[DIP]  SPG,SG-51/531,5G-8002DB/DC,HG-8002DC g”dert’fh%(t’ ﬂ? W'thl'(”m S more than +150 °C
RTC-62421/64611,RTC-72421/7301DG 0 not heat the package at more than + -

(2) SMD products(include CA-303HS,SA-315H/HZ)
Reflow profile(example)

Reflows for Heat-resistance evaluation Pb free reflow for Heat-resistance evaluation
Temperature [°C] Temperature [°C]
+260 °C Max.
+250 °C +2350C +50c 240 °C Max. +250 °C aels
+220°C
+200°C  ~ +1°C/s \
+200 °C \ +200 °C to+5°C/s 35s
+170°C Stable Melting area
30s+10s v/
+150 °C +150 °C Stable Melting area +1500¢| © +5°C /s
\ 90s+30s / 100s
‘ Pre-heating area ‘ ) ‘ Pre-heating area " ,
Twice reflows Twice reflows
time [s] 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.

® [nstallation example

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

>

£

Print circuit board solder
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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 sulfficient 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 package Products
Bending the board after soldering ceramic package products and SON package products (MC-146, RTC-x##=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 cutting 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.
Under 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.

(3) 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
stability 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.

M 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™.)

3. Load capacitance
Differences in the load capacitance in the oscillation circuit may result in deviations in the oscillation frequency from the desired
frequency. Attempting to tune by force may merely cause abnormal oscillation. Before use, please specify the load capacitance
5 of the oscillation circuit. (refer to page 7 "Load capacitance")
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M 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
location near the crystal oscillator.

3. Power supply line
Line impedance of a power supply should be as low as possible.

4. Output load
It is recommended that output load is installed as close as possible to an oscillator (within 20 mm).

5. Treatment of unused input terminals

Unused pins that are left open may collect noise, thereby resulting in malfunction. Also, power consumption may increase when
both P-channel and N-channel are turned on, therefore connect unused input terminals to 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
installing.

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.

9. 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
reduction. This device insertion might cause high-frequency impedance high in the power supply line and it affects oscillator
stable drive.

When this measure is required. Please evaluate circuitry and device behaviour in the circuit and verify that won't affect
oscillation.

Il 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=R: (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
N
L G R >O
o——¢ p——O g RD
[[]]=—1

Il |
I X'tal
Co

Cs

1

<+




Applications guide

2. Allowance for oscillation

Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start-up time may be increase, or NO
OSCILLATION may occur. In order to avoid this, provide enough negative resistance in the circuitry design.

® How to check the allowance for oscillation

Rf
MW

[

(1) Connect the resistance (r) to the circuit in series with the crystal unit.
(2) Adjust (r) so that oscillation can start (or stop).

) Ro (3) Measure (r) when oscillation just starts (or stops) in (2) above.
Ai |:H—0-’\/\/\/-O— (4) Recommended (r)
Xtal () >Cl x (5to 10)

Ca Co

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 C. = Cg X Co/ (Ce +Cb) +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)

|C: equivalent to TC74HCUO4 (unbuffer)

equivalent to TC74VHCUO4 (unbuffer) (30 MHz to 50 MHz)

__ 100 | 20
= =32.768 kHz N =20 MHz
= =4 (Fundamental)
= =
a 4
— 50 _, 100
(<53
° )
g s
oy =
g of S of
g g
- firs
-50 - -100 |-
| | | | | | |
5 10 15 5 10 15 20
Load capacitance (pF) Load capacitance (pF)
4. Reference for setting parameters of oscillation circuit
Rf
AV
Symbol
{>O Frequency RF (MQ) Ro (kQ) Ca (pF) Co (pF)
range
IC ; R
| | 0 20 kHz to 60 kHz 20 500 1
0
| |:|| 60 kHz to 165 kHz 10 300
Xtal
5.5 MHz to 30 MH.
Ce—L Co L (Fundzamental) ‘ 1 05 5to15
30 MHz to 50 MH ’
g (Funéamemal) ‘ 5t010

(TC74HCUO4 and TC74VHCUO4 are a product number of Toshiba Corp.)
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B OUTPUT WAVEFORM AND TEST CIRCUIT

1. Timing chart

(1) CMOS load (2) TTL load
trw i trw T
Voo Voo
80 % Voo \ , \

1/2Voo 24V \

\ 14V \

20 %V
o _/ (W 04V — A
GND GND
Von V. Vou
D —— oL VOL
tw tw
t t
Duty[%]=tw/t x 100
2. Test circuit
(1) CMOS load (2) TTL load
TTLi=4 kQ
TTL1=390 Q
FoinT
TEST
o
| Voo ouT O POINT N Vou ouT €
0.001 1MFF L Measured T 001w L Measured
t00.1 object ) 1001 uF ot i
GND T b - A 4
GND
Cu L 4
For Cu value, refer to V  Diode: 152076A
the specifications of each model.
(3) Current consumption
Voo ouT
- 001 L
t0 0.1 uF Measured
object
GND

3. Test conditions

(1) Supply voltage
- More than 150 us until voltage level reaches 90 % from 0 %.
- Supply voltage impedance is less than 2 Q of resistance.

Miniature socket parts

(2) Oscilloscope
- Input capacitance of less than 15 pF.

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

- Earth lead of the probe should be as short as possible.

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

(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)

Miniature
probe

Socket
(GND)




Working for Pb free

WORKING FOR Ph FREE

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

4. For the new 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) *1 «Plastic package type products (Pb free terminal products) *2

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

*1. CA-303HS is currently using solder plating with heat resistance because of still under studying the alternative technology.
*2. These products includes Pb inside.

eCurrent Pb free terminal products *3 Current complete Pb free products *3 *4

__,..-f""'\\ »~’

*3. Ceramic pakage products and SA-315H/315HZ are already Pb-free terminal type of product.
*4. Ceramic pakage products with metallic lid and SA-315H/315HZ are already complete Lead-free type of product.

Ml Distinctions
@ Distinctions between current products and Pb free products. *1. *2.

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 | QXXXXXXX0xxxx00

Pbfree | QxxxxxxX1xxxx00

2) Appearance
» Plastic package type products
Marking (year part lot No.) of plug will be changed as follows.

Numeric [1(2|3|4|5|6[7[8|9]|0
Alphabet |A|B|C|D|E|[F|[G|H|J

Current
Pb free

* 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 and SA-315H/315HZ are originally Pb free terminal designed.
So, there are no change as 1) and 2) above.
*2. CA-303HS is currently using solder plating with heat resistance because of still under studying the alternative technology.
9 So, there are no change as 1) and 2) above.



Working for Pb free

H Pb Free materials of Seiko Epson QD products

Lead-flame Pb Free Conventional
Package Object material
(No change) Sn-Bi Sn-Ag *1 Sn-Cu Au Sn-Pb Au
._1“
Cylinder Crystal unit - Fe - Ni- Co — — O O =2 O =3 O =2
Plastic Crystal unit
ackage Crystal oscillator Cu Al O O 1 _ _ o _
> 2 Real time clock u Aty :
module SON
O O = — — 8] _
42Alloy *4 @) O #1 — — O _
O — - — O _
Ceramic Crystal unit
Crystal oscillator
package Real time clock w — — — O _ O
module
SAW Device (Tungsten)

%1.Sn-Bi is applied for Epson QD products. But Sn-Ag is only applied for the products as below.
(SOP) RTC-###xSA, RTC-##xxSB, RTC-#+x+SF, RTC-4553, MG-5100SA, MG-7010SA
(SOJ) RTC-##xxJE, (SON) RX-###:xNB, RTC-##+xNB

%2.Au is applied for SA-315H/315HZ.

% 3.Sn-Pb has been applied only for CA-303HS.

%*4.Cu Alloy is applied only for (SOP) RTC-7301SF.

B Evaluation Profile for heat-resistance

Temperature [°C]

A

+250 °C HCls
°C/
+220°C 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]

10



Bl Frequency range
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
s T C-004R @ 32.768 kHz
C-005R
C-2-TYPE 20 kHz to 165 kHz, 307.2 kHz
14| C-4-TYPE 32 kHz to 120 kHz, 192 kHz
15 | FC-135/145 @ 32.768 kHz
16| FC-255
17 | —MCG-146 32 kHz to 100 kHz
MC-156
18| MC-206
10 | MC-306/30A 20 Kz to 165 iz
21 | MC-405/406 20 kHz 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
2| CA-301 [4IMHz to 64 MHz
2| MA-306 14.31818 MHz, 17.734 MHz to 41 MHz
MA-406
2
MA-505/506 [C4IMHz to 64 MHz
CA-303HS
30 9.6 MHz to 27 MHz
MA-406H
23 | SA-315H/HZ 10 MHz to 27 MHz
% | FA-23H 16 MHz to 32 MHz
%| FA-238 16 MHz to 50 MHz
% | FA-248 12 MHz to 27 MHz —
27| FA-365 12 MHz,14 MHz to 41 MHz
8.0 MHz < f < 8.2 MHz: unavailable. For frequencies less than 5.5 MHz, please refer to the frequency list. (page21)
B Specifications
- Item Dimensions Nominal frequency Frequ(gtr::r%/dtgg)r EIES Frquﬁgrcg&glr'?sqir:ture Series resistance Load capacitance Sturagerta%rggerature tempct)aegtrgganlgange
L x W x H (mm) f Af/f R1 CL Tste Torr
C-001R 93.1 8.0
C-002RX 82.0x6.0 6
15 [C00MR oTE 50 32.768 kHz +20 x10° 35 kQ to 50 kQ
C-005R 91.2x4.6 6 pF to 00 20°Ct0+70°C | -10°Cto +60 °C
C-2-TYPE 920x60 20Kz 10165 kHZ | 490 x10°t0 £100 x10° 6 kQ to 55 kQ ’
14| c-4-TYPE 915x50 S2kHzto 120KHZ 1 450 x10°10£100 X10° | Peak temperature (6T): | 10 k2 to 50 kQ
FC-135 32x15x09 +25°CTyp.
15 32.768 kHz +20 x10° 70 kQ Max. 9.0 pF/12.5pF | -55°Cto +125°C
FC-145 41x15x09
16 | FC-255 50x19x09 Temperature coefficient | 25 KQ 10 70 kQ
) - -0.04 x 10°/°C° Max.
7 | MC-146 TOX15%14 1 39 iy t0 100 kHz o AU DTN 25kQu065kQ | 7pF, 125 pF -40°C t0 +85 °C
MC-156 71x33x15 +20 x10°to £100 x10° =a®T-6x%
-55 °C t0 +125 °C
18 | MC-206 7.3x41x20 20 kQ t0 55 kQ
"9 Mc-306/30A 80x38x254 20 KHz to 165 kHz
2 6 kQ t0 55 kQ 6 pF 10 o0
21 | MC-405/406 104x4.1x356 | 20 kHz to 165 kHz
ACED S8 | aMHzoewie | Lo B0 0 | E900 | wowiso 40°C1o +85°C
28 | MA-306 80X38X254 | 17 4 ez +30 x 10° 60 Q Fundamental: 10 pFto o, | -55 °C to +100 °C ”0“C10 470 °C
o | IA-406 NTXABX3T | +50 x10° +30 x10° 0001500 3rd overtone: 5 pF o i 0*
Z Z 0
MA-505/506 | 135x5.1x 457 (+50 x109)
CA-303HS #3.1x89 -55 °C to +125 °C
30 9.6 MHz to 27 MHz 25 Q 10 50 Q
MA-406H 11.7x48x37 +10x10° +3x10°t0 15 x10° -40 °C 10 +85 °C
23 [ SA-315H/HZ 80x3.0x1.55 10 MHz to 27 MHz 30 Q1040 Q
25 | FA-23H 32x25x07 16 MHz to 32 MHz +10x10° +10x10°to +18 x10° 40010800 10 pFto -40 °Cto +125°C | -20 °C to +70 °C
24 | FA-238 32x25x07 16 MHz to 50 MHz +50 x10° +30x10° -40 °C 0 +85 °C
2 | FA-248 40x25x1.0 12MHzt027 MHz | +10x10°10+20x10° [$19%X18010+20%105]  40Qt070Q -55°Cto+125°C | -39-810+72:¢8
27 | FA-365 60x35x14 12MHz 14 MHzbo 41 MHz | £50 x10°, +100x10° +30 x10° 50 Q -20 °C to +70 °C
Note: For detailed specifications, refer to the individual specifications for each product.
B Frequency and temperature characteristics example
@ Tuning fork crystal units @ AT-cut crystal units
0
_ -0 7/ \\ ~ 4
is; -20 \ E 20 7
s -30 s 0 /
< 4 < 20 //
g Typical [ V4
s -50 e
g B7=+25 °C g
g 0 / i \ g
70 -60
" 22010 0 10 20 30 40 50 60 70 40 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)




H Dimensions (Unit: mm)
@ Cylinder @ SA-315H
Model Li = Dk D B Model L L [ s [ wi [ we [Di[D]B
C-001R 8.0 Max.| 9.0 M!n. 23.1 Max. 20.3 1.1 SA-315H 8.0Max.|75Min.| - [30Max.| - [1.55]g03] 1.1
C-002RX/C-2-TYPE | 6.0 Max.| 4.0Min. | 92.0Max. | 902 0.7 SA-315HZ 8.0 Max.|2.0 Min. | 0.7 Nin. [3.0 Max. | 2.5 Max. | 1.55 |9 0.3] 1-1
C-004R/C-4-TYPE 5.0 Max. | 4.0 Min. | 91.5 Max. 00.2 0.5
C-005R 4.6 Max. | 4.0 Min. | #1.2 Max. 00.15 0.3
8.9 Max.| 9.5Min. | 3.1 Max. . sl
CA-301 |Qver 5.5 MHz ax. | 9.5 Min x. | 0.3 1.1 + <
Under 5.5 MHz| 9.3 Max.| 9.5 Min. | 23.1 Max. 00.3 1.1 = -
CA-303HS 8.9Max. | 95Min. |03.1Max. | 403 11 | : :
@ SA-315HZ

- D2 F
® FC-135 ﬂ j£ 4#5 —3 =
\ . "
3.2«0.1 — -
— L] @j
@ FC-145

1.5:0.1

@ FA-238/23H

@ FC-255 -
1 32 1

‘ || 0.7 Max.
sz @ FA-248
=
@ MC-146 .
=
O Ol
= | 40 T || om
0.1 6.7 o1 o
— o
i EE
o il B
@ FA-365
@ MC-206
7.3 Max.
| e —
H — |
Ca— WP
mE
04 ‘ T
5.08 :
Model L1 L2 L3 W1 W2 W3 Hi Hz B
MC-156 7iMax. | 1.6 | 0.75 |33Max.| 2.5 0.4 1.3 | 15Mx | 5.08
Model L1 L2 L3 Wi W2 B H1 Ha Ha VIC-306/30A
MC-405/406 | 9.6 | 1041Max| 2.54 | 406Max| 0.51 | 2.29 | 3.45 | 360Max| 02Min. Wasog | f0Vex | 19 | 09 (38Max| 32 | 05 | 2.38 | 5llar| 5.5
MA-505/506 12.7 [1346Max.| 2.54 | 5.08Max.| 1.09 3.30 | 4.19 | 460Max| 0.2Min. MA-406/406H] 117 Max. | 2.1 12 |48Max.| 4.0 0.7 350 | 37Mx | 9.6
L2 Lt
L1 ‘ =
i n O HE
g EI —
i 1]
C = J ﬁl -
|l ety | 12
£ 2 2 )-[.‘_B_j (L) L (Ly)
=] AR




Crystal unit

CYLINDER LOW/MEDIUM-FREQUENCY CRYSTAL UNIT
C-2-TYPE/C-TYPE T o,
Product number (please refer to page 1) '
Q12C2000xX XXX 00 \
Q11CO001RXxxxxx00 v 3 r
QLI1CO2RXxxxxx00 S N
Q1l1CO004Rxxxxx00 , .
Q11CO05RXxxxxx00 "

* Photolithography finished allows uniform and stable performance. N y—
« Excellent environmental capability. —
« Respond to an extensive range of frequency, from 20 kHz to 165 kHz, and Actual size

307.2 kHz.
M Specifications for C-2-TYPE (characteristics)
ltem Symbol Specifications Remarks
: 20.000 kHz to 165.000 kHz,
Nominal frequency range f 307.2 kHz Please refer to frequency example page 14
Storage temperature Tste -20°Cto +70 °C Stored as bare product after unpacking
Temperature range :
Operating temperature| ~ Toew -10 °C to +60 °C

Maximum drive level GL 1.0 yW Max.

Frequency tolerance (standard) AT/ +20x10%,£50x 100100 x 10° (307.2 kHz: +100x 109) 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 Ri 55 kQ 10 6 kQ As per below table

Motional capacitance C1 4.0 fF Max.

Shunt capacitance Co 2.0 pF Max.

Insulation resistance IR 500 MQ Min.

Aging fa +5x 10 /year Max. Ta=+25 °C+3 °C, first year
Shock resistance SR 5 % 10° Max. Three drops on a hard boarq from 750 mm orl excitation test with

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

* Please refer to the external dimensions on page 14.

M Series resistance C-2 TYPE/MC-306/405/406

Frequency(kHz) 20kHz <f< 31.2kHz 31.2kHz <f< 40kHz 40 kHz <f<90kHz 90 kHz <f< 130 kHz 130 kHz <f<165kHz
Series resistance(Q) 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max.

H Specifications for C-TYPE (characteristics)

Iltem Symbol C-001R | C-002RX C-004R C-005R Remarks
Nominal frequency range f 32.768 kHz
Temperature range Storag'e temperature Tste -20 °C to +70 °C
Operating temperature | Toew -10 °C to +60 °C

Maximum drive level GL 1.0 yW Max.

Frequency tolerance (standard) Af/f +20 x 10°¢ Ta=+25 °C, DL=0.1 pW

Peak temperature (frequency) 0T +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 35 kQ Max.(18 kQ Typ.) 50 k2 Max. (30 k2 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 M Min.

Aging fa +3.0 x 10%/year Max. Ta=+25 °C +3 °C, first year
Three drops on a hard board from 750

Shock resistance S.R. +5 x 10 Max. mm or excitation test with 29400 m/s? x
0.3 ms x 1/2 sine wave x 3 directions

¢ Please refer to the external dimensions on page 14.



Crystal unit

SMALL CYLINDER LOW/MEDIUM-FREQUENCY CRYSTAL UNIT
C-4-TYPE QS

Product number (please refer to page 1)
Q12C4000xxxxx00

¢ Photolithography finished allows uniform and stable performance.
« Small and light weight. (1.5 x 6 mm)
¢ Excellent environmental capability.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.000 kHz to 120.000 kHz, 192 kHz Please refer to frequency list below
Temperature Storage temperature Tste -20 °C to +70 °C Stored as bare product after unpacking
range Operating temperature| — Topg -10 °C t0 +60 °C
Maximum drive level GL 1.0 pW Max.
Recommended drive level (characteristics) DL 0.1 uyW Typ.
Frequency tolerance (standard) Af/E +50 x 10, £100 x 10 Ta=+25 °C, DL=0.1 uW
Peak temperature (frequency) o1 +25°C 5 °C
Temperature coefficient (frequency) a -0.04 x 10¢/°C? Max.
Load capacitance CL 6 pFto Please specify
32 kHz < f< 38 kHz: 50 k2 Max.
38 kHz < f < 50 kHz: 30 k2 Max.
Seri ist R 50 kHz < f< 74 kHz: 25 kQ2 Max.
eries resistance k 74 kHz = f = 100 kHz: 22 kQ Max.
100 kHz < f < 120 kHz: 15 kQ Max.
192 kHz: 10 kQ Max.
Motional capacitance Ci 3.0 fF Max.
Shunt capacitance Co 1.5 pF Max.
Insulation resistance IR 500 M< Min.
Aging fa +5 x 10%/year Max. Ta=+25 °C+3 °C, first year
. 5%10°M Three drops on a hard board from 750 mm or excitation
Shock resistance SR. X ax. test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions
B Frequency example M External dimensions (Unit: mm)
Type Frequency Cu Value
26.6667 kHz 10.0 pF, 11.0 pF
32.5600 kHz 7.0 pF B
36.8640 kHz 13.5 pF | D2
38.4000 kHz 10.0 pF | _ _ D e
44.7340 kHz 10.0 pF ‘ ‘ A —
C-2-TYPE 48.0000 kHz 15.0 pF
75.0000 kHz 6.5 pF, 9.0 pF,20.0 pF L \ L
77.5030 kHz 10.0 pF, 20.0 pF " ‘ ‘
76.8000 kHz 6.0 pF, 10.0 pF,11.0 pF
96.0000 kHz 6.0 pF, 8.4 pF,11.0 pF Model Lt L D Do B
153.6000 kHz 11.0 pF C-2-TYPE| 6.0 Max.| 4.0 M!n. 02.0 Max.|  00.2 0.7
307.2000 kHz 11.0 pF C-001R 8.0 Max.| 9.0 M!n. 93.1 Max.| 0.3 1.1
C4TYPE 50,0000 KHz 9.0 pF - 0 Max. | 4.0 Min. | 01.5 Max) 0. .
C-005R 4.6 Max. | 4.0 Min. | 1.2 Max. 90.15 0.3
76.8000 kHz 11.0 pF -
77 5030 KHz 10.0 pF C-4-TYPE| 5.0 Max.| 4.0 Min. | @1.5 Max. 20.2 0.5
- - 160 to 165 kH 7.2 kHz: D1=02.2 Max.
192.0000 kHz 11.0 pF (16010 165 kHz, 307.2 kHz: D1=02.2 Max)

14



Crystal unit

THIN SMD LOW FREQUENCY CRYSTAL UNIT

FC-135/145

Product number (please refer to page 1)
Q13FC135xxxxx00
Q13FC145xxxxx00

¢ High-density mounting-type SMD of 0.9 mm Max. thickness.
* Small packaging area and light weight.
* Excellent environmental capability.

FC-135

FC-145

15

» Most suitable for small communications devices. Actual size
B Specifications (characteristics)
Iltem Symbol Specifications Remarks
please contact us for inquiries
Nominal frequency f 32.768 kHz about the available frequency
Temperature |Storage temperature TsTa -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature TopPr -40 °C to +85 °C
Maximum drive level GL 0.5 yW Max.
Recommended drive level DL 0.1 yw
Frequency tolerance(standard) Af/f +20x10° P|J§§e+§ssk°§¢ r?t Ié?(t)b?etrjglxce
Peak temperature(frequency) o1 +25°C +5 °C
Temperature coefficient(frequency) a -0.04 x 10%/°C* Max.
Load capacitance CL 9.0 pF, 12.5 pF Please specify
Series resistance R1 70 kQ Max.
Motional capacitance C1 1.7 fF Typ.
Shunt capacitance Co 1.3 pF Typ.
Insulation resistance IR 500 M Min.
Aging fa +3 x 10%/year Max. Ta=+25 °C +3 °C, first year
Shock resistance SR £8 x10°Max. 100 g dummy (Seiko IIEpso.n Standalrd) drop from 1500 mm height
on to the concrete 3 directions 10 times.
B External dimensions (Unit: mm)
® FC-135 0.75 ® FC-145 0.9 [ bottom view ]
| — _ | —
o - EXER: -1 o O
i .
R 1 41201 | 23
reral conecton E— el comecton
(Unit: mm)
® FC-135 ® FC-145
‘ [0 not design any patterns on shaded area. ‘




THIN SMD LOW / MEDIUM FREQUENCY CRYSTAL UNIT

FC-255

Product number (please refer to page 1)
QIXFC255xxxxx00

* High-density mounting-type SMD of 0.9 mm Max. thickness.
* Small packaging area and light weight.

» Excellent environmental capability.

» Most suitable for small communications devices.

Crystal unit

Actual size
B Specifications (characteristics)
Iltem Symbol Specifications Remarks
please contact us for inquiries
Nominal frequency f 32.768 kHz 32.000 kHz
to 100.000 kHz about the available frequency
Temperature |Storage temperature TsT6 -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Topr -40 °C to +85 °C
Maximum drive level GL 0.5 pW Max.
Ta=+25 °C, DL=0.1 yW
Frequency tolerance(standard) Af/f +20x10° +50 x 10%,£100 x 10°
Please ask tighter tolerance
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. 70 kQ to 25 kQ
Motional capacitance C1 1.7 fF Typ. 2.5fFto 0.7 fF
Shunt capacitance Co 1.3 pF Typ. 1.6 pFto 0.7 pF
Insulation resistance IR 500 M Min.
Aging fa +3 x 10%/year Max. Ta=+25 °C +3 °C, first year

B External dimensions

(unit: mm) Bl Recommended soldering pattern (Unit: mm)

1.8+0.1

0.9
Max.

#2

Internal connection

22

[Db not design any patterns on shaded area.

16
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Crystal unit

THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-146/156

Product number (please refer to page 1)

P P S

Q1IxMC146xxxxx00
Q1IxMC156xxxxx00
¢ High-density mounting-type SMD of 1.4 mm thickness.(MC-146)
» Small packaging area and light weight. MC-146 MC-156
« Excellent environmental capability. Actual size e Prase ]
¢ Most suitable for small communications devices.
B Specifications (characteristics)
Item Symbol Specifications Remarks
. please contact us for inquiries
Nominal frequency f 32.768 kHz 32.000 kHz to 100.000 kHz ) )
about the available frequencies
Temperature Storage temperature Tsta -55 °C to +125 °C Stored as bare product after unpacking
e Operating temperature TopPr -40 °C to +85 °C
Maximum drive level GL 1.0 W Max. Operating drive level 0.5 yW Max.
Frequency tolerance(standard) AT/t +20 x 10%, +50 x 10 +50 x 10%, +100 x 10° Ta=+25 °C, DL=0.1 pW
Peak temperature(frequency) o1 +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 M Min.
Aging fa +3 x 10%/year Max. Ta=+25 °C 23 °C, first year
Shock resist SR 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
ock resistance R. M - )
Rl O Mex. on to the concrete 3 directions 10 times.
B External dimensions (Unit: mm)
©® \IC-146 ® \IC-156
2 #4 #3 7.1 Max. |
2 N 3 #_ w3 |
‘ %[O EA99 O] ¢ .
3 #1 #2 ] 0.1 E A 8 9 O 3 %
0.1l 7.0 Max. Internal connection “
3 Moo #oo #w —
o o ] § == ] : i Internal connection
S | 2 [ ' [ 1 2
=" 3 TS 5 2= #4 #3
S [ e [ = == S S ﬂ,
0.2 m m 0.2 - 5.08 — i
I #2 1 e 3
"Dy O o R
#le3=© 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)
® \IC-146 ® MC-156 12 3.88 12
[ m ”
© o
g 1] i ] o
LO
s 1] ] -
‘ 51 1.2




Crystal unit

THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-206

Product number (please refer to page 1)
Q1IxMC206xxxxx00

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

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 32.000 kHz to 100.000 kHz
Temperature Storage temperature Tsta .55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature [ Topg -40 °C to +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 uW
Peak temperature (frequency) oT +25 °C x5 °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 kQ to 20 k2 As per below table
Motional capacitance C1 1.8 fF Typ. 3.0 fF Max.
Shunt capacitance Co 0.9 pF Typ. 1.5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10/ year Max. +5 x 10/ year Max. Ta= +25 °C +3 °C, first year
q Three drops on a hard board from 750 mm or excitation test
Shock resistance R. M . ! : -
S Rl ' Mex with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions

M Series resistance

Frequency (kHz) 32<f<38 38 < f < 65.536 65.536 < f < 75 75 < f <100
Series resistance (Q) 50 k@ Max. 40 kQ Max. 25 kQ Max. 20 kQ Max.
B External dimensions (unit mm) Il Recommended soldering pattern (Unit: mm)
) 7.3 Max. ) Internal "
nternal connection
‘ #4 #3 4‘7’
H H_ __#_4 _________ i??.. 12 3.88 1.2
JE.A. 670|535 (T3 = |
— ml L;z' B 2
H H |
#1 #2
[ E [ .
—
R J— L
1 0.4 ‘ 0.4
L s08 | o

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.
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Crystal unit

SMALL SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC-306

Product number (please refer to page 1)
Q1xMC306xxxxx00

» High-density mounting-type SMD.

e Photolithography finished allows uniform and stable performance.
» Excellent reliability and environmental capability.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 20.000 kHz to 165.000 kHz
Temperature Storage temperature Tsta -55°Cto +125 °C Stored as bare product after unpacking
range Operating temperature | Topg -40 °C to +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) o1 +25°C 5 °C
Temperature coefficient (frequency) a -0.04 x 10/ °C? Max.
Load capacitance Cu 6 pF to o (Standard : 12.5 pF) Please specify
Series resistance Ri 50 kQ Max. 55 k2 to 10 kQ For details, refer to page 13
Motional capacitance C1 1.8 fF Typ. 4.0fFto 0.6 fF
Shunt capacitance Co 0.9 pF Typ. 2.0 pFto 0.6 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10°/year Max. +5 x 10°/year Max. Ta=+25 °C =3 °C, first year
Shock resistance SR. 45 X 10° Max. Three .drops on a hard board from‘ 750 mm or.exc.itation
test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions
B External dimensions (uni: mm) [l Recommended soldering pattern (Unit: mm)
| 8.0 Max. | Internal connection
4 _ wo #4 #3
— | 13 4.2 1.3
E 571 E |
#1 ‘ ‘ #2 .
# w -

' 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.

1.3

1.9




FOR AUTOMOTIVE APPLICATIONS

SMALL SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC-30A

Product number (please refer to page 1)
Q1xMC30Axxxxx00

* 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.

Crystal unit

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 20.000 kHz to 165.000 kHz
Temperature Storage temperature Tsta -55°C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -40 °C to +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 yW
Peak temperature (frequency) oT +25 °C 5 °C
Temperature coefficient (frequency) a -0.04 x 10°¢/ °C? Max.
Load capacitance CL 6 pFto o Please specify
Series resistance R+ 50 kQ Max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8 fF Typ. 4.0 fFto0 0.6 fF
Shunt capacitance Co 0.9 pF Typ. 2.0 pFto 0.6 pF
Insulation resistance IR 500 M Min.
Aging fa +3 x 10°/year Max. +5 x 10%/year Max. Ta=+25 °C £3 °C, first year
Shock resistance S.R +5x10° Max. Three drops on a hard board from 100 mm
W Series resistance
Frequency (kHz) 20kHz <f<31.2kHz | 31.2 kHz <f <40 kHz 40 kHz < f < 90 kHz 90 kHz <f< 130 kHz | 130 kHz < f < 165 kHz
Series resistance (Q) 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max.
B External dimensions (unit mm) [l Recommended soldering pattern (Unit: mm)
| 8.0 Max. | Internal connection
s _ w3 | #4 ‘ #3
-1 i 13 4.2 1.3
D 32.768k - |z = |
e 571 = |
#| | #2 -
#wo #w - -
2
3
N @
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.
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Crystal unit

SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-405/406

Product number (please refer to page 1)
Q1IxMC405xxxxx00
Q1IxMC406xxxxx00

¢ 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.

« Suitable for time keeping of clock and microcomputer. Al s
B Specifications (characteristics)
Iltem Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 20.000 kHz to 165.000 kHz
T ! Storage temperature | Tsre -55°C 10 +125 °C Stored as bare product after unpacking
AT (e Operating temperature Torr -40 °C to +85 °C
Maximum drive level GL 1.0 pW Max.
Frequency tolerance (standard) AT +20 x10°, +50 x 10° +50 x 10, £100 x 10 Ta=+25 °C, DL=0.1 pW
Turnover temperature (frequency) oT +25°C +5°C
Temperature coefficient (frequency) a -0.04 x 10°/ °C* Max.
Load capacitance CL 6 pF to « (Standard : 12.5 pF) Please specify
Series resistance Ri 50 k2 Max. 55 kQ to 10 kQ For details, refer to page 13
Motion capacitance C1 2.0 fF Typ. 4.0 fF to 0.6 fF
Shunt capacitance Co 0.85 pF Typ. 2.0 pFto0 0.6 pF
Insulation resistance IR 500 M<Q Min.
Aging fa +3 x 10%/year Max. +5 x 10%/year Max. Ta=+25 °C+3 °C, first year
Three drops on a hard board from 750 mm
Shock resistance S.R. +5 x 10° Max. or excitation test with 29400 m/s? x 0.3 ms x
1/2 sine wave x 3 directions
B External dimensions (unit mm) Il Recommended soldering pattern (Unit: mm)
/ - Internal connection in MC-405 MC-405
#4 #3 % #4 - #3
32.768k 2 #r}“WF“{W
#1[] E 6571A N# < =
‘ ‘ Internal connection in MC-406
! ‘ 1041 Max. ‘ ! #4 L #3
i Tl 41 39 a1 |
\ /ﬁ MC-406
|2 2
| © —
i [INE Il p
s 051 i L _J 051 2
254 25 | & | 229" |
4.1 39 44
Do not connect #2 and #3 of MC-406 to external device. ' a
The first digit of No. means: {g%ﬁ%: Mgﬁgg




CYLINDER HIGH-FREQUENCY CRYSTAL UNIT

CA-301

Product number (please refer to page 1)
Q21CA301xxxxx00

¢ Compact design with case as small as 3 mm in diameter while still
maintaining excellent characteristics of AT-cut.

¢ High-stability assured with tight vacuum sealing.

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

Crystal unit

Actual size
B Specifications (characteristics)
Iltem Symbol Specifications Remarks
4.000 MHz to 29.999 MHz #1 Fundamental mode
Nominal frequency range f
30.000 MHz to 64.000 MHz #*2 3rd overtone mode
Temperature Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature|  Toen -20 °C to +70 °C The operating temperature range is -10 °C to +60 °C
Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level
Recommended level DL 10 pW to 100 pW
Frequency tolerance (standard) Af/f +30 x 10° (Under 5.5 MHz: +50 x 10,2100 x 10°) Ta=+25 °C
Frequency temperature characteristics Under 5.5 MHz: £50 x 10° -10 °Cto +60 °C
(standard) Over 5.5 MHz: +30 x 10 -20 °C to +70 °C
Load capacitance CL Fundamental: 10 pF to «. Over tone: 5 pFto o« Please specify
Series resistance Ri As per below table -20 °C to +70 °C, DL=100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10*/year Max. Ta=+25 °C«3 °C, first year
Three drops on a hard board from 750 mm height or

Shock resistance SR. +10 x 10° Max. excitation 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<5.5MHz: As per below table.

%2 26.000 MHz < f < 30.000 MHz : please contact us for inquiries for 3rd overtone mode.

B Series resistance B External dimensions (Unit: mm)
Frequency (MHz) Series resistance (Q2) mode
40<f<55 150 Q Max.
55<f<6.0 100 © Max.
6.0=f<10.0 80 Q Max.
100 =1 <12.0 0o M Fundamental
U=1< . ax.
12.0=f<16.0 50 @ Max. —1200AM49 -
16.0 < f < 30.0 40 Q Max.
26.0 < f<36.0 100 © Max. 3rd overtone L | L
36.0 < f < 64.0 80 © Max. ‘ ‘
H Available frequencies from 4.0 MHz to less than 5.5 MHz
Frequency (MHz) Model L L D D B
ode 1 2 1 2
) 4433619 MH ,
4.000 MHz z Under 5.5 MHz| 9.3 Max.| 9.5Min. | 3.1 Max. | 0.3 11
4.032 MHz 4.500 MHz CA-B01 [0 e 95 Min |31 M 203 11
4.096 MHz 4.800 MHz Ver 9.0 Wz| 89 Max.| 9.0Mn. |01 ax. | o0 :
4.190 MHz 4.842673 MHz Sample products are without marking.
4194304 MHz 4.9152 MHz




Crystal unit

THIN CYLINDER HIGH-STABILITY CRYSTAL UNIT

SA-315H/315HZ

Product number (please refer to page 1)
Q23S315HxxXxxx00
Q24S315Zxxxxx00

e Thin cylinder of 1.55 mm Max. thickness featuring high stability.
» Small and thin with small mounting area and light weight.

* High heat resistance allows reflow soldering.

» Excellent environmental capability.

» Embossed tape usable for SMD.(SA-315HZ)

)y

- Most suitable for small communications devices. GELIEEH
B Specifications (characteristics)
ltem Symbol Specifications Remarks
. Fundamental mode
Nominal frequency range f 10.000 MHz to 27.000 MHz Please contact us for inquiriries about the

available frequency and Frequency temperature characteristics.

Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
Temperature :
Operating temperature|  Toer -40 °C to +85 °C Specified equivalent series resistance must be satisfied.
range
Operable temperature Specified equivalent series resistance and frequency-temperature
P P Tuse As per below table P characteristics must be satisfied. Y P
) Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10 pW to 100 pW
Frequency tolerance (standard) Af/f +10x10° Di=100 pW at Ta=+25 °C +3 °C and specified load capacity.

Please contact us for inquiriries about the

Frequency temperature characteristics As per below table available frequency and Frequency temperature characteristics.

Load capacitance CL 10 pF to o Please contact us for inquiries.
Series resistance R1 As per below table Operable temperature range, DL=100 pW
Shunt capacitance Co 3.0 pF Max.

