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Power saving technology
provides low power con-
sumption at low voltages.

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

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

SEIKO EPSON CORP. QUARTZ DEVICE DIVISION acquired ISO9001 and 1SO14001 certification
by B.V.Q.I. (Bureau Veritas Quality International) .

ISO9001 in October, 1992.
1SO14001 in November,1997.
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ENERGY

SAVING
EPSON

ENERGY SAVING EPSON

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

I Power Saving

I Space Saving
I Time Saving

Our concept of Energy Saving technology conserves
resources by blending the essence of these three efficiency
technologies. The essence of these technologies is repre-
sented in each of the products that we provide to our cus-

tomers.

In the industrial sector, leading priorities include mea-
sures to counter the greenhouse effect by reducing CO2,
measures to preserve the global environ-
ment, and the development of energy-

efficient products. Environmental

problems are of global concern, and
although the contribution of energy-
saving technology developed by

EPSON may appear insignificant,
we seek to contribute to the develop-
ment 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 welive.
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No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko
Epson. Seiko Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any
liability of any kind arising out of any inaccuracies contained in this material or due to its application or use in any product or
circuit and, further, there is no representation that this material is applicable to products requiring high level reliability, such as,
medical products. Moreover, no license to any intellectual property rights is granted by implication or otherwise, and there is no
representation or warranty that anything made in accordance with this material will be free from any patent or copyright
infringement of a third party. This material of portions there may contain technology or the subject relating to strategic products
under the control of the Foreign Exchange and Foreign Trade Law of Japan and may require an export license from the Ministry
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B COMPARISON TABLE FOR MODEL AND PRODUCT NUMBER

When ordering ,please specify Product Number.
For Product Number before contacting us,

please confirm specifications for "xxxxx" and standard packing specifications(page 3)

B CRYSTAL UNIT

Low and medium-frequency

Model Product Number Specifications for "xxxxx"

C-001R Q11CO001Rxxxxx00

C-002RX Q1l1ICO02RXxxxxx00

C-004R Q11CO004RxXxXxxx00 Load Capacitance
Frequency Tolerance

C-005R Ql1CO05Rxxxxx00

FC-255 Q13FC255xxxxx00

C-2 TYPE Q12C2000xxxxx00

C-4 TYPE Q1l2C4000xxxxx00

MC-146 Q1lIxMC146xxxxx00 Nominal frequency

MC-156 Q1XMC156XxXxXX00 Load capacitance
Frequency tolerance

MC-206 Q1xMC206xxxxx00

MC-306 Q1xMC306xxxxx00

MC-405 Q1xMC405xxxxx00

MC-406 Q1xMC406xxxxx00

M CRYSTAL UNIT
High-frequency

Model Product Number Specifications for "xxxxx"
CA-301 Q21CA301xxxxx00
CA-303HS Q23C303Sxxxxx00
SA-315H Q23S315Hxxxxx00
SA-315HZ Q24S315Zxxxxx00
FA-238 Q22FA238xxXXX00 Nominal frequency

Load capacitance
FA-365 Q22FA365xxxxx00

Frequency tolerance
MA-306 Q22MA306xxxxx00 Frequency temperature characteristics [ CA-303HS,MA-406H
MA-406 Q22MA406xxxxX00 SA-315H,SA-315HZ
MA-406H Q24M406HxXxxxxx00

Fundamental mode or 3rd Overtone mode 26,000 MHz <f< 30,000 MHz
MA-505 Q22MA505xxxxx00 CA-301.MA-406
MA-506 Q22MA506xxxxx00 MA-505,MA-506

Bl CRYSTAL OSCILLATOR
Low and medium-frequency

Model Product Number Specifications for "xxxxx"

SG-10 Q3110000xxxxx00 Output frequency

SG-3032JC Q3101JCOXxxxxx00 Frequency stability

High-frequency

Model Product Number Specifications for "xxxxx"

SG-51 Q32510xxxxxxx00

SG-531 Q32531xxxxxxx00

SG-615 Q33615xxxxxxx00

SG-636 Q33636xxxxxxx00 Output frequency

SG-710 Q33710XXXXXXX00 Frequency stability
Operating voltage

SG-8002JF Q3308JFxxxxxx00 Operating temperature range

SG-8002CA Q3309CAxxxxxx00 Stand-by or Output enable

SG-8002JC Q3307JCxxxxxx00 C-MOS or TTL

SG-8002JA Q3306JAXxxxxxx00

SG-8002DB Q3203DBxxxxxx00

SG-8002DC Q3204DCxxxxxx00

Low jitter
Model Product Number Specifications for "xxxxx"
EG-2001CA Q3801CAO0Xxxxxx00 Output frequency
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High-stability
Model Product Number Specifications for "xxxxx"
HG-1012JA Q3511JA0xxxxx00 Output frequency Frequency stability
HG-2012JA Q3512JA0xxxxx00 Operating temperature
HG-8002JA Q3502JAXXXXXX00 Output frequency Frequency stability Operating voltage
Operating temperature range
HG-8002DC Q3402DCxxxxxx00 Stand-by or Output enable C-MOS or TTL

Voltage-controlled crystal oscillator

Model Product Number Specifications for "xxxxx"
VG-1011JA Q3602JA0xxxxx00 .
VG-20100A Q3611JA0XXXXX00 Output‘frequency Frequency stability
VG-2030JA 03612JA0xXXXxX00 Operating temperature range Pull range
Multi-output
Model Product Number Specifications for "xxxxx"
MG-7010SA Q33M11SAxxxxx00
Output frequency
MG-3020DD Q32M12DDxxxxx00
Operating voltage
MG-5100SA Q33M21SAxxxxx00
SPG-8640 Q318640xxxxxx00 " ‘
Oscillation source frequenc
SPG-8650 Q318650xxxxxx00 a y
Frequency tolerance
SPG-8651 Q318651xxxxxx00 a Y

Serial interface

Bl REAL TIME CLOCK MODULE

Model Product Number Specifications for "xxxxx"
RTC-4701JE Q41470170000200
RTC-4701NB Q41470190000200
RTC-4574SA Q41457450000200
RTC-4574JE Q41457470000100
RTC-4553 Q4145535xxxxx00
RTC-4543SA Q41454350000200
RTC-4543SB Q41454360000200
RTC-4513 Q41451350000100 Frequency Tolerance
RTC-4573SB Q41457360000200
RTC-8564JE Q41856470000100
RTC-8564NB Q41856490000200
RTC-8563SA Q41856350000100
RTC-8563JE Q41856370000200
RTC-8583 Q4185835xxxxx00
RTC-8593 Q4185935xxxxx00
RTC-8593SB Q4185936xxxxx00
Parallel interface

Model Product Number Specifications for "xxxxx"
RTC-7301SF Q42730180000200
RTC-7301DG Q42730110000200
RTC-62421 Q4262421xxxxx00
RTC-62423 Q4262423 xxxxx00
RTC-72421 Q4272421xxxxx00
RTC-72423 Q4272423 xxxxx00
RTC-63421 Q4263421xxxxx00
RTC-63423 Q4263423xxxxx00 Frequency Tolerance
RTC-64611 Q4264612xxxxx00
RTC-64613 Q4264613xxxxx00
RTC-65271 Q42652740000100
RTC-6593 Q42659330000100
RTC-58321 Q4258320xxxxx00
RTC-58323 Q4258323xxxxx00

B TEMPERATURE SENSING CRYSTAL
Model Product Number Specifications for "xxxxx"
HTS-206 Ql9HT206xxxxx00 Nominal freguency Operating temperature range

B SURFACE ACOUSTIC WAVE DEVICE

Model Product Number Specifications for "xxxxx"
FS-335 Q25FS335xxxxx00 Norminal frequency
FS-555 Q25FS555xxxxx00 Frequency Tolerance




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 inguiries.
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
MG-3510DC
SG-51 series
stopper duc b SG-8002DB series
conductive tube SPG series 2l t
MG.3020 5 pcs/tube
RTC-58321/62421
= 63421/72421/7301DG
RTC-64611 18 pcs/tube
4. SMD RTC-65271 15 pcs/tube
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 5 0 o
. oL : = Direction of feed
Model Quantity
FS-335/555 4000 pes/reel o obddo oo
B
FC-255,MC-146/156/206/306 3000 pos/ireel
FA-238,MA-306,SA-315HZ J
SG-710**K 2000 pcs/reel ( —
The other SMD products 1000 pcs/reel A | D ‘
(Unit: mm) —
.20 Dimension faneype
Model A B C D (L=Ieth) dirte}/cptzun)
SA-315HZ 2,6 TE1608R
MC-146,MC-156 8:25 o
—T MC-206
MC-306
— MC-405/406
—= = MA-306
SG-3032JC 8.0 9.25 16.0 52 TE1608L
| SG-8002JC/JF/CA series|
SG-636 series
SG-710 series
w EG-2001CA
| MA-406/406H
- - MA-505/506
Dimension
Model 5 W SG-8002JA series
SG-615 series 13.25 24.0 B TE2412L
MC-146,MC-156,MC-206,MC-306 VG-1011JA series
MC-405/406,MA-306 HG-1012JA/2012JA
SA-315HZ,SG-8002JC series 175 e 120
SG-3032JC,SG-636 series,SON22-pin :
SOP14-pin,VS0J20-pin,SSOP24pin HG-8002JA
MA-406/406H-MA-505/506 UV 16.0 2.0 TE1612L
SG-8002JA series @330 | @80 SON 22-pin 9.25 1.8
SG-615 series 255 SOP14-pin ' 3.65
HG-1012JA/2012JA : 16.0 : TE1612L
VG-1011JA,SOP24-pin SSOP24-pin 2.4
VG:4000iseries;HGz80020A SOP18-pin 115 24.0 25 TE2412L
SOP18-pin 24.4 SOP24-pin 16.0 13.25 24.0 2.95 TE2416L
FC-255,FS-335/555 135 FC-255,FA-365,F5-335/555| 8.0 7.25 12.0 o TE1208L
PR 2180 | @60 230 FA-238 4.0 5.25 8.0 10 TE0804L
FA-238 9.0 % MC-146: 1.7; MC-156: 1.65
: MC-306,MA-306: 3.0; MC-405/406: 3.9; SG-3032JC;SG-8002C/CA; SG-636 series: 3.3; MC-206: 2.2; SG-710: 2.5:56-80020F:2.3
SG-8002JF/CA,SG-710 series EG-2001CA] @255 | @80 | 17.5 3 MA-406/406H: 4.0; MA-505/6, SG-8002JA, 615 series, HG-1012JA/2012JA, VG-4000 Series, HG-8002JAVG-1011JA: 4.8
(4 FS-335:152;FS-555: 2.0; FA-365: 1.6;FC-255:1.1

Note: The above is shown in the standard packing specifications.

Small-lot or sample orders may be submitted in a different packing style.




Bl HANDLING PRECAUTIONS

B Common points for all products

1. Shock resistance
EPSON's crystal products are designed to endure physical shocks. (Drop tests consist of three drops onto a hard wooden
board from a height of 750 mm. Alternatively, three-directional excitation tests are performed with 1/2 sine wave of 29400
m/s? for a duration of 0.3 ms.) Nevertheless, under some conditions, crystal products may be damaged by drops or shocks
during mounting. It is important, therefore, to run mounting machines as smoothly as permissible to prevent undue shocks.
Please review conditions prior to using a mounting machine.

¢ Products that are more sensitive to shock: SPG-8640[N series

2. Vibration resistance
Mechanical vibration of a piezo buzzer could cause frequency and amplitude change to the output frequency.
Although the affect might be minimal, Epson recommends the following product mounting guidelines.

@® Mounting guideline

(1) Ideally, the mechanical buzzer source should be mounted on a separate PCB from the crystal device.

(2) Itis 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.

3. Heat resistance
Use or storage under extreme temperatures over a long period may cause the quality of the crystal products to deteriorate and
affect frequency stability. It is advisable to use and store at normal temperature and humidity levels.

4. Soldering condition
Since all crystal units except SMD products utilize solder having a +180 °C to +200 °C melting point, heating the package
more than +150 °C may cause the characteristics to deteriorate or damage the product. If you are mounting at temperatures of
more than +150 °C, we recommend that SMD products be used.

(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 Under +260 °C within10 s.
[SIP] SG-10 Do not heat the package at more than +150 °C.
[DIP] SPGSG-51/531,SG-8002DB/DC,HG-8002DC , MG-3020DD

RTC-58321/62421/63421/64611/65271 ,RTC-72421/7301DG

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

® reflow

+240 °C Max. e 10%15s

| |
| |
250 |- 1235+ 5 °C \ |

+200 °C

Temperature (°C)
N
o
o
T

HS0£10°C —

150 [ ‘ !
: :
| |
| |
| |
| |
T T

5. Ultrasonic cleaning
- Products using an AT-cut crystal can be cleaned ultrasonically. However, since the crystal chip may be affected under some
conditions, be sure to check the suitability of your system in advance.
- Products using a tuning-fork crystal cannot be guaranteed for ultrasonic cleaning, as they are susceptible to damage by

30+10s

90+30s

Time

resonance vibration.
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6. Handling of lead terminal

(1) Cylindrical products
Pulling the lead strongly may cause cracking of the hermetic glass seal at the root of the lead and lower the airtightness, thus
deteriorating the characteristics. If it is necessary to install the product as in the figure below, leave more than 0.5 mm of lead
from the case. When the lead needs to be repaired, do not pull on it, and hold the bent part to correct it.

@ [nstallation example

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

&

Print circuit board solder

(2) SMD products

When leads are soldered directly to the board pattern, avoid applying stress sufficient to deform the leads. Particular care
must be taken with SOP products.

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

(4) DIP products
Deformed leads cannot be inserted into board holes.Avoid applying an stress sufficient to deform leads.

7. Handling of reels
(1) Products should be stored at the normal temperature and humidity (refer to the standard conditions of test site JIS Z-8703).

Avoid storing them over a long period and mount them immediately after unpacking.
(2) Please carefully handle the inner and outer boxes and reel. External pressure may cause deformation of reel and tape.

8. Storage
We recommend storing products at +15 °C to +35 °C and 25 %RH to 85 %RH.

B Crystal unit

1. Drive level

Applying excessive drive level to the crystal units may cause deterioration of characteristics or damage.
Circuit design must be such as to maintain a proper drive level. (refer to page 10 "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 10 "Allowance for Oscillation".)

3. Load capacitance

Differences in the load capacitance in the oscillation circuit may result in deviations in the oscillation frequency from the
desired frequency. Attempting to tune by force may merely cause abnormal oscillation. Before use, please specify the load
capacitance of the oscillation circuit. (refer to page 11 "Load capacitance")

B Crystal oscillator and real time clock module
All crystal oscillators and real time clock modules are provided with a C-MOS 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.
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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.

B PRECAUTIONS IN DESIGNING OSCILLATION CIRCUITS

1. Drive level
Drive level denotes electric power required to oscillate a crystal unit, which can be calculated using the following formula.
Drive level (P) = 'Re
Where | stands for current to pass in the crystal unit, Re for effective resistance of crystal unit, and Re=Ru (1+C0/CL)2.
If the Drive level (P) exceeds the specified level, oscillation frequency will shift. This occurs because an excessive level of
power causes stress for the crystal and consequent temperature rise. If excessive drive level of power is applied to the crystal
unit, this may deteriorate or damage the characteristics.

Equivalent circuit of crystal unit Oscillation circuit
Rf
A%
L Ct Rt >o
— —— g Ro
| H —
Il |
If Xtal
Co - 1
ng Co g

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.
{>C (2) Adjust (r) so that oscillation can start (or stop).
0 g Ro (3) Measure (r) when oscillation just starts (or stops) in (2) above.
—| |:”—0-’\/\/\/-0—' (4) Recommended (r)
. Xtal . (r)>Cl x (5to 10)
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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. = Cc x Co/ (Cc +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)
100 [ 200 -
= £=32.768 kHz = =20 MHz
g =] (Fundamental)
% %
3 5
g o[ g 100[
g g
< <
=} =]
> >
g 5
;',' or ;-)_ or
[N [
-50 |- -100 [
| | | | | | |
5 10 15 5 10 15 20
Load capacitance (pF) Load capacitance (pF)
4. Reference for setting parameters of oscillation circuit
Rf
AV
Symbol
{>0 Frequency RF (MQ) Rp (kQ) Ce (pF) Co (pF)
range
Ic g
Tl Ro 20 kHz to 60 kHz 20 500
10
| |:| | 60 kHz to 165 kHz 10 300
Xal 5.5 MHz to 30 MHz
Co—= Co—L ( Fundamental ) 1 05 5t015

v v

IC: equivalent to TC74HCUO4AP (unbuffer)
(TC74HCUO4AP is a product number of Toshiba Corp.)

Bl OUTPUT WAVEFORM AND TEST CIRCUIT

1. Timing chart
(1) C-MOS load (2) TTL load

[TLH [THL [TLH UrHL
t t t t

80 %Voo / \\ / \
24V

1/2Voo \
\ 14V

20 %vDD_I f - 04V / i

Duty[%]=tw/t x 100
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2. Test circuit

(1) C-MOS load (2) TTL load
TTL=4KQ
TTL0=390 Q
TEST
POINT
TEST
L Vo out O Point A4 Voo ouUT—§—¢
001 | M d T oot |
t0 0.1y T obﬁgﬁj " 00l T Measured 4
object v
GND =C = h 4
GND
Cu 4
For Cu value, refer to V  Diode: 1S2076A
the specifications of each model.
(3) Current consumption
Voo ouT
jp— 0.01 yF L
0 0.1 F Measured
object
GND
3. Test conditions o
Miniature socket parts
(1) Supply voltage
- More than 150 ps until voltage level reaches 90 % from 0 %.
- Supply voltage impedance is less than 2 Q of resistance.
(2) Oscilloscope
- Input capacitance of less than 15 pF. .
Miniature

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

- 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 waveform)
is not possible; however, measurement is possible as the waveform
passes from the amplifier stage of an oscilloscope.