Insulation resistance IR 500 MQ Min.

Aging fa +1 x10%/ year Max. Ta =+25 °C =1 °C, 100 pW

Three drops on a hard wooden board from 750 mm or

Shock resistance S.R. +1 x10°® Max. excitation test with 29400 m/s? x 0.3 ms x 1/2 sine wave

x 3 directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production.
Please check the soldering condition of plug case department before use.

23

B External dimensions wnitt mm) Il Recommended soldering pattern(SA-315Hz)  (unit: mm)
® SA-315H 3.0 6.3 | 24 |
TLees \ \
128TS68 | | : i [ ]
‘ 8.0 Max. 7.5 Min. I:I
% B Frequency temperature characteristics
( 2 .
- = m @ Operating temperature range Frequency tolerance
® SA-315HZ 0°C to +50 °C +3x10° Min.
= . -10 °C to +60 °C +5x10% Min.
128TS68 '}@ = -20°C to +70 °C +7x10° Min.
R, 4] @ -30 °C to +80 °C +10 x 10© Min.
8.0 Max 2.0 Max -40 °C to +85 °C +15 x107 Min.
‘ . B Series resistance
% — '@A& j% Frequency Series resistance (R1)
p— - 10.0 MHz = f < 12.0 MHz 40 © Max.
R 07w, 12.0 MHz =< f < 27.0 MHz 30 Q Max.




THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-238

Product number (please refer to page 1)
Q22FA238xxxxx00

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

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

¢ 0.7 mm Max. thickness is equal to SMD-type IC.
* Most suitable for small communication devices.

Crystal unit

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 16.000 MHz to 50.000 MHz Fundamental mode M
Storage temperature Tste -40 °C to +125 °C Stored as bare product after unpacking
Temperature
range Operating temperature |  Topr -40 °C to +85 °C Specified equivalent series must be satisfied.
Operable temperature Tuse As per below table Specified equivalent series and frequency temperature characteristics must be safisfied.
Drive level Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Recommended drive level DL 10 pW to 100 pwW
+50 x 10°%(standard) Ta=+25°C+3°C
Frequency tolerance Af/f ] ) For the out of standard specifications,
(#15 x 10 to +50 x 10 is available) please contact us for inquiries. [1J
. +30 x 10°%(standard) 20°Cto+70°C
Frequency temperature characteristics For the out of standard specifications,
As per below table please contact us for inquiries. [11
Load capacitance CL 7 pF to « (standard:12 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 M Q Min.
Aging fa +5 x 10°%/year Max. Ta=+25 °C +3 °C, first year
ek EEEETE SR +10 x 10 Max. 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
on to the concrete 3 directions 10 times.

17 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 + 8 x 106 Min. 16.0 MHz < f < 20.0 MHz 80 Q Max.
-10 °C to +60 °C + 12 x 10 Min. 20.0 MHz < f < 25.0 MHz 60 Q Max.
-20 °C to +70 °C + 15 x 106 Min. 25.0 MHz < f < 30.0 MHz 50 Q Max.
-30 °C to +80 °C + 20 x 106 Min. 30.0 MHz < f< 50.0 MHz 40 Q Max.
-40 °C to +85 °C + 30 x 106 Min.

B External dimensions

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

#4 #3

2000M

E66RA| H
|

#
32 ! | 0.7 Max.

— T\ #4

I' ‘ 22

0.7

o

,_
0.8
1.6

3 T——
2

T
#a T #3
| I

|
#1 #2

#2 and #4 is connected with a cover.

24




Crystal unit

THIN SMD HIGH-STABILITY CRYSTAL UNIT

FA-23H

Product number (please refer to page 1)
Q24FA23HXxxxxx00

» Featuring tiny size with good tuneability for GSM RF discrete circuit.
« Suite for Bluetooth and W - LAN with stable temperature frequency

characteristics.
* Good shock-resistance construction meets handheld equipment requirement.
* 0.7 mm Max. thickness is equal to SMD-type IC. =
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal fi f 16.000 MHz to 32.000 MHz For the oﬁyglgggr?gé?(linggifications
ominal frequency range . ,
quency rang Standard : 16.000 MHz / 26.000 MHz / 32.000 MHz please contact s for inquiries.
Recommended apllications Bluetooth / GSM / Mobile communication device
Storage temperature Tste -40 °C to +125 °C
Temperature ) - - . L
range Operating temperature Topr -40 °C to +85 °C Specified equivalent series must be satisfied
Opereble temperature | Tuse As per below table fomperature Chraciorisnes mst bs Sananad.
. Maximum drive level GL 2 mW Max.
Drive level -
Recommended drive level DL 10 pW to 100 pW
Frequency tolerance (standard) Al +10 x 10° o e i heoTications,
Frequency temperature characteristics (standard) +10 x 10° "20°Cto *7gl;‘;S'Zogggfagfhgffjfﬁ‘;‘gg{r‘i’ess?ec“‘caﬁo"S'
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 10°/ year Max. Ta=+25 °C, first year
Shock resistance S.R +2 % 10° Max 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
o B ' on to the concrete 3 directions 10 times.
B Frequency temperature characteristics B Series resistance (R1)
Temperature range Series resistance Frequency Series resistance
ORIk TR £5 x 10° Min. 16.0 MHz < f < 20.0 MHz 80 Q Max.
-10 °C to +60 °C +7 x 10° Min. 20,0 Mz <1 < 25.0 MH 0 OM
-20 °C to +70 °C +10 x 10° Min. D Vnz sT= 250 Mz ax.
-30 °C to +80 °C +15 x 10 Min. 25.0 MHz < f < 30.0 MHz 50 Q Max.
-40 °C to +85 °C +20 X 10° Min. 30.0 MHz < f < 32.0 MHz 40 Q Max.
B External dimensions (unit: mm) B Recommended soldering pattern (Unit: mm)
#4 #3 1.3

0.9

0.7
1

2000M | I o m
H66RA| a :

| 32 ! || 07w *2 o8 |
’ ' Internal connection

#2 and #4 is connected with a cover.




THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-248

Product number (please refer to page 1)
Q22FA248xxxxx00

* High-density mounting-type SMD.

« Excellent shock resistance.

» Capable of covering a wide frequency range. (from 12 MHz to 27 MHz)
¢ 1.0 mm Max. thickness is equal to SMD-type IC.

¢ Most suitable for small communication devices.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Nominal frequency range f 12.000 MHz to 27.000 MHz Fundamental mode 27 MHz < f < 32 MHz Please contact us for inquiries.

Storage temperature Tste -40 °C to +125 °C Stored as bare product after unpacking
Temperature
range Operating temperature |  Topr -20°Cto +70 °C/-40 °C to +85 °C Specified equivalent series must be satisfied.

Operable temperature Tuse As per below table Specified equivalent series and frequency temperature characteristics must be safisfied.
Drive level Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed

Recommended drive level DL 10 pW to 100 pwW
Frequency tolerance Af/f +10 x 10°, +#15 x 10°, +20 x 10° [0 Ta=+25 °C+3 °C

-6 -6
Frequency temperature characteristics +15x 10 , +20 x 10 (Standard) [T -20 °C to +70 °C
As per below table
Load capacitance Cu 10 pF to o 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 M Q Min.
Aging fa +2 x 10%/year Max. Ta=+25 °C 1 °C, first year
Sk fEsEETEE S.R. +5 x 10 Max. 100 g dummy (Seiko Epson Standard) drop from 1500 mm height
on to the concrete 3 directions 10 times.

[11 Please ask tighter telerance.

B Frequency temperature characteristics

B Series resistance (R1)

Operable temperature Frequency tolerance Frequency Series resistance
U ast e £5x10° Min. 12.0 MHz < < 13.0 MHz 70 Q Max.
-10 °C to +60 °C +7 x 10° Min. B R e a0 80 0 M
-20 °C to +70 °C +10 x 10° Min. LMz = o Ve ax
-30 °C to +80 °C +15 x 10° Min. 16.0 MHz < f < 20.0 MHz 50 Q Max.
-40 °C to +85 °C +20 x 10° Min. 20.0 MHz < f< 27.0 MHz 40 Q Max.
B External dimensions (Unit: mm) M Recommended soldering pattern (Unit: mm)
# #3 # 20 #4
1200M | SR
#1 # w» - -
| 40 | | 1.0 Max. [os | #
’ ! Internal connection 7
————— g CTT T m = 1 :

26
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Crystal unit

THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-365

Product number (please refer to page 1)
Q22FA365xxxxx00

 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)
e 1.4 mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency range f 12.000 MHz, 14.000 MHz to 41.000 MHz Fundamental mode
Temperature Storage temperature Tste -55°C to +125 °C Stored as bare product after unpacking
range Operating temperature| ~ Toer -20 °C to +70 °C Please contact us on availability of -40 °C to +85 °C
Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level
Recommended drive leve DL 10 pW to 100 pW
Frequency tolerance (standard) Af/f +50 x 10%, +100 x 10 Ta=+25 °Cx3 °C
(Féffn";;r‘ay) temperatu characeisics 30 x10° For the out of standard sbz(agifigattigng;()]leage contact us for inquires
Load capacitance CL 10 pF to o Please specify
Series resistance Ri 60 < Max.(12.000 MHz) -20 °C to +70 °C,DL=100 pW
50 © Max.(14.000 MHz to 41.000MHz)
Shunt capacitance Co 5.0 pF Max.
Insulation resistance IR 500 M2 Min.
Aging fa +5 x 109/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 x 10 Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3
directions

B External dimensions

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

Internal connection

______________________

#1

1
W 2

i A B N

Only the pattern which connects with land A is allowed in area 1
Only the pattern which connects with land B is allowed in area 1
No pattern is allowed in area L1




SMALL SMD HIGH - FREQUENCY CRYSTAL UNIT

MA-306

Product number (please refer to page 1)
Q22MA306xxxxx00

¢ High-density mounting-type SMD.

« Excellent reliability and environment capability.
» Capable of covering a wide frequency range. ( from 17.734 MHz to 41 MHz)

Crystal unit

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency f 14.31818 MHz, 17.734 MHz to 41.000 MHz Fundamental mode
-55°C to +100 °C Stored as bare product after unpackin
Temperature Storage temperature Tste p p o
range Operating temperature Toer -20°Cto +70 °C
Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10 pW to 100 pW
Frequency tolerance (standard) Af/f 50 x 10° Ta= +25 °C +3 °C
Frequency temperature characteristics +30 x 10¢ 90 °C t0 470 °C
(standard)
Load capacitance CL 10 pFto o Please specify
Series resistance R1 60 Q Max. -20 °C to +70 °C, DL=100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10/ year Max. Ta=+25 °C =3 °C, first year
: Three drops on a hard board from 750 mm or excitation test

Shock resistance S.R. +10 x 10° Max.

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

B External dimensions (uni mm) Il Recommended soldering pattern (Unit: mm)
| 8.0 Max. | Internal connection
s T #4 | 3
— ‘ 13 42 13
20.000M ) || | — L |
E 572 =
#1‘ ‘ #2 EY
# w0 - a
b
3
(0.9 | 1.9 | (0.9
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.
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Crystal unit

SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-406/505/506

Product number (please refer to p
Q22MA406xxxxx00
Q22MA505xxxxx00
Q22MA506xxxxx00

¢ Excellent heat-resistance and environment capability.
» Cover a wide frequency range, from 4 MHz to 64 MHz.

age 1)

B Specifications (characteristics)

MA-406

Actual size

MA-505/506

ltem Symbol Specifications Remarks
) 4.000 MHz to 29.999 MHz =1 Fundamental mode
Nominal frequency f
30.000 MHz to 64.000 MHz #2 3rd overtone mode
Temperature Storage temperature Tst -55 °C t0 +125 °C Stored as bare product after unpacking
range Operating temperature | Topr -20 °C to +70 °C Please contact us on availability of -40 °C to +85 °C
. Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10 yW to 100 pW

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

Frequency temperature characteristics Under 5.5 MHz: +50 x 10 -20 °C to +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 « .
Load capacitance CL Please specify
Over tone: 5 pFto «

Series resistance R1 As per table below -20 °C to +70 °C , DL=100 pW

Shunt capacitance Co 5 pF Max.

Insulation resistance IR 500 M Min.

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

Shock resistance SR 10x10° M Three drops on a hard board from 750 mm or excitation test

o =0x ax. 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<5.5MHz: See "Available frequencies form 4.0 MHz to less than 5.5 MHz" on page 21.
%2 26.000 MHz < f <30.000 MHz :please contact us for inquiries for 3rd overtone mode.
B Series resistance
Frequency (MHz) 40=<f<55 55=<f<6.0 6.0=<f<10.0 |10.0=f<120 | 120=<f<16.0 | 16.0=f<30.0 | 26.0=<f=<36.0 | 36.0<f <64.0
Series resistance (Q) 150 Q Max. 100 @ 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

Ml External dimensions (Unit: mm)
® \MA-406 11.7 Max. Internal connection ® VIA-505/506 ‘4—‘13:‘267':“ ‘ Internal connection in MA-505
7 E— #4 #3
R :"- TTTTTTTTTTR # H#s
16.934M — || |: ,E%i ; 20.000M :
E 572 BN '--#-j -------- hz—' i E 5251A he ©
O:i: ) S 4[)( / [t \ - é
BE l%] =
%— 9% ‘ (12) 2.1 (1.2) m‘ ‘ﬁl §
Do not connect #2 and #3 to external device. Do n(.)t cor-m.ect #2 and #3 of MAS)S(?&;? ?)&i?saolsd evice.
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 lot No. means;{GXXXX - MA-506
B Recommended soldering pattern (Unit: mm)

® \IA-406

[] []

® MA-505

19 17‘19
T

1 18 1 78

©® MA-506

[ ]

5.6

7.0

41 441

:

21




Crystal unit

P& -

SMD /CYLINDER HIGH-STABILITY CRYSTAL UNIT

MA-406H/CA-303HS

Product number (please refer to page 1)
Q24M406HXxXxxxx00
Q23C303Sxxxxx00

 High-density mounting-type.

¢ Excellent heat-resistance and environment capability.
e 9.6 MHz to 27.0 MHz available.

* Suitable for small telecommunication equipment.

MA-406H

CA-303HS

Actual size

B Specifications (characteristics)

ltem Symbol Specifications Remarks
Fundamental mode
Nominal frequency range f 9.600 MHz to 27.000 MHz Please contact us for inquiriries about the
available frequency and Frequency temperature characteristics.
Temperature Storage temperature | Tsre -55 °C to +125 °C Stored as bare product after unpacking
range Operable temperature | Toes -40 °C to +85 °C
Drive level Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Recommended drive level DL 10 yW to 100 yW
Frequency tolerance (standard) Af/f £10x 10° Ta=+25 °C +3 °C ,DL=100 yW
. Please contact us for inquiriries about the
Frequency temperature characteristics As per below table available frequency and Frequency temperature characteristics.
Load capacitance CL 10 pF to = Please contact us for inquiries
Series resistance R1 As per below table Operable temperature range, DL=100 pW
Shunt capacitance Co 3.0 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +1 x 10°/year Max. Ta=+25 °C +1 °C, DL=100 pW
i Three drops on a hard wooden board from 750 mm or
Shock resistance S.R +1 x 10 Max. excitation test with 29400 m/s? x 0.3 ms x 1/2 sine
wave x 3 directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production.

B Frequency temperature characteristics

B External dimensions

B Series resistance (R1)

Temperature range Frequency tolerance Frequency (MHz) Series resistance (€2)
0°G10+50 °C +3x10° Min. 9.6<f< 10.0 50 @ Max.
-10 °C to +60 °C +5x10¢ Min.
. 10.0=f<12.0 40 Q Max.
-20 °C to +70 °C + 7 x10° Min.
-30 °C to +80 °C £10x 107 Min. 120=7<16.0 802 Max.
-40 °C to +85 °C +15x 10 Min. 16.0 <f=<27.0 25 Q Max.

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

#1 #2

l—
5
3.7 Max.

=
B
-

(12) 2.1

Soh— \

| (1.2)

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

! 8.9 Max.

Sample products are without marking.

@ MA-406H @ CA-303HS . ® MA-406H
E
11.7 Max. Internal connection 3 18 78 18
- - . ] .
% _ \
E H51A = : = -
= #| | #2 ‘

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

17

1.9
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H Frequency range
Low and medium-frequency crystal oscillators

page Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
SG-3030JC/IF
35 SG-3032C @ 32.768 kHz
High-frequency crystal oscillators
Operating condition
page Model — 1 MHz 50 MHz 100 MHz 150 MHz
Frequency stability
36 SG-730 Fv o 15 7
5V+0.5V C: +100 X 10 [ SG-730PHN |
(-20'°C to +70 °C)
NII.Z ifgox 1;)(')56 1.5 67 80
L §
3.3Vv03Vv (-40Cto a5 o) [ SG-730PCN [ scn_ |
37| SG-710 series 280 il 18 50 80 135
. o
38 (- K?:lﬁl?é’g i‘;o ) F—sczioerk 1 SG7i0PHK | SG-710PTW/STW/PHWI/SHW
5V+0.5V +W:-20 °C to +70 °C
M: £100 x 10 1.8 S0 80
(-40 °C to +85 °C) f T OPTE ] SG-710PHK |
B: 50 x 10¢
. 6
1= K(::-'lf)lf?xz igo <) 18 67 135
3.3V+0.3V W20 °C t0 +70 °C ‘ SG-710ECK SG-710PCW/SCW ‘
M: +100 x 10
(-40 °C to +85 °C)
39| SG-645 series B: #50 x 10 25 33 135
40 C: +100 x 10° [ SG-645PTG/PHG | SG-645PTW/STW/PHW/SHW |
5V+0.5 V (-20 °C t0 +70 °C)
M: £100 x 10 25 33
(400 45 0
B: #50 x 106
C: +100 x 10 25 33 135
3.3V+0.3V (-20°Cto +70 °C) [ sG-645PCG/SCG | SG-645PCW/SCW |
M: 100 x 10°
(-40 °C to +85 °C)
. : B: 50 x 106 2.21675 33 135
jlé SG-636 series (-20°C 16 470 °C) [ SG-636PTG/PHG | SG-636PTW/STW/PHW/SHW |
S V0D Y C: +100 x 106 2.21675 41 70 135
(-20 °C to +70 °C) \ SG-636PTF Fscesepm ] SG-636PTW/STW/PHW/SHW |
B: +50 x 10 2.21675 33 ppees
(-20 °C to +70 °C) [ SG-636PCGISCG | SG-636PCW/SCW |
SIVEDY C: +100 x 106 2.21675 40 135
(-20 °C to +70 °C) SG-636PCE/SCE [ SG-636PCW/SCW |
2.21675 40
C: 100 x 10
28VE0.25V (50 °C 10 +70 °C) [ sc-e3epoE ‘
N ; B: +50 x 10 1.025 26 55 135
ﬁ SG-615 series (-20 °+c mx+7o °C) [ sG-615P [ SG-615PTI/PH | SG-615PTW/STW/PHW/SHW |
5VX05V C: 2100 x 10° 1.025 26 66.6667 135
(-20 °C to +70 °C) [ sG-615P [ 5G-615PTI/PH [ SG-615PTW/STW/PHW/SHW |
B: +50 x 10
c :100); 106 15 26 66.6667 135
33Vv£03V|  ( -’3'0 ;%8 ;71%20) [ sc-e15PCcG/scG [—seeisren ] SG-615PCW/SCW |
(-40 °C to +85 °C)
45| SG-531 series B: +50 x 10 1.025 26 55 135
46 SG-51 series (-20 °Cto +70 °C) [ sG-51/531P [se-51/531PTI/PH | SG-531PTW/STW/PHW/SHW |
SVELSY C: +100 x 10 1.025 26 66.6667 135
(-20 °C to +70 °C) [ sG-51/531P [ SG-51/531PTI/PH | SG-531PTW/STW/PHW/SHW |
B: +50 x 10
© ;100XX 106 15 26 135
3.3V+0.3V (-20 °C to +70 °C) [ SG-531PCG/SCG | SG-531PCW/SCW |
M: £100 x 10°
(-40 °C to +85 °C)
Low jitter crystal oscillators
| page Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
55 EG-2121CA 53.125 MHz to 500 MHz
56 EG-2102CA 100 MHz to 700 MHz
57 EG-2101CA 62.5 MHz to 400 MHz
58 EG-2002CA 62.5 MHz to 170 MHz
59 EG-2001CA 106.25 MHz to 170 MHz
High-stability oscillators
page Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
60 HG-2150CA 1.0 MHz to 60 MHz
61 R M)t 1.5 MHz to 28.6363 MH.
HG-2012JA > Mnzto s ‘
Voltage-controlled crystal oscillator
page Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
66 VG-1011JA 1.5 MHz to 28.6363 MHz
63 EV-3101TA 600 MHz to 700 MHz
65 VG-1201CA 1.0 MHz to 60 MHz
64 VG-2820CB @ 13 MHz
67 VG-4231CA 16 MHz to 41 MHz
68 VG-4010JA
VG-4030JA 2.0 MHz to 28.6363 MHz
Temperature compensated crystal oscillator
page Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
70 TG-2824/25CB m—12.5 MHz t0 19.8 MHz
69 TG-2832/33CB 19.2 MHz to 26 MHz
71 TG-2820CB m— 125 MHz to 19.8 MHz
Multi-output crystal oscillators
page Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz 400 MHz 700 MHz
73 MG-5100SA 76.9 kHz to 100 MHz
72 MG-7010SA 20 MHz to 120 MHz




Crystal oscillator

B Specifications

Item Output Frequency Current Operating Operating Output load Output
page| Model frequency range stability consumption temperature voltage control
35| SG-3030JC/IF 2 A Max. -40 °C to +85 °C 1.5Vt05.5V Vio

32.768 kHz 5423 x 10° 15 pF
SG-3032JC 5 PA Max. 20 °Cto +70 °C 1.8Vto 3.6V —
43| SG-51/531/615P 1,025 MHz to 26 MHz ; 23 mA Max. 10 TTL,50 pF
a4 +100x 10 -20 °Cto +70 °C
SG-51/531/615PTJ 26.0001 MHz to R o 5TTL OE
45 (#50 x 109 35 mA Max. (-40 °C to +85 °C)
46| SG-51/531/615PH 66,6667 MHz 5V+05V 50 pF
SG-531/615PTW/STW 55,0001 MHz to 15 pF (5TTL + 15 pF, 25 pF)
SG-531/615PHW/SHW 135MH 5 mA Max. 20 °Clo+T0C 15 pF (25 pF, 50 pF
- : +50 10° PF (25 pF, S0 pF) OE /ST
SG-531/615PCW/SCW 26.0001 MHz to 135 MHz ; 28 mA Max. 33V£03V 15 pF
+100x10 -20°Cto+70°C
SG-531/615PCG/SCG 1.5 MHz to 26 MHz 12 mA Max. 40 °C t0 +85 °C 27Vt 36V 25 pF
SG-615PCN 26,0001 MHz to 66,6667 MHz 30 mA Max. 33V£0.3V 15 pF
41| SG-636PTF 2.21675 MHz to 41 MHz 17 mA Max. 5405y 10 TTL Max.,50 pF OF
+0.
42| 5G-636PH 41 MHz 10 70 MHz 100x 10° 35 mA Max. 20pE (=S5 Mz
SG-636PCE/SCE 2.21675 MHz to 40 MHz N 9 mA Max. 33V+03V 30 pF OE/ST
SG-636PDE 2.2 MHz to 40 MHz 5 mA Max. 25V+025V 15 pF OE
SG-636PTW/STW
45 mA Max. -20°Cto +70 °C 5V+05V 15 pF (25 pF,50pF)
SG-636PHW/SHW 32.0001 MHz to 135 MHz OE/ST
SG-636PCW/SCW 28 mA Max. 33V£03V 15 pF
SG-636PTG/PHG 25 mA Max. 45Vt055V oF
SG-636PCG 2.21675 MHz to 33 MHz 25 pF
12 mA Max. 27Vto3.6V
SG-636SCG +50x 10° ST
39| SG-645PTG +100 x 10° 25 mA M 45V1055Y o
m ax. o o 5 [0) &),
40( 5G-645PHG 2.5 MHz to 33 MHz ~20°Cto +70 °C 25 pF
-40 °C to +85 °C
SG-645PCG/SCG 12 mA Max. 27Vt0 3.6V
SG-645PHW/SHW 15pF(25 pF, 50 pF)
45 mA Max. -20 °C to +70 °C 45Vt055V OE/ST
SG-645PTW/STW 32.0001 MHz to 135 MHz 15 pF (STTL +15 pF, 25 pF)
SG-645PCW/SCW 28 mA Max. Ao Slnroce 3.0Vt03.6V 15 pF
37| SG-710PTK 1.8 MHz to 50 MHz 13 mA (24 mA) Max. 5V+05V 10 TTL o
38| 5G-710PHK 1.8 MHz 0 80 MHz 40 mA Max. 10°C10+70°C 50 pF
" (-40 °C to +85 °C) 15 pF
SG-710ECK 1.8 MHz to 67 MHz +100 x 10 18 mA Max. 33V£03V 5p ST
SG-710PTW/STW 80.0001 MHz to (#50x 109 15 pF (5TTL + 15 pF)
45 mA Max. -20°Cto +70 °C 5V+05V
SG-710PHW/SHW 135 MHz 15 pF (25 pF) OE/ST
SG-710PCW/SCW 67.0001 MHz to 135 MHz 28 mA Max. i 3.3V03V 15pF
36| SG-730PHN 425 % 10° 12 mA (50 mA) Max. 45Vt055V
1.5 MHz to 67.0 MHz - . -20 °C to +70 °C OE
SG-730PCN +50 x 10 7 mA (20 mA) Max. o o 15 pF
+100 X 10° -40°Cto+85°C 3.0Vt03.6V
SG-730SCN 67.0001 MHz to 80 MHz - 35 mA Max. ST
55| EG-2121CA 53.125 MHz to 500 MHz 80 mA Max. 0°C to +70 °C 2.5V +0.125V
56| EG-2102CA 100 MHz to 700 MHz 32 mA Max. -5°Cto +85 °C 33V+0.3V 50 Q
57| EG-2101CA 62.5 MHz to 400 MHz +100 x 10° 60 mA M 33V#0.15V
m ax. =62.
58| EG-2002CA 625 MHz 0 170 MHz 0°Cto+70 °C 2avs08y T b= 652 Mg OE
59| EG-2001CA 106.25 MHz to 170 MHz 50mA Max. U IR WG
HG-2150CA [ITI +15x10° 25 mA Max. -20 °C to +70 °C 33V£03V
60 1 MHz to 60 MHz o o
HG-2150CA [THI +25x10° 30 mA Max. -40 °C to +85 °C 5.0V£05V 15 pF
61| HG-1012/2012JA 15MHz to +15X 10° to +30 x 10° 5 . 5V +0.25V
10 mA Max. -40 °C to +85 °C
66| VG-1011JA 2863636 MHz +15x10° to +25 x 10° 5V+05V 2 TTL 15 pF Max. _
63| EV-3101TA 600 Wbz o 700 Nz — 60 mA Typ. 0°Cto+85°C 33V+0.165V 50 Q
VG-1201CA [T +20x10° 25 mA -20°Cto+70 °C 33V£03V
65 1 MHz to 60 MHz ; o o 15pF OE
VG-1201CA [IH +25x 10 30 mA -40 °Cto +85 °C 50V+05V
64| VG-2820CB 13 MHz +12x10° 1 mA Max. -20°Cto+75°C 28V+0.1V SooF 10 11 pE —
o7 | VG-4231CA [RC +3510° 10 mA -20°Cto+70°C 33V£03V oF
| o o 15 pF
VG4231CA RH 16.0000 MHz to 41 MHz prm——— P I S0VZ05y p
- + N +0.
o5 | VG-4010IA 2.0 MHz to +35x 10 35 mA Max. 20°C 10 470 °C 5V+0.25V 2 TTL 30 pF Max. .
VG-4030JA 28.63636 MHz +37x 10° 18 mA Max. 33V#0.17V 30 pF Max.
TG-2824CB 1.8 mA (50 ST
70 —— 12,5000 MHz to 19.8000 MHz . s( A“A) —
- 2 9kQ to 11 kQ
TG-2832CB +1.5 x 106 Max. 2.0 mA (50 pA) -30 °C to +80 °C 2.8V 014V ST
69 19.2000 MHz to 26.0000 MHz 9 pF to 11 pF
TG-2833CB 2.0 mA -
71| TG-2820CB 12.5 MHz t0 19.8 MHz 1.5 mA Max.
73 i 5 v io.é 4 OF
MG-5100SA 76.9 kHz to 100 MHz +100 X 10° 100 mA Max. 20.°C.10 470 °C 33V+03V 15 pF (25pF)
72| MG-7010 20 MHz to 120 MHz 27 mA Max. 27V+55V ST/OE

« OE: Output enable < ST: Stand-by (low output) « For detailed specifications, refer to the individual specifications for product.
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H Frequency range of SG-8002 or HG-8002 series

page Model Operating voltage | opeing tempratire | 1 MHz 27 MHz 40 MHz 55 MHz 125 MHz
PT B
4g| sc-soozca |ST| 4sviessy ¢
51| SG-8002JA |sh M
5p| SG-8002DB B
SG-8002DC | PC 3Vto3.6V c
SC (2.7Vto3.6V) M *2.7V103.6V:1.0 MHz to 66.7 MHz
PT
S| asviessvy o
50| SG-8002JC |sH
PC 3Vi03.6V B
SC (27Vto3.6V) C *2.7V 10 3.6V : 1.0 MHz to 66.7 MHz
PT B
EL 45V1055V c
49| SG-8002JF [SH M
pc| sviosev H
SC (27Vto3.6V) M *2.7V 10 3.6V : 1.0 MHz to 66.7 MHz
PT B
5; 45V1t05.5V ©
47| SG-8002CE |SH M
pc| 3Vto36V 8
SC (247 Vto 3.6 V) M *2.7V10 3.6 V: 1.0 MHz to 66.7 MHz
PT AV
sh| svzoesy BY
51| HG-80020A | gn X
52| HG-8002DC AV
PCl 3vxo.165Vv BV
SC cX *2.7V103.6 V: 1.0 MHz to 66.7 MHz
Frequency stability Operating temprature : B: +50 x 10° (-20 °C to +70 °C), C: + 100 x 10° (-20 °C to +70 °C), M: + 100 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)
H Specifications of SG-8002 or HG-8002 series
P22 \rodel Item cmsslijrrrﬁgtti - Oectfligggg Output load Output rise / fall time Duty S;m
. . 45%1055 % (1.4 V, CL = 5TTL + 15 pF, Fo.< 66.7 MHz / 20 °C to +70 °C)
PT STIL + 15 [F (FO< 125 Mz / 20 °C 10 +700) zbo8 " ngbmov e Lo t (L4V,CL=S5TIL+15pF, Fo<40MHz/-40°Cto+85°C) | OF
- g?ffff;p‘;‘igo'i”jo/ Mioz /C Totéomclss 0 fm o 1008, CL= Max) 40%1t0 60 % (1.4, CL = 5TTL + 15 pF, Fo < 125 MHz / -20 °C to +70 °C)
SG-8002CA <40 MHz/-40 °C 0 1s M. B} + (LAY, CL=25pF, Fo<66.7 MHz/ -20 °C to +70 °C)
(Ceramic sMD) | Smavax | 45V055y 15pF (Fo< S5 MHz /-40°C 10 +85°C) (04VIo24V/24Vi004Y,CL=Max) + L4V, CL=15pF, Fo<55 MHz/ 40 °C to +85 °C) ST
— m, ax. X 0 9.
48| SG-8002JA 25 oF (Fo < 125 M2/ 20 “C 10470 °C S0 45 %1055 % (50 % Voo, CL = 25 pF, Fo < 66.7 MHz / -20 °C to +70 °C)
51| Soteme ™ S0pF EFg <667 Mz / 20°C 10 70 °C§ 0% 080 %160/ 80%1020% oo L <25 !y ¥in, O =25 pF. o< 40 Mz /40 Chovit ) °
52 ?&'F?‘igz'?% — o EF oz oa iy 40 °C 03860 o CLs 40%t0 60 % (50 % Voo, CL = 25 pF, Fo < 125 MHz / -20 °C to +70 °C)
-pin < - 0ns Max. + (50%Vo, CL =50 pF, Fo < 66.7 MHz / -20 °C 10 +70 °C)
° o 7 [/ [ - 1 s
S(&S%OZD)C SH 25 pF (Fo < 40 MHz / -40°C to +85 °C) (20 %1t0 80 9% VDD / 80 % to 20 % VDD, CL = Max.) . (50 9% Vo, CL = 15 pF, Fo < 55 Mz / -40 °C to +85 °C) ST
-pin
PC 20Vioa6y | 15PF FOSEET Wiz 27V1036Y) somshlax 80025 cLets | 45%1055% (50% Voo, CL=30pF, Voo =30V10 36V, FOSAOMHD) | O
F—{ 28 mAMax. 2'7\“" 3oy | 185PF (Fo<125MHz/30V1036Y) ElOns‘h?\ax 00/80%10.20% Vo0, CL<15) | 4 04 19 6 9 (50 9% Vo, CL = 15 pF, Voo = 3.0 V10 3.6V, Fo < 125 MHz)
sC (2TV1036Y) | 30 oF (Fo < 40 MHz/ 30 V10 36 V) 1300% 080 % Yoo/ 80% 0 20 Vo, L = ax) + (50%\Von, CL=15pF, Voo =2.7V103.6V, Fo<66.7 MHz) | ST
. o | 200 Max 459%1055 % (1.4 V, CL = 5TIL + 15 pF, Fo.< 66.7 MHz / 20 °C to +70 °C)
PT - OE
iy&’z&fﬁf};ﬁfg Mzgzé t§°+7g f,"c;'m ©) | (08V1020/20V1008V,0L=Vax) 40% 0 60 % (L4V, CL = 5TTL + 15 pF, Fo< 90 MHz / 20 °C to +70 °C)
- e o 4.0ns Max. T (L4V, CL = 25 pF, Fo < 66.7 MHz / -20 °C to +70 °C)
S 45 mAMax. | 45V1055V AR LI AR (04V1024V/24V1004V, CL = Max) t (14V,CL=15pF, Fo< 125 MHz/-20 °C to +70 °C) ST
T : . . 301 Max. 45%t0.55 % (50 % Voo, CL = 25 pF, Fo < 66.7 MHz / -20 °C to +70 °C)
X PH - OE
so| SC8u02IC |PH) el Eig < égm?z// 2390 50‘3;07 ?C)C) (20%1080%Vo0/80%1020% o0, CL<25) | 40% to 60 % (50 % Vo, CL = 15 pF, Fo < 125 MHz / -20 °C to +70°C)
(S0J 4-pin) o PF E0 <667 Miz/ 20°C 0 +70°) 40ns Max. + (50% Voo, CL = 25 pF, Fo< 90 MHz /-20 °C to +70 °C)
SH PF{Fo.<66. (20%1080% VDD / 80 %0 20 % VDD, CL = Max) t (50%Vo, CL = 50 pF, Fo < 50 MHz / -20 °C to +70 °C) gir
pC 15 pF (Fo < 66.7 MHz / 2.7 V10 3.6 V) 3005 Max. 4591055 % (50 % Voo, CL = 30 pF, Voo = 30V1036V, Fo< H0MH) | op
—{ 28 mAMax. g%:" ggx 15 pF (Fo< 125 MHz/ 3.0V 10 36 V) (20%1080% o B0% 10 20% Vo0, CL<15) | 496 19 60 9 (50 % Vo, CL = 15 pF, oo = 3.0 V10 36 V, Fo < 125 M)
sc (BTVI038V) | 30 5 (Fo < 40 MHz /3.0 V10 3.6V) DR 008 W L0 2% Mol L) i (50%Voo,CL=15pF, Voo =27 V1036V, Fo<B6.7MH) | ST
. . 45%1055 % (1.4 V, CL = 5TTL + 15 pF, Fo.< 66.7 MHz / 20 °C to +70 °C)
pT 15 pF (Fo < 125 MHz / -20 °C o +70 °C) 2005 Max. 40%1060 % (1.4V, CL = 5TTL + 15 pF, Fo< 90 MHz / 20 °Cto +70°C) | OF
- 25 pF (Fo< 66.7 MHz / -20°C to +70 °C) (08V1020V/20V10.8Y, CL = Max) ) (L4V, CL = 25 pF, Fo < 66.7 MHz / -20 °C to +70 °C)
5TTL + 15 pF (Fo < 90 MHz / -20°C 0 +70°°C) | 40ns Max. IV Ol = 1B vE Fo 2196 M ] o0 .
. e e B s g I I
| 45mAMax. | 45Vto55V
SG-8002F . . 45%t0 55 % (50 % Voo, CL = 25 pF, Fo.< 66.7 MHz / 20 °C to +70 °C)
49| ‘so4pin) | 15 pF (Fo< 125 MHz / -20 °C 0 +70 °C) Sonsar. , , . 40%to 60 % (50 % Voo, CL = 25 pF, Fo.< 90 MHz / -20 °C o +70 °C) OE
sEfcamTee’ | Eibowawonnaen [OVTPREREETER I 22000
< 207 i 00 Max , B + (50%Vo, CL =15 pF, Fo < 125 MHz / -20 °C to +70 °C)
SH 15 pF (Fo < 40 MHz / -40°C to +85 °C) (20 %t0 80 % VDD / 80 % to 20 % VDD, CL = Max.) . (50 9% Vo, CL = 15 pF, Fo < 40 MHz / -40 °C t0 +85 °C) ST
PC 15 pF (Fo < 66.7 MHz / 2.7 V10 3.6 V) 3005 Max. 4591055 % (50 % Voo, CL = 30 pF, Voo = 30V10 36 V,Fo< H0MH) | op
—{ 28 mAMax. g%;" ggx 15 pF (Fo< 125 MHz/ 3.0V 10 3.6 V) (20%1080% o B0% 0 20% 100, CL<15) | 496 19 60 9 (50 % Vo, CL = 15 pF, oo = 3.0 V10 36 V, Fo < 125 M)
sc RTVI038V) | 30 5 (Fo < 40 Mz /30 V 10 3.6V) 120 %t 896 oo B0t 206 o L. = M) © (50%Von, CL= 15 pF, Voo =2.7 V10 36V, Fo< 667 MHz) | ST
[ = -20° o
PT STTL -+ 15 pF (Fo < 125 MHz/ -20 C 0 +70°C) | 20nsMax.(08Vi020V/20V1008Y, cL=Nax) | > 21055 % 14V, CL =5TIL + 15 pF, Fo< 66.7 Mz /-20"C 10 +70°C) | OF
I s = e e s b + (LAY, CL=5TTL+ 15pF, Fo< 27 MHz/ -40 °C to +85 °C)
ST omantar. | 45vio55v P (Fo< )| 40nsMax (04V1024V/24V004V,CL=MaX) | 400410 60 % (14V, CL = 5TTL + 15 pF, Fo< 125 MHz /20 °Cto +70°C) | ST
sG.8002cE |PH T ~ " | 15 pF (Fo < 125 MHz / -20 °C to +70 °C) S0mH 45% 1055 % (50 % Voo, CL = 25 pF, Fo< 66.7 MHz /20 Cto +70°C) | OF
47| o sy =1 25 pF (Fo < 100 MHz / -20°C to +70 °C) (2'022 oo/ 80910 20°% Vo CLe - + (50% Voo, CL = 25 pF, Fo < 27 MHz / -40 °C to +85 °C)
(Ceramic SMD) | s 25 pF (Fo < 27 MHz / -40°C to +85 °C) "7 40 % 0 60 % (50 % Voo, CL = 15 pF, Fo < 125 MHz / -20 °C to +70 °C) ST
1l g ma | 30V038V | I5PF (oS 867 Mz /27V1036) aorsha 9% 1.01% 0% Von CL - 1507 Voo 30VIo 36V o s oM |05
: 20%t0 80% Voo / 80 % t0 20 % Voo, CL = Max, hOL= 7, VDS VDD v DS
sc (27V103,6V)| 15pF (Fo<125MHz/30V1036V) (UK E S B R ) + (50%Von, CL=15pF, Voo=2.7Vt0 36V, Fo<667MHg) | ST
45%1055 % (1.4V, CL = 15 pF, Fo < 66.7 MHz / -20 °C to +70 °C)
PT 2.0 ns Max. T (L.4V, CL = 15 pF, Fo < 55 MHz / -40 °C to +85 °C) OE
|| 15pF (08V1020V/20V10 08V, CL= Max) t (L4V,CL=2TTL + 15 pF, Fo< 66.7 MHz/ -20 °C to +70 °C)
2TTL +15 pF 4005 Max, + (L4V,CL=2TTL+ 15 pF, Fo < 55 MHz / -40 °C to +85 °C)
HG-8002JA |ST| 45mAMax. | 5V+0.25V (04Vt024V/24V1t004V,CL = Max) 40%1t0 60 % (1.4 V, CL = 15 pF, Fo < 125 MHz / -20 °C to +70 °C) ST
62| (5034-pin) + (L4V,CL=2TTL+ 15 pF, Fo< 125 MHz/ -20 °C o +70 °C)
H(glgogi%: PH 301N 45%1055 % (50 % Voo, CL = 15 pF, Fo< 66.7 MHz/ 20 Cto+70°C) | OF
— 15pF 12051080 Voo 0% 0205 i, CL = ) t (50%Vop, CL = 15 pF, Fo.< 55 MHz / -40 °C to +85 °C)
SH : | 409 t0 60 9% (50 % Vo, CL = 15 pF, Fo < 125 MHz / 20 °C to +70 °C) ST
33
|PC| 3.0ns Max. 45 9% o 55 % (50 % Voo, CL = 15 pF, Fo < 40 MHz) OE
sc| 28MAMax. | 3V0165V | 15pF (20%1080% Vo0 /80 % t0 20 % Voo, CL = Max) | 40 % to 60 % (50 % Voo, CL = 15 pF, Fo < 125 MHz) ST