Socket
(GND)

(3) Miscellaneous
. CL includes the probe capacitance.
. . . Tip adapter
- Ammeter with small internal impedance should be used. (Test point)
- To observe wave form, please use a miniature socket.
(do not use a long ground wire of the probe.)
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B Frequency range

Model 20 kHz 100 kHz 1 MHz 24 MHz 40 MHz 64 MHz
C-001R @ 32.768 kHz
C-002RX @ 32.768 kHz
C-004R @ 32.768 kHz
C-005R @ 32.768 kHz
Low and medium-frequency C-2-TYPE 20 kHz to 165 kHz, 307.2 kHz
crystal units C-4-TYPE 32 kHz to 120 kHz, 192 kHz [
(tuning fork crystal units) |\F/|((::21?156 ® 227681z
uning N
MC-156 @ 32.768 kHz @ 75kHz
MC-206 32 kHz to 100 kHz
MC-306 20 kHz to 165 kHz [
MC-405/406 20 kHz to 165 kHz, 307.2 kHz [
CA-301 4 MHz to 64 MHz 2
MA-306 17.734 MHz to 41 MHz
igh- MA-406
:g:t ;:Z:lijtesncy AE05IE06 4 MHz to 64 MHz 2
y . CA-303HS 9.6 MHZ 10 27 MHz e
(AT-cut crystal units) MA-406H
SA-315H/HZ 10 MHZ t0 27 MHz  e————
FA-238 16 MHz to 50 MHz
FA-365 12 MHz,14 MHz to 41 MHz

01 Since there are unavailable frequencies, please be sure to contact your nearest distributor or please refer to the frequency list. (page 15)

02 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 Freq‘zg{‘;ﬁdﬁ’,’g{ ance F”‘“Eﬁ;ﬁg&gﬂ;’if{?“re Series resistance | Load capacitance Storageé%rgg erature tem;%?gtrg;ien?ange
L < W x H (mm) f Af/f R1 CL Tst16 ToPr
C-001R 73.1x8.0
L-002RX £20x6.0 32.768 kHz +20 x10° 35KkQ 10 50 kQ
00 L3t peak lempercur () 6pFto 20°Ct0+70°C | -10°Ct0 +60 °C
(o] - -

C-2-TYPE g20x60 | 20KHztod65khz 420 x10°to £100 x10° +25°CTyp. 6 kQ to 50 kQ P
C-4-TYPE gl5x50 | 32KHzIo 120kHz 1450 x10°10 £100 x10° 10kQ t0 55 kQ
FC-255 50x19x09 32.768 kHz +20 x10° - 65 kQ
MC-146 70x15x14 Temperature coefficient
Y 7'1 3’3 1'5 32.768 kHz,75 kHz | +20x10°t0 £50 x10° |(a): -0.04x10%/°C’ Max. | 30 kQ to 65 kQ 7 pF, 12.5 pF

- —XSSRS ilf=a (0 1-8) -55°C 10 +125 °C | -40 °C 1o +85 °C
MC-206 73x41x20 | 32kHzto 100 kHz 20 kQ to 55 kQ

- 0x38x2. 20 kHz to 165 kHz |20 x10°to +100 x 10°
Ve 306 S0x38x2A 20 kHz to 165 KHz 6 kQto 55 kQ 6pFtoc
MC-405/406 | 104x41x356 Hz 10 165
CA-301 O] 4MHzt0 64 MHz | (150 E30X10) 0% 30 x 10 40 Q10 150 Q -40 °C to +85 °C
MA-306 80x38x254 |17.34 MHz to 41 MHz +30 x 10° 60 Q Fundamental: 0 pF10®, | -55°Ct0+100°C |

. -20 °C to +70

_ ; | [ +30 x 10° 3rd overtone: 5 pF to
MA-406 LL7XABXIT | )\ e Mz +50 x10° (+50>;106) 40010150 O
MA-505/506 | 135x5.1x 457 *

. 1x8.! -55 °C to +125 °C
CA-303HS B81X89 | g6 MHzto 27 MHz . . | 25010500
MA-406H 11.7x48x3.7 +10 x10° +3x10° to +20 x 10 10 pF to o 40 °C to +85 °C
SA-315HMHZ | 80x30x155 | 10MHzto27 MHz 30 Qt0 40 Q

- +

FA-238 32x25x07 | 16 MHz to 50 MHz +50 x10° 430 X10° 100 Q 55 °C10+125°C | -20°C 10 +70°C
FA-365 60X35x14 | 12MHz14MHzto4LMHz | +50 x10° to +100 x10° 50 Q

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

B Frequency and temperature characteristics example

@ Tuning fork crystal
0

units

/

-10 /
g 20 \\
<
£ 30
< 40
> )
g % / ;)T/gf;é T \\
8 -60
L

-70

-20-10 0 10 20 30 40 50 60 70
Temperature (°C)

@ AT-cut crystal units

40
=
3 2
= 0
2 -20
&
S 40
]
= .60

-40 220 0

20 40 60 80 100

Temperature (°C)
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B Dimensions (Unit: mm)
@ Cylinder @ SA-315H
CMSS; 8(')‘1 Coh D: D2 B Model 1n L | 1 | wi | w |bi|p|B
T Y Max. | 9.0 Min. | 03.1Max. | 0.3 L1 SA-315H 80Max|75Min.| - [30Max| - [155[s03] 11
- = 6.0 Max. | 4.0 Min. | #2.0 Max. | 0.2 0.7 SA315HZ 8.0 Max 2.0 Min.| 0.7 Min. |3.0 Max. | 2.5 Max.| 155 | 03] 1.1
C-004R/C-4-TYPE | 5.0Max.| 4.0Min. |#1.5Max. | 0.2 0.5
C-005R 4.6 Max. | 4.0 Min. | 1.2 Max. 20.15 0.3 = b2
4
CA-301 Over 5.5 MHz 8.9 Max. | 9.5 Min. | 23.1 Max. 20.3 1.1 — 2
Under 5.5 MHz| 10.3 Max. | 9.5 Min. | 3.1 Max. 20.3 1.1 =
CA-303HS 8.9 Max. | 9.5 Min. | 23.1 Max. 20.3 1.1
" L1 L2
@ SA-315HZ
! L1
@ FC-255 -
%
=
S
-~
5.00 Max |
8 %
o=
@ FA238
@ MC-146 "
3
O Ol =
0
-
6.7
o1] 7.0 Max 01 || 0.7 Max.
a HE
= b=
o
e 3
-  S— @ FA365
@ MC-206 _
) 7.3 Max. )
‘ H H 2
b
D SIEE
0 ‘ 6.2 Max. -
tl H s r 1
f ------ \ Tz —*%f[ Iﬁl
- [ [l =
04 -
5.08
Model L1 L2 L3 W1 W2 W3 Hi Hz B
Model L1 L2 Ls Wi | W B Ha Ha Ha MC-156 |7.1Max.| 1.6 | 0.75 |33Max.| 25 | 0.4 | 1.3 | 15Max |5.08
MC-405/406 9.6 |1041Max| 2.54 | 406Max| 0.51 | 2.29 | 3.15 | 360Max| 0.2Min. MC/MA-306 |80Max. | 1.9 0.9 |38Max. | 3.2 0.5 | 2.38 |254Max. |5.5
MA-505/506 | 12.7 |[1346Max| 2.54 | 508Max.| 1.09 | 3.30 | 4.19 | 460Max| 0.2Min. MA-406/406H J117 Max.| 2.1 1.2 [48Max. | 4.0 0.7 | 3.50 | 37Max [9.6
L2 L1
L —
I 1 :El O || 5|z
B
[ 1
/ \" BE ﬁi“ |ﬁ |
—t Ws | | T ]
-] ol wll U || M. ]
8 (L3) L2 (L3)




Applications guide

11

B Frequency range

Model 1Hz 100 kHz 1 MHz 26 MHz 40 MHz 67 MHz 135 MHz 170 MHz
) SPG-8640 series 0.005 Hz to 1 MHz
tog/t:?gsr;ﬁg{grrg-frequency SPG-8650 series 0.00027 Hz to 153.6 kHz
[ysta 0sci SPG-8651 series 0.00027 Hz to 100 kHz
(builtin tuning fork
crystal unit) SG-10 10 Hz to 153.6 kHz
SG-3032JC @ 32.768 kHz
SG-51 series 1.025 MHz to 66.6667 MHz
High-frequency crystal SG-531 series
oscillators ) SG-615 series 1025 MHz to 135 MHz
(builtin AT-cut crystal unit) SG-636 series 2.2 MHz to 135 MHz
SG-710 seriess 1.8 MHz to 135 MHz
Low jitter crystal oscillators EG-2001CA 106.25 MHz to 170 MHz
: o : HG-1012JA
High-stability oscillators
9 i HG-2012JA 1.5 MHz to 28.6363 MHz
Voltage-controlled crystal xgigi&jﬁ
oscillator data sheets =
VG-4030JA 2.0 MHz to 28.6363 MHz
Multi-output crystal oscillators M’\éGsfggg . y 1.1 MHz t0 40 MHz
(builtin AT-cut crystal unit) - 76.9 Kz 0 100 MHz
MG-7010 20 MHz to 120 MHz
M Specifications
Item Output Frequency Current Operating Operating Output
Model frequency range stability consumption temperature voltage Output load ]
SPG-8640 series 0.005 MHz to 1 MHz +100 x 10° 2 mA Max.
-10°C 0 +70 °C 1TTL15 pF
SPG-8650 series 0.00027 Hz to 153.6 kHz +50 x 10° . -
5V+05V
SPG-8651 series 0.00027 Hz to 100 kHz #5x10° 0.5 mA Max. -10°C to +60 °C
SG-10 10 Hz to 153.6 kHz 50 x 10° -10°Cto +70 °C
SG-3032JC 32.768 kHz 5423 to 5+100 x 10° 5 UA Max. -20°Cto +70°C 1.8V+36V 15 pF _
SG-51/531/615P 1.025 MHz to 26 MHz 23 mA Max. 10 TTL,50 pF
SG-51/531/615PTJ 5TTL
26.0001 MHz to 35 mA Max. oF
SG-51/531/615PH 66.6667 MHz -20 °Cto +70 °C 5V+05V 50 pF
SG-531/615PTW/STW 55,0001 MHz to (-40 °C to +85 °C)
45 mA Max.
SG-531/615PHW/SHW 135 MHz 15 pF OE /ST
SG-531/615PCW/SCW 26.0001 MHz to 135 MHz 28 mA Max. 33V+0.3V
SG-636PTF 2.2 MHz to 41 MHz 17 mA Max. 10 TTL,50 pF
5V+05V OE
20 pF (<55 MHz
SG-636PH 41 MHz to 70 MHz 35 mA Max. 200F (B2
SG-636PCE/SCE ’ 9 mA Max. 33V£03V 30 pF OE /ST
2.2 MHz to 41 MHz 100x10
SG-636PDE (£50 x 10°) 5 mA Max. -20°Cto +70 °C 25V+025V 15 pF OE
SG-636PTW/STW
45 mA Max. 5Vto 05V
SG-636PHW/SHW 32.0001 MHz to 135 MHz 15 pF OE/ST
SG-636PCW/SCW 28 mA Max. 3.3V+0.3V
SG-710PTK 1.8 MHz to 50 MHz 24 mA Max. 5V 1005V 10 TTL
-10°Cto +70 °C OE
SG-710PHK 1.8 MHz to 80 MHz 40 mA Max. 50 pF
(-40 °C to +85 °C)
SG-710ECK 1.8 MHz to 67 MHz 18 mA Max. 33V+03V ST
SG-710PTW/STW 80.0001 MHz to
45 mA Max. -20°Cto +70 °C 5V+05V
SG-710PHW/SHW 135 MHz OE/ST
(-40 °C to +85 °C) 15 pF
SG-710PCW/SCW 66.6667 MHz to 135 MHz 28 mA Max.
33V+03V
EG-2001CA 106.25 MHz to 170 MHz +100 x 10° 50mA Max. 0°Cto+70°C oF
HG-1012/2012JA 1.5 MHz to +15x 10 to +30 x 10° -20°Cto +70 °C 5V +0.25V
10 mA Max. —
VG-1011JA 28,6363 MHz +15x 10°t0 25X 10° -40 °Cto +85°C 5V+05V 2TTL 15pF
VG-4010JA +35x 10° 35 mA Max. 5V+0.25V 2TTL 30 pF
20MHz 1o 20°Ct0+70°C
VG-4030JA 28.6363 MHz +37 x 10° 18 mA Max. 33V+017V 30 pF
MG-3020 1.1 MHz to 40 MHz 20 mA Max. 5V+0.25V RESET
X 20° o 5V+05V
MG-5100SA 76.9 kHz to 100 MHz +100 x 10°¢ 100 mA Max. 20 °Cto +70 °C SR OBy 15 pF OE
MG-7010 20 MHz to 120 MHz 27 mA Max. 27V+£55YV ST/OE

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

Model 1 MHz 55 MHz 90 MHz 125 MHz
PT 1.0 MHz to 125 MHz |
SG-8002DB ST (-20 °C to +70 °C)
PH 1.0 MHz to 55 MHz ——
SH (-40 °C to +85 °C)
PC 1.0 MHz to 125 MHz
SG-8002DC C (-40 °C to +85 °C) L
PT 1.0 MHz to 125 MHz
SG-8002JA ST (-20°Cto +70 °C)
PH 1.0 MHz to 55 MHz
SH (40 °C to +85 °C) |
SG-8002CA PC 1.0 MHz to 125 MHz ]
SG-8002 series §$ (40°Cto +85 °C)
ST 1.0 MHz to 125 MHz
-20 °C to +70 °C
se00c  |—EH (207Cto+707C)
PC 1.0 MHz to 125 MHz
SC (-20 °C to +70 °C) T —
PT 1.0 MHz to 125 MHz
T (20 °C to +70 °C) ]
PH 1.0 MHz to 40 MHz
SG-8002JF H (-40 °C to +85 °C) I
PC 1.0 MHz to 125 MHz ]
sC (-40 °C to +85 °C)
PT 1.0 MHz to 125 MHz
ST (-20 °C to +70 °C) |
PH 1.0 MHz to 55 MHz
HG-8002DC SH (-40 °C to +85 °C) "
PC 1.0 MHz to 125 MHz S
HG-8002 series SC (40 °C to +85 °C)
PT 1.0 MHz to 125 MHz
T (-20 °C to +70 °C) ]
PH 1.0 MHz to 55 MHz
HG-8002JA SH (-40 °C to +85 °C) ]
PC 1.0 MHz to 125 MHz
SC (40 °C to +85 °C) T ——

B Specifications of SG-8002 or HG-8002 series

Output Frequency Current Operating Operatin
Model e frequencpy range stability consumption temperature \’/Joltageg Output load Output control

56800205 PT 5TTL + 15 pF OE
(DIP 14-pin) ST 45 mA Max. -20 ':C to +70 ‘:C 45V 1055V (-20 °C to +70 °C) ST
PH T (-40 °C to +85 °C) 25 pF OF
$6-8002DC SH (-20 °C 10 +70 °C) (20 Cléo ;70 © ST
(DIP 8-pin) - C £ 100x10° 28MAMax. | -40°Cto+85°C 27V1036V | (40:C1i85°0a3Y) x
PT (-20 °C to +70 °C) 5TTL + 15 pF OE

SG-8002JA g &

: 20° 0 20 °C to +70 °C
(S0J 4-pin) ST M: £ 100 x10° 45 mA Max. 2URCIDLR/0KE 45vi055v | ) il
PH (45 °C to +85 °C) (-40 °C to +85 °C) 25 pF OF
SG-8002CA SH (-20 °C to +70 °C) ST
Ceramic SMD PC g ° 15 pF OE
( N 28mAMax. | -40°Ct0+85°C 27VI038V | (40010185 C33Y) =
= 15 pF OE
ST B: +50x 10° (-20°Cto +70 °C) ST
5G-8002JC PH (-20 °C to +70 °C) 45 mA Max. 45Vt055V 5 pF OF
(SOJ 4-pin) SH C: +100 x 10° -20°Cto +70 °C (-20 °C to +70 °C) ST
20 °C o 15 pF

Zg 1.0 MHz (207C10*1070) | 28 mA Max. 2TVI036V | (0010 10°01331) 2$
PT to 125.0 MHz B: +50x 10° 15 pF OE
ST (-20 °C to +70 °C) -20 °C to +70 °C (-20 °C 10 470 °C) ST
SG-8002JF PH C: +100 x 10° 45 mA Max (40 °C to +85 °C) 45Vi055V 25 pF OF
(S0J 4-pin) SH (-l\zno °C lt80+7(i (‘;C) (-20 °C to +70 °C) ST
 £100x10° 15 pF E
Zg (-45 °C to +85 °C) 28 mA Max. -40 °C to +85 °C 27V1036V | (40°Cto +8% °CI3.3V) 2T
PT AV: +20x10° ( 220TTth+ 5 (?Fc) oF
ST (-20 °C to +70 °C) -20°Cto+70° ST
HG-8002DC PH BV: £25x10° 45 mA Max. 220 °C t0 470 °C SV025V 15pF OE
(DIP 8-pin) SH (-gg( °C tg()”%ﬁc) (-40 °C to +85 °C) (-20 °C to +70 °C) ST
PC L E30x 10 15 pF OE
e (45 °C to +85 °C) 28 mA Max. 33V20165V | (4goct0+85°C/33V) ST
PT AV: +20x10° ( 220T'|£:|_t+ 13 OPFC) OE
ST (-20 °C to +70 °C) -20°Cto +70 ° ST
HG-8002JA PH BV: +25x 10° 45 mA Max. 20 °C to +70 °C 5V0.25V 15 pF OF
(S04 4-pin) SH (-(2:?( °C I§O+7%C) (-40 °C to +85 °C) (-20 °C to +70 °C) ST
PC : £30x10° 15 pF OE
SC (-45 °C to +85 °C) 28 mA Max. 33V0165V | (uecio+85°C/33V) ST

12
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B Dimensions (Unit: mm)
@ DIP 16-pin (SPG series) @ SIP 3-pin (SG-10)
i N e WY e WY e Y e WY e W e W | 16.0 Max. | . 46Max
) j ” | I
| | 1e
| 20.5 Max. |
?Eé' % [ \ S __|l.os
Sl |2 254 24 JMMS
‘EEI 17.78 ’°
@ DIP 14-pin @ DIP 14-pin (MG-3020)
(SG-51 series, SG-8002DB series) ‘ 19.8 Max.
19.8 Max. ‘ ‘
) N e Y e Y e Y e Y e N | -
— — ) O J§
O 2 | NN N N [y N [ S [ S Ry i 762
= = / " E
e T = \ P )
‘ ‘ = m Z &0.25 05 f—= 2 o
0.51 ‘ j:,g 90°t0 — I ! 1524 254
15.24 | z 105° i :
@ DIP 8-pin @ SOJ 4-pin (SG-615 series, HG-1012JA/2012JA,
(SG-531 series, SG-8002DC series, SG-8002JA series, HG-8002JA series,
HG-8002DC series) VG-1011JA series, VG-4000 series)
13.7 Max. 14.0 Max.
3 D g2
7.62 ) oT— ——
.52
RV T .
g g /\(_] 0.25 / \ 8 § 777777 :Lg
E 90°to —|— [ HHH \! IR
105° £
7.62 3 5.oa”u*°-51 z ‘ 731079
@ SO0J 4-pin (SG-3032JC, SG-636 series, SG-8002JC series) @ SOP 14-pin (MG-7010, MG-5100SA)
105 Max. HHHHAAHHAA i
S )
= HHHHHHH
% 10.1£0.2
=
: %;[Z E—2 BE
e E a gk
] @0 (0 e i °
° 1.27 0.35
@ SMD (SG-710 series, SG-8002CA series, EG-2001CA) @ SG-8002 JF
7.1+0.2
N Model L w H B - , | 2
2| SG-7100K | 7.5Max. | 50Max. | 15Max. | 508 SIS
o O |53
SG-8002CA
° sa7iomy | 72Max | 52Max | 15Max. | 508 9 Iy
n EG-2001CA | 7.2Max. | 52Max. | L4Max. | 5.8
3
Tl el =
B 0-4 508 Ovin. (0.75) (0.75)