Bl Dimensions

Crystal oscillator

(Unit: mm)

@ DIP 14-pin
(SG-51 series, SG-8002DB series)
19.8 Max.
O @
= = 7.62
[ )
e b_l 0.25
L 90t | I

15.24

o
a2
0.2 Min.
=
o
&

2.54 Min.

@ DIP 8-pin
(SG-531 series, SG-8002DC series,
HG78002DC series)

13.7 Max.

L\

0.
90°to —{|~—
105°

10.5 Max.

) OS

5.8 Max.

@ SOJ 4-pin (SG-3032JC, SG-3030JC, SG-636 series, SG-8002JC series)

|/ i \I I'%f
051 '§| (L0 3.6 1.0)
5.08 3
® SMD
(SG-730 series, SG-710 series, SG-8002CA series, EG-2[TTCIA, HG-2150CA, VG-1201CA/4231CA)
Model L W H B
— SG-710[TK] | 7.5Max. | 5.0Max. | 1.4 Max. | 5.08
2| | SG-8002CA

Voaoen | 72Max | 52Max. | 15Max. | 508

‘ L ‘ SG-730
EG-2[TITA | 7.2Max. | 52 Max. | 1.4Max. | 5.08

- I N W—
s |

@ EV-3101TA

143

@ SOJ 4-pin (SG-615 series, HG-1012JA/2012JA,
SG-8002JA series, HG-8002JA series,

‘ 14.0 Max. VG-1011JA series, VG-4000 series)

— —
—

%
8.65
9.8 Max.

j\
o
&
| —
A
- —
a
| —
0.25 Min| 4.0
4.7 Max,
~
o i
5 i.
[~
©
_|o2s

@ SOP 14-pin (MG-701 0, MG-5100SA)

HHAHHAA
HHHHHHH

127

@ SOJ 4-Pin (SG-645 series, SG-8002 JF, SG-3030JF)

7.120.2

4.6+0.2
5.3 Max.

3
[ 1| = [ ]
o4l 5.08 0 Mi:
: " (0.75) (0.75)

@ SMD(VG-2820CB, TG-28[ITCB)

3.2+0.2

1.5 Max.

@ SMD(SG-8002CE)

E i

3.2+0.2

2.5+0.2

1.05+0.15
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Crystal oscillator

32kHz CRYSTAL OSCILLATOR

SG-3030JC/IF
SG-3032JC

Product number (please refer to page 1)

Q3102JCOxxxxx00 Q3102JFOxxxxx00
Q3101JCOxxxxx00

SG-3030JC | [ SG-3030JF
* No adjustment required with 32.768 kHz crystal unit built-in. SG-30321C

¢ Use of C-MOS IC enables reduction of current consumption.

. . ) . . Actual size
» Thin&Small suited to high-density mounting.
* Vio controls swing amplitube (SG-3030JC/JF).
B Specifications (characteristics)
Specifications
Item Symbol Remarks
SG-3030JC/JF SG-3032JC
Output frequency fo 32.768 kHz
. ! Max. supply voltage | voo-GND -0.3Vto+7.0V -0.3Vto+4.3V
ower source voltage -
& Operating voltage Voo 15Vto55V 1.8Vto36V
Interface power supply voltage Vio 15Vto55V - SG-3030JC/JF
Storage temperature Tste -55 °Cto +125 °C Stored as bare product after unpacking
Temperature range - o o 0 o
Operating temperature Topr -40 °C to +85 °C -20 °Cto +70 °C
Freguency tolerance Afffo 5+23 x 10° Voo=3.3 V Ta=+25 °C
Frequency temperature characteristics Top +10 x 10°/-120 x 10® -20 °C to +70 °C, taking Ta=+25 °C as the reference
Frequency voltage characteristics fIv +2 x 10° /V Max. Ta=+25°C
Current consumption lop 2 pA Max. 5 pA Max. 3.3V, No load condition
Duty tw/t 45 % to 55 % 40 % to 60 % 1/2 Voo level
) ; lor= -0.4 MA (SG-3030JC/JF), -0.5 mA (SG-3032JC)
Output voltage Von R V Min.
VoL 0.4V Max. lot=+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 trin 200 ns Max. 100 ns Max. CMOS load:20 %—80 % Voo
Output fall time L 200 ns Max. 100 ns Max. CMOS load:80 %—20 % Voo
Oscillation start up time tosc 3 s Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° /year Max. Ta=+25 °C, Voo=3.3 V, first year
Three drops on a hard board from 750 mm or excitation
Shock resistance SR. $5x10° Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave in 3
directions

B External dimensions

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

(unit mm) [l Block diagram (SG-3030JC/JF)

@® SG-3030JC,SG-3032JC 1
105 Max. oD VCORE
L #4 ) :
5.8 Max.
é w w ; 5| zé] [ |
T =1 El N= ¥ A H
05 i cos T f o | 86 |00 If not use Voo function , connect #1 to Voo.
o — B Recommended soldering pattern (Unit: mm)
- F
SG-3030J 1200 NO. SG-30B0CIH] 56-302C @ SG-3030JC,SG-3032JC | |@ SG-3030JF
o #4 #3 1 Vo | Ne |— 508 |
18
SG3030 B || .| - 2 GND
E 9245A i - + o T D ‘ o
O O < | w0 ‘oD 2
O If not use Vio function , connect #1 to Voo. ©
#1 #7 T L__] N <
= —
[l — * I © H . D
04 5.08 0 Min. (0.75) 0.75) — o~
. . I . 3] 508
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec. |23
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Crystal oscillator

HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

SG-730 series

Products number (please refer to page 2)

Q33730xxxxxxx00 v < g

» Reflowable and high density mounting type SMD. . v v
* Using C-MOS IC allows low current consumption.
 Operating supply voltage:5.0 V(:H:),3.3 V(:xC:k)

e Output enable function(OE) can be used for low current [
consumption applications.

Actual size
B Specifications (characteristics)
tem Symbol Specifications R
PHN ‘ PCN SCN
Output frequency range fo 1.5000 MHz to 67.0000 MHz 67.0001 MHz to 80.0000 MHz Refer to page 31. "Frequency range”
Power source  |Max. supply voltage | Voo-GND -05Vto+7.0V Voo = GND
voltage Operating voltage Voo H:50V+05V ‘ C:33V20.3V
Temperature Storage temperature Tste -40 °C to +125 °C Stored as bare product after unpacking
range Operable temperature Torr 240 °C to +85 °C Refer to page 31. "Frequency range"
Frequency stability Afffo S : 425 x 10° Max. , B : +50 x 10° Max. , C : 100 x 10° Max. -20°C to +70 °C
L :+50 x 10 Max. ,M : £100 x 10° Max. -40 °Cto +85 °C
12 mA Max. 7 mA Max. - fo < 32 MHz, No load
. 30 mA Max. 12 mA Max. - fo < 40 MHz, No load
Glirrentconstmption lop 40 mA Max. 15 mA Max. - fo < 50 MHz, No load
50 mA Max. 20 mA Max. - fo < 67 MHz, No load
- - 35 mA Max. fo < 80 MHz, No load
5 mA Max. 4 mA Max. - fo < 32 MHz, OE=GND(PHN,PCN)
25 mA Max. 10 mA Max. - fo < 40 MHz, OE=GND(PHN,PCN)
Output disable current loe 30 mA Max. 10 mA Max. - fo < 50 MHz, OE=GND(PHN,PCN)
40 mA Max. 10 mA Max. - fo < 67 MHz, OE=GND(PHN,PCN)
Standby current lst . - 15 pA Max. ST=GND(SCN)
Duty tw/t 45%1t0 55 % 1/2 Voo level
High output voltage VoH Voo-0.4 V Min. loH= -8 MA
Low output voltage Vou 0.4V Max. lo.= 8 mA
Output load condition Cu 15 pF Max.
- - 0 -
Output enable/ Vi1 2.0V Min. 2.0V Min. 70 % Voo Min. OE terminal (PCN, PHN)
disable input voltage Vi 0.8 V Max. 0.5V Max. 30 % Voo Max. ST terminal (SCN)
Output rise time trLm 4 ns Max. 20 %—80 % Voo level
Output fall time trHL 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, Voo = 5.0 V/ 3.3V, 10 years
B External dimensions (unit: mm) M Recommended soldering pattern (unit: mm)
7.010.2 5.08
— #3 1 i
_ - NO.|Pin terminal .
E 32.768S o 1| oE
E] N 2 | GND —{
OPCN181A( + 3| out o
-] (] 4] Voo “
#2 1.4 <
o Note.
o OE Pin (PHN.PCN)
E OE pin - "H" or "open" : Specified frequency output.
b OE pin - "L" : Output is high impedance. 5.08
”_H H_” ST pin (SCN)
ST pin - "H" or "open" : Specified frequency output.
ST pin - "L" : Output is high impedance., oscillation stops.
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-710 series

Product number (please refer to page 1) \ P ; e
Q33710xxxxxxx00

¢ Ceramic package with 1.5 mm thickness.

« Excellent environmental capability.

¢ Low current consumption due to use of C-MOS technology.

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

37

(ST). —
3
Actual size
B Specifications (characteristics)
Specifications
Item Symbol Remarks
SG-710PTK SG-710PHK SG-710ECK
1.8000 MHz to 1.8000 MHz to 1.8000 MHz to " "
Output frequency range f Refer to page 31. "Frequency range
pULTIEqHency Teng 0 50.0000 MHz 80.0000 MHz 67.0000 MHz Pag quencyfang
Power source | Max. supply voltage | Vop-GND -05Vto+7.0V
voltage Operating voltage Vb 50V 05V \ 3.3V0.3V
Temperature Storage temperature Tste -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 page 31. "Frequency range"
Frequency stability Afffo B: +50 x 10° C: + 100 x 10° M: +100 x 10° B,C:-10 °C to +70 °C, M:-40 °C to +85 °C
13 mA Max. 15 mA Max. 8 mA Max. Fo < 25 MHz, Noload condition (ECK: Fo < 32 MHz, No load condition)
c : i lop 24 mA Max. 26 mA Max. 15 mA Max. Fo < 50 MHz, No load condition
urrent consumption — 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)
i el GuEnt log 12 mA Max. 10 mA Max. — Fo <50 MHz, OE=GND(PTK, PHK)
P — 13 mA Max. — Fo < 67 MHz, OE=GND(PTK, PHK)
— 16 mA Max. — Fo < 80 MHz, OE=GND(PTK, PHK)
Standby current Ist B 10 pA Max. ST=GND(ECK)
D — 45 % to 55 % 40 % to 60 % CMOS load: 1/2 Voo level
iy tt 45 % to 55 % 40 % to 60 % — TTL load: 1.4 V level
High output voltage VoH 2.4V Min. Vop -0.5 V Min. 0.9 x Voo Min. 10H=-16 mA(PTK,PHK),-2 mA(ECK)
Low output voltage VoL 0.4 V Max. 0.5V Max. 0.1 x Voo _Max. I0L= 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.
Output enable/disable input voltage Vi 200 W) 2.0V _Min. 075 T OE terminal(PTK PHK)
Vi 0.8 V Max. 0.8 V Max. 0.3 x Voo Max. ST terminal(ECK)
GtiEi s e trin — 5 ns Max. 6 ns Max. CMOS load: 10 % - 90 % Voo
P 5 ns Max. — TTL load: 0.4V-24V
Output fall time L — 5 ns Max. \ 6 ns Max. CMOS load: 90 % - 10 % Voo
P 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 +5 x 10°/year Max. Ta= +25 °C, Voo = 5.0 V/3.3 V, First year
Three drops on a hard board from 750 mm
Shock resistance S.R. +10 x 10° Max. or excitation test with 29400 m/s2 x 0.3 ms x
1/2sine wave in 3 directions
B External dimensions (unit: mm) M Recommended soldering pattern (Unit: mm)
e e — T L W H
SG-710[IK | 7.3+0.2 [4.8+0.2 | 1.3+0.1 18
SG-7100IW | 7.0 £0.2 |5.0 0.2 | 1.4 *§15
] 7
2 M i NO.|Pin terminjl -
1 |OE or ST g
Note. 2 GND
OE Pin (PTK, PHK, PTW, PHW, PCW) 3| ouT
OE pin - "H" or "open" : Specified frequency output.
| H H | IJ OE pin - "L" : Output is high impedance. 2 Voo
5.08 ST pin (STW, SHW, SCW)
- ST pin - "H" or "open" : Specified frequency output. 5.08
ST pin - "L" : Output is low level (weak pull-down), oscillation stops.
ST pin (ECK)
ST pin - "H" or "open" : Specified frequency output.
ST pin - “L" : Output is high impedance., oscillation stops.




B Specifications (characteristics)

Specifications

ftem Symbol ™o - 7 10PTWISTW | SG-710PHW/SHW | SG-710PCW/SCW Remarks
Output frequency range fo 80.0001 MHz to 135.0000 MHz 67'023;3"0%2(;’?/”42 Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage VoD 50V +0.5V | 3.3V0.3V
Temperature Storage temperature Tst6 -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature |~ Topr -20 °Cto +70 °C | -40 °C to +85 °C Refer to page 31. "Frequency range"
4 60 4 6 20 °© +70 °©
Frequency stability ANTA{0] & 250x107C: +100x 13 M- $100 x 10° 4218 °g :g +;g og
Current consumption lop 45 mA Max. 28 mA Max. No load condition (fo = Max.)
Output disable current loe 30 mA Max. 16 mA Max. OE=GND(P (W)
Standby current Ist 50 pA Max. ST=GND(S [\W)
CMOS level — 40 % to 60 % CMOS load: 1/2Vop
buty TTL level twit 40 % to 60 % | TTL load: 1.4V
VoH Voo -0.4 V Min. lon=-16 mA ([TW/HW)/-8 mA([CW)
SLBIEEIEEE VoL 0.4 V Max. lo= 16 mA (ITW/HW)/8 mA([CW)
15 pF — — fo < 135 MHz
Output load condition (fan out) CL > TTL:15 pF 15_pF 15_pF f?: 1205’\:;:422
— 25 pF — fo < 125 MHz
. . VIH 2.0V Min. 70 % Voo Min. OE,ST
Output enable disable input voltage ViL 0.8V Max. 20 % Voo Max. OEST
2.0 ns Max. — — TTL load: 0.8V 2.0V, CL = Max.
Output rise time tTLH 4.0 ns Max. — — TTL load: 0.4V 2.4V, CL = Max.
— 3.0 ns Max. 3.0 ns Max. CMOS load: 20 % Voo - 80 % Voo, CL = Max.
2.0 ns Max. — — TTL load: 2.0V 0.8V, CL = Max.
Output fall time trHL 4.0 ns Max. — — TTL load: 2.4V - 0.4V, CL = Max.
— 3.0 ns Max. 3.0 ns Max. CMOS load: 80 % Voo - 20 % Voo, CL = Max.
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10°° /year Max. Ta=+25 °C, Voo =5.0 V / 3.0 V, First year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10°® Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2

sine wave in 3 directions

Crystal oscillator
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Crystal oscillator

SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR
u
SG-645 series
Product number (Please refer to P1)
Q33645xxxxxxx00
» Reflowable and high-density mounting-type SMD.
* Operable 3.3V or5.0V.
 Output frequency from 2.5 MHz to 135 MHz.
» Output enable (OE:P type) or Stanby (ST:S Type) function allow more low
current consumption. u
Actual size
B Specifications (characteristics)
Specifications
ttem Symbol SG-645PTG | SG-645PHG |  SG-645PCG/SCG Remarks
Output frequency range fo 2.5000 MHz to 33.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage VoD 45V1t055V | 27Vto36V
Temperature Storage temperature TsT6 -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature |~ Topr -40 °C to +85 °C Refer to page 31. "Frequency range"
- 4 6C -+ -6 20 © °
Frequency stability Afffo i ‘S?WX: 12 1&')(‘11(2? x10 -4218 g :g :gg g
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)
CMOS level — 45 % to 55 % 50 % Voo, CL = 25 pF
Duty TTL level wit 40 % to 60 % = 1.4V Level, CL = 25 pF
Von 2.4V Min. - Voo -0.4 V Min. lon=-8 mA
T e — Voo -0.4 V Min. — loH = -16 mA
VoL = 0.4 V Max. loL =8 mA
0.4 V Max. — loL =16 mA
Output load condition (fan out) CL 25 pF
Output enable CMOS level ViH 2.0V Min. 70 % Voo Min. OE,ST
disable input voltage | TTL level Vic 0.8 V Max. 20 % Voo Max. OE,ST
CMOS level — 3.4 ns Max. 4.0 ns Max. 20 % to 80 % Voo, CL < 25 pF
Output rise time S trLm 1.2 ns Max. — — 0.8V102.0VCL<25pF
2.4 ns Max. — — 0.4Vto2.4VCL<25pF
CMOS level — 3.4 ns Max. 4.0 ns Max. 80 % to 20 % Voo CL < 25 pF
Output fall time TTL level trHL 1.2 ns Max. — — 2.0V1t0 0.8V CL<25pF
2.4 ns Max. — — 24Vt00.4VCL<25pF
Oscillation start up time tosc 12 ms Max. Time at minimum operating voltage to be 0 s
Aging fa 15 x 10°° Max. Ta=+25 °C, VDD = 5.5V / 3.3V, First year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20x10° excitation test with 29400 m/s2 x 0.3 ms x 1/2
sine wave in 3 directions

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

Bl Standard output frequency

2.5 3.375 3.75 5.0 6.75 7.5 10.0 13.5 15.0 20.0 27.0 30.0
2.8125 3.579545 3.84 5.625 7.15909 7.68 11.25 14.31818 15.36 225 28.63636 30.72
3.072 3.6864 4.0 6.144 7.3728 8.0 12.288 14.7456 16.0 24,576 29.4912 32.0
3.125 3.6873625 4.096 6.25 7.374725 8.192 12.5 14.74945 16.384 25.0 29.4989 32.768

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

| 7.140.2

#4 #3

1 1
E 135 ooc . NO.|Pin terminal
. | % —
S 1 [OEor ST 18
PCW0245A | - (12 —
o) O | <|*
Q 3| out
4 Vo o
T J

#1 42 N
[ — E] «~
] — N R (S ——) 3
04 0 Min. %

5.08 (0.75) (0.75)
Note.
OE Pin (PT, PH, PC, PTW, PHW, PCW)
OE pin - "H" or "open" : Specified frequency output.
OE pin - "L" : Output is high impedance. 5.08
ST pin (PT, PH, PC, PTW, PHW,PCW)
ST pin - "H" or "open" : Specified frequency output.
39 ST pin - "L" : Output is low level (weak pull-down), oscillation stops.
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.




B Specifications (characteristics)

Crystal oscillator

Specifications
Item Symbol g P TW / STW | SG-645PHW / SHW | SG-645PCW / SCW Remarks
Output frequency range fo 32.0001 MHz to 135.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage \i)) 45Vt055V | 3.0Vto3.6V
Temperature Storage temperature Tstc -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Topr -20 °C to +70 °C | -40 °C to +85 °C Refer to page 31. "Frequency range"
B: #50x 10°
Frequency stability Af/fo C: +100x 10° -20 °C to +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 % to 55 % — 50 % Voo, CL = 25 pF (fo < 66.6667 MHz)
Duty twit 40 % to 60 % — — 1.4V, CL = Max.
45 % to 55 % — — 1.4V, 5TTL +15 pF (fo < 66.6667 MHz)
— — 40 % to 60 % 50 % Voo, CL = 15pF
Von Voo -0.4 V lon = -16 MA(LTW / [HW)
QR Voo -0.4 V. lor = -8 MA(LCW)
VoL 0.4V loL = 16 mA(LTW / [HW)
0.4V loL = 8 MA([TW)
15 pF — — (fo < 135 MHz)
5 TTL + 15 pF — = (fo < 90 MHz)
Suiilze oL 25 pF — — (fo < 66.6667 MHz)
condition (fan out) - 15 pF - (fo <135 MHz)
— 25 pF — (fo < 90 MHz)
— 50 pF — (fo < 50 MHz)
— — 15 pF (fo < 135 MHz)
Output enable ViH 2.0 V Max. 70 % Voo =
disable input voltage Vio 0.8 V Max. 20 % Voo OE or ST
— 4.0ns 3.0ns 20 % to 80 % Voo CL = Max.
Output ise time CIess [l . — 3.0ns 20 % to 80 % Voo CL < 25 pF
2.0ns — — 0.8V to 2.0V CL=Max.
i (vl 40ns — = 0.4V 1t02.4VCL = Max.
— 4.0ns 3.0ns 80 % to 20 % Voo CL = Max.
- CUES [ - — 3.0ns 80 % to 20 % Voo CL < 25 pF
2.0ns — = 2.0V 1t0 0.8V CL = Max.
ik (vl 40ns — = 2.4V 100.4VCL = Max.
Oscillation start up time tosc 10 ms Max.
| Aging fa +5 X 10°° / year Max. Ta=+25°C, VDD =5.0V /3.3 V, First year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10°° Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2
sine wave in 3 directions
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-636 series

Product number (please refer to page 1)

Q33636xxxxxxx00

* A small SMD that enables high-density mounting.

* A general-purpose device with builtin heat-resisting cylindrical AT-cut
crystal and allowing almost the same temperature condition for soldering

L

as SMD IC.
e Low current consumption by output enable function(OE) or standby
function(ST). m
Actual size
B Specifications (characteristics)
Specifications
Item Symbol Remarks
Y SG-636PTF SG-636PH SG-636SCE/PCE SG-636PDE
Outout f 2.21675 MHz to 41.0001 MHz to 2.21675 MHz to 2.21675MHz to Refer to page 31. "Frequency range"
utput irequency range 41.0000 MHz 70.0000 MHz 40.0000 MHz 40.0000MHz '
Power source |Max. supply voltage| Voo-GND -0.5Vto+7.0V
voltage Operating voltage | Voo 5.0V +0.5V 3.3V 0.3V 2.5V +0.25V
Temperature |Storage temperature| Tsre -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature| Toer -20 °C to +70 °C Refer to page 31. "Frequency range"
Frequency stability Afffo C: +100 x 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 yA Max.(SCE)
Duty CMOS level ot 40 % to 60 % 45 % to 55 % CMOS load: 1/2 Voo level
TTL level 45%1t055% | — TTL load: 1.4V level
VoH Voo -0.4 V Min. lon =-8 mA (PTF) /-4 mA (PH / SCE / PCE / PDE)
Output voltage
Vou 0.4 V Max. lo. =16 mA (PTF) /4 mA (PH / SCE / PCE / PDE)
Output load condition | CMOS Tevel c 50 pF Max, | 20 PF Max(= 55 M) 30 pF Max. 15 pF Max.
15 pF Max.( > 55 MHz)
(fan out)
TTL level N 10 TTL Max. 5 LSTTL Max. — C.<15 pF
Output enable/disable input voltage  —=2~ Ll - OE,ST (SCE)
Vic 0.8 V Max. 0.2 Voo Max.
N CMOS level 7 ns Max. 5 ns Max. CMOS load: 20 %—80 % Voo
Output rise time trin
TTL level 5 ns Max. — TTL load: 0.4V—2.4V
. CMOS level 7 ns Max. 5 ns Max. CMOS load: 80 %—20 % Vob
Output fall time tTHL
TTL level 5 ns Max. — TTL load: 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,Voo=5.0 V /3.3 V/ 2.5 V/first year
i + 6 Threg: drops on & hard board from 750 mm or excitation test
SEER [EEETEE SR. 20 x 1N with 29400 mis?x 0.3 ms x 112 sine wave in 3 directions

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

« External by-pass capacitor is required.

B External dimensions (Unit: mm) B Recommended soldering pattern (unit: mm)
| 10.5 Max. |
‘ #4 #3 ,_|4‘77 NO.| Pin terminal
1| OEorST 13
E 18.4320C % 2| GND
D ol = 3 ouT
© IR
PTF9352A (|| |~ e :
#o #w o
©

% <
=
~

[ " a1k IJ o

05 I
i 5.08 = (L0) 36 1.0
] t T
o
Note. Metal may be exposed on the top or bottom of this product.
OE Pin (PTF, PH, PCE, PDE, PTW, PHW, PCW) . d . T ; 5.08 |
OE pin - "H" or "open" : Specified frequency output. This won't affect any quality, reliability or electrical spec. -‘
OE pin - "L": Output is high impedance.
ST pin (STW, SHW, SCW) ST pin (SCE) -
ST pin - "H" or "open” : Specified frequency output. ST pin - "H" or "open"” : Specified frequency output.
ST pin - "L": Output is low level (weak pull - down), oscillation stops. ST pin - "L" : Output is high impedance., oscillation stops.
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Crystal oscillator

B Specifications (characteristics)

Specifications
ttem Symbol SG-636PTG___ | SG-636PHG | _ SG-636PCG/SCG Remarks
Output frequency range fo 2.21675 MHz to 33.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -05Vto+7.0V
voltage Operating voltage VoD 45Vt055V | 27Vto36V
Temperature Storage temperature Tstc -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature |~ Topr -20 °Cto +70 °C Refer to page 31. "Frequency range"
Frequency stability Afffo B:+50x10°C:+100x 10° -20 °C to +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)
D CMOS level — 45 % to 55 % 50 % Voo, CL = 25 pF
uty twit —
TTL level 40 % to 60 % — 1.4V Level, CL = 25 pF
Von 2.4V Min. — Vop -0.4 V Min. lon = -8 mA
Output voltage — Voo -0.4 V Max. — lon = -16 mA
VoL — 0.4V Max. lor =8 mA
0.4 V Max. — lo. =16 mA
Output load condition (fan out) CL 25 pF
Output enable CMOS level ViH 2.0 V Min. 70 % Voo Min. OE, ST
disable input voltage | 771 jevel Vi 0.8 V Max. 20 % Voo Max. OE, ST
CMOS level — 3.4 ns Max. 4.0 ns Max. 20 % to 80 % Voo, CL < 25 pF
Output rise time L tevel trin 1.2 ns Max. — — 0.8V1t02.0VCL<25pF
2.4 ns Max. — — 0.4Vto2.4VCL<25pF
CMOS level — 3.4 ns Max. 4.0 ns Max. 80 % to 20 % Voo CL < 25 pF
Output fall time tr 1.2 ns Max. — — 2.0V100.8VCL<25pF
TTL level 2.4 ns Max. — — 2.4V 10 0.4V CL < 25 pF
Oscillation start up time tosc 12 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° /year Max. Ta=+25 °C, Voo =5.0 V / 3.3V, First year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10°° Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2
sine wave in 3 directions
B Specifications (characteristics)
Specifications
ttem Symbol ™ 636PTWISTW | SG-636PHW/SHW | _ SG-636PCWI/SCW Remarks
Output frequency range fo 32.0001 MHz to 135.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage VoD 50V+05V | 33v+03V
Temperature Storage temperature Tste -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature |~ Topr -20 °Cto +70 °C Refer to page 31. "Frequency range"
Frequency stability AFfIF0 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 M)
Standby current IsT 50 PA Max. ST=GND(S (M)
40 % to 60 % — — TTL load : 1.4 V, CL = Max.
Duty it 45 % to 55 % — — TTL load : 1.4V, 5TTL + 15 pF, fo < 66.6667 MHz
— 40 % to 60 % 40 % to 60 % CMOS load : 50% Vop, CL = Max.
— 45 % to 55% — CMOS load : 50% Voo, CL = 25 pF, fo < 66.6667 MHz
Output voltage VoH Voo -0.4 V Min. lon=-16 mA ([TW/HW)/-8 mA([CW)
VoL 0.4 V Max. lo.= 16 mA ([TW/HW)/8 mA(L[CW)
15 pF — — fo < 135 MHz
5TTL + 15 pF — — fo <90 MHz
Output load condition (fan out) cL 20w — — fo < 66.6667 MHz
— 15 pF 15 pF fo <135 MHz
= 25 pF — fo <90 MHz
— 50 pF — fo < 66.6667MHz
Output enable disable input voltage Vi fh Min. 70 % Voo Min. OE,ST
ViL 0.8 V Max. 20 % Voo Max. OE,ST
2.0 ns Max. — — TTL load: 0.8 V- 2.0V, CL = Max.
4.0 ns Max. —_ — TTL load: 0.4V - 2.4V, CL = Max.
Output rise time trn — 3.0 ns Max. — CMOS load: 20 % - 80 % Voo, CL= 25 pF
— 4.0 ns Max. — CMOS load: 20 % - 80 % Voo, CL= 50 pF
— — 3.0 ns Max. CMOS load: 20 % — 80 % Voo, CL= 15 pF
2.0 ns Max. —_ — TTL load: 2.0 V- 0.8 V, CL = Max.
4.0 ns Max. — — TTL load: 2.4 V - 0.4V, CL = Max.
Output fall time trHL — 3.0 ns Max. — CMOS load: 80 % — 20 % Voo, 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 tobe 0 s
Aging fa +5 x 10° /year Max. Ta=+25 °C, VDD =5.0 V / 3.3V, first year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10°° Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2

sine wave in 3 directions
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Crystal oscillator

SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-615 series

Product number (Please refer to P1)

Q33615xxxxxxx00
¢ High-density mounting-type SMD.

¢ A general-purpose SMD with heat-resisting cylindrical AT-cut crystal unit
and allowing almost the same soldering temperature as SMD IC.

¢ Cylindrical AT crystal unit builtin, thus assuring high reliability.

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

function(ST).
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
SG-615P SG-615PTJ | SG-615PH
Output frequency range fo |1.0250 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz Refer to page 31. "Frequency range”
Power source | Max. supply voltage | Vep-GND -0.3Vto+7.0V
voltage Operating voltage Voo 5.0 V+0.5 V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range QOperating temperature Torr -20 °C to +70 °C (-40 °C to +85 °C) Refer to page 31. "Frequency range"
. -6
Frequency stability Afffo 3; iigoxxlﬁ’o,s B type is possible up to 55 MHz
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
40 % to 60 % — 40 % to 60 % CMOS load: 1/2Voo
Duty tw/t
45 % to 55 % — TTL load: 1.4V
Output voltage Vo Vop -0.4 V Min. 2.4V Min. Voo -0.4 V Min. lon = -400 pA (P,PTJ) /-4 mA (PH)
VoL 0.4 V Max. lo. = 16 mA (P) /8mA (PTJ) /4 mA (PH)
Output load Cu 50 pF Max. — 50 pF Max.
condition (fan out) N 10 TTL Max. 5 TTL Max. — CL<15pF
Output enable/disable input voltage Vin 20 Ll 3.5V Min. 2.0 V Min. Iw=1 JA Max.(OE=Voo) _
ViL 0.8 V Max. 1.5V Max. 0.8 V Max. 11.=-100 jA Min, (OE=GND) , PTJ : 11=-500 A Min.(OE=GND)

Outout rise ti ‘ — 7 ns Max. CMOS load: 20 %—80 % Voo

utputrise time T < ms e 5 ns Max. = TTL load: 0.4 V—>2.4V
Outout fall tim ) — 7 ns Max. CMOS load: 80 %—>20 % Voo

utputfalttime i DU 5 ns Max. — TTL load: 2.4 V—0.4 V
Oscillation start up time tosc 4 ms Max. 10 ms Max. Timeat4.5VtobeOs
Aging fa +5 x 10/year Max. Ta= +25 °C, Voo = 5V, first year

) Three drops on a hard board from 750 mm
Shock resistance S.R. +20 x 10° Max. or excitation test with 29400 m/s? x 0.3 ms x
1/2sine wave in 3 directions

Note:

* External by-pass capacitor is recommended.

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

0.51

B External dimensions (Unit: mm) B Recommended soldering pattern (Unit: mm)
#4 #3
—1 —1 £
NO.| Pin terminal
SG-615P C % 1 OE or ST 13
D 20.0000M || 8| = 2] oD
E 9352A e 3| our —
= e e N S 4 Vob B o
#1 #2 ™
14.0 Max.
;J \ § : A .
7.62

Note.
OE Pin (P, PTJ, PH, PTW, PHW, PCW, PCN)
OE pin - "H" or "open" : Specified frequency output.
OE pin - "L" : Output is high impedance.