13
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TABLE OF REAL TIME CLOCK MODULES

B Characteristics

Item Package Counter Acce;;s L Data bi ; Time interval
ta bit| Address bit | Memo Alarm Other features
Model (time counting) fa{,?fm rg;ctl)(:)s Y of standard pulse
RTC-4513 SOP 14-pin (CLK: 600 ns) 64 Hz, 1 min, 1 h
- SOP 14-pin —
RTC-4543 SA P (CLK: 750 ns) — 32.768 kHz,1 Hz
RTC-4543 SB SOP 18-pin
RTC-4553 SOP 14-pin (CLK: 2pis) 4 bit x 30 1024 Hz, 10's High stability (5 x 109)
RTC-4573 SOP 18-pin (CLK: 600 ns)
RTC-4574 SOP 14-pin | ondt
- .| Second to year, ]
VS0J20-pin day ofthe week (CLK: 350 ns) ' 32.768 kHz to 1/30 Hz
VS0J20-pin Serial "
RTC-4701 . Second to Day and Built-in temperature sensor
SON 22-pin - day of the week
T eEGE SOP 14-pin
i ¥$0J20-pin : 32.768 kHz to 1 H
V50J20-pin (SCL-2.5 ps) MO8 KHzOLHZ e s
RTC-8564 SON 22-pin
RTC-8583 SOP 14-pin |1/100s to year, SeL: 10 8 bit x 240 |  1/100sto
RTC-8593/ S |SOP 14/ 18-pin |dayof theweek | (oC-- 10HS) — month -
RTC-58321 DIP 16-pin ]
- 1/0 Connection
RTC-58323 SOP 24-pin — 1024 Hzto1h
SSOP24-pin 150 ms Second to day, ‘ f
RTC-7301 DP 18-pin @E.0V) —  |Gayofthewesk | 32.768kHzto1/30Hz | High speed access 3.0 V operation
DIP 18-pin Second to year
RTC-62421 P 1 and day of the 4 Intel bus
RTC-62423 SOP 24-pin | eek 64 Hz, 15,
: 120 ns 4 — )
RTC-72421 DIP 18-pin 1min,1 h Intel bus
RTC-72423 SOP 24-pin (low current consumption)
; - Second o
RTC-63421 DIP 18-pl_n itel bus:120 s Abitx 17 | g gay | 1024H2 128Hz, 641z, 16 Intel bus
RTC-63423 SOP 24-pin Motorola bus220 ns (select) of the week Hz,2Hz, 1s1min0min | INT/MOT selectable
RTC-64611 DIP 24-pin |Second to year, ) Second todate, | g4 Hz 32 Hz 16 Hz Same bus interface and
— day o the ieek, 85 ns 4 bit day of the ' ! !
RTC-64613 SOP 24-pin |and 64 Hzto 1 fiz weekand 64 Hz | 8 Hz, 4 Hz, 2Hz, 1 Hz battery backup as S-RAM
RTC-65271 DIP 28-pin 8 4-kBytes | Second to hour Builtin battery holder
. Second to year, 325 6 Second to hour and 8192 Hz to 2 Hz
RTC-6593 SOP 24-pin | day of the week S 114-Bytes (Secondd ao {non)th Extended alarm
extended alarm

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

B Dimensions

(Unit: mm)

@ SON 22-pin (RTC-4701NB/8564NB)
6.3 Max.

4.8
5.0

O
0.5 0‘2LL
— y —
@ SOP 14-pin (RTC-4513/4543SA/4553/4574SA/
8563SA/8583/8593)
AAAAAAA

b
HHHHHHH

10.1£0.2
j-—l

Y E

1 27 0 35 Min. 0 15

[ J SOP 18-pin (RTC 454388/4573/859388)
HAAAAAA

5.0
7.410.2

10.1

3.

54
7.8+0.2

o
HOHHHHE

11.4+0.2 A 0 to

8
ey =112
127 0.4H | jé

@ SOP 24-pin (RTC-58323/62423/72423/63423/
64613/6593)

16.3
HHHHHHHHHHH‘
)
o
1 HHEHHHEHHEEE *10

- Froovovovoront JELL
Sk Lper s % s

'0.05 Min. 0_15

12.2 Max.
79
’.-.

@ SSOP24-pin(RTC-7301SF)

@ VSOJ 20-pin (RTC-4574JE/4701JE/8563JE/
8564JE)

L

N 6.002

iy w079 (0.75)

0 Min

@ DIP 16-pin (RTC-58321)

0
©
©

o
o

Jw 20.5 Max. ‘

254 1778 05

|

™~
|

3.0 Min. 4.5 Max.
0.1 Min/

]

015 ''0.5 0°t0 10°

@ DIP 18-pin (RTC-7301DG/62421/72421/63421)

23.1 Max.
i e e B O e W

x]
©

O

7.62

S Sy Sy iy

k-3
= i
g BED
[]254503, 0.65 Max| 105°

3.3/0.2 Min.

0.25
90° to

@ DIP 24-pin (RTC-64611)

i e e e e e e e |

DO

O

13.6

L |

| 32.0 Max.

| B 15.24
|

AJH—"* 254 27.94

Sl

—

1331744

‘J 90° to 025

046 ‘ 105

@ DIP 28-pin (RTC-65271)

14.6

15.24

254 33.02

3.3|[79.0 Max. |
0.75

0.46 15.24 10 18.0
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Crystal unit

CYLINDER LOW/ MEDIUM-FREQUENCY CRYSTAL UNIT
o g

C-2-TYPE/C-TYPE
Products number (please refer to page 1) -.
Q12C2000XX XXX 00 2 \
Q11CO01Rxxxxx00 ; \ &
QL1CO2RXXxXxxxx00 A % AN
Q11CO004Rxxxxx00 NN \ y
Q11COO05Rxxxxx00 N5

* Photolithography finished allows uniform and stable performance. x"'\- : C002Rx
 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)
Item Symbol Specifications Remarks
f 20.000 kHz to 165.000 kHz,
Nominal frequency range f 307.2 kHz Please refer to frequency example page 16
Storage temperature Tste -20 °Cto +70 °C Stored as bare product after unpacking
Temperature range :
Operating temperature| ~ Toer -10 °C to +60 °C

Maximum drive level GL 1.0 pW Max.

Frequency tolerance (standard) N7 +20x 10°450 x 10%.£100 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 o Please specify

Series resistance R1 55 kQ to 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 +5 x 10 /year Max. Ta=+25 °C+3 °C, first year

Shock resistance SR, +5 % 10° Max. Three drops on a hard boar'd from 750 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 16.

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

Frequency(kHz) 20kHz <f< 31.2kHz | 31.2kHz <f< 40kHz | 40kHz <f<90kHz | 90kHz <f<130kHz | 130kHz <f<165kHz 307.2 kHz
Series resistance(Q) 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max. 6 kQ Max.
W Specifications for C-TYPE (characteristics)
Item Symbol C-001R | C-002RX C-004R C-005R Remarks
Nominal frequency range f 32.768 kHz
Temperature fange Storaqe temperature Tste -20 °C to +70 °C
Operating temperature [ Toer -10 °C to +60 °C

Maximum drive level GL 1.0 yW Max.

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

Peak temperature (frequency) 0T +25 °C 45 °C

Temperature coefficient (frequency) a -0.04 x 109/ °C? Max.

Load capacitance CL 6 pF to « Please specify

Series resistance R1 35 kQ Max.(18 kQ Typ.) 50 kQ Max. (30 kQ Typ.) 50 kQ Max. (37 kQ Typ.)

Motional capacitance C1 2.1 fF Typ. 2.0 fF Typ. 1.9 fF Typ.

Shunt capacitance Co 0.9 pF Typ. 0.85 pF Typ. 0.75 pF Typ.

Insulation resistance IR 500 MQ Min.

Aging fa +3.0 x 10%/year Max. Ta=+25 °C +3 °C, first year

Three drops on a hard hoard 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 16.




Crystal unit

SMALL CYLINDER LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

Products 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.

* Most suitable for pagers and card products like PCMCIA.

Actual size
Bl Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.000 kHz to 120.000 kHz Please refer to frequency list below
192 kHz
Temperature Storage temperature Tste -20 °C to +70 °C Stored as bare product after unpacking
range Operating temperature| — Topg 210 °C to +60 °C
Maximum drive level GL 1.0 uW Max.
Recommended drive level (characteristics) DL 0.1 uW Typ.
Frequency tolerance (standard) Af/f +50 x 10, £100 x 10° Ta=+25 °C, DL=0.1 pW
Peak temperature (frequency) oT +25°C 5 °C
Temperature coefficient (frequency) a -0.04 x 10%/° C? Max.
Load capacitance Cu 6 pF to oo Please specify
32 kHz <f< 38kHz: 50 kQ Max.
38 kHz < f< 50 kHz: 30 kQ Max.
S s R 50 kHz < f< 74 kHz: 25 kQ Max.
eries resistance ! 74 kHz < f < 100 kHz: 22 kQ Max.
100 kHz < f < 120 kHz: 15 kQ Max.
192 kHz: 10 kQ Max.
Motional capacitance C1 3.0 fF Max.
Shunt capacitance Co 1.5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10%/year Max. Ta=+25 °C+3 °C, first year
i " Three drops on a hard board from 750 mm or excitation
Shock resistance S.R. +5x 10° Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions
W Frequency example B External dimensions (Unit: mm)
Type Frequency Cv. Value
26.6667 kHz 10.0 pF, 11.0 pF
32.5600 kHz 7.0 pF B
36.8640 kHz 13.5 pF |
38.4000 kHz 10.0 pF | _ _ Di T -
44.7340kHz | 100 pF ‘ —_————
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 L Lo Dy D2 B
153.6000 kHz 11.0 pF C-2-TYPE| 6.0 Max.| 4.0 M!n. 2.0 Max. 20.2 0.7
307.2000 kHz 11.0 pF C-001R 8.0Max.| 9.0 M!n. 23.1 Max. 20.3 1.1
38.4000 kHz 11.0 pF C-002RX 28 max :g mln zi.g max ﬂg.i g;
4 TYPE 50.0000 kHz 9.0 pF C-004R .0 Max. . !n. 21.5 Max|| 20. .
C-005R 4.6 Max. | 4.0 Min. | 1.2 Max. 20.15 0.3
76.8000 kHz 11.0 pF -
C-4-TYPE| 5.0Max.| 4.0Min. | #1.5 Max. 20.2 0.5
77.5030 kHz 10.0 pF
(160 to 165 kHz, 307.2 kHz: D:=2.2 Max.)
192.0000 kHz 11.0 pF 16
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Crystal unit

THIN SMD LOW FREQUENCY CRYSTAL UNIT

FC-255

Products number (please refer to page 1)
QL3FC255xxxxx00

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

» Excellent environmental capability.

* Most suitable for small communications devices.

thickness.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
please contact us for inquiries
Nominal frequency f 32.768 kHz
about the available frequency
Temperature |Storage temperature TsTG -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 W Max.
Ta=+25 °C, DL=0.1 pW
Frequency tolerance(standard) Af/f +20 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 Cu 7 pF, 12.5 pF Please specify
Series resistance R1 65 kQ Max.
Motional capacitance C1 1.7 fF Typ.
Shunt capacitance Co 1.3 pF Typ.
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10°/year Max. Ta=+25 °C 3 °C, first year
. 100 g dummy (SEIKO EPSON Standard) drop from 1500 mm height
Shock resistance S.R. +8 x10°Max. o )
on to the concrete 3 directions 10 times.

B External dimensions

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

1.9 Max

‘ 5.0 Max ‘

0.9
Max.

#1 #2

32 ‘
[ bottom view ]

Internal connection

12

2.2

4.2




THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-146/156

Products number (please refer to page 1)

Q1IxMC146xxxxx00
QIxMC156xxxxx00

¢ High-density mounting-type SMD of 1.4 mm thickness.(MC-146)
« Small packaging area and light weight.

Crystal unit

& & &

« Excellent environmental capability. Actual size
¢ Most suitable for small communications devices.
B Specifications (characteristics)
Item Symbol Specifications Remarks
. please contact us for inquiries
Nominal frequency f 32.768 kHz 75.000 kHz ) )
about the available frequencies
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature | Tor ~40 °C to +85 °C
Maximum drive level GL 1.0 W Max. Operating drive level 0.5 pW Max.
Frequency tolerance(standard) Af/f +20 x 10, +50 x 10 Ta=+25 °C, DL=0.1 pyW
Peak temperature(frequency) oT +25°C +5 °C
Temperature coefficient(frequency) a -0.04 x 10/ °C? Max.
Load capacitance Cu 7 pF, 12.5 pF Please specify
Series resistance R1 65 kQ Max. 30 kQ Max.
Motional capacitance Ci 1.9 fF Typ.
Shunt capacitance Co 0.8 pF Typ.
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10/year Max. Ta=+25 °C #3 °C, first year
. 100 g dummy (SEIKO EPSON Standard) drop from 1500 mm height
Shock resistance S.R. +5 x 10° Max. ot :
on to the concrete 3 directions 10 times.

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

B External dimensions

(Unit: mm)

B Recommended soldering pattern (Unit: mm)

MC-156
i #4

7.1 Max.

EA89 ()

25
3.3 Max.

|
» e E—

MC-146 .
™ #4 #3 Internal connection
. SRS #4 #3
w1 ! N e & m mw o~~~ WFHH = 1ty mmmmmmmmmmmmmm
i ppe— |
= [OEAQQ O]] E[L l\ I ;
« - ...
S #1 6.7 #2 n i
o] 7.0 Max. 01 04 04
0.2
__________ Htﬂ r j 02
3 g wm #2
AR O
===—1o S wa # S #3
Do not connect #2 and #3 to external device. 0.2

Internal connection
-
E—3 1
1
16 |
= (0.75) (0.75) #1‘ ‘#2

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

MC-146

s T |°
s 11

‘ 1.2 5.1

[ ]
[ ]

MC-156
12 3.88 12
)
<

18
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Crystal unit

THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-206

Products number (please refer to page 1)
Q1IxMC206xxxxx00

¢ High-density mounting-type SMD of Max. 2.0 mm thickness.

« Small packaging area and light weight.

« High heat resistance allows reflow soldering.

« Excellent environmental capability.

Actual size N
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 32.000 kHz to 100.000 kHz
Temperature Storage temperature Tste 55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Topr 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 pW
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10 / °C* Max.
Load capacitance Cu 7 pF, 12.5 pF Please specify
Series resistance R1 55 kQ Max. 50 kQ to 20 kQ As per below table
Motional capacitance [e31 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
e - SR BB 10 Max. Three drops on a hard board _from 750 mm or excitation test
with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions

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

M Series resistance

Frequency (kHz) 32<f<38 38 <f<65.536 65.536 <f< 75 75 < f<100
Series resistance (Q) 50 kQ Max. 40 kQ Max. 25 kQ Max. 20 kQ Max.
B External dimensions (uni mm) M Recommended soldering pattern (Unit: mm)
7.3 Max.
f | Internal connection
‘ #[] #3 Q%ﬁ’ " }#3 12 3.88 12
@ : 1 ‘ ‘
DE.A 67053 T3 |
L. [ ________ i - @
— #1 #2
| | L
#1 #2
N
[ . [\
-
I R I —
0.4 ‘ 0.4 a
5.08 | I
Do not connect #2 and #3 to external device.




Crystal unit

SMALL SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

Products number (please refer to page 1)
Q1xMC306xxxxx00

¢ High-density mounting-type SMD.
¢ 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 Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Topr -40 °C to +85 °C
Maximum drive level GL 1.0 UW 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) T +25°C 5 °C
Temperature coefficient (frequency) a -0.04 x 10/ °C? Max.
Load capacitance CL 6 pF to o Please specify
Series resistance R1 50 kQ Max. 55 kQ to 10 kQ For details, refer to page 15
Motional capacitance C1 1.8 fF Typ. 4.0 fF to 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
Sk resfEEREE SR +5 % 10° Max. Three drops on a hard board from 750 mm or excitation
test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions

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

B External dimensions (unit mm) [l Recommended soldering pattern (Unit: mm)
| 8.0 Max. | Internal connection
lta w3, | #4 l #3 13 a2 13
D 32.768K ( ||,z — |
E 571 e
s # | | #2 o
#l w -

13

2
' 2.54 Max
1.9

09) (09)

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

20
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Crystal unit

SMD LOW/ MEDIUM-FREQUENCY CRYSTAL UNIT

MC-405/406

Products 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.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range £ 32.768 kHz 20.000 kHz to 165.000 kHz 307.2 kHz
T ; Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
Emperature range QOperating temperature Torm -40 °C to +85 °C
Maximum drive level GL 1.0 W Max.
Frequency tolerance (Standard) Af/f +20 x 10°, +50 x 10 50 ].0'6, +100 x 10¢ (3072 kHz: £100 x 106) Ta=+25 °C, DL=0.1 uw
Turnover temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x10°/ °C* Max.
Load capacitance Cu 6 pF to « Please specify
Series resistance R1 50 kQ Max. 55 kQ to 6 kQ For details, refer to page 15
Motion capacitance C1 2.0 fF Typ. 4.0fFto 0.6 fF
Shunt capacitance Co 0.85 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
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
1/2 sine wave x 3 directions
B External dimensions (unit mm) Il Recommended soldering pattern (Unit: mm)
. - Internal connection in MC-405 MC-405
# #3 #4 1 - #3 —
32.768k S i
© #1 r#2
#1[ E 6571A Nuw 5 .
‘ ‘ Internal connection in MC-406
9.6 | .
! ‘ 10.41 Max. ‘ ! " - "
m— T L 4.1 39 4.1
/ \ /—\ MC-406
= 0
| © —
i IE q g i
- i Il o
£ 1| 2
254 254 S 051 \ 2.29 ‘ 051
) 4.1 39 4.1
Do not connect #2 and #3 of MC-406 to external device. '
" Py . [BXXXX —MC-405
The first digit of No. means: {6XXXX ~ MC-406




Crystal unit

CYLINDER HIGH-FREQUENCY CRYSTAL UNIT

CA-301

Products number (please refer to page 1) o P
Q21CA301xxxxx00

e 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.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

4.000 MHz to 29.999 MHz ] Fundamental mode
Nominal frequency range f

30.000 MHz to 64.000 MHz [z 3rd overtone mode
Temperature Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
range Operating temperature Topr .20 °C to +70 °C Thfo?%?ga&rﬁztsr%psg?gxe 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°Cto +70 °C
Load capacitance CL Fundamental: 10 pF to . Over tone: 5 pF to o Please specify
Series resistance R1 As per below table -20 °C to +70 °C, DL=100 uW
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<5.5 MHz : As per below table.
[2 26.000 MHz < f < 30.000 MHz : please contact us for inquiries for 3rd overtone mode.

B Series resistance M External dimensions (Unit: mm)

Frequency (MHz) Series resistance (Q) mode

40<f<55 150 Q Max.

55<f<6.0 100 Q Max.

6.0<f<10.0 80 Q Max.