0.25 Min. ‘ 4.06

ST pin (STW, SHW, SCW)
ST pin - "H" or "open" : Specified frequency output.

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

5.08




Crystal oscillator

B Specifications (characteristics)

Specifications

ttem Symbol SG615PCG | SG-6155CG SG-615PCN Remarks
Output frequency range fo 1.5000 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND 05Vto+7.0V
voltage Operating voltage Voo 27V103.6V |  30Vto36V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -40 °C to +85 °C Refer to page 31. "Frequency range"
- B:#50x10°C:+100x 10° -20 °Cto +70 °C
Frequency stability Af/fo M- £100 x 10-6 40 °C t0 +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 twi/t 45 % to 55 % 50 % Voo, CL = Max.
Output voltage VoH VDD -0.4 V Min. 2.2V Min. loH = -8 mA
Output load condition (fan out) Voo gk Max. glilhias lo =8 mA
CL 25 pF 15 pF

Output enable ViH 70 % Voo Min. 70 % Voo Min. OE, ST
disable input voltage ViL 20 % Voo Max. 30 % Voo Max. OE, ST
Output rise time tTLH 4.0 ns Max. 7ns 20 % to 80 % Voo, CL < Max.
Output fall time tTHL 4.0 ns Max. 7ns 80 % to 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, Voo =3.3 V First year

. Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10°° Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2

sine wave in 3 directions

B Specifications (characteristic

s)

Specifications

ttem Symbol ™o 615PTWISTW | SG-615PHW/SHW | _ SG-615PCWI/SCW Remarks
Output frequency range fo 55.0001 MHz to 135.0000 MHz 26,0001 MHz to 135.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -05Vto+7.0V
voltage Operating voltage VoD 50V+05V \ 33V+03V Stored as bare product after unpacking
Temperature Storage temperature Tste -55 °C to +100 °C Refer to page 31. "Frequency range"
range Operating temperature |~ Topr -20 °C to +70 °C \ -40 °C to +85 °C
Frequency stability Afffo B:+50x10°C:+100x 10° _ -20 °C to +70 °C
— M : +100 x 10 -40 °C to +80 °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 i)
Standby current IsT 50 PA Max. ST=GND(S [Wi)
40 % to 60 % — — TTL load : 1.4V, CL = Max.
45 % to 55 % — — TTL load : 1.4 V, 5TTL + 15 pF, fo < 66.6667 MHz
Duty twit — 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
— — 45 % to 55% CMOS load : 50% Voo, CL = 25 pF, fo < 40.0 MHz
Output voltage VoH Voo -0.4 V Min. low=-16 mA ([TW/[HW)/-8 mA(LCW)
Vou 0.4 V Max. lo.= 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 < 125 MHz
— 50 pF — fo < 66.6667MHz
— — 30 pF fo < 40.0 MHz
; ) ViH 2.0 V Min. 0.7 Voo Min. OE,ST
Output enable disable input voltage ViL 0.8V Max. 0.2 Voo Max. OEST
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 trLH — 3.0 ns Max. — CMOS load: 20 % - 80 % Voo, CL= 25 pF
— — 3.0 ns Max. CMOS load: 20 % - 80 % Voo, CL= 15 pF
— 4.0ns Max. 4.0ns Max. CMOS load: 20 % — 80 % Voo, CL= Max.
2.0 ns Max. — — TTL load: 2.0 V- 0.8V, CL = Max.
4.0 ns Max. — — TTL load: 2.4V - 0.4V, CL = Max.
Output fall time trHL — 3.0 ns Max. — CMOS load: 80 % — 20 % Voo, CL= 25 pF
— — 3.0 ns Max. CMOS load: 80 % — 20 % Voo, CL= 15 pF
— 4.0ns Max. 4.0ns Max. CMOS load: 80 % — 20 % Voo, CL= Max.
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage tobe 0's
Aging fa +5 x 10°° /year Max. Ta=+25 °C, VDD =5.0 V / 3.3 V, First year
Three drops on a hard board from 750 mm or
Shock resistance SR. +20 x 10°® Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2

sine wave in 3 directions
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Crystal oscillator

FULL-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-51 series

HALF-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-531 series

Product number (please refer to page 1)
Q32510xxxxxxx00
Q32531xxxxxxx00

¢ Pin compatible with full-size metal can. (SG-51 series)

SG-51 SG-531,

« Pin compatible with half-size metal can. (SG-531 series) Actual size AL
¢ Cylindrical AT-cut crystal unit builtin, thus assuring high reliability.
¢ Use of CMOS IC enables reduction of current consumption.
B Specifications (characteristics)
Specifications
131 Symbol SG-51P/531P SG-51PTJ/531PT] | SG-51PH/531PH Remarks
Output frequency range fo 1'0222.3/'0%20%'_{2 26.0001 MHz to 66.6667 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.3Vto+7.0V | -0.5Vto+7.0V
voltage Operating voltage Y 5.0 V0.5V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range QOperating temperature Topr -20 °C to +70 °C (-40 °C to +85 °C) Refer to page 31. "Frequency range"
e B: + 50 x 10° . .
Frequency stability Af/fo C: +100 x 10° B type is possible up to 55.0 MHz
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
CMOS level 40 % to 60 % — 40 % to 60 % 1/2 Voo level
Duty tw/t
TTL level 45 % to 55 % — 1.4V level
VoH Vop-0.4 V Min. 2.4V Min. Voo -0.4 V Min. lon = -400 pA (P,PTJ) /-4 mA (PH
Output voltage Vou 0.4V Max. lo. = 16 MA (P“) / 53 mA ()PTJ) / 4rT(1A ()PH)
Output load CMOS Cu 50 pF Max. — 50 pF Max.
condition (fan out) TTL N 10 TTL Max. 5 TTL Max. — Cu<15 pF
’ . Vi 2.0 V Min. 3.5V Min. 2.0 V Min. Iiw=1 pA Max. (OE=Vop)
il sl 1Nt ek v 0.8V Max. 1.5V Max. 0.8V Max. I2= 100 A Min. (OE=GND), PTJ: I = 500 pA Min. (OE=GND)
Output CMOS level tri 8 ns Max. — 7 ns Max. CMOS load: 20 %—>80 % Voo
rise time TTL level 5 ns Max. — TTL load: 0.4V—>2.4V
Outpu[ CMOS level triL 8 ns Max. — 7 ns Max. CMOS load: 80 %—20 % Vop
fall time TTL level 5 ns Max. — TTL load: 2.4V—0.4V
Oscillation start up time tosc 4 ms Max. 10 ms Max. More than for 1 ms until Voo =0 V—4.5V
Timeat45VtobeOs
Aging fa +5 x 10%/year Max. Ta=+25 °C, Voo =5V first year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10° Max. excitation test with 29400 m/s? x 0.3 ms x 1/2
sine wave in 3 directions

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

B External dimensions (Unit: mm)
® SG-51 series ® SG-531 series
| 19.8 Max. | ) 13.7 Max. )
NO.| Pin terminal NO.| Pin terminal
# # —
‘ #|—1|4 l#_8| ‘ 1 OE ‘ ,—|8 ,—|5 ‘ 1 OE or ST
7 GND 4 GND
8 D E SG51P 9353B 8| ouT . SG531PTJC 5| out
© 16.0000MHz C 1 Voo g/ |D 60.0000M 8 Voo
= = E  9353B
7.62
#1 #7 7.62 I )
#1 #4
3 E S . . —aad
5 £ | \ [\ HIE \ L\
@ S '—l ™ N A 1
5 =) ‘ ‘ w| o
I 051 ‘ 0.25 - ‘ 0.25
I 90° to 0.51 f 90° to
£ ‘ 15.24 | 105 e — 7.62 105
S f | = —_—
N 3
o
Note.
OE Pin (P, PTJ, PH, PTW, PHW, PCW) ST pin (STW, SHW, SCW)
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.
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B Specifications (characteristics)

Specifications
Item Symbol SG-531PCG | SG-531SCG Remarks

Output frequency range fo 1.5000 MHz to 26.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -05Vto+7.0V
voltage Operating voltage Vbb 27Vto36V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature |~ Topr -40 °C to +85 °C Refer to page 31. "Frequency range"
ey s Af/fO B:+50x 10°C:+100x 10° -20°Cto +70 °C

M: +100 x 10° -40 °C to +85 °C
Current consumption lop 12 mA Max. No load condition
Output disable current loe 10 mA Max. — OE=GND (PCG)
Standby current Ist — 50 PA Max. ST=GND (SCG)
Duty twi/t 45 % to 55 % 50 % Voo, CL = 25 pF

\VoH Voo -0.4 V Min. lon = -8 mA
Output voltage VoL 0.4V Max. loL = 8 mA
Output load condition (fan out) CL 25 pF
. . Vi 70 % Voo Min. OE, ST
Output enable disable input voltage ViL 20 % Voo Max. OE, 5T
Output rise time trLH 4.0 ns Max. 20 % to 80 % Voo, CL < 25 pF
Output fall time tTHL 4.0 ns Max. 80 % to 20 % Voo CL < 25 pF
Oscillation start up time tosc 12 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C, Vob =3.3 V, First year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +20 x 10°° Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2
sine wave in 3 directions

B Specifications (characteristics)

Specifications
ftem Symbol ™o S3IPTWISTW | SG-53LPHWI/SHW | _ SG-531PCW/SCW Remarks
Output frequency range fo 55.0001 MHz to 135.0000 MHz 26,0001 MHz to 135.0000 MHz Refer to page 31. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Vop 50V+05V 33V+03V
Temperature Storage temperature Tst6 -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Torr -20 °Cto +70 °C \ -40 °C to +85 °C Refer to page 31. "Frequency range"
Frequency stability Afifo B:#50x10°C:+100 x 10° -20 °Cto +70 °C
— M :+100 x 10° -40 °C to +80 °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 [\M)
Standby current Ist 50 pA Max. ST=GND(S (W)
40 % to 60 % — — TTL load : 1.4V, CL = Max.
45 % to 55 % — — TTL load : 1.4V, 5TTL + 15 pF, fo < 66.6667 MHz
Duty tw/t — 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
— — 45 % to 55% CMOS load : 50% Voo, CL = 25 pF, fo < 40.0 MHz
Output voltage VoH Vo -0.4 V Min. low=-16 mA ([TW/[HW)/-8 mA([CW)
Vou 0.4 V Max. lo.= 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 < 125 MHz
— 50 pF — fo < 66.6667MHz
— — 30 pF fo < 40.0 MHz
: ) ViH 2.0 V Min. 0.7 Voo Min. OE,ST
Output enable disable input voltage Vi 0.8V Max. 0.2 Voo Max. OE,5T
2.0 ns Max. — — TTL load: 0.8 V2.0V, CL = Max.
4.0 ns Max. — — TTL load: 0.4V 2.4V, CL = Max.
Output rise time tren — 3.0 ns Max. — CMOS load: 20 % - 80 % Voo, CL= 25 pF
— — 3.0 ns Max. CMOS load: 20 % — 80 % Voo, CL= 15 pF
— 4.0 ns Max. 4.0 ns Max. CMOS load: 20 % - 80 % Vob, CL= Max.
2.0 ns Max. — — TTL load: 2.0 V- 0.8V, CL = Max.
4.0 ns Max. — — TTL load: 2.4V - 0.4V, CL = Max.
Output fall time tTHL — 3.0 ns Max. — CMOS load: 80 % — 20 % Voo, 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 % Voo, CL= Max.
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage tobe 0's
Aging fa +5 x 10° /year Max. Ta=+25 °C, VDD =5.0 V / 3.3V, First year
Three drops on a hard board from 750 mm or
Shock resistance SR. +20 x 10°® Max. excitation test with 29400 m/s2 x 0.3 ms x 1/2
sine wave in 3 directions
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47

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR
SG-8002CE serie
series .
Products number (please refer to page 1) A .
Q3321CE xxxxxx00 ™
» Wide frequency output by PLL technology.
» 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. e G .
B Specifications (characteristics)
Specifications  #2 R,
Item Symbol PT/ST PH/SH [ PCISC
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 31. "Frequency range"
Power source | Max. supply voltage | Voo-GND 05Vto+7.0V
voltage Operating voltage Voo 5.0 V+0.5V | 3.3+0.3V 2.7V 10 3.6 V: fo < 66.7 MHz (PC/SC)
Temperature Storage temperature Tste -40 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Topr -20 °C to +70 °C(-40 °C to +85 °C) | -40 °C to +85 °C Refer to page 31. "Frequency range"
Frequency stability Aflfo B: 450 X 10° C: + 100 x 10° M: +100 x 10 B, C:-20°Cto +70 °C, M : -40 °C to +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)
1 tl't — 40 % to 60 % CMOS load: 1/2Voo level
ol " 40 % to 60 % - TTL load: 1.4 V level
High output voltage Von Vop -0.4 V Min. lov=-16 MA(PT/ST,PH/SH),-8 mA(PC/SC)
Low output voltage VoL 0.4 V Max. lo.= 16 MA(PT/ST,PH/SH), 8 mA(PC/SC)
Outputload ~ *1 TTL N 5 TTL Max. | — _
condition (fan out) C-MOS . 15 pF Max. Max. frequency and Max. operating voltage range
: ; ViH 2.0V Min. 0.7 X Voo Min. — .
Output enable/disable input voltage
i P g Vie 0.8 V Max. 0.2 X Voo Max. ST, OE terminal
Outnut rise fime. +1 C-MOS level — 3 ns Max. 4 ns Max. CMOS load: 20 %—>80 % Voo
p TTL level truw 4 ns Max. - TTL load: 0.4 V—2.4V
. C-MOS level — 3 ns Max. 4 ns Max. CMOS load: 80 %—>20 % Voo
Output fall time  *1 TTL level trHL 2 ns Max. _ TTL load: 2.4 V—0.4 V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10-°/year Max. Ta= +25 °C, Voo = 5.0 V/3.3 V, First year
Three drops on a hard board from 750 mm
Shock resistance SR. +20 x 10° Max. or excitation test 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 33.

%2 PLL-PLL connection & Jitter specification, please

refer to page 53, 54.

B External dimensions (unit: mm) B Recommended soldering pattern  (Unit: mm)
#4 #3 #3%' #4
24
E 125-0 C % E[ NO.|Pin terminal ‘ ‘
2 =
OPH181A || L log or T |
o #1 3| out
#1ospm02 *F # oo 4] Voo >
Note.
OE Pin (PT, PH, PC) E[

1.05+0.15

OE pin - "H" or "open” : Specified frequency output.

ST pin (ST, SH, SC)
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.
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002CA series | _-

Product number (please refer to page 1)
Q3309CAxxxxxx00

« 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.

8002 PROM Writer available to purchase. callsize
Please contact EPSON or local sales representative.
B Specifications (characteristics)
Specifications *2
Item Symbol ST/ST SIUSH 5C/SC Remarks
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 33. "Frequency range"
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Vop 5.0 V+0.5V | 3.3+0.3V 2.7 V10 3.6 V: fo < 66.7 MHz(PC/SC)
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range QOperating temperature Topr -20 °C to +70 °C (-40 °C to +85 °C) | -40 °C to +85 °C Refer to page 33."Frequency range"
Frequency stability Afffo B: +50 x 10° C: +100 x 10° M: +100 x 10° B,C: -20 °C to +70 °C, M: -40 °C to +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: 1/2Voo level
Duty *1 Wit 40 % to 60 % = TTL load: 1.4 V level
High output voltage Von Vob -0.4 V Min. lov=-16 MA(PT/ST,PH/SH),-8 mA(PC/SC)
Low output voltage Vou 0.4 V Max. lo.= 16 mA(PT/ST,PH/SH), 8 mA(PC/SC)
Output load =1 | TTL N 5 TTL Max. — i
condition (fan out) | CMOS CL 15 pF Max. 25 pF Max. 15 pF Max. Max. frequency and Max. operating voltage range
) ) = 2.0 V Min. 0.7 X Voo Min. — .
Output enable/disable input voltage e T Y. _ T T ST, OE terminal
L CMOS level — 4 ns Max. CMOS load: 20 %—>80 % Voo

Output rise time =1 triH

TTL level 4 ns Max. — TTL load: 0.4 V—2.4V

) CMOS level — 4 ns Max. CMOS load: 80 %—>20 % Voo
S e TTL level e 4 ns Max. — TTL load: 2.4 V—0.4 V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10°/year Max. Ta= +25 °C, Voo = 5.0 V/3.3 V, First year
Three drops on a hard board from 750 mm
Shock resistance S.R. +20 x 10° Max. or excitation test 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 33.

%2 PLL - PLL connection & Jitter specification, please refer to page 53, 54.
Checking possible by the Frequency Checking Program.

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

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

14
#3 #4

E 125.000 ~ NO | Pin terminal
S @ 1 [OE or ST
3 2| onD
OPHC935C R
- #2 508 #1 4 Vop

i Note.
OE Pin (PT, PH, PC)

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

4.2

18
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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JF series

Product number (please refer to page 1)
Q3308JFxxxxxx00

« 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)
8002 PROM Writer available to purchase. Actual size
Please contact EPSON or local sales representative.

B Specifications (characteristics)

S Specifications *2 Remarks
mbol
ltem Y/ PT/ST PHISH | PC/SC
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 33. "Frequency range".
Power source | Max. supply voltage [ Voo-GND -05Vto+7.0V
voltage Operating voltage Voo 5.0 V+0.5 V | 3.3+03V 2.7 V t0 3.6 V: fo = 66.7 MHz(PC/SC)
Temperature Storage temperature Tste -55 °C to +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 33."Frequency range"
Frequency stability Afffo B: +50 x 10° C:+ 100 x 10° M: +100 x 10 B,C: -20 °C to +70 °C, M:-40 °C to +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 uA Max. ST=GND(ST,SH,SC)
Dut 1 twl t — 40 % to 60 % CMOS load: 1/2Veo level
. ) " 40 % to 60 % — TTL load: 1.4 V level
High output voltage Von Voo -0.4 V Min. lov=-16 MA(PT/ST,PH/SH),-8 mA(PC/SC)
Low output voltage VoL 0.4 V Max. lo= 16 mA(PT/ST,PH/SH), 8 mA(PC/SC)
N — .
Outputload 1 1A S TTL Max. | Max. frequency and Max. operating voltage range
condition (fan out) CMOS Cu 15 pF Max.
) . V i i — )
Output enable/disable input voltage - EERMin. 0.7 x Voo Min. ST, OF terminal
Vie 0.8 V Max. 0.2 X Voo Max.
Outout rise i CMOS level ¢ — 4 ns Max. CMOS load: 20 %—80 % Voo
TLH
utput rise time =1 TTL level 71 Ve, — TTL load: 0.4 V—2.4V
Outout fal i CMOS level ¢ — 4 ns Max. CMOS load: 80 %—>20 % Voo
THL
utput falltime. 1 === o] 2 s 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 +5 X 10%/year Max. Ta= +25 °C, Voo = 5.0 /3.3 V, First year
_ Three drops on a hard board from 750 mm
Shock resistance SR. +20 x 10° Max. or excitation test 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 33.
*2 PLL - PLL connection & Jitter specification, please refer to page 53, 54.

Checking possible by the Frequency Checking Program. http://www.epsondevice.com/domcfg.nsf
B External dimensions @nit mm) M Recommended soldering pattern (Unit: mm)
L 7.10.2
#4 #3 Note. 1.8
= = OE Pin (PT, PH, PC, ) H
OE pin - "H" or "open” : Specified frequency output.
E 1 25.00C o % OE pin - "L" : Output is high impedance.
o| = o
2PH09245AO § e ST pin (ST, SH, SC) o
O ST pin - "H" or "open” : Specified frequency output.
ST pin - "L" : Output is low level (weak pull - down), oscillation stops.
J I Y N
#1 #2 <
Bl - i <D\ EI NO,Pin terminal
= 1 |OEorST
0alll o Min. .‘ %
5.08 (0.75) (0.75) 2 GND
3 ouT 508
4 Vop

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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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JC series

Product number (please refer to page 1)
Q3307JCxxxxxx00

« 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.

8002 PROM Writer available to purchase. Actual size
Please contact EPSON or local sales representative.
B Specifications (characteristics)
Specifications *2 5 "
Symbol emarks
— i PT/ST | PH/SH | PC/SC
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to pege 33. "Frequency range"
Power source |_Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 5.0V+0.5V | BIREHOISAV 2.7V 10 3.6 V: fo < 66.7 MHz(PC/SC)
Temperature Storage temperature Tste -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Topr -20 °C to +70 °C Refer to page 33."Frequency range"
Frequency stability Af/fo B: +50 x 10° C: + 100 x 10° -20 °C to +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 UA Max. ST=GND(ST, SH, SC)
_ 0 [ CMOS load: 1/2 Voo level
Duty l ot 40 % to0 60 % ' oo
40 % to 60 % — TTL load: 1.4 V level
High output voltage VoH Voo -0.4 V Min. lov=-16 MA(PT/ST,PH/SH),-8 mA(PC/SC)
Low output voltage VoL 0.4 V Max. lo.= 16 MA(PT/ST,PH/SH), 8 mA(PC/SC)
Outputload 1 TTL N S TTL Max, | = Max. frequency and Max. operating voltage range
condition (fan out) CMOS CL 15 pF Max. - Irequency -op 9 g 9
Output enable/disable input voltage Vi 2.0V Min. 0.7 X Voo Min. ST, OE terminal
ViL 0.8 V Max. 0.2 X Voo Max.
o CMOS level — 4 ns Max. CMOS load: 20 %—>80 % Vob
OlifgI s 4l TTL level i 4 ns Max. _ TTL load: 0.4 V—2.4V
. CMOS level — 4 ns Max. CMOS load: 80 %—20 % Voo
Dupriee A TTL level i 4 ns Max. _ TTL load: 2.4 V—0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0's
Aging fa +5 x 10°%/year Max. Ta= +25 °C, Voo = 5.0 V/3.3 V, First year
Three drops on a hard board from 750 mm
Shock resistance S.R. +20 X 10° Max. or excitation test 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 33.

#2 PLL - PLL connection & Jitter specification, please refer to page 53, 54.

Checking possible by the Frequency Checking Program. |http://www.epsondevice.com/domcfg.nsf
B External dimensions @nit mmy B Recommended soldering pattern (Unit: mm)
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.

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

E 125.0000 C

2PH 9357B o 8 ST pin - "L" : Output is low level (weak pull - down), oscillation stops.
i =~ 5.8 Max.
#1 #2 .
8 NO. |Pin terminal <
= | NE \ 1 [oEor ST
= l o= i 2 2| GND
. EE 3| our
5.08 1.9 3.6 (1.0) 2 Voo a1

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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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JA series

Product number (please refer to page 1)
Q3306 JAXxxxxxx00
» Wide frequency output by PLL technology.
e 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.

8002 PROM Writer available to purchase. Actual size
Please contact EPSON or local sales representative.
B Specifications (characteristics)
S Specifications *2 - K
mDobo! emarks
Item o PT/ST PH/SH [ PC/SC
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 33. "Frequency range™
Power source | Max. supply voltage | Voo-GND 05Vio+7.0V
voltage Operating voltage \ 5.0V+0.5V | 3.3+0.3V 2.7 V0 3.6 V: fo = 66.7 MHz(PC/SC)
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -20 °C to +70 °C (-40 °C to +85 °C) | -40°Cto+85°C Refer to page 33."Frequency range”
Frequency stability Afffo B: +50 x 10° C:* 100 x 10° M: 100 x 10° B,C: -20 °C to +70 °C, M:-40 °C to +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)
o q / _ 40 % to 60 % CMOS load: 1/2 Voo level
*

uty tw/ t 40 % to 60 % - TTL load: 1.4 V level
High output voltage Von Voo -0.4 V Min. lov=-16 MA(PT /ST, PH/SH),-8 mA(PC/SC)
Low output voltage VoL 0.4 V Max. lo= 16 MA(PT /ST, PH/SH), 8 mA(PC/SC)
Output load =1 TTL N 5 TTL Max. — )

b Max. frequency and Max. operating voltage range
condition (fan out) CMOS c 15 pF Max. 25 pF Max. 15 pF Max. duency perating voTage rang
Output enable/disable input voltage Vi 2.0 V Min. 0.7 X Voo Min. ST, OE terminal

Vio 0.8 V Max. 0.2 X Voo Max.
P CMOS level — 4 ns Max. CMOS load: 20 %—80 % Voo
rise tim
Output rise time 1 TTL level trLH A s Max, = T load DAvV—z2.4Yv
. — CMOS load: 80 %—>20 % Vi
Output fall time. 1 CMOS level o 4 ns Max. oa o 6 Voo
TTL level 4 ns Max. - TTL load: 2.4 V—0.4V
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10°/year Max. Ta= +25 °C, Voo = 5.0 V/3.3 V, First year
_ Three drops on a hard board from 750 mm
Shock resistance S.R. +20 x 10° Max. or excitation test 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 33.
%2 PLL - PLL connection & Jitter specification, please refer to page 53, 54. ) .
Checking possible by the Frequency Checking Program. hitp=/fwww.epsondevice.com/domcfg.nst

B External dimensions wnit mm) Il Recommended soldering pattern (unit: mm)
‘ 14.0 Max. 13
#4 #3
— — — - . Note.
No. lGilieImiiel OE Pin (PT, PH, PC) o o
) 1 | OEorST OE pin - "H" or "open" : Specified frequency output. @
gl g 2 GND OE pin-"L": Output is high impedance.
@2 3| our !
ST pin (ST, SH, C)
' 4 Voo ST pin-"H" or "open” : Specified frequency output.
STpin-"L": Output is low level (weak pull - down), P
oscillation stops. ©
g &
<=
< L B—
£
=
8Q
S ‘ 5.08 |

51



stal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002DB/ DC series

Product number (please refer to page 1)
Q3203DBxxxxxx00
Q3204DCxxxxxx00

« 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 full size and half size.

8002 PROM Writer available to purchase.
Please contact EPSON or local sales representative.

SG-8002DB SG-8002DC

Actual size

B Specifications (characteristics)

Specifications 2
Symbol Remarks
. v PT/ST PH/SH PCISC
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 33. "Frequency range”
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Vop 50V 0.5V \ 3.3+03V 2.7 V10 3.6 V: fo = 66.7 MHz(PC/SC)
Temperature Storage temperature Tste -55 °C to +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 33."Frequency range"
Frequency stability Afffo B: +50 x 10° C:+ 100 x 10°® M: 100 x 10 B,C: -20 °C to +70 °C, M: -40 °C to +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 Voo level
tw/t
Duty x1 w 40 % to 60 % | TTL load: 1.4 V level
High output voltage VoH Vob -0.4 V Min. lov=-16 mMA(PT /ST, PH/SH),-8 mA(PC/SC)
Low output voltage VoL 0.4 V Max. lo.= 16 MA(PT /ST, PH/SH), 8 mA(PC/SC)
CUHE . UL N o TTL Max, T Max. frequency and Max. operating voltage range
condition (fan out) CMos c 15 pF Max. 25 pF Max. 15 pF Max. - requency - Operaing votiage rang
Output enable/disable input voltage Vin 2.0V Min. 0.7 X Voo Min. ST OF terminal
Vic 0.8 V Max. 0.2 X Voo Max.
o CMOS level — : 20 %—80 9
Output rise time +1 s 4 ns Max. CMOS load: 20 %—>80 % Voo
TTL level 4 ns Max. = TTL load: 0.4V—2.4V
. MOS level - : %—>20 9
Outputfalltime +1 CMOS leve . 4 ns Max. CMOS load: 80 %—20 % Voo
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 +5 x 10%/year Max. Ta= +25 °C, Voo = 5.0 V/3.3 V, First year
Three drops on a hard board from 750 mm or
Shock resistance SR. +20 x 10° Max. excitation test 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 33.

%2 PLL - PLL connection & Jitter specification, please refer to page 53, 54.
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] oEor5T 13.7 Max. 1] oEorsT
#14 #8 7 GND ’,¢i| ‘fi| 2 GND
8 ouT 5 ouT
© ) 16.0000 C 2PH 14 Vop EPSON 8 Vop
b 2 100.0000 C
© o EPSON 9357B © 5PH  9357B
—J I = =
#1 # 7.62 #1 #4 7.62
g | ) = i
2] 8. //\—/ 5, St J\—’
E l.o.51 90° to lOS;v\LQ;ZS 90° to 105 0.25
2 \ 15.24 £t 051 762
o - ‘ 2
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.
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Crystal oscillator

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)

Bl 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 reduction. This device insertion might cause high-frequency impedance high in the power supply line and
it affects oscillator stable drive.
When this measure is required. please evaluate circuitry and device behaviour in the circuit and verify that won't
affect oscillation. And start up time (0% VDD to 90% VDD) of power source should be more than 150 us.

W Jitter Specifications

Model | Operating Voltage Jitter ltem Specifications Remarks
150 ps Max. 33 MHz<fo<125 MHz,CL=15 pF
Cycle to cycle
PT/PH 5 Va0.5Y 200 ps Max. 1.0 MHz<fo<33 MHz,C.=15 pF
ST/SH o 200 ps Max. 33 MHz<fo<125 MHz,C1=15 pF
Peak to peak
250 ps Max. 1.0 MHz<fo<33 MHz,C.=15 pF
Cycle to cycle | 200 ps Max. 1.0 MHz=<fo<125 MHz,C.=15 pF
SC/PC 3.3V=0.3V
Peak to peak 250 ps Max. 1.0 MHz<fo<125 MHz,C.=15 pF
Bl SG-8002Series
Function P : Output enable S : Standby
Operating voltage 50V 0.5V ([33Vx03V 50V 0.5V |33V=0.3V
Output load condition T:TTL |H:CMOS|C:CMOS| T:TTL |H:CMOS|C:CMOS

B:50x10°(-20°Cto+70°C) | PTB | PHB | PCB | STB SHB | SCB
C:+100x10°(20°Cto+70°C) | PTC | PHC | PCC | STC SHC | scc
M:+100x 10°(-40°Cto+85°C)| PTM | PHM | PCM | STM | SHM | SCM

Frequency
Stability

B HG-8002Series

Function P : Output enable S : Standby
Operating voltage 5.0V =05V [33V03V 50V+05V |33V=03V
Output load condition T:TTL |H:CMOS|C:CMOS| T:TTL |H:CMOS|C:CMOS

AV: =200 10°(-20Cto470°C) | PTAV | PHAV | PCAV | STAV | SHAV | SCAV
BV:+25x10°(-20°'Ct0+70°C) | PTBV | PHBV | PCBV | STBV | SHBV | SCBV
CX:30x10°(-40Ct0485°C) | PTCX | PHCX | PCCX | STCX | SHCX | SCCX

Frequency
Stability
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ystal oscillato

B SG-8002 series Characteristics chart

Current consumption (Vop= 5.0 V) Disable Current (Vbp=5.0 V) Stand-by current
50 50 50
20 40 40
~ 30 ~ 30 < 30
< < <
E £ 2
[N w 12]
S 20 8 20 2 20
2 | = L
/ | "1
// _—_________—-—-‘ //
10 10 10
=
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 25 30 35 4.0 45 5.0 55 6.0
Frequency (MHz) Frequency (MHz) Vob (V)
Voltage coefficient [VDD vs lop,l0E] CL vs Current consumption Duty 5V CMOS Level
2.0 20 60
18 I g
1.6 loP(va)=Times(va)x|oP(5 V) E 16 v 25 pFE
: '|:|=|=|=|:: - 50 DF/' - —~ 55 P =
1.4 110E(va)=Times(va)XIOE(5 V) | g 14 / 25 pH S -
2 = = 15 pF
g 12 3 12 z I e =
E 1.0 g 10 15 pF A 50
0.8 S
S 8 /30 pF
0.6 B s 4
< / 45
0.4 4 A
0.2 2 —
25 30 35 40 45 5.0 55 6.0 0 20 40 60 80 100 120 140 0% 20 40 60 80 100 120 140
Vop (V) Frequency (MHz) Frequency (MHz)
Output Rise time (CMOS Level)
Duty 5V TTL Level Duty 3.3V CMOS Level
60 60
25 pF
~ 55 = ~ 55
S S @
< | = [ 150F < 30 pF £
5 5 2
a 50 a 50 - E
15 pF @
0
x
45 45
40 40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 [l it ity (el el sl
Frequency (MHz) Frequency (MHz)
10 15 20 25 30 35 40 45 50 55
Load capacitance (pF)
Output Rise time (TTL Level) Output Fall time (CMOS Level) Output Fall time (TTL Level)
3.0
2.0 ]
3 15
£ £ £
= = = 1.0
3 7 7
o4 1.0 w [
d - 0.5
05 d - 10 15 20 25 30
10 15 20 25 30 [~ - il it it At )
1.0 Load capacitance (pF)
10 15 20 25 30 35 40 45 50 55
Load capacitance (pF) Load capacitance (pF)
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Crystal oscillator

LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2121CA

Product number (please refer to page 2)
Q3805CA0xxxxx00

» Generates high frequency clock with fundamental mode

* Very low jitter and low phase noise.

e Ceramic package with 1.4 mm Max. thickness.
» Excellent shock resistance and environmental capability.

« Differential LV-PECL output.

« Provided with output enable function (OE). ORI BED
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 53.125 MHz to 500.0000 MHz Please contact' us for inquiries about the
available frequency
Power source | Max. supply voltage | Vec-GND -0.5Vto+4.0V
voltage Operating voltage Vee 2.5V+0.125V
Temperature Storage temperature Tste -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Torr P:0°Cto+70°C,R:-5°Cto +85°C
Frequency stability Af/fo G:+50x10%,H:+100x 10¢ =1 P:0°Cto+70°C,R:-5°Cto +85°C
Current consumption lop 80 mA Max. OE=Vcc
Output disable current loE 20 mA Max. OE=GND
Duty twit 40 %10 60 % at outputs crossing point
48 % t0 52 % fo <175 MHz
Vo 1.55V Typ. Vee-1.025 to Vec-0.88 DC characteristics
Output voltage -
VoL 0.8 V Typ. Vec-1.81 to Vee-1.62 DC characteristics
Output load condition (fan out) Rt 50Q Terminated to Vec-2.0V
Output enable ViH 0.7 Ve Min. OE
disable input voltage Vie 0.3 Vee Max. OE
Output rise time triH 400 ps Max. 20 %—80 % of (VoH - Vo)
Output fall time tTHL 400 ps Max. 80 %—20 % of (Vox - VoL)
Oscillation start up time tosc 10 ms Max. Time at2.375Vtobe0s
toy 5 ps Typ.(10 ps Max.) Deterministic Jitter
tRy 3 ps Typ.(4 ps Max.) Random Jitter
Jitter trRMS 3 ps Typ.(4 ps Max.) o
tp-p 25 ps Typ.(40 ps Max.) Peak to Peak
tace 4 ps Typ.(5 ps Max.) Accumulated Jitter(o) n=2 to 50000 cycles

=1 Include initial fraquency tolerance, reflow shift, temperature variation, supply voltage variation and aging ( As per below table ).

Frequency range(MHz) 53.125 MHz to 400 MHz 53.125 MHz to 200 MHz
Output mode P:PECL Duty +5 % D:PECL Duty £2 %
Details of frequency stability A N A N
HP : 100 x 10 (0 °C to +70 °C) PHPA PHPN DHPA DHPN
Frequency | HR : +100 x 10 (-5 °C to +85 °C) PHRA PHRN DHRA DHRN
stability GP : #50 x 10° (0 °C to +70 °C) PGPA PGPN DGPA DGPN
GR : #50 x 10 (-5 °C to +85 °C) PGRN DGRN

A: Inculde intial frequency torerance, reflow shift, temperature variation, supply voltage variation, load change and 10 years aging.
N: Inculde intial frequency torerance, reflow shift, temperature variation, supply voltage variation and load change.

B External dimensions

(unit: mm) I Recommended soldering pattern (Unit: mm)

#6 #5 #a #5 }‘i“
S\ " f |NO.|Pin terminal
1 OE
E EG'2121 #6 2| NC
S 3| GND
250.000D ||| 2| [araw
5| OuT
OGRA282A s o m w (| [sTO
‘ # #2 #3 ‘ [1.4 Max. 254
7.040.2 I !
f | 5.08
I 1
LI [ ]
5.08 ‘




EG-2102CA

Product number (please refer to page 2)
Q3806CAO0xxxxx00

» Generates high frequency clock with fundamental mode
* Very low jitter and low phase noise.

e Ceramic package with 1.4 mm Max. thickness.
Excellent shock resistance and environmental capability.

Differential LV-PECL output.

« Provided with output enable function (OE). ORI BED
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 100.0000 MHz to 700.0000 MHz Please contact us for inguiries about the
available frequency
Power source  Max. supply voltage | Vec-GND -0.5Vto+4.0V
voltage Operating voltage Vee 3.3V+0.3V
Temperature Storage temperature Tsta -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Torr P:0°Cto+70°C,R:-5°Cto +85°C
Frequency stability Af/fo G:+50x10%, H:+100 x 10° =1 P:0°Cto+70°C,R:-5°Cto+85°C
Current consumption lop 100 mA Max. OE = Voe
Output disable current loE 32 mA Max. OE = GND
Duty twit 45 %10 55 % — at outputs crossing point
48 % t0 52 % fo < 350MHz
Output voltage Vo 2.35V Typ, Vee-1.025 to Vec-0.88 DC characteristics, Ta < 0 °C : Ve -1.09 Min.
VoL 1.60 V Typ, Vce-1.81 to Vee-1.62 DC characteristics, Ta < 0 °C : Ve -1.09 Min.
Output load condition (fan out) Rt 50 Q Terminated to Vec-2.0V
Output enable ' 0.7 Ve Min. OE
disable input voltage Vie 0.3 Vee Max. OE
Output rise time trLH 400 ps Max. 20 %—80 % of (VoH - VoL)
Output fall time tTHL 400 ps Max. 80 %—20 % of (Vo - VoL)
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
toy 5 ps Typ.(10 ps Max.) Deterministic Jitter
tRy 3 ps Typ.(4 ps Max.) Random Jitter
Jitter trRMS 3 ps Typ.(4 ps Max.) [¢]
tp-p 25 ps Typ.(40 ps Max.) Peak to Peak
tace 4 ps Typ.(5 ps Max.) Accumulated Jitter(o) n=2 to 50000 cycles

=1 Include initial fraquency tolerance, reflow shift, temperature variation, supply voltage variation and aging ( As per below table ).

Frequency range(MHz) 100 MHz to 700 MHz 100 MHz to 350 MHz
Output mode P:PECL Duty +5 % D:PECL Duty #2 %
Details of frequency stability A N A N
HP : 100 x 10 (0 °C to +70 °C) PHPA PHPN DHPA DHPN
Frequency | HR : +100 x 10 (-5 °C to +85 °C) PHRA PHRN DHRA DHRN
stability GP : +50 x 10 (0 °C to +70 °C) PGPA PGPN DGPA DGPN
GR : #50 x 10 (-5 °C to +85 °C) PGRN DGRN

A: Inculde intial frequency torerance, reflow shift, temperature variation, supply voltage variation, load change and 10 years aging.
N: Inculde intial frequency torerance, reflow shift, temperature variation, supply voltage variation and load change.

B External dimensions

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

#6 #5 #4

— —

E EG-2102
250.000D
OGRA282A

5.0+0.2

#4

#5 }-i"

Pin terminal

=
o

OE

NC

GND

ouT

ouT

2
oOB_WIN|F

Vcc

‘ #1 #2

‘ ‘1.4 Max.
7.0£0.2 [

#3‘
|

TH ___®\_ =
5.08 ‘

5.08

Crystal oscillator

LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR
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Crystal oscillator

LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2101CA

Product number (please refer to page 2)
Q3803CA0XXXXX00 V ,
» Generates high frequency clock with fundamental mode v v
* Very low jitter and low phase noise.

e Ceramic package with 1.4 mm Max. thickness.

» Excellent shock resistance and environmental capability.
« Differential LV-PECL output. e
« Provided with output enable function (OE). ORI BED

B Specifications (characteristics)

Item Symbol Specifications Remarks
Please contact us for inquiries about the
Output frequency range fo 62.5000 MHz to 400.000 MHz ) q
available frequency
Power source  Max. supply voltage | Vec-GND -05Vto+7.0V
voltage Operating voltage Vee 3.3V£0.15V
Temperature Storage temperature Tsta -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature | Topr 0°Cto +70 °C
Frequency stability Afffo +50x 10, +100 x 10 =1 0°Cto+70°C
Current consumption lop 60 mA Max. OE=Vce
Output disable current loE 25 mA Max. O0E=GND
Dut tw/t 45 %10 95 % PCH.PCY.PCZ at outputs crossing point
/ 47.5% 0 52.5 % fo <160 Mz DCHOCY.DCZ P 9P
Vo 2.35 V Typ. Vee-1.025 to Vec-0.88 DC characteristics
Output voltage —
Vor 1.60 V Typ. Vce-1.81 to Vee-1.62 DC characteristics
Output load condition (fan out) Rt 50 Q Terminated to Vec-2.0 V
Output enable Vi 0.7 Ve Min. OE
disable input voltage Vie 0.3 Ve Max. OE
Output rise time trLH 600 ps Max. 20 %—80 % of (Vo - VoL)
Output fall time tTHL 600 ps Max. 80 %—20 % of (VoH - Vou)
Oscillation start up time tosc 10 ms Max. Timeat3.15VtobeOs
toy 5 ps Typ.(10 ps Max.) Deterministic Jitter
1Ry 3 ps Typ.(4 ps Max.) Random Jitter
Jitter tRMS 3 ps Typ.(4 ps Max.) o
tp-p 25 ps Typ.(40 ps Max.) Peak to Peak
tace 4 ps Typ.(5 ps Max.) Accumulated Jitter(c) n=2 to 50000 cycles
=1 Include initial fraquency tolerance, reflow shift, temperature variation, supply voltage variation and aging ( As per below table ).
Operating voltage C:33V
Output mode P : Duty = 5% D : Duty + 2.5%
Frequency range(MHz) 125t0 318.75 318.751 to 400 62.5 to 160
H : +100 x 10 (0 °C to +70 °C) PCH — DCH
Frequency | Y : +100 x 10 (0 °C to +70 °C) except Aging PCY PCY DCY
stability Z : 450 x 10°° (0 °C to +70 °C) PC7 o bCz
except Reflow soldering drift, Operating voltage range and Aging
B External dimensions (unit: mm) M Recommended soldering pattern (Unit: mm)
#6 #5 #_ #4 #5 }‘&" b
S — f |NO.|Pin terminal }‘i.
1] oE
E 125.000H B 2] ne m[
s ° 3| GND 3
S w 4| our
OAPC924A #3 #2 #1 | |5 | out 2
6 Vce
‘ # # #3 ‘ ‘ [1.4 Max. 254 1
‘ 7.0+0.2 | | | 508
I 1 254
LM [ Ol
L s ] !
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Crystal oscillator

LOW JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2002CA

Product number (please refer to page 2) v )
Q3802CAO0xxxxx00 Y ,

e Generates high frequency clock with fundamental mode. v‘ v
* Very low jitter and low phase noise.

e Ceramic package with 1.4 mm Max. thickness.
Excellent shock resistance and environmental capability. }
LV TTL output ]
Provided with output enable function (OE). Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Please contact us for inquiries about the
Output frequency range fo 62.5000 MHz to 170.0000 MHz )
available frequency
Power source  |Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage | vy, 3.3V£0.3V
Temperature Storage temperature Tst6 -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Torr 0°C to +70 °C
Frequency stability Afffo +50 x 10, #100 x 10° =1 0°C~+70°C
Current consumption lop 60 mA Max. OE=Vbp
Output disable current loE 25 mA Max. OE=GND
Duty C-MOS level twit 45 % to 55 % 1.4V Level, CL < Max.
TTL level
VoH Vob -0.4 V Min. low= -8 mA
Output voltage
VoL 0.4 V Max. lo.=8 mA
Output load condition (fan out) Cu 25 pF Max. f0=62.5 MHz
15 pF Max. fo>62.5 MHz
Output enable ViH 0.7 Voo Min. OE
disable input voltage Vie 0.3 Voo Max. OE
Output rise time trLH 1.5 ns Max. 0.8Vt020V,CL=< Max.
Output fall time trHL 1.5 ns Max. 2.0Vto 0.8V, CL = Max.
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
toJ 5 ps Typ.(10 ps Max.) Deterministic Jitter
Ry 3 ps Typ.( 4 ps Max.) Random Jitter
Jitter trMs 3 ps Typ.( 4 ps Max.) o
tp-p 25 ps Typ.(40 ps Max.) Peak to Peak
tacc 4 ps Typ.( 5 ps Max.) Accumulated Jitter(c) n=2 to 50000cycles
+1.Frequency stability is including variation in reflow soldering drift, operating temperature range, operating voltage range, load change and Aging (As per below table).
Operating voltage C:33V
Output mode P : Fundamental frequency D : Divided frequency
Frequency range(MHz) 12510 170 62.5 to 124.9999
H : +100 x 10 (0 °C to +70 °C) PCH DCH
Frequency | Y : +100 x 10 (0 °C to +70 °C) except Aging PCY DCY
stability Z:+50 x 10 (0 °C to +70 °C) PCZ DCZ
except Reflow soldering drift, Load change, Operating voltage range and Aging

B External dimensions (unit: mm) M Recommended soldering pattern (Unit: mm)

1.8

E 125.000H | o
O 2PC924A — 3

NO. | Pin terminal

1 OE

2 | GND

B ouT

4 Vob 5.08
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Crystal oscillator

LOW-JITTER HIGH FREQUENCY CRYSTAL OSCILLATOR

EG-2001CA _

Product number (please refer to page 2)

Q3801CAO0XXXXX00 w v
¢ Generates high frequency clock with fundamental mode. w

» Very low jitter and low phase noise.

¢ Ceramic package with 1.4 mm Max. thickness.

» Excellent environmental capability.

¢ Low current consumption due to use of CMOS technology.

Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Please contact us for inquiries about the

Output frequency range fo 106.2500 MHz to 170.0000 MHz .
available frequency
Power source | Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Vop 3.3V+0.3V
Temperature Storage temperature Tste -40 °C to +100 °C Stored as bare product after unpacking
range QOperating temperature Torr 0°Cto+70 °C
Frequency stability Afffo +50 x 10, £100 x 10 =1 0°Cto+70°C
Current consumption lop 50 mA Max. OE=Vop
Output disable current loe 10 YA Max. OE=GND
Duty CMOS level Wit 45 % to 55 % 50 % Vop, CL < Max.
TTL level 40 % to 60 % 1.4V Level, CL = Max.
Ot vl VoH Vop-0.4 V Min. low= -8 mA
VoL 0.4 V Max. lo.=8 mA
Output load condition - 25 pF Max. fo < 135.0000 MHz
(fan out) 15 pF Max. fo > 135.0000 MHz
Output enable Vin 0.7 Voo Min. OE
disable input voltage Vio 0.3 Voo Max. OE
Output CMOS level trun 2 ns Max. CMOS load: 20 %—80 % Vopb, CL < Max. pF
rise time TTL level 1.5 ns Max. TTL load: 0.8 V—2.0V, CL = Max. pF
Output CMOS level o 2 ns Max. CMOS load: 80 %—20 % Vop, CL < Max. pF
fall time TTL level 1.5 ns Max. TTL load: 2.0 V—0.8 V, CL = Max. pF
Oscillation start up time tosc 10 ms Max. Timeat3.0VtobeOs
tos 5 ps Typ.(10 ps Max.) Deterministic Jitter
try 3 ps Typ.(4 ps Max.) Random Jitter
Jitter trRms 3 ps Typ.(4 ps Max.) o
te-p 25 ps Typ.(40 ps Max.) Peak to Peak
tacc 4 ps Typ.(5 ps Max.) Accumulated Jitter (o) n = 2 to 50000 cycles
+1 Frequency stability is including variation in reflow soldering drift, operating temperature range, operating voltage range, load change and Aging.(As per below table)
Operating voltage C:33V
Output mode P : Fundamental frequency
H : £100 x 10 (0 °C to +70 °C) PCH
Frequency |Y 100 X 10 (0 °C to +70 °C) except Aging PCY
stability Z : +50 x 10°® (0 °C to +70 °C)
except Reflow soldering drift, Load change, Operating voltage range and Aging PCZ
B External dimensions (unit: mm) B Recommended soldering pattern (Unit: mm)
#4 #3 ‘ 1.8 ‘
E125.000H | :
|
© o
O 1 P0924A NO. | Pin terminal N
1| OEY
2| GND
[ m 7.0:02 w2 | 3| our
f 1 1 4 Voo

LLI:I_D_D_D_D_D_I:”_' [1] Standby function built-in 5.08
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Products number (please refer to page 2)
Q3514CAO0xxxxx00

» Reflowable and high density mounting type SMD.
 Using the heat-resisting AT cut crystal
allows almost the same heat resisting performance general purpose

SMD IC.

» Using C-MOS IC allows low current consumption.

=

e Operating supply voltage:5.0 V(SVH/BXH),3.3 V(SVC/BXC) feeee
 Provided with output enable function (OE).
B Specifications (characteristics)
- Symbol Specifications Remarks
SVH / BXH ‘ SVC / BXC

Output frequency range fo 1.0000 MHz to 60.0000 MHz 60 MHz < fo < 80 MHz : Please contact us for inquiries
Power source  |Max. supply voltage | Voo-GND -05Vto+7.0V

voltage Operating voltage Voo H:50V+0.5V ‘ C:3.3V#0.3V

Temperature Storage temperature Tste -40 °C to +125 °C Stored as bare product after unpacking
range Operable temperature Torr V:-20 °C to +70 °C, X : -40 °C to +85 °C

Frequency stability Afffo S:+15x 10° B: +25x 10° = S:-20°Cto+70°C,B:-40 °Cto +85°C
Current consumption lop 30 mA Max. 25 mA Max. No load condition, OE = Voo
Output disable current loe 25 mA Max. 20 mA Max. OE=GND

Duty tw/t 45 % to 55 % 1/2 Voo level

High output voltage VoH Vop-0.4 V Min. low= -4 mA

Low output voltage Vou 0.4 V Max. lo.= 4 mA

Output load condition Cu 15 pF Max. CMOS load

Output enable/ ViH 0.7 Voo Min.

disable input voltage Vie 0.3 Voo Max. OF terminal

Output rise time trLm 4 ns Max. 20 %—80 % Voo level

Output fall time trHL 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° Max. Ta=+25 °C, 10 year

*

B Stability / Temperature range

Stability Temperature range
SVH /SVC +15 x 10° -20°Cto +70 °C
BXH / BXC +25 x 10° -40°Cto +85 °C

B External dimensions

(Unit: mm)

B Recommended soldering pattern

Frequency stability is including variation in reflow soldering drift, operating temperature range, operating voltage range and load change.

(Unit: mm)

7.0£0.2
#4 #3

E 35.3280
OPHO0073A

#1 #2

1.5 Max

NO. |Pin terminal
1 OE
2 GND
] ouT
4 Vop

3.9

18

1.5

Crystal oscillator

HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-2150CA
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Crystal oscillator

HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-1012JA/2012JA

Product number (please refer to page 2)
Q3511JA0xxxxx00
Q3512JA0xxxxx00
¢ Cylindrical AT crystal unit built-in, thus assuring high reliability.

« Excellent heat resistance.
¢ Low current consumption.

Actual size
B Specifications (characteristics)
Specifications
Item Symbol HG-1012JA HG-2012JA Remarks
Output frequency range fo 1.5000 MHz to 28.63636 MHz Voo =4.75 V t0 5.25 V
Power source | Max. supply voltage | Voo-GND 05V+7.0V
voltage Operating voltage | Voo 5.0V +0.25 V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operable temperature ToPr -40 °C to +85 °C
» AV: £20 x 10°, BV: +25 x 10° SV: +15x10% AV: +20 x 10° Ta=-20 °C to +70 °C
FrEgIET Ay SR Afffo ™78 25 x 107, CX: £30 x 10° BX: £25x 10° Ta= -40 °C to +85 °C
Current consumption lop 10 mA Max. No load condition
Duty tw/t 40 % to 60 % 1/2 Voo level
High output voltage Von Vop-0.4 V Min. lon=-0.8 mA
Low output voltage Vou 0.4 V Max. lo.=3.2 mA
Output load condition CL 15 pF Max.
Output rise time trim 8 ns Max. 20 %—80 % Voo level
Output fall time trHL 8 ns Max. 80 %—>20 % Voo level
Oscillation start up time tosc 4 ms Max. Time at 4.75V tobe 0's
Aging fa +5 x 10-%/year Max. +2 x 10°/year Max. Ta=+25 °C, first year
Three drops on a hard wooden board from
Shock resistance S.R. +10 x 10° Max. +2 x 10° Max. 750 mm or excitation test with 29400 m/s?
x 0.3 ms x 1/2sine wave in 3 directions
B External dimensions (unit mm) Il Recommended soldering pattern (Unit: mm)
#a #3 Nf. Pin t?lfrsninal
= = 2| GND 13
HG2012 AV % 3| our
1.5000M || 8| = al voo T
E 9357A o . e
)
14.0 Max.

8.8

L \

Ts terminal should be kept open.

a0
4.7 Max|
—
(|
0.25

7.62

o
o
=3
0.25 Min,

5.08




stal oscillator

PROGRAMMABLE HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG-8002JA/DC series

Product number (please refer to page 2)
Q3502JAxxxxxx00
Q3402DCxxxxxx00

» Wide frequency output by PLL technology.
 Low current consumption by output enable function (OE) or standby function (ST)

» Pin compatible with half-size oscillator SG-531. HG-8002JA HG-8002DC
» Package and pin compatible with SG-615.
e Low current consumption due to CMOS technology. )
. L Actual size v -
» Excellent environmental capability.
B Specifications (characteristics)
Specifications *2
R k
Item Symbol PT/ST PH/SH [ PC/SC emarks
Output frequency range fo 1.0000 MHz to 125.0000 MHz Refer to page 33. "Frequency range"
Power source | Max. supply voltage | Voo-GND -05Vto+7.0V
voltage Operating voltage Voo 5.0V +0.25V | 3.3V +0.165V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -20 °C to +70 °C (-40 °C to +85 °C) Refer to page 33."Frequency range"
Frequency stability Afffo AV: £20 x 10° BV: £25 x 10 CX: +30 x 10° AV,BV: -20 °C to +70 °C, CX: -40 °C to +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 uA Max. ST=GND(ST, SH, SC)
ol t — 40 % to 60 % CMOS load: 1/2Voo level, Max. load condition
w
Duty *1 40 % to 60 % — TTL load: 1.4 V level, Max. load condition
High output voltage Vor Voo -0.4 V Min. lov=-16 MA(PT /ST, PH/SH),-8 mA(PC/SC)
Low output voltage Vou 0.4 V Max. lo.= 16 mA(PT /ST, PH/SH), 8 mA(PC/SC)
Outputload 1 TTL N 2 TTL Max. | = .
condition (fan out) P o 15 pF Max. Max. frequency and Max. operating voltage range
. . ViH 2.0V Min. 0.7 x Voo Min. — .
Output enable/disable input voltage i 08Y Max. 0.2 X Voo Max. ST, OE terminal
S — CMOS level trim — 3 ns Max. CMOS load: 20 %—>80 % Voo level
UIpULTiSe fime TTL level 4 ns Max. — TTL load: 0.4 V—>2.4 V level
Outout fall ime 1 CMOS level L — 3 ns Max. CMOS load: 80 %—>20 % Voo level
utput falf time TTL level 4 ns Max. — TTL load: 2.4 V—0.4V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +2 x 10°%/year Max. Ta= +25 °C, Voo = 5.0 /3.3 V(PC/SC)
Three drops on a hard board from 750 mm or
Shock resistance S.R. +2 X 10° Max. excitation test 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 33.
%2 PLL - PLL connection & Jitter specification, please refer to page 53, 54.
Checking possible by the Frequency Checking Program.

B External dimensions unit mm) @ Recommended soldering pattern (Unit: mm)
® HG-8002JA series ® HG-8002DC series @ HG-8002JA series .13
13.7 Max. - - R
. s ’——-‘ No. |Pin nin o
e — No. |Pin terminal £ £ ; OEG(IJ\erST I ™
EPSON AV " 1| OEorST EPSON AV a1 our
D 100.0000 |2 2 |29 2 100.0000 v
HPH9357B || *|°| v HPH 9357B
= = ) ) ©
#1 #4 762 poc
14.0 Max. -
i E -
£ P Y i TR - B | | = o
(o VP I I e | ./ .
= 90° to 0.25
_Uﬁl £ ‘ 762 3 105° U
508 g ~ 031762 }
N ° 5.08 ‘
ote.
O 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": Outputis low level (weak pull - down), oscillation stops.
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Crystal oscillator

600 MHz band Voltage Controlled SAW Oscillator

EV-3101TA series

Product number (please refer to page 2)
Q3821TAOXxxxxx00

« Differential LV-PECL output.
* Very low jitter / low phase noise.
» 10 G or 2.5 G SONET / SDH clock smoothing and Frequency Translation.

Actual size
B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 600 MHz to 700 MHz Please contact us for inquiries about the available frequency.

Max.Supply Voltage | Vcc - GND 0Vto8V
\F/’(())I\:;(geSource Operating voltage Vee 3.3V 0.165

Control voltage Ve 0.15Vt03.15V VC pin,0.15Vt0 3.15V
Temperature | Storage Temperrature Tste -40 °Cto +85 °C
range Operating Temperrature Torr 0°Cto+85°C
Current consumption lop 60 mA Typ. 50 Qto Vec -2V
Absolute pull range APR G : +50 x 10° Min. H : 100 x 10° Min. [1J
Modulation Characteristics BW 40 kHz Typ. Flat to + 2dB typical
Input resistance 10 kQ Typ. Ve pin
Duty twit 45 % to 55 % At outputs crossing point
Output Voltage Vo 2.28 V Typ. 0°Cto+85°C

Vou 1.60 V Typ. 0°Cto+85°C
Output load RL 50 Q
Output rise time trLH 80 ps Min. 20 % — 80% (Von - Vor)
Output fall time tTHL 350 ps Max. 80 % — 20% (VoH - Vor)
. 0.112 x 10 Ul Typ. offset from carrier = 12 kHz to 20 MHz

Phase Jitter tPJ 0.218 x 10°% Ul Typ. offset from carrier = 50 kHz to 80 MHz

[ITThis includes initial frequency tolerance, temperature, supply voltage variation, loading variation and Aging (10 years).

H Typical Single Side-Band Phase Noise

Offset from Carrier 100 Hz 1kHz 10 kHz 100 kHz Unit
622.08 MHz -70 -94 -117 -139 dBc/Hz Ve=165V
B External dimensions (Unit: mm) B Recommended soldering pattern (unit: mm)
| 143 |

7.95

e 1T

Connection
VvC
GND 5.08
GND
ouT
OUTN
Vce

2.6
=
o

(o RESREN VRN
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VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-2820CB

Product number (please refer to page 2)

Q3621CBO0O xxxxx00

* Developed for GSM.

» Reflowable and high density mounting type ultra small size
SMD(5.0x3.2x1.5 mm).

e Using the heat-resisting type AT cut quartz crystal allows
almost the same temperature soldering as universal SMD IC.

Crystal oscillator

e Using Bi-CMOS IC allows low current consumption and low Actual size
noise(-128 dBc/Hz Typ.at 100 Hz offset).

e Operating supply voltage : 2.8 V.

B Specifications (characteristics)
Item Symbol Specifications Remarks

Output frequency fo 13.0000 MHz
Power source | Max. supply voltage | Vec-GND -0.3Vto+7.0V
voltage Operating voltage | Vec 2.8V 0.1V
Temperature Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature] ~ Torr -20°Cto +75°C
Frequency stability Af/fo +12 x 10° Max. *
Frequency control range Afc +12 x 10° Min. Ve=1.0 V (center), 0.06 V, 2.0 V
Frequency change polarity Positive polarity
Input resistance Zn 10 MQ Min. Vc-GND (DC)
Current consumption lec 1.0 mA Max. 10 kQ // 10 pF Vce=2.8 V
Duty Duty 30 % to 70 % GND Level (DC cut)
Output level Vout 0.8 V Min. Peak to Peak
Output load Et 99kp§; :Z ﬁ l;? Dc cut Capacitor=0.01 pF

«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) M Recommended soldering pattern (Unit: mm)
13
s =P

3.2:0.2
1.4

H*
N}

‘ 5.0:0.2 ‘

[0 A191A | s %//

1.5 Max.

37 ‘

u B !
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| Ve please contact us for inquiries.
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Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1201CA _

Products number (please refer to page 2) .

Q3603CA0XXXXX00 v ._ :
» Reflowable and high density mounting type SMD. v v

65

» Well designed internal construction realizes as good as general

- purpose ICs heat resistance performance.
Use of C-MOS IC assures low current consumption.
Excellent shock resistance and environmental capability.

« Supply voltage: 5.0 V(s::H),3.3 V(5= C) Actual size
 Output enable function(OE)can be used for low current
consumption applications.
B Specifications (characteristics)
Specifications

lism Symbol ™= NH 7 AKH / BNH / BKH [ ANC/AKC/BNC/BKC Remarks
Output frequency range fo 1.0000 MHz to 60.0000 MHz
Power source Max. supply voltage | Vor-GND -0.5Vto+7.0V
voltage Operating voltage Voo H:5.0V+0.5V | C:3.3V+0.3V
Temperature Storage temperature | TST® -40 °C to +125 °C Stored as bare product after unpacking
range Operating temperature |~ ToPr As per below table
Frequency stability Afffo 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 Afe As per below table V=25V £2.0 V (:H),1.65+1.50 V(*:C)
Modulation Characteristics BW +20 kHz Min. + 3 dB at 1kHz
Input resistance Zn 5 MQ Min. DC Level
Frequency change polarity Positive polarity Ve=0.5V to 4.5V (*%H),0.15 V to 3.15 V(x*C)
Duty tw/t 40 % to 60 % 1/2Vop level

VoH Vop-0.4 V Min. lon= -4 mA
Output voltage Vou 0.4 V Max. lo.=4 mA
Output load condition (fan out) N/CL 15 pF Max. CMOS load
v -

O.utput gnable / H 0.7 Voo Min. OE terminal
disable input voltage Vie 0.3 Voo Max.
Output rise time trim 4 ns Max. CMOS load: 20 %—80 % Voo
Output fall time tTHL 4 ns Max. CMOS load: 80 %—20 % Voo
Oscillation start up time tosc 10 ms Max. Time at 0.9 Voo to be 0s
Aging fa +10 x 10° Max. Ta=+25 °C,10 year

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

B External dimensions nit mmy I Stability / Temperature range
Stability Temperature range
A +20x 10° -20 °C to +70 °C
B +25x10° -40 °C to +85 °C
| 7.00.2 | |__|15Max.
_ | B Pull range
E 35.328E Pull range Output frequency range
g K | *75x10° Min. 41 MHz < fo < 60 MHz
2 il © 110073A N | $+100x10°Min. | 1 MHz < fo< 41 MHz

woow i B Recommended soldering pattern  (Unit: mm)

(R AR

1.6

“[F Type[T Type

Pin terminal ‘

NN

Vc
NC [OE
GND

3.9

out ‘
OE [NC

AW |N|F

Vob




Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1011JA

Product number (please refer to page 2)
Q3602JA0xxxxx00

 High accuracy and high reliability due to trimmerless design.

¢ Built-in heat resistive AT-cut crystal provides heat resistance equivalent to
that of general-purpose ICs.

» Use of CMOS IC assures low current consumption.

« Excellent environmental capability.

e Supply voltage: 5 V Actual size

B Specifications (characteristics)

ltem 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+0.5V
Temperature Storage temperature Tsto -55 °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 10 mA Max. No load condition
Pull range Afc As per below table = Ve=2.5+2.0 V
Input resistance Zn 10 MQ Min. DC Level
Frequency change polarity Positive polarity Ve=0.51t04.5V
Duty tw/t 40 % to 60 % 1.4V or 1/2VDD level
Vo Voo -0.4 V Min. lon=-0.8 mA
Output voltage Vo 0.4V Max. lo=1.6 mA
Output load condition (fan out) N/Cu 2 TTL or 15 pF Max. TTL load/CMOS load
L 8 ns Max. CMOS load: 20 %—80 % Voo
Output rise time trin _
5 ns Max. TTL load: 0.4V—2.4V
; 8 ns Max. CMOS load: 80 %—20 % Voo
Output fall time tr 2 2
5 ns Max. TTL load: 2.4V—0.4V
Oscillation start up time tosc 4 ms Max. Time at4.5Vtobe0s
Aging fa +5 x 10 Max. Ta=+25 °C, Voo =5V, first year
; Three drops on a hard board from 750 mm
Shock resistance SR. +5 x 10° Max. or excitation test with 29400 m/s? x 0.3 ms X
1/2sine wave in 3 directions

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

B External dimensions (uni: mm) I Stability / Temperature range I Pull range
» Temperature range Pull range
NO.|Pin terminal = -ZODC\;MDDC '30"\0/\7*75“5 40°C‘;*35°C B £20X10"Min.
i 1] ve TEx0] S | - B - ¢ 50 x 10" Min
2 GND 0% 10| A G.KN = - K +75x 10" Min.
VG1011 BXK _ 3 ouT +25010°| B Z Z G.KN N 100 x 10° Min.
) 27.0000M || 8 é 4] Ve [Please contact us for inquiries about the available frequency.
E 9357A|| " 3 . .
— _° B Recommended soldering pattern (Unit: mm)
#1 #2 1.3
14.0 Max.

3.0

051

,\
A
™
il —
4.06
4.7 Max
Ji
@
N
(g_.
0.25
8.8

i+ 1

5.08

0.25 Min.

5.08
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Crystal oscillator

67

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-4231CA

Product number (please refer to page 2)
Q3614CAO0xxxxx00

e High accuracy and high reliability due to trimmerless design.

Well designed internal construction realizes as good as general

- purpose ICs heat resistance performance.
Use of CMOS IC assures low current consumption.
Excellent shock resistance and environmental capability.

Supply voltage: 5.0 V(DRH / GRH),3.3 V(DRC / GRC) Actual size
Output enable function(OE) can be used for low current
consumption applications.
B Specifications (characteristics)
Specifications
Iltem Symbol R k

Y DRH / GRH [ DRC/GRC emares
Output frequency range fo 16.0000 MHz to 41.0000 MHz Please contact us for inquiries about the available frequency.
Power source | Max. supply voltage | Voo-GND -0.3Vto+7.0V
voltage Operating voltage Voo H:50Vx05V | C:33V#03V
Temperature Storage temperature Tsto -40 °C to +125 °C Stored as bare product after unpacking
range Operating temperature | Topr As per below table
Frequency stability Af/fo As per below table VC=2.5 V(DRH / GRH) / VC=1.65 V(DRC / GRC)
Current consumption lop 20 mA Max. 10 mA Max. No load condition
Output disable current loe 15 mA Max. 7 mA Max. OE=GND
Pull range Afc R:+130 x 10° V/C=2.5+2.0 V(DRH / GRH) / VC=1.65+1.50 V(DRC / GRC)
Modulation Characteristics BW + 15 kHz Min. +3dB at 1kHz

APR D : 80 x 10° Min
Absolute pull range G265 x 10° Min
Input resistance Zn 50 kQ Min. DC Level
Frequency change polarity Positive polarity
Duty tw/t 40 % to 60 % 1/2Vop level

Von Voo -0.4 V Min. low= -0.8 MA(DRC / GRC)/lov= -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) N/Cu 15 pF Max. CMOS load
Output enable/ Vin 0.7 Voo Min. OE terminal
disable input voltage Vie 0.3 Voo Max.
Output rise time tTLH 4 ns Max. CMOS load: 20 %—80 % Voo level
Output fall time tTHL 4 ns Max. CMOS load: 80 %—20 % Voo level
Oscillation start up time tosc 10 ms Max. Time at 0.9 Voto be 0's
Aging fa +10 x 10° Max. Ta=+25 °C, 10 year

B External dimensions nit: mmy M Stability / Temperature range

1T )|

E 35.328F

5.0£0.2

OGRC181A

J

1.5 Max.

@

N Pin terminal
| Frvee [T TvPE

1 Ve

2| NCc | OE

3 GND

4 ouT

5| OE [ NC

6 Vop

Stability Temperature range
DRC / DRH +35 x 10¢ -20°Cto +70°C
GRC / GRH +50 x 10¢ -40 °C to +85 °C

B Recommended soldering pattern

(Unit: mm)

1.6

5.08




ystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-4010JA /4030JA

Product number (please refer to page 2)
Q3611JA0xxxxx00
Q3612JA0xxxxx00

» High accuracy and high reliability due to trimmerless design.

¢ Built-in heat resistive AT-cut crystal provides heat resistance equivalent to
that of general-purpose ICs.

Use of CMOS IC assures low current consumption.

Excellent environmental capability.

« Supply voltage: 5 V(VG-4010JA) Actual size
* Supply voltage: 3.3 V(VG-4030JA)
B Specifications (characteristics)
Specifications
i Sl VG-4010JA DVK [ VG-4030JA DVK Remarks
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 | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 5.0V +0.25V | 3.3V 017V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature |~ Toer -20 °Cto + 70 °C
Frequency stability Afffo +35 x 10° Max. +37 x 10° Max. VC=2.5 V(VG-4010JA) / VC=1.8 V(VG-4030JA)
Current consumption lop 35 mA Max. 18 mA Max. No load condition
Pull range Afe +75 x 10° As per below table VC=0.5 to 4.5 V(VG-4010JA) /VC=0.0 to 3.0 V(VG-4030JA)
Input resistance Zn 10 MQ Min. DC Level
Frequency change polarity Positive polarity VC=0.5 to 4.5 V(VG-4010JA) /VC=0.0 to 3.0 V(VG-4030JA)
Duty tw/t | 45 % to 55 %(40 % to 60 %)| 40 % to 60 % 1/2VDD level(1.4 V level)
Output voltage Vor Voo -0.4 V Min. low= -0.8 MA
Vor 0.4 V Max. lor=3.2 mA
Output load condition (fan out) N/Cu 2 TTL or 30 pF Max. 30 pF Max. TTL load/CMOS load
L trum 5 ns Max. 6 ns Max. CMOS load: 20 %—80 % Voo level
OriputTise fime 8 ns Max. — TTL load: 0.4 V—>2.4 V level
: L S ns Max. 6 ns Max. CMOS load: 80 %—>20 % Voo level
Output fall time 8 ns Max. — TTL load: 2.4 V—0.4 V 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
Shock resistance SR +10 x 10° Max. excitation test with 29400 m/s? x 0.3 ms x 1/2sine
wave in 3 directions
Vc should be "GND" or "OPEN" when power is on.
B External dimensions wuni: mmy I Pull range
Pull range Remarks
NO.Pin terminal 180 x 10° Crystal unit's frequency < 20 MHz, Vc=0.0t0 3.0 V
,#_‘;' ,#_? _ 1 Ve 150 x 10° Crystal unit's frequency = 20 MHz, Vc=0.0 to 3.0 V
VG4010 DVK § gﬂ? Please contact us for pull range. ) ‘
) 27.0000M || | & 2| Ve, B Recommended soldering pattern (Unit: mm)
E 9357A|°| 2 13
 — T — "—‘
#1 #2
14.0 Max. —_ S
Yol
E==1 = z
(NN NP e E—J
Jos £ 762 |
5.08 &
o
‘ 5.08
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Crystal oscillator

TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR

G-2832CB /2833CB |

Products number (please refer to page 2)

Q3705CBOXXxxxx00 3 <
Q3706CBOXXxXXxX00 : V <
e Developed for Suited for wireless communication equipment (Low V

noise level: -120 dBc/Hz Typ. at 100 Hz offset, fo = 19.68 MHZz)
e Power saving function (standby function)built-in. (TG-2832CB)
* Reflowable and high density mounting type ultra small size SMD. (5.0x3.2x1.5 mm)

—
* Using the heat-resisting type AT cut quartz crystal Actual size S
allows almost the same temprature soldering as universal SMD IC.
e Operating supply voltage : 2.8 V.
B Specifications
Specifications
| R k¢
Item Symbol TG-2832CB | TG-2833CB emarks
Gr ; 16.0000 MHz to 26.0000 MHz 16 MHz < fo < 19 MHz :
UL RS g2 0 Standard : 16.3670, 19.2000, 19.4400, 19.6800, 19.8000, 26.000 MHz No frequency control function
Power source | Max. supply voltage | Vec-GND -0.3V10+6.0V
voltage Operating voltage Vee 2.8V +0.14V
Temperature | Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature| ~ Torr -30 °C to +80 °C
Frequency tolelance Afo +1.5 x 10 Max. Ve=1.4V, +25 °C +2 °C
Frequency stability -30 °C to +80 °C
Af 5 Max.
vs.temperature ! R Max (reference at +25 °C)
Frequency stability Af +0.2 X 10° Max. 10 kQ//10 pF + 10%
vs.load
Sy sl At +0.3 x 10° Max. 2.8V15%
vs. supply voltage
Aging fa +1 x 10° Max. Ta=+25 °Cfirst year
Vee=2.8 V, 10 kQ//10 pF
. M 19.68 MHz,STBY=Vec
Supply current lec Vee=2.8 V, 10 kQ/10 pF
S0 pA Max. B 19.68 MHz,STBY=GND (DC cut)
Input resistance Zin 800 kQ Min. Vc-GND(DC), Ve=1.4 V
- Ve=1.4V £1.0V, 19 MHz < fo < 26 MHz
hequencyiconttolrangs afe R Min- 16 MHz < fo < 19 MHz : No frequency control function
Frequency change polarity Positive polarity
Duty Duty 40 % to 60 % GND level (DC cut)
Qutput level Vout 0.8 V Min. Peak to peak
Ru 9kQ to 11 kQ N
Output load L 9 pF o 11 pF DC cut capacitor = 0.01 uF

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

B External dimensions

(Unit: mm)

e TG-2832CB e TG-2833CB

E 19.680

.| Pin terminal

.| Pin terminal
Ve
GND
ouT
Ve

B Recommended soldering pattern

(Unit: mm)

e TG-2832CB |_L| |L| e TG-2833CB

S

;\\\\\\\\§\\\\m

[SSSSSSSS

=
©
&

3.9

Do not design any patterns except GND on the shaded area. Except for this recommended soldering pattern, please contact us for inquiries.