PRy 500 M Fundamental

O0=sT< 4 ax.
12.0 << 16.0 50 Q Max. —200AMA49 -
16.0 << 30.0 40 Q Max.
26.0<<36.0 100 Q Max. ard overtone L | L
36.0 <f<64.0 80 Q Max. ‘ ‘

B Available frequencies from 4.0 MHz to less than 5.5 MHz
Frequency (MHz)

L D
4.000 MHz 4.433619 MHz ol L — - Dz 8
Under 5.5 MHz| 10.3 Max.| 9.5Min. |g3.1Max. | 0.3 1.1
4.032 MHz 4,500 MHz CAB0L [ 95 Min. | 234 M 203 11
4.096 MHz 4.800 MHz ver oo Whz) 8.9Max.] S0 Fn. |1 Max | o '
4.190 MHz 4.842673 MHz Sample products are without marking.
4.194304 MHz 4.9152 MHz

22
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Crystal unit

CYLINDER HIGH-STABILITY CRYSTAL UNIT

CA-303HS

Products number (please refer to page 1)

Q23C303Sxxxxx00

* High-stability in a dia.3 mm cylindrical package.

* Small package allows high-density mounting and less weight.
» Excellent environmental capability.
» High-stability with tight vacuum sealing and AT-cut single side mounting

A A A

structure.
« Suitable for small telecommunication equipment. |
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 9.600 MHz to 27.000 MHz Fundamental mode
T -55 °C to +125 °C Stored as bare product after unpackin

Temperature Storage temperature sT6 p p g
range Operating temperaturdf ~ Topr -40 °C to +85 °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 +10 x 10° Ta =+25 °C +3 °C,DL=100 pW
Frequency temperature characteristics 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 uW
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, 100 uW

Three drops on a hard wooden board from 750 mm or

Shock resistance SR. +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

M External dimensions

(Unit: mm)

Temperature range Frequency tolerance

0 °C to +50 °C + 3 x 10° Min.
-10 °C to +60 °C + 5 x 10° Min.
-20 °C to +70 °C + 7 x 10° Min.
-30 °C to +80 °C +10 x 10° Min.
-40 °C to +85 °C +15 x 10° Min.

B Series resistance

Frequency (MHz) Series resistance (Q)
9.6 <f<10.0 50 Q Max.
10.0<f<12.0 40 Q Max.
12.0=<f<16.0 30 Q Max.
16.0<f<27.0 25 Q Max.

D1

—1 128AU6G1 -

L1

L1 L2 D1 D2 B

8.9 Max. | 9.5Min. | g31Max.| 0.3 1.1

Sample products are without marking.




Crystal unit

THIN CYLINDER HIGH-STABILITY CRYSTAL UNIT

SA-315H/315HZ y
Products number (please refer to page 1) % ~
Q23S315HXxxxxx00

Q24S315Zxxxxx00

¢ 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) —

- Most suitable for small communications devices. AR
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 10.000 MHz to 27.000 MHz Fundamental mode
T -55 °C to +125 °C Stored as bare product after unpackin
Temperature Storage temperature STG p p g
range Operating temperature{ ~ Torr -40 °C to +85 °C Specified equivalent series resistance must be satisfied.
Specified equivalent series resistance and frequency-temperature
Operable temperature Tuse As per below table chparacterisgcs must be satisfied. a 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 +10 x 10© Di=100 pW at Ta=+25 °C +3 °C and specified load capacity.
Frequency temperature characteristics As per below table
Load capacitance c 10 pF to o Please specify
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.
Agmg fa +1 x 10/ year Max. Ta =+25°C +1 OC, 100 uW
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.
Please check the soldering condition of plug case department before use.

B External dimensions (uni mmy M Recommended soldering pattern(SA-315HZ)  (unit: mm)
® SA-315H ‘L 3.0 | 6.3 | 24 |
4 903 _ = ~
128AH72 T ° . NEN

8.0 Max. 7.5 Min. o
% B Frequency temperature characteristics
E .
- = ﬁ Operating temperature range Frequency tolerance
® SA-315HZ 0 °Cto +50 °C +3x10° Min.
3 ) -10 °C to +60 °C +5x10° Min.
SR ,_i 3 |3 —
0.3 -20° ° + 7 x10° Min.
128AH727L_ . J:% E 20070 :
= v |” -30 °C to +80 °C +10 x 10° Min.
‘ -40 °C to +85 °C +15 x 10 Min.
T . .
8.0 Max. 2.0 Max. . B Series resistance
_ _ 2 F MH Series resistance (R
{— = 10.0<f<12.0 40 Q Max.
025 1
Max. 0.7Min. 12.0<f<27.0 30 Q Max. 24



Crystal unit

THIN SMD HIGH-FREQUENCY CRYSTAL UNIT
\
Products number (please refer to page 1) \
Q22FA238xxxxx00
* High-density mounting-type SMD.
« Excellent reliability and environment capability.
» Capable of covering a wide frequency range. (from 20 MHz to 50 MHz)
e 0.7 mm Max. thickness is equal to SMD-type IC.
=
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Nominal frequency range f 16.000 MHz to 50.000 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

Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 100 pW Typ.
Ta=+25 °C+3 °C
Frequency tolerance (standard) Af/f +50x 10° Please ask tighter tolerance

+30 x 10%(STD)

-20°Cto +70 °C

Frequency temperature characteristics

(standard) Available from +12 x 10 (Custom) -10 °C to +60 °C
Available from +15 x 10°(Custom) -20 °Cto +70 °C

Load capacitance CL 10 pF to o (standard:12 pF) Please specify
100 Q Max. (16 MHz < f < 30 MHz)

Series resistance R1 -20 °C to +70 °C,DL=100 pW
60 Q Max. (30 MHz < f < 50 MHz)

Shunt capacitance Co 5.0 pF Max.

Insulation resistance IR 500 MQ Min.

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

Shock resistance

+10 x 10° Max.

Three drops on a hard board from 750 mm or excitation
test with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3
directions

M External dimensions

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

#4 #3

2000M

EG66RA|
\CEORAY.
YR
B

0.9

e— |

#2 and #4 is connected with a cover.

o

0.
2

14




THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-365

Products 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
Bl Specifications (characteristics)
Item 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| Torr -20 °C to +70 °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 °C+3 °C
Frequency temperature characteristics +30 x 10 -20 °C to +70 °C
(standard)
Load capacitance Cu 10 pF to Please specify
. . 60 Q Max.(12.000 MHz)
Series resistance R1 -20 °C to +70 °C,DL=100 pW
50 Q Max.(14.000 MHz to 41.000MHz)
Shunt capacitance Co 5.0 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10°/year Max. Ta=+25 °C %3 °C, first year
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)

3.5+0.2

Internal connection 1.9 2.6 1.9

L.4 Max|

24

1
1
#1 —
= Ll
1

3.0 0.4 D i

0.2

26




Crystal unit

SMALL SMD HIGH - FREQUENCY CRYSTAL UNIT

MA-306

Products 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)

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Nominal frequency f 17.734 MHz to 41.000 MHz Fundamental mode

Storage temperature Tste -55 °C to +100 °C Stored as bare product after unpacking
Temperature
range Operating temperature Torr -20 °C to +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° 20 °C to +70 °C
(standard)
Load capacitance Cu 10 pF to « Please specify
Series resistance R1 60 Q Max. -20 °C to +70 °C, DL=100 pwW
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
Shock resi Three drops on a hard board from 750 mm or excitation test

-6
ock resistance SR. +10x 10 Max. with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions

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

B External dimensions (unit mm) M Recommended soldering pattern (Unit: mm)
| 8.0 Max. | Internal connection
lsa P — #4 | #
13 42 13
D 20.000M O |l 5|2 —
3 \
E o572 K Al 5 .
o wo -
[}
i

09 ©0.9)

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




SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-406

Products number (please refer to page 1)
Q22MA406xxxxx00

¢ High-density mounting-type SMD.

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

Crystal unit

Actual size
B Specifications (characteristics)
Item 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 Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -20 °C to +70 °C Please contact us on availability of -40 °C to +85 °C
) Maximum drive level GL 2 mw 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 Under 5.5 MHz: +50 x 10 20 °C t0 +70 °C
(standard) Over 5.5 MHz: +30 x 10°
i Fundamental: 10 pF to o X
Load capacitance CL Please specify
Over tone: 5 pF to c
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 MQ Min.
Aging fa +5x 10°/ year Ta=+25 °C +3 °C, first year
Shock resist SR Three drops on a hard board from 750 mm or excitation test
-6
ock resistance o 10 x10° Max. with 29400 m/s? x 0.3 ms x 1/2 sine wave x 3 directions

[l 8.0 MHz < f< 8.2 MHz: Unavailable.

4.0 MHz = f<5.5 MHz : See "Available frequencies form 4.0 MHz to less than 5.5 MHz" on page 22.
[2 26.000 MHz < f <30.000 MHz :please contact us for inquiries for 3rd overtone mode.
Metal may be exposed on the top of this product. This won't affect any quality, reliability or electrical spec.

M 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 Q Max. 80 Q Max. 60 Q Max. 50 Q Max. 40 Q Max. 100 Q Max. 80 Q Max.
Oscillation mode Fundamental mode 3rd overtone mode
B External dimensions (unit nm) [l Recommended soldering pattern (Unit: mm)
| 11.7 Max. | Internal connection
| # FZ T — #4 | #3 L 18 78 18
20.000M ; = | |
D . O |l 2|2 —
| o
E 572 < o
#1 ‘ ‘ #2 o
| —  — | SR,
#1 #2
m%
C ~
T — —
/ |z
U e 2
—_—T -
0.7, I
9.6 ‘ | 2.1 |
12 (1.2)
Do not connect #2 and #3 external device.