,i.|




Crystal oscillator

TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR

G-2824CB /2825CB |

Products number (please refer to page 2) _ .
Q3703CBOxxxxx00 e
Q3704CBOxxxxx00

» Developed for CDMA cellular phone (Low noise level: -120
dBc/Hz Typ. at 100 Hz offset, fo = 19.68 MHz

e Power saving function (standby function)built-in. (TG-2824CB)

* Reflowable and high density mounting type ultra small size SMD. (5.0x3.2x1.5 mm)

——
* Using the heat-resisting type AT cut quartz crystal Actual size S
allows almost the same temprature soldering as universal SMD IC.
e Operating supply voltage : 2.8 V.
B Specifications
Specifications
bol R k
i) Symbol TG-2824CB TG-2825CB emarks
12.5000 MHz to 19.8000 MHz 12.5 MHz < fo < 19 MHz :
Output frequency range fo Standard : 19.2000, 19.6800, 19.8000 MHz Please contact us for inguiries about frequency control range
Power source | Max. supply voltage | Vee-GND -0.3Vto +6.0 V
voltage Operating voltage Vee 2.8V +0.14V
Temperature | Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature| ~ Toer -30 °C to +80 °C
Frequency tolelance Afo +1.5 x 10 Max. Ve=1.4V, +25 °C +2 °C
Frequency stability -30 °C to +80 °C
Afr -6
vs.temperature R M (reference at +25 °C)
Frequency stability Afu +0.2x10°M 10 kQ//10 pF + 10%
vs.load Hex ax. pra LU
Frequency stability
Af -6
vs. supply voltage v +0.3 x 10° Max. 28V5%
Aging fa +1 x 10° Max. Ta=+25 °Cfirst year
Vee=2.8 V, 10 kQ//10 pF
1.8 mA Max. -
Sy G lec 19.68 MHz,STBY=Vcc
0/ 1A Max 3 Vee=2.8 V, 10 kQ//10 pF
- ) 19.68 MHz,STBY=GND (DC cut)
Input resistance Zn 800 kQ Min. Ve-GND(DC), Ve=1.4 V
’ ; Ve=14V 1.0V, 19 MHz < fo < 19.8 MHz
A CoE (ETE Afe i 11} 10° 125 MHz < o < 19 MHz : No voltage control function
Frequency change polarity Positive polarity
Duty Duty 30%to 70 % GND level (DC cut)
Output level Vour 0.8 V Min. Peak to peak
R .
Output load - QKL 10 11 kS2 DC cut capacitor = 0.01 uF
CL 9pFto 1l pF
Note:Please contact us for inquiries about specifications other than the above.
Bl External dimensions (Unit: mm)
e TG-2824CB e TG-2825CB
E 19.680 |f .
O U9A1D |~
I I .| Pin terminal
= Ve
5.0:0.2 E NC .| Pin terminal
il GND Ve
— STBY out
Vee Vce
B Recommended soldering pattern (Unit: mm)

e TG-2824CB e TG-2825CB

[ b2

|-

\\\\\\\\\

7, 7 +

< \\\“\\m

Do not design any patterns except GND on the shaded area. Except for this recommended soldering pattern, please contact us for inquiries.
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I
©
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Crystal oscillator

TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR

1G-2820CB

Product number (please refer to page 2) et e

Q3702CBOX xxxx00 V i <

» Developed for cellular phone. v

» Reflowable and high density mounting type ultra small size V
SMD. (5.0x3.2x1.5 mm)

» Using the heat-resisting type AT cut quartz crystal.
allows almost the same temprature soldering as universal T

SMD IC. Actual size
» Operating supply voltage : 2.8 V.

B Specifications

Item Symbol Specifications Remarks
Output frequency range f 12.5000 MHz to 19.8000 MHz
Standard : 12.8000, 13.0000, 16.8000, 19.2000, 19.6800, 19.8000MHz
Power source | Max. supply voltage | v,..GND -0.3V1t0+6.0V
voltage Operating voltage Vee 2.8V $0.14V
Temperature | Storage temperature Tste 40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature | 1opq -30 °C to +80 °C
Frequency tolerance Afo +1.5 x 10° Max. Ve=14V, +25°C£2 °C
Frequency stability -30 °Cto +80 °C
vs. temperature Afr +2.5x 10 Max. (reference at +25 °C)
Frequency stability AfL 10.2 x 10° Max 10 kQ//10 pF + 10%
vs.load T )
\F,;eclti:;jg V‘Ztﬁ:ggy Afv +0.3 X 10° Max. 28Vi5%
Aging fa +1 x 10 Max. Ta=+25 °Cfirst year
Current consumption lcc 1.5 mA Max. Vee=2.8 V, 10 kQ//10 pF
Input resistance Zin 800 kQ Min. Vc-GND(DC), Ve=1.4V
Frequency control range Afc +7 x 10° Min. Ve=1.4V 1.0V
Frequency change polarity Positive polarity
Duty Duty 30 % to 70 % GND level (DC cut)
Output level Vout 0.8V Min. Peak to peak
R 9 kQ to 11 kQ2

Output load DC cut capacitor = 0.01 uF

CL 9 pFto 11 pF
Note:Please contact us for inquiries about specifications other than the above.

Bl External dimensions wnit: mm) Il Recommended soldering pattern (Unit: mm)

R
Lo

—
S
0.8

E 13.000

SONNNNNN
NANNNNNNNN

2+0.2
1.4

Z

] Y /,
O T9A1D ma N
7z 7z
) a 2 11 |73 08 |#2 #1 Z %
1 2o ! E }’—>‘ NO.}’?nt;‘rminal ‘—é_;lg /
N i 0 e
i C(;D’\L‘l?' Do not design any patterns except GND on the shaded area.
5 NC Except for this recommended soldering pattern,
6 Vee please contact us for inquiries.




ystal oscillator

SELECTABLE-OUTPUT PLL OSCILLATOR

MG-7010SA

Product number (please refer to page 2)
Q33M1I1SAxxxxx00

e Can output one CPU frequency among 15 selections.
» Reflow able, high-density mounting-type SMD.
* Provided with output enable and stand-by function to allow

low current consumption.

» Using CMOS IC allows low current consumption and

assures high reliability. Actual size
B Specifications (characteristics)
Item Symbol Specifications Remark
Frequency change time tit 10 ms Max. S0, S1, S2, S3 changing
20.0000 MHz to 120.0000 MHz Voo=4.5V t0 5.5V
Output frequency range fo
20.0000 MHz to 80.0000 MHz Vop=2.7Vto 5.5V
Power source | Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 27Vto55V
Temperature | Storage temperature Tste -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Torr -20 °C to +70 °C
Frequency stability Af [ fo C: #100 x 10° -20 °C to +70 °C, Vop=2.7 V10 5.5V
Current consumption lop 45 mA Max. No load condition (fo=120 MHz)
Output disable current loe 25 mA Max. OE=GND, fo=120 MHz
Standby current Ist 10 YA Max. ST=GND
Duty tw/t 40 % to 60 % 1.4V level
High output voltage Vo Voo -0.5 V Min. lon=-16 mA (Voo=520.5 V)
Low output voltage VoL 0.4 V Max. lo. = 16 mA (Voo=5+0.5 V)
output load condition c 25 pF Max. Voo=4.5 V to 5.5 V( fo < 80 MHz)
15 pF Max. Vop=2.7 V t0 4.5 V or fo>80 MHz
High input voltage Vin 2.0 V Min. ST,0E terminal
Low input voltage Vie 0.8 V Max. ST,0E terminal
Output rise time trLH 4.0 ns Max. 20 %—80 %Voo level
Output fall time trHL 4.0 ns Max. 80 %—20 %Voo level
Oscillation start up time tosc 10 ms Max. Timeat4.5VtobeOs
Aging fa +5 x 10%/year Max. Ta=+25 °C, Voo =5.0 V / 3.0 V, First year
; Three drops on a hard board from 750 mm or excitation test with
Shock resistance S.R. +20 x 10° Max. . . A
29400 m/s? x 0.3 ms 1/2 sine wave in 3 directions
B Output frequency
Select bit Output frequency (MHz)
100.0 | 33.33 30.0 120.0 25.0 20.0 70.0 80.0 75.0 66.66 60.0 60.0 50.0 45.0 90.0 40.0
S8 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
S2 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
S1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
SO 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
B External dimensions (unit mm) M Terminal connection
14 13 1 11 10 8 Terminal Terminal )
H H H H H No. symbol Function
1 S3 Frequency select bit 3
D M7010 C ° % 2 GND Ground
E 9356A |[°|= 4 S0 Frequency select bit 0
5 S1 Frequency select bit 1
|:| |:| |:| |:| H H |:| Output Enable control
12 3 45 6 7 6 OE Clock out at “H”
10.120.2 high-impedance at “L "
— Stand by control
ST “H”— Clock out
/ g “L” —“Level”
Irl I_I I_I I_I I_I '71"’ ﬁ 8 Vobp Power supply
0.35 13 ouT Clock output
127
14 S2 Frequency select bit 2
p . - P . 3,9,10 N.C No connection
Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec. 11,12 :

72



73

Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-5100SA

Product number (please refer to page 2)
Q33M21SAxxxxx00

¢ High density mounting type SMD, SOP-14pin package.

» 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 frequencies by select pin for CPU CLK.

S

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 76.9 kHz to 100.0000 MHz. [11 Voo=5.0V 0.5V
76.9 kHz to 80.0000 MHz. [T1 Voo=3.3V 0.3V
Max. supply voltage - R
DET SIS pply voltag \bo-GND 0.3Vto+7.0V
voltage Operating voltage Voo 5.0£05V
3.3+0.3V
Temperature | Storage temperature Tste -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature Torr -20 °C to +70 °C
Frequency stability Af [ o +100 x 10°
. 100 mA Max. Vop=5.0 V +0.5 V No load condition
Current consumption lop
65 mA Max. Vop=3.3 V 0.3 V No load condition
Duty tw/t 40 % to 60 % 50 % Voo
“H” output voltage 1 Vor \bo-0.4 V. Min. low= -4.0 MA
“L” output voltage 1 VoL 0.4 V Max. lo.= 4.0 mA
condition (fan out) cL 25 pF Max. Vop=5.0V 0.5V
15 pF Max. Vop=3.3V 0.3V
“H” input voltage 1 ' 80 %Vop Min.
“L” input voltage 1 Vic 20 %VoD Max.
Output rise time trum 5.0 ns Max. 20%—>80% Voo
Output fall time trHL 4.0ns Max. 80%—>20% Voo
i 450 ps Max. -
Jitter i p Cycle to Cycle jitter
500 ps Max. Peak to Peak Jitter
Skew tsiw 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 +5x10° fyear Max. Ta= +25 °C, Voo=5.0 V' / 3.0 V, First year
Shock resistance SR, 20X 10° Max. Three drops on a hard board fr(.)m 750 r.nm o.r exqtatlon test
with 29400 m/s? x 0.3 ms_x 1/2sine wave in 3 directions
+1 Please contact us for inquiries about the available frequency.
B External dimensions (unit mm) [ Terminal condition

14 1312 1110 9 8

HH i

M5100 AB|| |«

E 9356A N

HHHHEHH

1 23 456 7

10.1+0.2
L \ 5 3 % N
v & ;_,_!
! !1.27 0.35 ﬁiﬁ §

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

Terminal Pin No. Function
zEE: 12 Power supply (3.3V or 5.0V)
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
St 1 Select pin 1 for clock output
S2 12 Select pin 2 for clock output




Real time clock module

B Characteristics

tem Count Access time Time int |
Package |, COUNter I(synchronous |Data bit| Address bit | Memory Alarm A0S IAESEL Other features
page| Model (time counting) | signal cycle) of standard pulse
75 . , 128 bit
% | Rxass1 SON 22-Pin (CLK: 350 ns) (SRAM) | 32.768 kHz to 1/60 Hz
- e M(;nuteftg] Day ar;d SPI bus
RTC-9701 VS0J 20-Pi CLK:500 ns 4-Wire Serial it || cayoriewee
78 C-970 SOJ 20-Pin ( ) (EEPROM) 32.768 kHz
. 4 bit x 30
83 RTC-4553 SOP 14-Pin (CLK: 2 ps) (SRAM) — 1024 Hz, 10 s
RX-4702 SON 10-Pin
7 i i Built-in temperature sensor
VS0J20-pin _ Minute to Day and p
RTC-4701
80 C-470 SON 22.pin (CLK: 350 1) day of the vieek | 32.768 kHz to 1130 Hz
a1 SOP 14-pin 3-Wire Serial
RTC-4574 VS0J20-pin
82 SON 22-Pin
8 | RTC-4543 SOP 14-pin (CLK: 750 ns) Sl vz
SOP 18-pin | second to year
_pin | day of the week
85 SOP 14-Pin . » !
RX-802 . Second to Hour 6
P 8025 SON 22-Pin 22768 ks High stability (5 x 10°)
87 SOP 14-Pin
RX-8581 VS0J20-Pin SCL: 2.5 s High Quality 32.768 kHz output
8 SON 22-Pin ( ) ’C Bus gh Quality P
A Minute to Day and
RX-8564 SON 10-Pin day of the weok
89 .
VS0J20-pin — 32.768 kHz to 1 Hz
90 RTC-8564 SON 22-pin
91 DIP 18-pin Second to day, , .
) RTC-7301 SSOP24—pin 85ns day il 32.768 kHz to 1/30 Hz High speed access 3.0 V operation
0 RTC-62421 DIP 18-pin
RTC-62423 SOP 24-pin 4 4 64Hz, 15,
RTC-72421 | DIP 18-pin 12008 - A mind b Intel bus
94 - 2 ’
RTC-72423 SOP 24-pin

Note: For detail specifications, refer to the individual specifications for each product.

M Dimensions (Unit: mm)
@ SON 10-pin (RX-4702CF/8564CF) @ SOP 14-pin (RX-8025SA/8581SA @ SSOP24-pin(RTC-7301SF)
cosn RTC-4543SA/4553/4574SA) 105 e
N AHAARAH RoAAgARAAAA T
D 213 I
O R NS o o
HHHHHHH EEEEEEEEEE
10.1+0.2

0.1

immm B

o 3| 2.0 Max. 0°t010°
] oMin. 015
;[ A e

& g —TLL
067 T
127 035 005Min.  0.15

b
™

2 Max.

.2:

1

@ SON 22-pin (RX-8025NB/8581NB/4581NB

RTC-4574NB/4701NB/8564NB) @ SOP 18-pin (RTC-4543SB) @ DIP 18-pin (RTC-7301DG/62421/72421)
6.3 Max. AAAAAAA ’_%’1
o Aonoonon
. % o © § 3 5
- HHEHHEH [ g e e e 762
O 1| 114102 ] :
05 o2l o ] 2 o 3[— :L: 225
H “lle L © 1 o t105°
!]]mmm]:\]\:l ;’ J:\. ﬁ N 0.62<: o0 Min. 015 254 0.65 Max, 807105
20.32
@ VSOJ 20-pin (RTC-9701JE/4574JE/4701JE/8564JE @ SOP 24-pin (RTC-62423/72423)
RX-8581JE)
16.3 Max. ‘
T__'AAARAAARARAAA
) i b
jFTTTTToToo o 1 [e)
70203 EEEEELEELEL

_ é ‘ 6.2 Max. ‘ g 0° to 10°
T2 0 =2 om Hl LA—=h .
5 E
065 0220y 0.1 Min. 1.27 0.35 1.0 0.2
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Real time clock module

SERIAL REAL TIME CLOCK MODULE WITH SRAM

RX-4581NB

Product number (please refer to page 2)
Q4145819x000400

* 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.
e Alarm and Timer IRQ function are Available.

e 32.768 kHz clock frequency output.

* Automatic adjustment for leap year.

75

. qu backup.current :0.4 pA /3 V(Typ.) e S
» Wide operating voltage range : 1.6 Vto 5.5 V
The details are mentioned in the application manual.
| http://www.epsondevice.com
B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
Item Symbol Condition Min. Max. Unit e RX-4581NB
Supply voltage Vob Vob to GND -0.3 +7.0
Input voltage Vin Input Pin Voo+0.3 v
Vour1 Four DO GND-0.3 | Voot+0.3
Output voltage
Vourz TIRQ,AIRQ +8.0 499 #14
Storage temperature | T. Stored as bare product - +125 °C
< - il afer unpacking 55 No. | Pin terminal | No. | Pin terminal
B Operating range 1] ow  |22] nNc
Item Symbol |  Condition Min Max Unit 2 CEL i NG
Yy 0 n 3 CEO 20 N.C
Power voltage \op — 4 DI 19 N.C
1.6 55 v 5 DO 18 N.C
Clock voltage Veik — 6 CLK 17 N.C
Operating temperature Vorr | Nocondensation | -40 +85 °C 7 TIRQ 16 N.C
. 8 AIRQ 15 N.C
B Frequency characteristics 9| roE [14] nNC
Item Symbol Condition Range Unit L9 Four & =
11 Vop 12 —
Frequency tolerance Af/fo Ta=+25 °C, Vop=3 V 5423 x 10°
Oscillation start up time tsta Ta=+25 °C,Vop=3.0 V 3 Max. s
Frequency temperature Ta=-10to +70 °C, +10 10
characteristics Top Reference at +25 °C -120
Frequency voltage characteristics f/V  [Ta=+25°CVoo=2.0Vt0 5.0V | #2 Max. | x 10°/V
Aging fa_ | Ta=+25°C, Voo=3V, firstyear | =5 Max. | x 10%/year
«Please ask tighter tolerance
B DC characteristics  (voo=1.6 V to 5.5 V,Ta=-40 °C to +85 °C) B External dimensions (Unit: mm)
Item Symbol Condition Min. | Typ. | Max. |Unit
® RX-4581NB (son 22-pin)
Standby current 1 loor | Voo=5V | CEOCELFOE=GND 06 | 1.2
ARQTIRQ=VoD | — HA
Standby current 2 looz | Vo0=3 V{37768 kz outputis OFF. 04| 08
ViH CEO, CE1,DI 0.8Vop Vopt0.3 v
Input voltage Vi CLK,FOE  |6ND03] _ [o.2veo
CE1,DI, CLK, FOE 05
Input leakage current Ik Vi=Voo or GND - 05 | A 6.3 Max.
| Pulldown R1 Rown: | Vo0=5V | CEOpins 75 |150 | 300 r
P o3y | VN=Voo | 150 | 300 ke R4581 8
down R2 Rownz DD 600 ol g
< o
Voui | Voo=5V | low=-1 mA 45 5.0 I
Vorz DO,Four pins 2.0 O E 1234A
05 2
Output voltage 1 V003V | 104=-100 A )s 3.0 0 HH‘ =
Vors DO,Four pins ' ! ! :,,II l \
Vour  |Voo=5V | loi=1mA GND+0.5 =
VoLz DO,Four pins — |oND+08| V/
Voo=3V | 1oL=100 pA
GND
Output voltage 2 Vois DO,Four pins GND+0.1
Vo |Vo0=5V | lot=1mA GND+0.25
Vois | Voo=3V [AIRQ, TIRQ pins GND+0.4
Vout=GND or Vop . 5 . L .
Output leakage current loz AIRQ, TIRQ, Fou Pins | ~0-3 05 | YA 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 hit 0
0 Sec O 40 20 10 8 4 2 1
il Min o 40 20 10 8 4 2 1
2 Hour O ©) 20 10 8 4 2 1
& Day of Week @) 6 5 4 3 2 1 0
4 Day O ®) 20 10 8 4 2 1
5) Month O @) 0] 10 8 4 2 1
6 Year 80 40 20 10 8 4 2 1
7 RAM . . . 0 . . . .
8 Minutes Alarm AE 40 20 10 8 4 2 1
9 Hours Alarm AE ° 20 10 8 4 2 1
A Day of week Alarm AE 6 5 4 3 2 1 0
. 20 10 8 4 2 1
B Timer Countor 0 128 64 32 16 8 4 2 1
© Timer Countor 1 ° ° ° ° 2048 1024 512 256
D Extension Register TEST WADA USEL TE O O TSEL 1 TSEL O
E Frag Register O O UF TF AF (@] VLF (©]
F Control Register O O UIE TIE AlE O STOP RESET
BANK1
Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 RAM 0 . . . . . . . .
1 RAM 1 . . . . . . . .
2 RAM 2 . . . . . . . .
D RAM D . . . . . . . .
E RAM E . . . . . . . .
E RAM E . . . . . . . .

. AC CharaCteriStics [TInot specifically indicated, GND=0, Ta=-40 °C to +85 °C . Tlmlng chart

| Voo=3.0 V10 % | Voo=5.0 V£10 % .
Item Symbol | Condition [— - Unit
Min. | Max.| Min. | Max.
CLK clock cycle ek 500 350 ns 32,768 kHz — —
CLK H Pulse Width | tww 250 175 ns — and <>
DIVIDER
CLK L Pulse Width | tw. 250 175 ns CALENDAR < —®
CLK L rise and fall time | tre 100 50 | ns couT
- FOUT TIMER <>
ClKsetuptime | toues 0 0 ns | | Foe 4
CE setup time tes 200 150 ns
- ITIRQ CONTROLLER REGISTER «— —o
CE recovery time tcr 300 200 ns
CE enable time twee 0.95 095| s D — 5 CONTROL
3 . DO 44— R — K—>|
Write data setup time | tos 100 50 ns CLK — ﬁ\,UTSERFACE gr%G'STER
: ; CEl — » cCIrRCUIT SYSTEM
Write data hold time | o 100 50 ns = +—> CONTROLLER N e
Read data delay time | tro | C.=50 pF 200 150 | ns
DO output switching time | fzr 50 20 | ns
C=50 pF RAM 128bit (8 bit X 16) <> |
DO output disable time | trz 200 100 | ns <
Ri=10 kQ
DI/DO conflict avoiding time | tzz 0 0 ns
FOUT duty Twit [50% Voo level] 40 60 40 | 60 | %
B Block diagram
_ twce -
- 8 »
CE
teik teH &
twr  twH tcr
- | > .
CLK \ /
Read
DI n
RD
77 i ol trRz
Hi-z
DO D7 X D6 X X DO
. tzrR ol e
Write
2
DI4<M3X MZ)C XAOXD?)(DGX 1><D0)7
DO Hi-Z N N
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Real time clock module

SERIAL REAL TIME CLOCK MODULE WITH EEPROM

RTC-9/01JE

Product number (please refer to page 1)
Q4197017x000100

* Built-in frequency adjusted 32.768 kHz crystal unit.

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

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

« Serial Interface which can be controlled by 4 or 3 signal lines.
e Timer IRQ and Alarm IRQ function available.
» 32.768 kHz clock frequency Output. (CMOS OUTPUT)
» Automatic adjustment for leap year.

7

’ Actual size
» Wide range of clock voltage between 1.8V and 5.5 V.
 Low backup current: 0.8 pA /3.0 V. (Typ.)
The details are mentioned in the application manual.
e e s http://www.epsondevice.com
B Specifications (characteristics) I & &
B Absolute Max. rating B Terminal connection
Item Symbol Condition Min. Max. | Unit ® RTC-9701JE
Supply voltage Voo Voo2|  Vop, Vb2 to GND -0.3 +6.0
Vin Input Pin GND-0.3 | Vop+0.3 Vv No. | Pin terminal | No. | Pin terminal
Input voltage - 20 w1 1 Vob2 20 N.C
VAN 7£X pin -0.3 +6.0 nnnnnonnon D) VEX 19 NG
Output voltage Vour | AIRQ,TIRQ,FOUT,DO pins |GND-0.3 | Voo+0.3 3 FOE 18 N.C
‘ o 4 ARQ |17 N.C
Storage temp.erature Tste | Stored as bare proeductafter unpacking | -55 +125 C > 5 TR |16 N.C
B Operating range 6 cE_ |15 N.C
Item Symbol | Condition Min. Max Unit TUUooooood i CLK 14 N.C
# #10 8 DI 13 GND
Power voltage Voo Voo 2.7 3.6 9 DO 12 GND
Clock voltage Vob2 Vop2 1.8 5.5 \ 10 Voo 11 FOUT
Analog voltage VEex VEX 1.4 5.5
Operating temperature Torr No condensation -40 +85 °C
B Frequency characteristics E | di .
Item Symbol Condition Range Unit B External dimensions (Unit: mm)
Frequency tolerance | Af/fo Ta=+25 °C, Voo2=3.0V | 5423« | x10° ® RTC-9701JE (vsoJ 20-pin)
Oscillation start up time [ tsta Ta=+25 °C, Voo=3.0 V 3 Max. S nononononnonn
Frequency temperature | o | 11910470 Ve30V425°C | +10/-120| x 10° R9701
characteristics
Frequency Voltage | ¢ {155 °CVop=18V1055V| 2.0 | x 109V E 1234A
characteristics T —+
Aging fa | Ta=+25°CVoo=30V, firstyear | +5.0 | x 10%lyear ‘ 20403
* Please ask tighter tolerance. — 6.2 Max.
R
=
B DC characteristics 6ND=0 V=27 V1036 V.Voo=L.8 V to 5.5 V,Ta=-40 °C to +85 °C alls
Item Symbol Condition Min. | Typ.| Max. | Unit 06 022 5
i : o ©.75) ©.75)
Ibo1 Voo=3.0 V,Four output off 02| 3.0
Voo current
. lop2 Voo=3.0 V,CL=0 pF,
consumption 10| 35 ) o R )
Four=32.768 kHz output A Metal may be exposed on the tp or battom of this product. This won't affect any quality, reliabilty or electrical spec.
lexa Vop2=3.0 V,Four output off 08| 1.0
Vo2 current -~ Voog 3.0V L0 F
consumption o02=3.0V,LL=0 P, 08| 1.0
Four=32.768 kHz output
V
Input voltage - CECLKDIFOE |22V Yo 1y
ViL 0 0.2Vop
Input leakage
p g » CE,CLK,DI,FOE 05 05 UA
current Vin=Voo or GND
Pulldown Rown CE,FOE 75 600 | kQ
TG | Vort lor=-1 mA Voo-0.4 B EEPROM Memory characteristics
utput voltage = "~ lore1 A Von-04 GND=0V,Voo=2.7 V t0 3.6 V, Vone=1.8 V 10 5.5 V,Ta=-40 °C to +85 °C
Vou1 lo,=1 mA GND GND+0.4 v Item Symbol Condition Min. | Typ. | Max. | Unit
Vor2 lo=1 mA GND GND+0.4 Memory contents 4k (256 x 16) bit
LSOl 2RO TIRO Program/Erase Cycle 10° Times
Vous AIRQTIRQ GND GND+0.4 . 8
lo.=2 mA Current consumption Ioos EEPROM write 3 mA
Leakage current loz | DOARQTIRQ For Ver=Vooor GND | -0.5 05 | IA Access time twny 10 | ms




Real time clock module

Bl RC Register table

Address Function bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 SEC — S 40 S 20 S 10 S8 S4 S2 S1
1 MIN — M 40 M 20 M 10 M8 M 4 M2 M1
2 HOUR — — H 20 H 10 H8 H4 H2 H1
3 WEEK — w6 w5 W 4 W3 W 2 w1 W0
4 DAY — — D 20 D 10 D8 D4 D2 D1
5 MONTH — — — c10 [oF:] ca c2 c1
6 YEAR Y 80 Y 40 Y 20 Y 10 Y8 Y 4 Y2 Y1
7 Y100 0 0 1 0 0 0 0 0
8 MIN Alarm AE MA 40 MA 20 MA 10 MA 8 MA 4 MA 2 MA 1
9 HOUR Alarm AE — HA 20 HA 10 HA 8 HA 4 HA 2 HA 1
A WEEK Alarm AE WA 6 WA 5 WA 4 WA 3 WA 2 WA 1 WA 0
DAY Alarm — DA 20 DA 10 DA 8 DA 4 DA 2 DA 1
B Reserved
C Interval Timer TDUTY CT6 CT5 CT4 CT3 CT2 CcT1 CTO
D Extension Register TEST WADA ubDuTY USEL — — TSEL 1 TSEL O
E Flag Register VLF2 — UF TF AF EXF VLF —
F Control Register — — UIE TIE AIE EXIE VLIE —
H EEPROM Table
Segment E Address | ----- -——-- qm---- qmm--- re---- e pomoe d=== _D_a:z_a_ —opoooos Foome —p=oee gosmas pocmos Fossss Fosssd
' dF ' dE ' dD ! dC ' dB ! dA ! d9 ' d8' d7 ' d6 ' d5 'd4 ' d3 !'d2 ! dl ' do
. i ______________ O_ 0_ ____________ User Memory
-------------- F o oeennnnnee] 4 kbit (256 x 16 bit)
B Timing chart
CE fcik
tcs bt twe_twh tew | [ter
CLK WAV VNV

.
DI
Hr_nz ><J aot L trD trz
-z 7 <7
DO : tmﬂ d7 X de X dsX do%

o m3X mz X a0 X d7 X ds6 X ds X do
DO W/ Ready tzz Hi-z N N

B AC characteristics (v w=27vozs0m=tavussyi=0tost) B Block diagram

Iltem Symbol| Condition | Min. | Typ. | Max.| Unit :- T 35-7&; -kH-z ----------------------------------------- Control Line ¢
CLK clock cycle | teu | Vth=0.5 Voo | 500 ns irre b !
CLK H Pulse Width | twn | Vth=0.5 Voo | 230 ns : DIVIDER CLOCK and CALENDER :
e e = ESET 5
CF hold time . tcH 170 ns % ‘-— é'\(‘)TNETF;%JLT_Ei ALARM REGISTER <—1 :
Write data setup time| tos 150 ns ! :
Write data hold time | tow 150 ns CONTROL REGISTER [ | &
Read data delay time| tro |CL=65pF+10pF 240| ns :
DO output mode switching fime | tzr |CL=65pF+10pF| 170 ns R -'-'-':
DO output disable time | trz |C.=65 pF+10pF Ri=10k 240| ns :
Ready setup time | troy 65 | ns DI ———— BuUs E2PROM E
Rise and fall time | trr | Voo:20% to 80 % 30 | ns SEK —_ E\:EEEF?CE e 256 % 16 bit :
Carry busy tearry | Xtal=32.768kHz 78125 ms HT 5
FOUT duty ratio | twn |Vih=12Voo Voo=30V| 40 50 60 | % L R e e e e P PP PP L L P PP EE P P R
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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 2)

Q4147017x000200 Q4147019x000200

Q414702Axxxxx00

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 . (Except for RX-4702CF) RTC-470L0E | [RTC-4701NB | [ RX-4702CF
OVF interrupt function based on 12-bit additional counter.

Ability to detect stopping of oscillation and time update. ' - [ |
Automatic adjustment for leap year. Actual size

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.

Low power consumption at 0.5 pA/3 V. (Typ.)
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-4701JE (vs03 20-pin) 0. [ Pinterminal 0. {Pin teine
Item Symbol Condition Min. Max. Unit 2 For |19 ne
3 Ci 18 .C
Supply voltage Voo Voo to GND -0.3 +7.0 4 ﬁ 17 Z_c
nonononoonn 5 W 16 N.C
Input voltage Vin Input Pin Voo+0.3 v R4701 6 ck |15 N.C
Vour: | TIRQ, AIRQ, IRQ| GND-0.3 |  +8.0 < s T 2o TisT
Output voltage w0 o [ viewr 22 NG
Vour Four DATA Voo+0.3 E 1234A 10| sorr 11| ow
Storage temperature | Tste 5‘“?#;123;%@’;‘;“‘ -55 +125 °C TUUooooooon, — 6.2 M
B Operating range 7 I§ —_—
{ ; =t _Jun
Item Symbol|  Condition Min. Max. Unit 0.65 022 I | 075)
Power voltage Vop —
1.6 5.5 \
Clock voltage VeLk _ No. | Pin terminal | No. | Pin terminal
® RTC-4701NB (son 22-pin) 1] oo [2] nc
Operating temperature Vorr | Nocondensation | -40 +85 °C 2| SOFF |21 NC
& VTEMP 20 N.C
. .- | 63Max
B Frequency characteristics P R T
Item Symbol Condition Range Unit R4701 ~ oM cCk JEEE NC
|9 7| TRQ |16 N.C
Frequency tolerance Afffo Ta=+25 °C, Voo=3 V 5423 X 10° ~lo 8| ARQ [15| ne
Oscillation start up time |~ tsta Ta=+25 °C,Voo=3.0V | 3 Max. s OE 1234 o St 1 e
OUT —
Frequency temperature Ta=-10to +70 °C, +10 - 11 Voo 12 —
L. Top x 10 =
characteristics Reference at +25 °C -120 :7'
Frequency voltage characteristics f/V | Ta=+25°C,Voo=1.6 1055V | +2 Max. | x 10°/V m j ;
Aging fa Ta=+25 °C, Vop=3 V +5 Max. | x 10%year

Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability o electrical spec.
[Hlease ask tighter tolerance. Y e exp p p Y quality y P

M DC characteristics  (GND=0V, Voo=1.6 V t0 5.5 V,Ta=-40 °C to +85 .C) o RX-4702CF son 1030
Item Symbol Condition Min. | Typ. | Max. | Unit s 04

SOFF: +
CE.FOE.SOFF=GND 020,

Standby current 1 lob1 | Vop=5V ARG, TIRQ, RG-Voo 1.0 | 2.0 10 ]
Viois0E | HA
Standby current 2 looz | Vo0=3 V| sensraututis OFF. 05| 10 E4702 '
0.8V Voot0.3 d
Input voltage Vir CE’CL@A’ Lo ® \ Q 1 23A
Vi FOE,SOFF GND-0.3 0.2Voo

3.2+0.2

CLK,DATA,FOE,SOFF A No. | Pin terminal | No. | Pin terminal
Input leakage current Ik Viv=Vion or GND -0.5 05 | M m = 1] oo [10] v
3 2 CLK 9 | viemp
Pulldown R1 Rowni | Vo0=5V | CEpins 75 1150 | 300 |,q = 3| oara [ 8] 1RO
_ Vin=Vop 4 SOFF 7 FOE
Pulldown R2 Rownz | Vo0=3V 150 | 300 | 600 =T oo T 61 Four
Vont | VoD=5V | loH=-1 mA 45 5.0
v DATAFourpins | .0 B Temperature sensor characterlstlcs
Output voltage 1 o : ND=0 V,Ta=-40 °C to +85 °C
Voo=3V | lon=-100 JA 3.0 - -
Vora ) 2.9 Parameter Symbol Condition Min. | Typ. | Max. | Unit
DATA,Four pins o
Ta=+25 °C, GND based
Vour | Vo5V loi=1 mA GND+05 Tempe\fg}%’geeoumm Vrewe | output voltage VTEMP 1.48 v
VoLz DATAFour pins _ |owows| v _ pin, Voo=2.7Vt0 5.5V
Vo3V | Tor=100 uA Output precision Tacr Ta=25°C, Vo=2.7V 10 55V 50| °c
= oL=100 W
Output voltage 2 VoL DATA Four pins GND GND+0.1 Temperature Ve W% <TaestsC | reamouems| -7.1| -7.6 | -8.1 VG
o Tvosv| e P sensitivity W25V | s | 73| 7.8 | 83 |
Vous | Voo=3v | ARQ.TIRQ. RQpis GND+0.4 Linearity ANL | CsTasts CIDD2T 085 20| %
Vour=GND or Vop, Te=425 °C, VTENP pin,
Leak — ] 05 | HA Output resistance Ro | Vw=27V1055VGND KO
CEREED Gl loz FOUT DATA , AIRQ, TIRQ, IRQ pins 05 e standard and Voo Standard 10| 30




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 S 20 S 10 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
3 Day of Week fr W 6 W5 W 4 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 AlE 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
Cc Additional counter 2 fr AC1 ACO OVF 2048 1024 512 256
D Control 3 FOES TEST1 0 0 - ACIE ACE SON
E Control 1 0 0 0 0 AF 0 AlE 0
F 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
© Additional counter 2 fr AC1 ACO OVF 2048 1024 512 256
D — — — — — _ — —_ —_
E - — — — _ — — — —
F Control 3 FOES TEST - - - ACIE ACE SON
0 : Always set this bit to“0”. Registers 0 to A are the same in BANKO and BANK1.
B AC characteristics (GND=0V,Ta=-40 °C t0 485 °C) B Timing chart
fem ymbol | Contl Vo0=3.0 V£10 %] Voo=5.0V+10 % | ;s
Min. | Max. | Min. | M
CLK clock cycle tok 600 350 0% \
CLK H Pulse Width twH CE ] \;/ltiR
CLK L Pulse Width twi
CE setup time tes 300 175 e
CE hold time ten — — .
CE recovery time ter 400 300 ns Data Write
Write data setup time | tps DATA D1 ) >< D6 XE DO D7
Write data hold time toH & %0 - e »
Write data disab|e de|ay time twz h (Setup code, setup address) th\:; (Write data) tRZ
Output mode switching time | tpo g 0 Data Read
Read data delay time | tzp | C=50pF 300 120 DATA D1 >_
Output disable time trz Oyt — 200 _ 100 < 2
Ri=10k (Setup code, setup address) (Read data)
Rise and fall time trr 100 50 e here the DATA pin turns into the output mode.
ES?ZL.J;GdSUI?I,-éact)ﬁtput) Duty| — | 40 | 60 | 40 | 60 | %

B Block diagram

32.768 kHz Control line

Degital Trimming register St

Clock and Calendar

—| Timer register

Alarm register

Divider
VTEMP Temperature
SOFF Sensor
Four
Foe Fout controller
TRQ 4701JE/NB

Interrupts controller

IRQ =~"""7"7777

B R | .
DATA Control register <—>
CLK > Bus interface circuit [<< = and

CE ?- System Controller 80




Real time clock module

SERIAL REAL TIME CLOCK MODULE

RTC-4574SA/JE/NB

Product number (please refer to page 2)

Q4145745x000200 Q4145747x000100 @
Q4145749xxxxx00 ) @

 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.

* Automatic adel_Jstment for leap year. m u -

< 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.)

The details are mentioned in the application manual.
| http://www.epsondevice.com

B Specifications (characteristics) B External dimensions/Terminal connection  (yni: mm)
B Absolute Max. rating
Item Symbol | Condition Min. Max. | Unit ® RTC-4574SAs0p 14:pin)
#14 #3 No. | Pin terminal | No. | Pin terminal
Supply volt i ] -
upply voltage Vop Voo to GND 0.3 +7.0 H H H H H H H i oD 1 Feon
Input voltage Vin Input Pin Voo+0.3 v R4574 N 2 Four 13 CE1
TIROAIRQ |GND-0.3 | +8.0 D o 9 3 NC |12 | DATA
Output voltage Vours TIRQ.AIRQ ) E 1234A ||° 3 4 N.C 11 CLK
Vout2 Four, DATA Vop+0.3 H H H H H H H 5 N.C 10 W
Storage temperature | Tste | S0 bare product -55 +125 °C a1 a7 6 N.C 9 AIRQ
- 10.1+0.2 7 Voo 8 CEo
B Operating range
Item Symbol |  Condition Min. Max. Unit / § o <:3:
RE N
Power voltage Vob — A
16 55 v Aloozs 172
Clock voltage Veik —
Operating temperature Vopr No condensation -40 +85 °oc
B Frequency characteristics RTC-4574JE o T TN TPl
- -Di 5 In terminal b
Item Symbol Condition Range Unit i (VS0J 20-pin) 1 Voo 20 N.C
Frequency tolerance Af/fo Ta=+25 °C, Vop=3 V 5+23% x 10° 2 Four 19 N.C
Oscillation startuptime | tsr | Ta=+25°C,Voo=1.6V | 3 Max. s ©0 L 3 Cbo 118 | NC
Y o - 4 ARQ | 17 N.C
s el
=120 3 6 CLK |15 N.C
Frequency voltage fIV | Ta=+25°CVoo=161055V | 5 |, 109y E 1234B 7 | DATA {14} NC
< Tooooooooo — 8 CEl 13 NC
Aging fa Ta=+25 °C, Voo=3 V +5 X 10¢/year #1 #10 9 Feon 12 N.C
= Please ask tighter tolerance. 7.040.3 10 GND 11 N.C
B DC characteristics (GND=0 V, Vop=1.6 V t0 5.5 V,Ta=-40 °C to +85 °C 6.2 Max.
Item Symbol Condition Min. |Typ. | Max. |Unit . ‘ ‘
Standby current 1 loox  [Voo=5V | CEo,CE1=GND 10 | 20 WA Taintatalniatalainiy : 2] % —
Standby current 2 looz  |Voo=3V | NRARQTRQW | ™™ o5 | 10 J_jg.es Jlg.zz omin” (j;; E‘]—J;
Input voltage Vi CEO’CELCLI-(' 0.8Voo V03 \Y
P g ViL DATA,Fcon pins GND-0.3 | [0.2Vop
| Vin=GND or Voo .
Input leakage current R CE, CLK Faovpins. | 2 05 | wA o oo Tro e e
- H 0. 0. In terminal
Pulldown R1 Rowa NoosSV | Ceopins | 75 |150 | 300 | ® RTC-4574NBson 22-pin) T R
Pulldown R2 Rowna |Voo=3v | Ym=Veo [ 150 [300 | 600 o 2 Fon |21 N.C
.3 Max.
Vour  |Voos5V | lon=-1mA | 45 50 ﬁ 3 N.C 20 N.C
VoHz DATAFoutpins | 2.0 TP L pu— 4 CE1 19 N.C
Output voltage 1 = R4574 ~ ) DATA 1 N.C
Vos |/28V |lon=-100pA | o 3.0 wo|g 6 ok |17 N.C
o DATAFourpins | OE 1234A Y2 7 TRO | 16 NC
Vour  |Voo=5V | joi=1 mA GND+05| V 8 AIRQ 1s NC
. — #1 #11 9 CEo 14 N.C
VoLz2 DATA Four pins GND+0.8 0.5 0.2 || 10 Fout (13) -
Output voltage 2 Vous V=3V | 10.=100 pA —_— pa 11 Voo |(12) -
a +l
DATAFour pins | GND m o
Voua  [Vo0s5V | loL=1 mA GND+0.25 j" ;
Vous |Voo=3V |AIRQ, TIRQ pins GND+0.4
Output leakage current loz DVAO'LIJ'TA:G%%TVQD;}]S -0.5 05 | KA 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 Min40 Min20 Min10 Min8 Min4 Min2 Minl
2 Hour fr 0 Hour20 Hour10 Hour8 Hour4 Hour2 Hourl
3 Day of Week fr W6 W5 w4 W3 W2 w1 Wo
4 Day fr 0 Day20 Day10 Day8 Day4 Day2 Dayl
5 Month fr 0 0 Month10 Month8 Month4 Month2 Month1
6 Year Year80 Year40 Year20 Year10 Year8 Year4d Year2 Yearl
7 Minutes Alarm AE A-Min40 A-Min20 A-Min10 A-Min8 A-Min4 A-Min2 A-Minl
8 Hours Alarm AE # A-Hr20 A-Hr10 A-Hr8 A-Hr4 A-Hr2 A-Hrl
9 Week Alarm AE A-W6 A-W5 A-W4 A-W3 A-W2 A-W1 A-WO0
A Day Alarm AE # A-Day20 A-Day10 A-Day8 A-Day4 A-Day2 A-Day1l
B Four control FE * FDa FD3 ® FD2 FD1 FDo
© Timer interrupt control TE # TD1 TDo * s s s
D Count Down Timer Timer128 Timer64 Timer32 Timer16 Timer8 Timer4 Timer2 Timerl
E Control 1 0 0 0 TITP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0

0 : Always set this bit to*0".

B AC characteristics (GND=0V.Ta=-40°Cto+g5°c) M@ Timing chart
= +10 ¢ = +10 9
- symtal | Contl Vop=3.0 V+10 % Voo=5.0 V+10 % Unit
Min. | Max. | Min. | Max.
CLK clock cycle teik 800 350 0% \
CLK H Pulse Width | twn CE tos  twrtwi tre trE tcH tcr
CLK L Pulse Width twe G -
- 400 175 CLK [ / 509 0% -
CE setup time tes | __ - — 10 %
CE hold time ten tos | ton teik
CE recovery time ter 600 300 ns Data Write
Write data setup time | tos 100 DATA m D1 >< D6 X D7 )X DO D7
A X 50 2 N
Write data hold time | ton 80 < N > R N
Write data disable delay time | tw. 0 0 (Setup code, setup address) twz
Read data delay time | trp | C=50F 300 120 Data Read
(=50 pF
Output disable time trz R 1059 — 1200 | — | 100 DATA b1
L= \y
- - -
Rise and fall time trE 100 50 (Setup code, setup address) (Read data)
FOUT duty ratio o From here the DATA pin turns into the output mode.
(32.768 kHz output) | PUY 3 165 | 40 | 60 %

B Block diagram

32.768 kHz Control line
0 v
osc Divider
Clock and Calendar
Fout <—
Fcon Output controller Timer register
E Interrupts controller Alarm register
AIRQ <+—
DATA Control register
CLK . o
CE1 Bus interface circuit - ) e
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 2)
Q4145535xxxxx00

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

 Automatic calendar function (year, month, day, day of the week, hour, minute,
second).

» Automatic leap year correction.

* Builtin 30 x 4-bit S-RAM. m

» Reference pulse output. (1024 Hz, 1/10 Hz)

Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
— : o RTC-4553
Item Symbol Condition Min. Max. Unit
Supply voltage Voo Voo to GND +6.0 #14 #8 No. | Pin terminal | No. |Pin terminal
Input voltage vin | SWSCKWR TS, CSt|  -0.3 v |:| |:| |:| |:| |:| |:| |:| 1| GND |14 TPour
Vop+0.3 2 WR 13 | Sour
Output voltage Vour Sour, Trout 3 S 12| cs:
Stored bar: QK C<n
Storage temperature |  Torg P?Ogu;:?ftaﬂe 55 +125 °C D 41 Sk 11} Co
unpacking 5 L1 10 L5
| IEEEELEE i Lal s
B Operating range #1 #7
Item Symbol Condition Min. | Typ. | Max.| Unit L1 to L5 are test pin. Do not connect them to any terminals.
Power voltage Voo — 2.7 5.0 55 \ j j
B External dimensions (Unit: mm)
Clock voltage Vewk — 2.0 — 55 \Y
Operating temperature | Toer | Nocondensaton | -30 | — | +70| °cC ® RTC-4553 (sop 14-pin)
B Frequency characteristics
R4553 A || |«
Item Symbol Condition Range Unit D 3 e
E 1234A ~
Ta=+25 °C AA 5+
Frequency tolerance Af/fo Voo=5 V A 5+10 X 10° I:l I:l I:l I:l I:l I:l I:l
B 5420 10.1+0.2
Oscillation start-up time tsta | Ta=+25 °C, Voo = 3.0 V| 3.0 Max. s
Frequency temperature Top | TE10°C10+70°C, Voo=5 V +112% \ -
characteristics Reference at +25 °C B &
Frequency voltage fv | Ta=Fix, Voo=2 V1055V x10° juisizizis 7 o +
characteristics Reference at 5V +5 0.15
. - 1.27 0.35
Aging fa | TR ear year!

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

B DC characteristics  (GND=0V, Voo=5 V£ 10% , Ta=-30Cto+70°c)  _Block diagram

| ” - , 32.768 kHz Day
tem Symbol Condition Min. [ Typ. | Max.| Unit Iie Sec. |Min.[Hou. ofk Day [Mon.| Year
—— 0sC Counter Weel
X Ibp1 SCK=500 kHz — 100 !
Current consumption — A J I I I I I I I
lop2 SCK=0 Hz 1.0 3.0 TPout < Output J
control Control | Control | Control RAM
Output voltage Vo lor=-400 pA | Voo-04 - v register | register | register (120bit)
1 2 3
VoL lo.=1.6 mA — 0.4
lozH Vour=5.5V I I I I
Off leak current -2.0 2.0 HA
lozL Vour=0 V Sout <—| Output control |

Vi 4Bvo| | — —
Input voltage — \ - : -
Vie — 1/5 Voo swn—>| Input [—| Shiftregister

cs1—| control

I Vin=5.5V CSo— Control circuit
Input current 20 20| HA 0

I Vin=0 V WR—] L 1




Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-45435SA/SB

Product number (please refer to page 2)
Q4145435x000200
Q4145436x000200

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

» Output selectable between 32.768 kHz/1 Hz.

» Supply voltage detection voltage: 1.7 V £0.3 V.

RTC-4543SA RTC-4543SB

Actual size

The details are mentioned in the application manual.
| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
Item Symbol Condition Min. Max. Unit ® RTC-4543SA
#14 #3 7 - " -
No. | Pin terminal | No. | Pin terminal
Supply voltage V Voo to GND 7.0
PRy YOTeg ® | Vel HHHHHHHA 1 | o [14] far
Input voltage Vin — -0.3 Y, 2 N.C 13 N.C
Voo+0.3
Output voltage Vout — D g CE L2 N.C
— 4 Fsev 11 DATA
Storage temperature Tste mfﬂeﬁﬂ;raif‘% et -55 +125 °C 5 WR 10 CLK
boobobd A TEET T
by bt 7 N.C 8 N.C
B Operating range
— - : ® RTC-4543SB
Item S [ (e Min. Max. unit #18 #10 No. | Pin terminal [ No. | Pin terminal
Power voltage Voo — 25 I:I H H I:I H I:I H H H 1 N.C 18 N.C
— 14 33 v 2 ne |17 [ Ne
Clock voltage Verk . 3 NG 16 NC
Operating temperature | Toer | NO condensation -40 +85 °C 4 N.C 15 N.C
O 5 Foe 14 Voo
B Frequency characteristics HHHHHHHEHH 6 WR 118 | NC
#1 #9 7 FseL 12 CLK
Item Symbol Condition Range Unit 8 CE 11 DATA
9 GND 10 Four
Frequency tolerance Af/fo Ta=+25 °C, Voo=5 V 5+23: x 10
Oscillation start-up time | tsa Ta=+25 °C, Voo=2.5 3 Max. s
Frequency temperature Ta=-10to +70°C : " . .
charactenstics. Too Reference at +25 °C *10/-120 | x10 Bl External dimensions (Unit: mm)
Frequency voltage o
chaqracter%lstics g fIv Ta=+25 °C, Voo=2.0t0 5.5V +2.0 x 10V PY RTC'4543$A (SOP 14-pin)
Aging fa | Firstyear Ta=+25°C, Voos5V | 5.0 | x 10%year HHHHAAAA i
* Please ask tighter tolerance. D R4543 B .
sl H
L. E 1234A N
B DC characteristics (Vo=5 V+0.5 V, Ta=-40 °C to +85 °C) EEEEELE
Item Symbol Condition Min. | Typ. | Max. | Unit 10.1+0.2
1| loor | voos50V 15 | 30 \ |2
1002 _ CE="L", Foe="L" & N
2 Voo=3.0V e 1.0 | 20 iulalalalal Fr e
Current q 8 Iops Vop=2.0V SES _ 0.5 1.0 ‘ ‘ 1.27 0.35
consumption HA +—
4| loos | Vpp=5.0V | CE="L", Foe="H" 4.0 | 10.0
5[ loos | vop=3.0V FeeL="L" 25 | 65
6 | 1006 | Vop=2.0V |No load on the Foor pin 15 4.0 ® RTC-4543SB (SOP 18-pin) B
“H” input voltage \ WR, DATA, CE, CLK, {0.8Vop — v HABAAAAAH
“L” input voltage Vi FoE,FseL pins o 0.2Vop R4543 B ~
Input off-leak current | loFe | WR, CE, CLK, Fo,FscL pins 05 | pA 3 5
“H” output voltage Vorn | Vooz50V | fow=-1.0 mA 45 — oE 1234A =
Vo = i
oHz | Vpp=30V | DATA, Four pins | 2.5 v HHEHHHOHHH
“L” outout voltage Vour | Vpp=5.0V | lo=1.0 mA . 0.5 112502
p g Vorz | Vop=3.0V | DATA, Fout pins 08 / - I ;é 0° 10 10° s
lo =5, . - l S‘ L
Output leak current Vo _55V DATA, Four pins | -1.0 10 | MA T
lozt | Vour=0V 127 04 06
Supply detection voltage | Vor 14 17 | 20 \
» C. ) — — F ) ) A .
Output load conditions — Four pin SLSTTL L Metal may be exposed on the top or battom of this product. This won't affect any quality, reliability or electrical spec.
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I? C-BUS INTERFACE REAL TIME CLOCK MODULE

RX-8025SA/NB

Product number (please refer to page 2)
Q4180255xxxxx00
Q4180259xxxxx00

Built-in frequency adjusted 32.768 kHz crystal unit.
Compliant with I1?C high-speed bus specifications. (400 kHz)
Dual Alarm and Timer IRQ function are Available.

32.768 kHz clock frequency output. (FOE, FOUT) RX-80255A RX-8025NB
Low backup current : 0.48 pA/3 V (Typ.)

Wide operating voltage range : 1.7 Vto 5.5 V _ n -
Wide timekeeper voltage range : 1.15V to 5.5V Actual size

The details are mentioned in the application manual.

| http://www.epsondevice.com The 12C-Bus is a trademark of Philips Electronics N.V.
B Specifications (characteristics) B Terminal connection
B Absolute Max. rating GND=0V
" - - ® RX-8025SA
Item Symbol Condition Min. Max. Unit
-0. + .
Supply voltage Voo VDD to GND 03 6.5 #14 #8 No. | Pin terminal | No. | Pin terminal
Input voltage Vi |SCLSDAFOE pins| GND-0.3 | +65 y HHHHHHH 1 ne T4 1 ne
outout vol Vor  |SDA,INT,INTBpins| GND-0.3 | +6.5 z SCL SR SDA
utput voltage - 3 F 12 INTB
P 9 Voz FOUTpin | GND-05 | Voo+0.3 D . e Tl oo
Storage temperature Range | Tsto Sm'aeffefsuﬁzfcmd”a -55 +125 °c 5 TEST |10 INTA
I:l I:l I:l I:l I:l I:l I:l 6 Vob 9 N.C
. 7 FOE 8 N.C
B Operating range GND=0V #1 #1
Item Symbol Condition Min. Max. Unit
Power voltage Vob — 1.7
55 Vv ® RX-8025NB No. | Pin terminal | No. | Pin terminal
Clock voltage Verk — 1.15 1 FOE 22 NG
Operating temperature | Toer  |No condensation|  -40 +85 °C #22 #14 2 Voo 21 N.C
S R 8 N.C 20 N.C
.. 4 TEST 19 N.C
B Frequency characteristics GND=0V 5 | rour |18 N.C
Item Symbol Condition Range Unit g SCL o N.C
7 SDA 16 N.C
Frequency tolerance Aflf Ta=+25°C,VDD=3.0V | AA:545[M]| x10° 8 INTB 15 N.C
Oscillation start-up time tsTa Ta=+25°C, VDD=3.0V | 3 Max. s 9 GND 14 N.C
Freguency temperature Top Ta=-10°C to +70°C, +10 10° €0 INTA i —
characteristics Voo=3.0V; Reference at +25°C|  -120 X 4l N.C 12 —
Frequency voltage i Ta=+25 °C, 5
et _ +1 Max. x 10 . .
characteristics Vop=2.0Vto 55V B External dimensions (Unit: mm)
Aging fa | Ta=+25°C,VDD=3.0V,firstyear | +5Max. |X 10°/year
[TEquivalent to 15 seconds of monthly deviation (excluding offset.) ® RX-8025SA (sop 14-pin)
B DC characteristics (GND=0V, VDD = 1.8V 10 5.5V, Ta= -40°C t0 +85 C) HHHHHAH
Item Symbol Condition Min. | Typ. | Max. | Unit b R8025 B ol
2| 3
£5CL=0 Hz, FOE = GND N
Standby current Ipp2 | INTA, INTB = Voo Vop=3V 0.48| 1.20 | pA 2 i
Four ; output off ('L" level) H H H H H H H
“H” input voltage ViH i 0.8 Voo 55 10.120.2
- SCL, SDA, FOE pins Vv -
“L” input voltage ViL GND 03 0.2 Voo \H =
“H” output current lon | Four pins, Vor=Voo-05V 0.5 julslalalil o
loL1 Four pins, VoL=0.4V | 0.5 J‘ !1'27 035
“L” output current loL2 m, INTB pins, Vo=04V | 1.0 mA
los | SDApin,VoL=04V | 4.0 ® RX-8025NB (son 22-pin)
V= 6.3 Max.
Input leakage current | SCLPins,Vi=55VorGND |y 1 | pA T
wp=ssv | | | ™| | = |ee=ssssas
R8025 o
=9
3
OE 1234A
05 0.2
sp e




H Register table

Real time clock module

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 M40 M20 M10 M8 M4 M2 M1
2 Hours 0 0 H20 P, A H10 H8 H4 H2 H1
3 Weekdays 0 0 0 s} 0 w4 w2 w1
4 Days 0 0 D20 D10 D8 D4 D2 D1
5 Months 0 0 o] MO10 MO8 MO4 MO02 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 (o] (o] WH20 WP, A WH10 WH8 WH4 WH2 WH1
A Alarm_W ; Weekday 0 WW6é WW5 Ww4 Ww3 Ww2 wwi WWO0
B Alarm_D ; Minutes 0 DM40 DM20 DM10 DM8 DM4 DM2 DM1
© Alarm_D ; Hour o} o} DH20 DP, A DH10 DH8 DH4 DH2 DH1
D Reserved Reserved
E Control 1 WALE DALE 12,24 . TEST CT2 CT1 CT0
F Control 2 VDSL VDET XST PON [1] . CTFG WAFG DAFG
0 : Always set this bit to “0”".
B AC characteristics B Block diagram
Item Symbol Min. | Typ. | Max. Unit
SCL clock frequency fscL 400 kHz
Tolerance spike time on bus tsp 50 ns Fout %zuﬁﬁ _|c°mpa,aw,7w fm‘mﬁm Wiesetﬁ)r — T
Start condition set-up time tsu;sta o6 Foe Conrol — ,;e@;i'__( Voo
3 armf egister
Start condition Hold time tHD;STA 1 _Icgmpam‘m’D (Win, Hour)
SCL “L” time t 13 Divider i
X Lo |:|-|—_ osc ({r‘)igﬁc Div. [T (sec, Min‘l'-irullrj‘:(\eNeceE,u Sat; ;\/Ionth“(ear)
SCL “H” time tHIGH 0.6 us T T
SCL and SDA rise time tr
: - 03 el sc
SCL and SDA fall time tf Detect 9
Data set-up time tsu;paT 200 NTA bod Contol SDA
ns
Data hold time tHD:DAT 0 B ::%:’ Interrupt Control I:I Shift Register ': oo
Stop condition set-up time tsu;sTo 0.6
S
Bus free time tBUF 13 "
B Timing chart
Start Bit 7 Bit6 Elstg ACK Stop Start
Protocol Condition (s) MSB (A7) (A6) (RIW) N Condition (P) | | Condition (s)
tsusa tlow | tHiGH 1/fscL tsu;sTA
.-'---: - - 'j - — [ttt el ."“:A
I ] 1 I 1 1
- 1 ! v | b [ vl 1 1 T 1 ! 1 [
scL N ST : P Ll
1 ey L : : L P)! LSy
J— : S): W —_— : (P): : ( ):
i 1 i i i U e !
1 ! 1 1 | 1 U
Clo tr tr ! ! bl sl
-\ ! \/ T k1 i ! i\
1T B I/ 1 | [y 1 !
SDA L ! ! \ 1k N\
LI ' | S SO W I LI
tHD;sTA tsu;paT tHD;DAT tsp tsu;sto tHp;sTA
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Real time clock module

I? C-BUS INTERFACE REAL TIME CLOCK MODULE

RX-8581SA/JE/NB

Product number (please refer to page 2)

Q4185815xxxxx00 Q4185817xxxxx00 @
Q4185819x000200 @
* Built-in frequency adjusted 32.768 kHz crystal unit.

Compliant with I°C high-speed bus specifications. (400 kHz)

Alarm and Timer IRQ function are Available.
» 32.768 kHz clock frequency output. (Duty 50 + 5%)

» Automatic adjustment for leap year. RTC-8581SA RTC-8581JE RTC-8581NB
e Low backup current : 0.5 pA/3 V (Typ.)

 Wide operating voltage range : 1.8 V10 5.5 V ) m u -

» Wide timekeeper voltage range : 1.6 Vt0 5.5 V Actual size

Available as small package. (SON-22pin)

The details are mentioned in the application manual.

http://www.epsondevice.com The I?C-Bus is a trademark of Philips Electronics N.V.
B Specifications (characteristics)
B Absolute Max. rating owo=ov M External dimensions / Terminal connection nit: mm)
Item Symbol Condition Min. Max. Unit
Supply voltage Voo | VDD toGND 03 +7.0 v ® RX-8581SA (sop 14-pin)
Input voltage 1 Ving FOE pin VDD+0.3 #14 No. | Pin terminal [ No. | Pin terminal
Input voltage 2 Vinz SCL, SDA pins GND-0.3 +8.0 y H H H H H H H 1 N.C 14 Fout
- - 2 SCL 13 N.C
Output voltage 1 Vour1 Fmﬂln. VDD+0.3 R8581 o % z DA 7 NG
Output voltage 2 Vout1 | SDA, INT pins +8.0 E 1234A N 4 N.C 11 Vob
Storage temperature Tste Smf&ﬁﬁé;ﬁﬂ%"”m -55 +125 °C FEEEHHE 5 GND | 10 FOE
. 6 N.C 9 N.C
#
B Operating range GND=0V 101202 7 T |8 NC
Item Symbol Condition Min. Max. Unit
Power voltage Vop — 1.8 3
55 v &
Clock voltage Verk — 1.6 Lt o
Operating temperature Toer  [No condensation -40 +85 °Cc
B Frequency characteristics GND=0V
Item Symbol Condition Range Unit
Frequency tolerance Af/f Ta=+25 °C, VDD=3.0 V 523 0| x10° ® RX-8581JE (vs03 20-pin) Nlo. B t:lr?inal ’;g' Pin t:lrrcninal
Oscillation start-up time tsta Ta=+25 °C, VDD=3.0 V 3 Max. s 2 N.C 19 N.C
Frequency temperature Top Ta=-10°C to +70°C, +10 10° #20 #1 3 FOE 18 N.C
characteristics Vop=3.0 V ; Refernce at +25°C|  -120 X goonnnnnng 4 Voo 17 N.C
Frequency voltage N Ta=+25 °C, 10°V R8581 5 FOUT | 16 N.C
characteristics VDD=2.0Vt0 5.0V 2 Max. | X = 6 SCL 15 N.C
Aging fa Ta=+25°C, VDD=3.0V | +5Max. |x10°/year E 1234A 7 SDAT | 14 N.C
[TEquivalent to 1 minute of monthly deviation (excluding offset.) rooroooToToon 8 (Voo) |13 N.C
[ZPlease ask tighter tolerance #1 #10 9 GND [ 12 N.C
m i ) . 70503 10 INT 11 N.C
DC characteristics (GND=0V, VDD =18V 1055V, Ta = -40C to 485°C) 22
Item Symbol Condition Min. | Typ. | Max. | Unit . 62Max.
Power current 1 Ioon | fsa=0Hz V=5V 0.65| 1.2 g
INT = Voo, FOE = GND iiainiataizisiaiatr) * 2z e\
Power current 2 Iob2 | Four; outputoff (L level) | Voo=3V 0.45| 0.8 J_@% J@ 22 oM
Power current 3 Iops | fsc=0Hz V=5V 30| 75 .75 .75
INT, FOE = Voo HA
Power current 4 Ibpa | ;2 768kHroupt ON, CL=0pF | Voo =3V 17 | 45
Power current 5 lops | fset=0He Vop=5V 8.0 | 20.0
INT, FOE = Voo
Power current 6 Iop6 | fur; 2768kt 8, CL=305F | Voo =3V 50 | 12.0 No. | Pin terminal | No. | Pin terminal
_ Vit FOE pin 0.7 Vo Vorf03 ® RX-8581NB (son 22-pin) 1 INT_ | 22| NC
“H” input voltage - 2 GND 21 N.C
ViHz SCL, SDA pins 0.7 Voo 6.0 3 (Vo) 20 NC
“L” input voltage Vie Input pin GND-0.3 0.3VDD 6.3 Max. 4 N.C 19 N.C
VoH1 Voo=5V, low=-1mA 4.5 5.0 22 #14 ‘ 5 SDA 18 N.C
s — 6 scL | 17| N
“H” output current V i = = 2.2 3.0
utput cu oH2 | Fourpin | Voo=3V, low=-1mA R8581 ~ 7 FOUT 16 N.C
Vons Voo=3V, low=-100pA| 2.9 3.0 Y 2 g 8 Vob 15 N.C
VoL Voo=5V, lo=ImA | GND GND05 © 9 FOE 14 N.C
Sl O E 1234A w0 e B —
Vo2 [Fourpin |Voo=3V, lo=ImA | GND GND+0.8 :
#1 #1 o, 11 N.C 12 —
Vous Voo=3 V, lo.=100pA | GND GND+0.1 M_L 0.2 o
“L” output current
in =
Vois P Voo=3V, loi=1mA | GND GND+0.4
Vois | SDApin |Voo>2V, lou=3mA | GND GND+04
Leakage current luc | Input pin, Vin=Voo or GND | -0.5 0.5 uA Metal may be exposed on the top o bottom of this product. This won't affect any quality, reliabiity or electrical spec.
Low voltage detection loz INT, SDA pins, Vour = Voo or GND | -0.5 0.5




Real time clock module

H 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
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
c Timer Counter 1 . . . . 2048 1024 512 256
D Extension Register TEST WADA USEL TE o} 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 Block diagram
Item Symbol Min. Max. Unit
SCL clock frequency fseL 400 kHz 32'568 kHz
Tolerance spike time on bus tsp 50 ns —
Clock and Calendar
Start condition set-up time tsu;sTA 06
Start condition Hold time tHD;STA ' Fout |—‘©
SCL “H” time tHIGH 0.6 us
SCL and SDA rise time tr INT Alarm register
- 0.3
SCL and SDA fall time tf
Date set-up time tsu;DAT 100 scL. —» |In21(t:enl2::se Pa—— Comr(;\lnrdeglster _—
ns SDA «—— era
Date hold time tHD;DAT 0 circuit Systerm Controller
Stop condition set-up time tsu;sto 0.6
S
Bus free time tBUF 13 "
Fout Duty tult 45 55 %
B Timing chart
Start Bit 7 Bit6 Elstg ACK Stop Start
Protocol | condition (s) MSB (A7) (A6) =) ® Condition (P) | | Condition (s)
tsusa tlow  tHiGH 1/fscL tsuisTA
.-'---: - - 'j - — mTTTIITTTTS el r'“u
I / 1 1 1 1
- 1 ! v | b [ vl 1 1 T 1 ! 1 [
scL N ST : P Ll
1 e T L : ! (P ! sy
J— : S): W —_— 1 ( ): 1 ( ):
i 1 i i i ! taur i !
A tr t i | P ™o
-\ ! \/ T k1 i ! P\
1T B I/ 1 | [y 1 !
SDA L ! ! \ 1k N\
L - o A e B e
tHD;STA tsu;pat tHD;DAT tsp tsu;sTo tHD;STA
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Real time clock module

|, C-BUS INTERFACE REAL TIME CLOCK MODULE

RTC-8564JE/NB
RX-8564CF

Product number (please refer to page 2)
Q4185647x000100 Q4185649x0000200

Q418564Ax000100

* Built-in crystal unit allows adjustment-free efficient operation. RTC-8564JE RTC-8564NB RX-8564CF
» Compliant with I*C high-speed bus specifications. (400 kHz)

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

» Operating in wide voltage range from 1.8 Vto 5.5V, Actual size

and in wide range of clock voltage from 1.0 Vto 5.5 V.
(RTC-8564JE/NB : -20°C to +70°C / RX-8564CF:+25°C)
» Low power consumption at 275 nA/3.0 V. (Typ.)

The details are mentioned in the application manual.

| http://www.epsondevice.com The I’C-Bus is a trademark of Philips Electronics N.V.
B Specifications (characteristics) B External dimensions/Terminal connection  (unit: mm)
B Absolute Max. ratin
g | @ RTC-8564JEwsoro0on) (oo T o
Item Symbol | Condition Min. Max. Unit MMt E T TS e A T
#20 #11 1 N.C 20 N.C
Supply voltage Vop Voo to GND -0.5 +6.5 \% nononoopoon. 2 N.C 19 N.C
Input volt; \Y Input pin 3 18 X
nput voltage | i p GND-0.5 | Voot0.5 v R8564 . CLKOE - N.C
Output voltage Vo INT pins < Vop N.C
DC Input current | © 2 CLKOUT 1 16 B
i : — -10 10 mA E 1234A 6 scL 15 | ne
DC Output current lo b 7 SDA 14 N.C
Stored as bare product o #Ii pHEEnEy u#lfg 8 (GND) 13 N.C
Storage temperature Tste et angeching 55 +125 C 5 o o N.C
B Operating range 7.020.3 0] N 11t | ne
Item Symbol Condition Min. Max. Unit . 6.2 Max.
Power voltage Voo 'ZC'BEOSOakCHC?S a1 % S g
5.5 \Y i
Clock voltage Veik — Viow 0.65 022 0 Mi‘r: N -
Operating temperature Topr | No condensation -40 +85 °’C ©.75) ©.75)
B Frequency characteristics
Item Symbol Condition Range Unit o RTC-8564NB(SON 22-pin) No. | Pin terminal | No. | Pin terminal
Frequency tolerance Af/fo Ta=+25 °C, Voo=3.0 V 5423 x 10° ; é’:; ii Eg
Oscillation start-up time tsta Ta=+25 °C, Voo=1.8 V 3 Max. s 6.3 Max. 8 (GND) 20 N.C
Reference at +25°C, w2 ___ #l4 4 N.C 19 N.C
Py perale | 1, | Tl CoH0 R0 | o | 100 - 5| soa |18] nC
R8564 o 6 scL 17 N.C
RTC- Ta=+25C, S
Frequency voltage 8564JE/NB | Voo=L0V 10 5.5V Yo ; CLKOUT | 16 N.C
15 .
characteristics v RX- Ta=+25°C, 2 Max. | x10°/V O E 1234A —t 9 CI\./IEICD)E 14 E g
8564CF | Voo=18Vt05.5V pof 1 0 NG 3 —
Aging fa Ta=+25°C, Voo=3.0 V +5 x 10°%/year 0.5 021 11 N.C 12 —
+ Please ask tighter tolerance pa
H
B DC characteristics (GND=0V, Voo=1.8 V t05.5V, Ta=-40 °C to +85°C) m Sl ;
Item Pin |Symbol| Condition | Min. | Typ. | Max. | Unit
Power current 1050 fscL=400 kHz . 800
(during access) fsci=100 kHz 200 ® RX-8564CF son 10-pin)
Power current fsc1=0 Hz, Voo=5.0V 0.33 | 0.80 ‘ 5.0 0.2 ‘
(not during access) 100 | fooi=0 Hz, Voo=3.0V 0.275 | 0.70 [ 10 |
(CLKOUT=0 Hz) — fs=0Hz, Voo=20V| — | 0.25 | 0.65 | MA |
Power current fsc1=0 Hz, Voo=5.0 V 25 | 34 E 8 5 6 4 S
(not during access) Ibo32k | oo =0 Hz, Voo=3.0V 15 | 2.2 ﬁ
(CLKOUT=32.768 kH2) fsci=0 Ha, Voo=2.0V 11|16 [ Q 123A ]
“L” input voltage Vi -0.5 0.3Vop — =
“H” input voltage Vi T 0.7V wows| Y
“L” output current SDA loL -3 L 1 =
—x =
“L” output current INT lo 1 - | | H H H H H | 31 SI No. | Pin terminal | No. | Pin terminal
e oo |Vo=0.4V, Voo=5 ] mA 1 o |10 cikoe
“H” output current CLkour loH — 1 2 CLKOUT 9 N.C
Leakage current lo |Vour=Voo or GND| -1 1 HA g N.C g N.C
Low voltage detection — Ta=-40 °Ct0 85 °C 1.1 g Sgk ; é’:lTD
RTC-8564JE/NB Vi TEDCO0C] | gg [ 10 |
Low voltage detection O T Taz-40°C 10485 °C 1.2 ) ) o )
RX-8564CF Ta=125°C 10 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

H 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 S 20 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 # * # * * W 4 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-Min 40 A-Min 20 A-Min 10 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-Hr 1
B Day Alarm AE # A-Day 20 A-Day 10 A-Day 8 A-Day 4 A-Day 2 A-Day 1
© Week Alarm AE ® * * # A-W 4 A-W 2 A-W 1
D CLKOUT frequency FE * * #* * * FD1 FDO
E Timer control TE * * * * * TD1 TDO
F Timer 128 64 32 16 8 4 2 1
0 : Always set this bit to“0".
B AC characteristics (Vor18V 1055, Ta=40'c10+65°c) M Block diagram
Item Symbol Min. Max. Unit
SCL clock frequency fscL 400 kHz
— — 32.768 kHz Voltage gg:gg:; 00
Tolerance spike time on bus tsp 50 ns CRYSTAL Detector Seconds
Start condition set-up time tsu;sTA = lose Minutes
0.6 - wid —| Hours
Start condition Hold time tHD;STA Divider Days
_ CLKOUT Weekdays
SCL “L” time tow 1.3 CLKOE —— Control 4 Month/Century
P s iNT Years
SCL “H” time tHIGH 0.6 Control Minutes Alarm
K K Logic Hour Alarm
SCL and SDA rise time tr 03 scL ——— IC-BUS Day Alarm
- . Interf
SCL and SDA fall time t SDA ~—— reriace ¥ Weekday Alarm
CLKOUT frequency
. Address ! -
Data set-up time tsu;DAT 100 i Register Timer Control
ns Timer OF
Data hold time tHD;DAT 0 — m 1 ‘
Stop condition set-up time tsu;sTo 0.6 us
H Timing chart
Start Bit 7 Bit6 oo ACK Stop Start
Protocol | condition (s) MSB (A7) (A6) o ) Condition ) | - | Condition (s)
tsusTa tlow | tHicH 1/fscL tsu;sTA
o |- —\ — : =
4 : I .L j_ +4 1 .v_ I : I _\.
scL | N , | 18
! i (Y 1 hy / i 1 S):
S RN O — : L
i : > > ! teur 1 f !
1 ' tr tr o ! ! '
R - ! R
1 1
SDA N ! il ; L
= - i i
> —> L
tHD;sAT tsu;paT tHD;pAT tsp tsu;sTo tHD;sTA
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Real time clock module

4-bit REAL TIME CLOCK MODULE

Product number (please refer to page 2) ﬁ
Q4273018x000200 ' .
Q4273011x000200 il

* 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°)

i ! ! ! RTC-7301SF RTC-7301DG
* Built-in alarm and timer interrupt functions.

* Built-in semiconductor temperature sensor (Voltage output: -7.8 mV / °C, RTC-7301SF) -

* Operating voltage range:2.4 V' t0 5.5 V, time keeping voltage range: 1.6 Vt0 5.5V )

* Low current consumption (0.6 pA /3 V Typ.) Actual size

* High speed parallel interface compatible with SRAM

The details are mentioned in the application manual.

| http://www.epsondevice.com

B Specifications (characteristics) B Terminal connection
B Absolute Max. ratings oND=0v [ B TC-7301SF o [Pl o, [P min
Item Symbol Condition Min. | Max. | Unit w4 13 ; ECSON gg (\\’/ZDD)
Supply voltage Voo Voo to GND 0.3 +7.0 nnnononoonnnnni 3 Four 22 | (Vo)
Input voltage Vin_ | Input terminal D0 o D3 pins | GND -0.3 | Voot 0.3 v £ V@SP z 823
Output voltage(1) Vour1 IRQ pin GND-0.3| +8.0 3 |io ig (Xgn)
Output voltage(2) Vour2 | FOUT, D0-D3 pins, VTEMP pin | GND -0.3 | Voo+ 0.3 D 8 o 17 o
Storage temperature Tste | Stored as bare product after unpacking |~ -55 +125 °C @) 9 A 16 D:
0| A |15 ] oD
_ » J00000000000 plow Tl w
B Operating conditions GND=0V #1 #2
Item Symbol Condition Min. | Max. | Unit e RTC-7301DG
Power voltage Voo 2.4 5.5 \ 8 #0 No. [ Pin terminal | No. [ Pin terminal
Clock voltage Vork J— 16 55 | v ninininininininin > | Four 117 | tven
Operating temperature Torr No condensation - 40 +85 °C 3 1RO [ 16 | (von)
D 4 Ao 15 CS:
5 Ar 14 Do
F h teristi O 6 A2 13 D
7 As 12 D2
B Frequency characteristics EpEREIEEREIERERE] o o TR
Item Symbol Condition Range Unit #1 #9 9 | oND |10 | WR
Frequency precision Afffo | Ta=+25°C, Voo=3.0V 5+23 = x 10°¢
Oscillation start-up time tsTa T=425 °C Voo= 2.4V 3 Max. s ® (Voo) and Voo are to have the same level of voltage. Do not connect it to any external terminals.
Frequenc?/ tfemperature Top Ta=-10 °C to +70 °C, +10/-120 X« 10 ) )
characteristics Vop=3.0V B External dimensions (Unit: mm)
Frequency v.oltage .y Ta=+25 °C, 2 Y10V
characteristics Voo= 1.6 V 10 5.5V ® RTC-7301SF(ssop 24-pin)
Aging fa =425 °C, Vop=3.0V +5 X 10%/year
* Please ask tighter tolerance 105 Max.
B DC characteristics GND=0 V,Voo=L6 V10 5.5 V.Ta= - 40 °C to + 85 °C HOAAOAABAAAA
Item Symbol Condition Min. | Typ. | Max.| Unit .
Current consumpti CSO0,RD,WR=! » R7301 HE
ption CS0,RD,WR=Vop w3
(When non-accessed) | ' |Voo=5V| Ao-As,CS1=GND — | 10]20|pA o E 123 4A 3
~ Do-Ds,IRQ=Hi-z i
FOUT  =Output OFF FOUT=Hi-z(OFF) FEBEBEHEHEHEE |
VTEMP =Output OFF [ "2 |Voo=3V| Virewp=Hi-z(OFF) — |06 10| kA
Note)There is no VTEMP pin on the RTC-7301DG so
standards for the VTEMP pin within the conditions described above do not apply.
B Temperature sensor characteristics ep-0v1e=-40°Cto+85° Metal may be exposed on the top or bottom of this product, This won't affect any quality, reliabilty or electrical spec.
Item Symbol Condition Min.| Typ.| Max.| Unit
Temperature output VTENP Ta=+25 °C, GND based output voltage ® RTC-7301DGip 18-pin)
voltage VTEMP pins, Voo=2.7 V10 5.5V 1470 v ‘ 251 ‘
Output precision Tacr | Ta=+25°C, Voo=2.7V 1055V +5.0| °C ‘ﬁ i e e s B ﬁ‘
Temperature -40°C<Ta<+85°C,
P. . Vse _ -7.3| -7.8] -8.3|mV/°C 21 |D RTC7301
sensitivity Vop=2.7V10 5.5V ) E 123 4A
Linearity ANL |-40°C<Ta<+85°C, Vm=2.7Vt05.5V +2.0] % S 762
Temperature detection range[ Tsor | ANL <+2.0 %, VDD‘:2.7 V55V | -40 +85| °C 7 \ g —\
Output resistance Ro Ta=+25 °C, VTEMP pins, Voo=2.7V to Q :L S T 7
P 5.5V GND standard and Voo standard 10130 - //J a\%’
N Ct Voo=2.7 V10 5.5V 100 | pF +— 0105
Lo GEelTIe R Voo=2.7 V1055V 500 kQ J—j@ auﬁ H
Response time trse | Voo=3.3V C.=50 pF, Re= 500 kQ, Max. £1.°C 200 s -

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



Real time clock module

B Register table
BankO0 Clock and calendar registers Bank1 Alarms and FOUT registers = Bank2 Digital offset and timer registers

g Register = = = = 5 Register = = = = 5 Registers = = = =
£ 2 =2
0 1 second digit | 8 4 2 1 0 1 second digit | 8 4 2 1 0 . DT3 | DT2 | DT1 | DTO
Digital offset
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 — o] o o o]
3 10 minute digit [¢] 40 20 10 3 10 minute digit | AE 40 20 10 3 — [¢] o] o [¢]
4 1hour digit 8 4 2 1 4 1hour digit 8 4 2 1 4 Timer counter 8 4 2 1
5 10 hour digit | o o 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 0 o 20 10 8 10 day digit | AE . 20 10 8 Timer settings TE |TI/TP| TD1 | TDO
9 1 month digit | 8 4 2 1 9 — . . . . 9 — o] o o] o
A 10 month digit | o s} o 10 A — . . . . A — ¢} o o ¢}
B 1yeardigit | 8 4 1 B CS1 Controller [CTEMP [CDT ON| o . B — o o o o
© 10 year digit | 80 | 40 20 | 10 C | FOUTdwiderratiosetfingregister | o | FD2 | FD1 | FDO © — ¢} o o o
D 100 year digit | 800 | 400 | 200 | 100 D | FOUTdiiderratio stting register | FE o | FD4 | FD3 D — o) o ) o)
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 | BakSl1 | BankSel0 | STOP | BUSYIADI F Control register | BakSelL | BankSel0 | STOP | BUSYIADI F | Control register | BakSll |BakSel0 | STOP | BUSYIADI
Bl Reading data
e B AC characteristics
*GND=0V, Ta=-40 °C to + 85 °C _+Input conditions: VI= 0.5 x VDD, VO= 0.5 x Vo +Output load: CL= 100 pF (tACC,tACS tARD)
Aoto As = _
wioo | Voo=2.4 103.6 V| Voo=4.5 t05.5V ;
Symbol| Condition Unit
:ACC o Item DL Min. | Max. | Min. | Max.
= X e Read cycle time tre — 150 | — | 85 | — ns
teiz tenz Address access time tacc — — | 150 | — 85 ns
4 CE access time tacs — — | 150 | — 85 ns
CSt /1 Lacs ; —
t RD access time tarD — | 100 — 45 ns
cLz tenz .
taro CE output set time tewz — 5 — 3 — ns
RD N\ / CE output floating tenz — — 60 — 30 ns
toz forz RD output set time toLz — 5 — 3 — ns
4 A i — — — ns
Do to Ds }T 75<>_ RD output flqatlng toHz 60 30
QOutput hold time toH — 10 — 5 — ns
" Write cycle time twe — 150 | — 85 — ns
u W"t'ng data (CS Control) Chip select time tew — 140 | — 70 — ns
twe Address valid end of write taw — 140 | — 70 — ns
Address setup time tas — 0 — 0 — ns
Aoto As = : Address hold time twr — 0 — 0 — ns
= tow = Write pulse width twe — 130 | — 65 — ns
cso /// 3 0 7 \ S S S Input data set time tow — 80 | — 35 — ns
tas Input data hold time ton — 0 — 0 — ns
FOUT=
cst 7 FOUT output frequency duty DUTY 32.768 kHz 40 60 40 60 %
_ X B Block diagram
WR ] 7 .
tow |_ton 32'738 Hz Control line
T n
DIVIDER Degital Trimming ]
ias VTEMP | Temperature REGISTER
B Writing data (WR Control) i I:,Sensor 4
ouT
tuc moisE | FOUT CONTROLLER CLOCK and CALENDAR
Aoto Aa — - INTERRUPTS TIMER REGISTER
CONTROLLER
— L >
Cse > Aoto Asc | ALARM REGISTER
S Do to D3 < =
WR BUS - ~ S
CS1 /| RD INTERFACE CONTROL REGISTER
ol CIRCUIT and
\ twe — SYSTEM CONTROLLER
R N L 7 Cs1
tow ton *This is a block diagram for RTC-7301SF.
7 X Be aware that RTC-7301DG differs according to the following 2 points.
Do to D3 - @7 *1)The VTEMP output is not connected to an external pin.
*2)The FCON input pin is not connected to an external pin, but is fixed at "H" internally.
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Real time clock module

4-bit REAL TIME CLOCK MODULE

RTC-62421/62423

Product number (please refer to page 2)
Q4262421xxxxx00
Q4262423xxxxx00

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

RTC-62421 RTC-62423
calendar).
 Pins and functions are compatible with the MSM6242 series.
ATCG2421 A
EFSO8 12348
Actual size !
The details are mentioned in the application manual.
| http://www.epsondevice.com
Bl Specifications (characteristics) B Terminal connection
l Absolute Max. ratin
9 _ ® RTC-62421 No. | Pin terminal | No. | Pin terminal
Item Symbol|  Condition Min. Max. Unit s 410 1 so.p_ |18 Voo
Supply voltage Voo Taz425 °C -0.3 +7.0 Binininininininin 2 CSe 17 (Vop)
Input and output voltage| Vo GND-0.3 | Voo+0.3| V 3 ALE 16 (Voo)
St q . RTC-62421 -55 +85 D 4 Ao 15 CS:
orage temperature Tste RTC-62423 55 125 c Z ﬁl 1;1 gn
\2 1
+Stored as bare product after unpacking T 7 As 12 D:
#1 #9 8 RD 11 Ds
B Operating range 9| owo [10] wR
; = _ — | ® RTC-62423 — S—
tem Symbol Condition Min. Max. | Unit No. | Pin terminal [ No. | Pin terminal
#24 #13 1 STD. P 24 Voo
Power voltage Vob —_ 4.5 55 Vv H ﬂ ﬂ ﬂ ﬂ H H H H H ﬂ ﬂ 2 - 23 Woo)
Clock voltage Verk — 2.0 55 \ 3 NC 22 (Voo)
Operating temperature Torr No condensation -40 +85 | °C 4 AE |21 NC
D 5 A |20 cs:
6 NC 19 Do
O 7 Au 18 NC
pggooooooogyg e ne |17 | we
#1 #12 9 A 16 D:
B Frequency characteristics i‘; A ii >
RD 3
Item Symbol Condition Range Unit 12 GND 13 WR
62421 A 10 o (Vo) and Vooare to have the same level of voltage. Do not connect it to any external terminals.
Ta=t25°C | 62421 B +50 ® NC is not connected internally.
Frequency tolerance Aflfo
Vop=5V | 62423 A +20 « 10
62423 +50 Bl External dimensions (Unit: mm)
Frequency temperature Tor (Reforencs at 185 °¢) +10/-120 ® RTC-62421 (DIP 18-pin)
characteristics (F;gfgr‘;gcgoaﬁg:%) +10/-220 ‘ 231 Max. ‘
Frequency voltage Ta=+25 °C Y 10°M ’-ﬁ AAAAAAaA ﬁ\
- IV _ +5
characteristics Vop=4.5V to 5.5V
H Voo=5 V, Ta=+25 °C. 10&/ $ D RTC62421 A
Agmg fa firétyear ' +5 ! )’Eﬂf O EPSON 1234A
S S Gy Sy S S S 7.62
Fr i \ % ‘
= S

Y\ 0.25
B DC characteristics W ‘?ﬁ‘lw I

Item Symbol| Condition | Min. | Typ.| Max. | Unit | AgRlicable - . £
. Ibp1 Voo=5V 15| 30 A el
Current consumption s CS:=0 V—anzzv — 118 | ® — ® RTC-62423 (S0P 24-pin)
“H7 i — All inputs 16.3 Max.
H” input voltage (1) ViHi . 2.2 v other?han ax.
“L” input voltage (1) Vit 0.8 CS1
Input leak current (1) lLka ~ 1/-1 anput other HOOHAHAAHAAAAAT
Vi=Voo/O V| __ PA
Input leak current (2) lik2 — |10/-10 RTC62423 A i’
“L” output voltage (1) Vo | lot=2.5 mA 0.4 Do to D3 D EPSON 1234A @ §
“H” output voltage Vou | lon=-400pA| 2.4 — Vv @) =
“L” output voltage (2) | voo | la=25mA 04 o IEEEEEEEEE )
OFF leak current lorrk | Vi=Voo/O V| — 10 | pA :
Input capacity C1 mﬁ’cﬁm 5] _ |PF_|inputPins :TL
“H” 415V, o0 10° L&H« ]
H .|nput voltage (2) Viee |\ oviossye el y cs. ! ! 107 0°to 10
“L” input voltage (2) Viz - 1/5 Voo




4-bit REAL TIME CLOCK MODULE

RTC-72421/72423

Product number (please refer to page 2)
Q4272421xxxxx00
Q4272423xxxxx00

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

» 12/24 h clock switchover function and automatic leap year setting.

e Interrupt masking.

The details are mentioned in the application manual.

B Specifications (characteristics)
B Absolute Max. rating

| http://www.epsondevice.com

Real time clock module

Actual size

RTC-72421

RTGT2421 &
EFS0H 12344

RTC-72423

Bl Terminal connection

® RTC-72421

#8 #10
(I I CT I I

z
o

Pin termi

nal Pin terminal

STD. P

Voo

CSo

(Vob)

D

ALE

(Vop)

Ao

CS:

A1

Do

Az

Q
ooy
#1 #9

® RTC-72423

#24 #13
Q0000000000

D1

Az

D2

RD

Ds

© |00 (N[O |0 |s (W N

GND

WR

z
o
o

in termi

nal Pin terminal

STD. P

Vop

D
@)

CSe

(Vop)

NC

(Vop)

ALE

NC

Ao

CS:

NC

Do

A

Juouuuoouuuly
#1 #12

® (Vo) and Voo are to have the same level of voltage. Do not connect it to any external terminals.

® NC is not connected internally.

NC

NC

NC

© ||| |0 AW (N

Az

D1

i
o

As

D2

RD

-
-

Ds

[N
N

GND

WR

Bl External dimensions

(Unit: mm)

Item Symbol Condition Min. Max. Unit
Supply voltage Vob Ta=+25 °C -0.3 7.0
Input and output voltage | Vo Ta=+25 °C GND -0.3 | Voo+0.3 v
RTC-72421 -55 +85 .
Storage temperature Tste RTC-72423 55 +125 C
«Stored as bare product after unpacking
B Operating range
Item Symbol Condition Min. Max. | Unit
Power voltage Voo — 45 5.5 \
Supply voltage Verk — 2.0 55 Y,
_ -10 70
Operating temperature = [  Torr RTC-72421 °C
RTC-72423 -40 85
=No condensation
B Frequency characteristics
Iltem Symbol Condition Range Unit
72421 A +10
Ta=+25 °C 72421 B +50
Frequency tolerance Aflfo VDD=5 V 72423 A +20
72423 +50 «10°
-10°Cto +70 °C +10/-120
Frequency temperature Tor (Reference at +25 °C)
characteristics ° -40°Cto+85°C +10/-220
(Reference at +25 °C) )
Frequency voltage Ta=+25 °C "
characteristics v VDD=2.0Vto 55V 5 Max.  |xIOw
5
Aging fa | VDD=5Y, Ta=25 °C,frstyear | 45 Max. [0
B DC characteristics
Item Symbol | Condition | Min. [Typ.| Max. | Unit | Agplicable
) I GSEOV 5y 1] 10
Current consumption — Excludemput/L — HA —
Iooz | output current | Voo=2V 09| 5
“H” input voltage (1) | Vi 2.2 — All inputs
— — V  |other than
L” input voltage (1) | Vi 0.8 CS1
Input leak current (1) | lu |, oo | +1 A s
Input leak current (2) | Ik — | #10
“L” output voltage (1) [ Vour | loi=2.5 mA 0.4 Do to D3
“H” output voltage Vor | lon=-400 pA | 2.4 — |V
“L” output voltage (2) | Vo2 | lo=2.5 mA 0.4 .
Off leak current lorrk | Vi=Voo/OV | 10 | MA '
. Input 10 o 5o oDs
Input capacity C1 frequency 1 MHz 20| — pF Doto Ds
“H” input voltage (2) | Vi 4/5 Voo
P e @ Vie |\ 1055y — V| cs
L” input voltage (2) | Vi — 1/5 Voo

® RTC-72421 (DIP 18-pin)

23.1 Max.

‘r’:\ﬁf:\f:\f:\f:\ﬁr’:\r’:\‘

6.3

3

RTC72421 A
EPSON 1234A

S N S S S e

] [

~

<
_ 254 || 065 Max.

\

® RTC-72423 (sop 24-pin)

16.3 Max.

0.2 Min.

3.3 Min.

HHHHAHAAAAAAH

D

RTC72423 A

o EPSON 1234A

9
12.2 Max.

DOOOEBEEEEE I 1

ialslalsisls
1L

FRERED iE\ 3
—r
0.1 Min. 0°t010° w1

035 2.8 Max.

90° to 105°

94



SAW RESONATOR

FS-305

Product number (please refer to page 2)
Q25FS305xxxxx00

e Improved the Temp characteristics by new simulation technology.
« Reflow solderable SMD ceramic package.

» Capable of covering a wide frequency range, from 300 MHz to 1 GHz. S
e 1.45 mm Max. thickness is equal to SMD-type IC. -

« Perfect for small wireless equipment. AR e
 Excellent shock resistance and enviromental capability (prevention for contamination)
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 400 MHz to 1.0 GHz fundamental mode,
Please contact us for inquiries about available frequency

Temperature | Storage temperature Tste -40 °Cto +85 °C

range Operating temperature [ Torr -40 °C to +85 °C

Maximum drive level oL 10 mW Max. 400 MHz < fo <500 MHz, Ta=+25°C £ 3 °C

2 mW Max. 500 MHz < fo <1 GHz, Ta=+25°C+3°C

Recommended drive level DL 1 mW Typ.

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

Peak temperature eT +20°C+15°C

Temperature coefficient a (-1.620.4) x 10°/ °C?

Harmonic ratio Rs/R1 2 Min.

Series resistance R1 35 Q Max. 400 MHz < fo <1 GHz, Ta=+25°C+3°C

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

Shock resistance S.R. +10 x 10° Max. Nine drops on a concrete from 1500 mm
B External dimensions (Unit: mm) B Recommended soldering pattern (unit: mm)

2.54
#4 #5 | 127 | 46

ﬁ
|
|

1.9
=

4339A| - B

O}

o |l == = = = — —_— Y
b
©
E 2 3 FA I 3 o X
= e
S |
- — # # #4084
| | |
1.27
—————— L " 1 — —
3 NO. Pit terminal
d 2.54
3‘ 25 IN/OUT
= 1,34,6] GND
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SAW RESONATOR

FS-335/FS-555

Product number (please refer to page 2)
Q25FS335xxxxx00
Q25FS555xxxxx00

» Reflow solderable SMD ceramic package.
e 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 contamination) AEIE S
B Specifications (characteristics)
It Svmbol Specifications R .
em mbol
Y FS-355 FS-555 emarks
't ‘ 300 MHz to 870 MHz — Please contact us for inquiries about the available frequency.
Nominal frequency range
U AL ° - 230 MHz to 500 MHz
Temperature | Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature Torr -40 °C to +85 °C
10 mW Max. — 300 MHz = fo = 500 MHz, Ta=+25 °C + 3 °C
Maximum drive level GL 2 mW Max. —_ 500 MHz < fo = 870 MHz, Ta=+25°C + 3 °C
— 10 mW Max.
Recommended drive level DL 1 mW Typ. 2 mW Typ.
+25x 10°, 450 x 10%, £100 x 10° — 300 MHz = fo = 500 MHz, Ta=+25 °C + 3 °C
Frequency tolerance Aff +100 x 10° — 500 MHz < fo < 870 MHz, Ta=+25 °C £ 3 °C
(standard) " 5 5 _ o o
— +25x 10,250 x 10°,2100 x 10 Ta=+25°C+3°C
Peak temperature oT +25°C+15°C
Temperature coefficient a (-3.4+0.8) x 10%/ °C?
Harmonic ratio Rs/R1 2 Min.
25 Q Max. — 300 MHz = fo = 500 MHz, Ta=+25 °C
30 Q Max. — 500 MHz < fo < 870 MHz, Ta=+25 °C
Series resistance Ri — 40 Q Max. 230 MHz to = fo < 250 MHz, Ta=+25 °C
= 25 Q Max. 250 MHz < fo < 500 MHz, Ta=+25 °C
Aging fa +10 x 10°/year Max. Ta=+25 °C £3 °C
Nine drops on a concrete
Shock resistance S.R. +10 x 10° Max. P
from 1500 mm
B External dimensions (Unit: mm)
® FS-335 ® FS-555
254 127 127
: 4802 \'—T—’
44 #5‘ — 4 #4 __#3 _ #2
31224 ot . T
E129) ||| | [q gl 3 |=
—L - —]
3.8 #3 #2 #1
i | NO. Pin terminal B 0.8 NO. | Pin terminal
ﬁ 25 INJOUT - 37 | INJOUT
*’ 1346 GND P 48 NC
— 12,56/ GND
B Recommended soldering pattern (Unit: mm)
09 1299
1.27
254 96




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

FS-585

Product number (please refer to page 2)
Q25FS585xxxxx00

* Be able to operate up to + 120°C.

« Perfect for small wireless equipment.
» Reflow solderable SMD ceramic package. —
¢ Excellent enviromental capability ; i

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 315 MHz, 433 MHz Please contact us for inquiries about the available frequency.
Temperature Storage temperature Tste -40 °C to +125 °C Stored as bare product after unpacking
g Operating temperature |  Topr -40 °C to +120 °C
Maximum drive level GL 10 mW Max.
Recommended drive level DL 2 mW Typ.
Frequency tolerance (standard) Af/f +50 x 10,4100 x 10° 300 MHz to 500 MHz, Ta=+25 °C + 3 °C
Peak temperature oT +40°C + 10 °C
Temperature coefficient a -3.4(+0.8/-0.6) x 10°%/ °C?
Harmonic ratio Rs/R1 2 Min.
Series resistance R1 18 Q Max.
Aging fa +10 x 10%/year Max. Ta=+25°C +3°C
Shock resistance SR. +10 x 10°° Max. Nine drops on a concrete from 1500 mm
B External dimensions (Unit: mm) B Recommended soldering pattern (unit: mm)

4.8+02

‘O 95‘

—afe

44

000

37 IN/ OUT
438 NC
1,256 GND
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SAW Filter

FF-555

Product number (please refer to page 2)
Q51FF555x xxxx00

 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 Actual size D
(perevention for contamination)

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range fo 300 MHz to 500 MHz
Insertion Loss IL - 3.5dB Min. Minimum Loss
Pass bandwidth BW fo +£200 kHz Min. Reference to Minimum Loss
Attenuation ATT 40 dB Min.(fo+21.4 MHz) Reference to Through level (0 dB)
Peak Temperature 0T +25°C+15°C
Temperature Coefficient a (-3.4%0.8) x 10® / °C?
Operable temperature ToPR -40 °C to +85 °C
Storage temperature range TsT6 -55 °C to +125 °C
L Ex: 315 MH
Terminal impedance z 370 Q Typ. X 315 MHz
260 Q Typ. Ex : 433.92 MHz
%e_9 = ¢ sa EX:315 MHz
Series Capacitance 4 pF
Test fixture Parallel Inductance 33 nH
- - 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

127 127
I
4 3 2

43392F
5- X1

52+0.2

E 157

0.2

+ NO. Pin terminal
3 IN/OUT

4,8 NC 35
1,256 GND

1
w
=
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FRONT-END FILTER FOR TPMS AND WIRELESS RECEIVERS

FF-585

Product number (please refer to page 2)
Q51FF585x xxxx00

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

Actual size D

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range fo 300 MHz to 500 MHz
Insertion Loss IL - 3.5dB Min. Minimum Loss
Pass bandwidth BW fo £200 kHz Min. Reference to Minimum Loss
Rejection band AtFc -21.4 MHz -40 dB Mi_”' Reference to Through level (0 dB)
At Fc +21.4 MHz -40 dB Min.
Peak Temperature oT +30 °C 15 °C
Temperature Coefficient a (-3.4+0.8) x 10t/ °C?
Operable temperature TOPR -40°Cto +85 °C
Storage temperature range TsTG -55 °C to +125 °C
Terminal impedance z 370 Typ. Ex: 315 MHz
260 Q Typ. Ex : 433.92 MHz
oo © = ¢ sa EX:314.98 MHz
‘ Series Capacitance 4 pF
Test fixture Parallel Inductance 33 nH
- - Ex:433.92 MHz
Series Capacitance 5 pF
parallel Inductance 18 nH
B External dimensions (unit: mm) I Recommended soldering pattern (Unit: mm)
4802 127, 1.27
| 0.95
4,3 2 ‘ﬁ—'f
- |
00—
3150FH o IR
o 1
5 5 = !
P Sy DR S ey E
E 157 _ | v
3 |

0.2

+ NO. Pin terminal
3 IN/OUT

4,8 NC 35
1,256 GND

1
w
=
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TEMPERATURE SENSING CRYSTAL

HTS-206

Product number (please refer to page 2)
Q19HT206xxxxx00

 Crystal used to sense the change in temperature.

e 2 mm in diameter and 6 mm in length.

* Good linearity frequency and temperature.

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

» Suitable for DTCXO and temperature equipment. Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency fo 40 kHz
Temperature Storage temperature Tste -55°Cto +125 °C Stored as bare product after unpacking
g Operating temperature Torr -40 °C to +85 °C
Maximum GL 1.0 uW Max.
Drive level
Recommended DL 0.1 uW Typ.
Frequency tolerance (standard) Af/f +2 % Ta=+25 °C, DL=0.1 ywW
1st o -29.6 x 10/ °C [+2 %]
Temperature ; 8/ °0(2 [48 0,
coefficient 2nd § 6.4 x 10°/ °C* [+8 %]
3rd Y -1.5x 10"/ °C* Max.
Series resistance R1 30 k2 Max. Ta=+25 °C, DL=0.1 pwW
Motion capacitance Ci 2.0 fF Typ.
Shunt capacitance Co 0.9 pF Typ.
Insulation resistance IR 500 MQ2 Min.
Aging fa +3 x 10°/year Max. Ta=+25°C +3 °C
Shock resistance S.R. +3 x 10 Max. Three drops on a hard board from 500 mm
Bl External dimensions (Unit: mm) Bl Temperature characteristic
B
lDz
e _
[ -
| ==
L1 L2 ‘
I~ i 1
Model L1 L2 D1 D2 B
HTS-206 6.0 Max. 4.0 Min. 22.0 Max. 0.2 0.7
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SIP LOW/MEDIUM-FREQUENCY CRYSTAL OSCILLATOR

SG —10 obsolete

Product number (please refer to page 1)
0Q3110000xxxxx00

* Low current consumption.

¢ Small suited to high-density mounting.

* Mountable on a standard printed circuit board.

¢ Cylindrical low/medium-frequency crystal unit builtin, thus assuring high
reliability.

Actual size

SELECTABLE-OUTPUT CRYSTAL OSCILLATOR

SPG Series obsolete

Product number (please refer to page 2)
0Q318640xxxxxx00
0Q318650xxxxxx00
Q318651xxxxxx00

» Capable of selecting 57 varieties of frequency output.
» Low current consumption.
¢ Easy to mount DIP 16-pin package.

Actual size

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4513 lobsolete

Products number (please refer to page 2)
Q4145135x000100

¢ Using a serial interface, controllable only three signal lines.
¢ 30 second adjustment, available.

Actual size

SERIAL INTERFACE REAL TIME CLOCK MODULE

RTC-45/35B

Products number (please refer to page 2)
Q4145736x000200 obsolete

» Using a serial interface, controllable only three signal lines.

¢ Alarm interruption of sec. to month and day of week possible.

« Interval timer interrupt function that can be set with an interval ranging
from 1/4096 of a second to 255 minutes.

¢ Low current consumption. (0.5 pA/3 V Typ.)

Actual size

REAL TIME CLOCK MODULE FOR PC/AT =1

RTC- 6593 obsolete

Products number (please refer to page 2)
Q4265933x000100

¢ Provides 114-bytes of backed-up RAM.
¢ Extended alarm function.

=1 PC/ AT is a trademark of international Business Machines Corporation.

Actual size




B Glossary

Item Content Object
Fundamental mode First harmonic crystal vibration mode. X'tal,0SC
The AT resonance frequency is determined by the
thickness of the crystal, but even with the same thickness AT fundamental mode
the third overtone will be about three times the frequency 1670
of the fundamental. With tuning fork crystal unit, the f (MHz) = t @m)
second overtone is about six times the fundamental. s
(t:Thickness)
Tuning fork crystal unit AT crystal unit
Fundamental mode
Fundamental mode 3rd overtone mode
> )
Yan il
NN
Baud rate The rate of data transmission, i.e. how many data can be transmitted in one second. OSC
Divided frequency The output frequency that is divided by the internal IC. oscC
Duty (tw/t) Ratio of full and half cycles. For CMOS loading duty is rated at 1/2Voo, and for TTL loading at 1.4 V. 0oSsc
(symmetry)
® CMOS loading ® TTL loading
trn e ton o
Voo Voo
80 %Voo L__\\ , \
1/2Voo 24V
. \ 14V \X
20 A)VDD_I / \_'_ 04V . / i
Vor GND ™ GND
™ Vo ™ Voo
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 re5|steERc1()e series resonant frequency. A measure of the easiness of oscillation.
Drive level (DL) Current or voltage level in the oscillating (operating) state. (Drive power=power required to | X'tal
oscillate crystal unit.)
Frequency () 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 | ALL
precision (Af/f) (measured) 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
voltage characteristics.
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Item Content Object
Frequency Taking the frequency at 25 degrees Centigrade as the reference, the change in frequency in ALL
temperature response to ambient temperature.
characteristics « Tuning fork crystal unit. SAW Resonator.

Aflf =a(B71- 6x)2, 6 x: specified temperature
e AT crystal unit.
2 3
Aflf=o (6 -25) +f (6 -25) + v (6 -25)

Examples of frequency temperature characteristics

Tuning fork crystal units AT-cut crystal units
0
7 N
= 10 N = 40
S 20 \ S
< < 20 7
= \ = %
< a0 \ 2 " pd
Z 50 Typical & “V
S 0 / 01=+25 °C \ g -40
£ _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 | OSCRTC
characteristics reference, 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(CL) Effective capacitance (series equivalent charge capacitance) of the oscillation circuit as seen | X'tal
from the pins of the crystal unit. This capacitance is determined as a condition when the
crystal unit is connected to the oscillation circuit and will determine the output frequency. Load
capacitance approximation: CL= Cc x Co/(Ce+Cb) + Cs

(Cs=stray capacitance)

Max. drive level (GL) Rating for the drive level. Current or power input over this level may result in characteristic | X'tal
degradation or destruction.

Max. supply voltage Maximum rated value for power input to the power supply pin. Input over this value may result | 0SCRTC
(Vop-GND) in 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 | ALL
range (Torr) | specified.

Operating voltage Voltage input to Voo pin which will support continuous operation with specification | OSCRTC
(Vop) | characteristics.

Origin frequency (fo) Oscillation source frequency of oscillator inside oscillation system. osc

X'tal:  Crystal unit, OSC: Crystal oscillator, RTC: Real time clock module
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Item Content Object
Oscillation circuit Circuit needed to oscillate crystal unit. Circuit | Basic oscillation circuit using CMOS IC X'tal
constants will differ with type of crystal unit and vaf
frequency. |
.
Oscillation start up time | The time from power on until the wave from ||:|| l OSCRTC
(tosc) | stabilizes. However, voltage rise times depend on 1 xul
the power supply, therefore the time is measured C‘@ C‘@
from a specific set of initial conditions.
Output enable (OE) | Output is switched to high impedance, 0SC
and wired OR connection can be used to
select multiple outputs (frequency).
OE pin: High or open. Specified frequency | ® O-';'m'ng
output = enabled. _ Crebled
OE pin: Low. Output is high impedance v Disabled
= disabled tezn . tew
Oscillation is not stopped, so the clock after A S P
disabled is cleared is not synchronized with / \ ﬂ
. . ourPut— oA e /
OE (clock is continuous). High impedance
Output fall time (trw) | The time it takes for the output wave from to change from the high voltage (high level) to the |OSC
low 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. OSCRTC
Output load The types and quantities (power) of the loads that can be connected to the oscillator. Calculated | OSC
conditions (N or Cv) for 1 TTL as lon=-40 pA, lor=1.6 mA and for LS-TTL as lon=-20 pA, lo,=0.4 mA, 1 C-MOS=5 pF.
Output rise time (treH) | The time it takes for the output wave from to change from the low voltage (low level) to the |opsc
high 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 | X'ta,0SC
to match the overtone oscillation circuit with the crystal unit than the fundamental oscillation
circuit.
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 | o |
(Tsor) may result in characteristic degradation or destruction.
Stand-by (ST) Function that halts crystal unit oscillation and | @ Timing OSC
frequency division. Cuts the current consumed by the s ”
oscillators circuit and the frequency division stage. . Viy  Stndby t
ST pin - high or open: Specified frequency output.
ST pin - low: Output is low level, oscillation stops. Von Low el ;
outPUT— Mm-S
- Output is low level (weak pull-down), oscillation stops.
: 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). |ALL
range (TsTo) Exposure to temperatures over this level may result in characteristic degradation or
destruction. To assure precision, store at room temperature whenever possible.
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m 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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m Product Inquiry by E- Malil

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 Precison (Maaysia) SDN. BHD. Plant
® S.Z.E.: Suzhou Epson CO.,LTD.Plant
@ E.PPI: Epson Precision (Philippines) Inc. Plant

Plant Date Operations Commenced Products
Crystal unit
I na H ant Jun. 1959 Cr¥§a| oscillator

Real time clock module
Surface acoustic wave device
Crysta unit

E.PM. Plant Dec. 1974 Crystal oscillator
Real time clock module

S.Z.E. Plant Mar. 1997 Crystal unit

E.PPI Plant Feb. 2002 Crystal unit

Business area

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.

E.C.C. : Epson (China) Co., Ltd.

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

Sendai

Hino-shi, Tokyo

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

Diisseldorlf 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.
Flat 16A, 16/F, New Times Plaza, No1 Taizi Road, Shenzhen, China
Phone: (86) 755-6811118 Fax: (86) 755-6677786

EPSON TAIWAN TECHNOLOGY & TRADING LTD.
10F, No.287, Nanking East Road, Sec.3, Taipei
Phone: (886) 2-2717-7360 Fax: (886)2-2718-9366 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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