28



Crystal unit

SMD HIGH-STABILITY CRYSTAL UNIT

MA-406H

Products number (please refer to page 1)
Q24M406HXxxXxxx00

¢ High-density mounting-type SMD.
« Excellent heat-resistance and environment capability.
¢ 9.6 MHz to 27.0 MHz available.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 9.600 MHz to 27.000 MHz Fundamental mode
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operable temperature Torr -40 °C to +85 °C
. Maximum drive level GL 2 mW Max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10 uw to 100 pwW
Frequency tolerance (standard) Af/f +10 x 10° Ta=+25 °C 3 °C ,DL=100 pW
Frequency temperature characteristics 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 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
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.
Metal may be exposed on the top of this product. This won't affect any quality, reliability or electrical spec.

B Frequency temperature characteristics B Series resistance
Temperature range Frequency tolerance Frequency (MHz) Series resistance (Q)
0 °C to +50 °C + 3 x 10 Min. 0.6 << 10.0 50 O Max.
-10 °C to +60 °C +5x10° Min.
10.0<f<12.0 40 Q Max.
-20 °C to +70 °C + 7 x 10 Min.
-30 °C to +80 °C +10 X 10° Min. =05i= 150 30 Q Max.
-40 °C to +85 °C +15 x 10° Min. 16.0<f<27.0 25 Q Max.
B External dimensions (unit mm) Il Recommended soldering pattern (Unit: mm)
| 11.7 Max. | Internal connection
| #4 m1l #a ‘ #3
- | 18 7.8 18
[J 20000M o .15 = ] |
Al )
E H51A < |
= = #1‘ ‘ #2 2
#1 #2 R

0.5
/
5
1.7

I
I
19

@2 12
Do not connect #2 and #3 external device.




SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-505/506

Products number (please refer to page 1)
Q22MA505xxxxx 00
Q22MA506xxxxx00

¢ High-density mounting-type SMD.

» Excellent heat-resistance and environment capability.
» Capable of covering a wide range of frequency range from 4.0 MHz to 64 MHz.

Crystal unit

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
. 4.000 MHz to 29.999 MHz Fundamental mode
Nominal frequency range f

30.000 MHz to 64.000 MHz

3rd overtone mode

Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -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 pW to 100 pW
Frequency tolerance (standard) Af/f +50 x 10° Ta=+25 °C+3 °C, DL=100 pW

Frequency temperature characteristics

Under 5.5 MHz: +50 x 10°

-20 °C to +70 °C, DL=100 pw

(standard) Over 5.5 MHz: +30 x 10°

Load capacitance CL Fundamental: 10 pF to . Over tone: 5 pF to o Please specify

Series resistance R1 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

Shock resistance SR £10 % 10° Max. Three drops on a hard board from 750 mm or excitation test

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

1 8.0 MHz < f < 8.2 MHz: Unavailable.

4.0 MHz = f<5.5MHz : See "Available frequencies from 4.0 MHz to less than 5.5 MHz" on page 22.
[P 26.000 MHz < f < 30,000 MHz : please contact us for inguiries for 3rd cvertone mode.

M Series resistance

Frequency (MHz) 40<f<55 55<f<6.0

6.0<f<10.0 | 10.0=sf<12.0

12.0<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 Q Max.

80 Q Max. 60 Q Max.

50 Q Max.

40 Q Max. 100 Q Max. 80 Q Max.

Oscillation mode

Fundamental mode

3rd overtone mode

B External dimensions (uni: mm) M Recommended soldering pattern (Unit: mm)
‘ 13.46 Max. ‘ Internal connection in MA-505
| 1270 | # ] [7#3 MA-505 -
#4 H#3 #J 42
20.000M : )
E 52 51A 3 Internal connection in MA-506 ©
#1 Huz #———— —t#3
| —
P I [ P 41 7.0 41
/ \ _ MA-506
(=2} é —
== &
< _r
[ ) 1 [ [
‘ 254 ‘ ‘ 254 ‘ £ 1.09 _l‘ ’I_ 1.09 S
) S 3.30

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

The first digit of lot No. means: @?ﬁi Mﬁggg

a1 7.0 41
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Crystal oscillator

SIP LOW/MEDIUM-FREQUENCY CRYSTAL OSCILLATOR

SG-10

Products number (please refer to page 1)
0Q3110000xxxxx00

» Low current consumption.

e 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
M Specifications (characteristics)
Item Symbol Specifications Remarks

Output frequency range fo 10.0000 Hz to 153.6000 kHz For output frequency, see the table below

Max. supply voltage | Voo-GND -0.3Vto+7.0V
Power source voltage ;

Operating voltage Vop 45Vt055V

Storage temperature | Tsre -55 °C to +125 °C Stored as bare product after unpacking
Temperature range -

Operating temperature| — Topg -10 °C to +70 °C
Frequency tolerance Afffo A: +10 x 10° B: +50 x 10° Vop=5 V Ta=+25 °C
Frequency temperature characteristics +10 x 10/ -120 x 10 -10 °Cto +70 °C, taking Ta=+25 °C as the reference
Frequency voltage characteristics +10 x 10° Max.
Current consumption lop 0.5 mA Max.. No load condition

Duty twh 40%1060% 1/2 Voo or 1.4 V level
(except for cases of 1/3 and 1/5 divided frequency.)

Output voltage Vor Voo-1.0 V Min. low= 40 LA

VoL 0.4 V Max. lo.=1.6 mA
Output load condition (fan out) N/CL 1 TTL Max./15 pF Max. TTL load/C-MOS load
Output rise time T 60 ns Max.
Output fall time tTHL 50 ns Max.

For more than 1 ms until Vopo=0V - 4.5 V.

Oscillation start up time tosc 1 s Max. Time at 4.5V to be 0
Aging fa +5 x 10°/year Max. Ta=+25 °C #3 °C, Voo=5 V, first year
Shock resistance SR, 45 % 10° Max. Three drops on a hard board from 750 mm or excitation test

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

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

B External dimensions (uni: mm) Il Output frequency table
4.6 Max. ‘ 16.0 Max. ‘ Oscillation source | 32768 kHz,60.000 kHz, 96.000 kHz, 100.000 kHz,
‘ ‘ 153.600 kHz
- Divided frequency | Oscillation source frequency x (any arbitrary one of 1/1, 1/2, 1/3,
il ® E SG-10B output 1/4, 1/5, 1/6, 1/12) x (any arbitrary one of 1/1, 1/10, 1/100,
E c 32.768 kHZ (calculation method) 1/1000). Over 10.0 Hz range.
® O 0131A
i S For frequencies other than the above, please consult us. (Min. order lot 10000 pcs.)
- ‘ ‘ ‘ B Output frequency example
o < ! ! ! 0.5
~ ‘ ‘ Oscillat 32.768 kHz ,60.000 kHz , 96.000 kHz,
Loy Uss Ul o [NOPmiEMI SCRAllon SOUTCE | 156 000 kiz ,153.600 kHz
‘ ‘ ‘ 11] onp
‘ 025 21| 254 | 254 | 2| out 10,000 H
- . T Voo ! z,50.000 Hz, 100.000 Hz, 1.000 kHz,
Divided frequency | 4.800kHz, 9.600 kHz, 19.200 kHz , 38.400 kHz,
31 50.000 kHz , 76.800 kHz




Crystal oscillator

32kHz CRYSTAL OSCILLATOR

SG-3032JC

Products number (please refer to page 1)
Q3101JCOxxxxx00

¢ No adjustment required with 32.768 kHz crystal unit built-in.
¢ Use of C-MOS IC enables reduction of current consumption.
« Small suited to high-density mounting.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 32.768 kHz
Power source voltage Max. supply voltage | Voo-GND -0.3Vto+4.3V
Operating voltage Vob 1.8Vto3.6V
Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking

Temperature range Operating temperature| — Topg 220 °C to +70 °C
Frequency tolerance Afffo B: 5+23 x 10° C: 5+50 x 10 D: 5+100 x 10°¢ Vop=3.3 V Ta=+25 °C
Frequency temperature characteristics +10 X 10°/ -120 x 10° -20 °C to +70 °C, taking Ta=+25 °C as the reference
Frequency voltage characteristics +2 X 10° /V Max. Ta=+25 °C
Current consumption lop 5 PA Max. No load condition
Duty twlt 40 % to 60 % 1/2 Voo level
Output voltage Vor Voo-0.4 V Min. o= 0.5 mA

VoL 0.4 V Max. lo.=+0.5 mA
Output load condition (fan out) CL 15 pF Max. C-MOS load
Output rise time trim 100 ns Max. C-MOS load:20 % —80 % Voo
Output fall time tTHL 100 ns Max. C-MOS load:80 % —20 % Voo

o i For more than 1 ms until Vop=0V - 1.8 V.
Oscillation start up time tosc 3's Max. Timeat L8 ViobeO'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 S.R. +5x 10° Max. test with 29400 m/s? x 0.3 ms x 1/2 sine wave in 3
directions

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

B External dimensions (uni mm) [l Recommended soldering pattern (Unit: mm)
10.5 Max. NO. [Pin terminal
# #3 1 NC
2| GND N
3 ouT
2 4 Voo
1o}
o~
5.8 Max.
[ C EE ~ g / \ S
= == = | i
N f
t |
0.5 5.08 (1.0) 3.6 (1.0 ‘ 1.3 ‘ 38 ‘ 1.3 ‘
[ I I |




Crystal oscillator

FULL-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-51 series

HALF-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-531 series

Products number (please refer to page 1)
Q32510xxxxxxx00
Q32531xxxxxxx00

¢ Pin compatible with full-size metal can. (SG-51 series)
« Pin compatible with half-size metal can. (SG-531 series) Actual size
e Cylindrical AT-cut crystal unit builtin, thus assuring high reliability.

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

B Specifications (characteristics)

SG-51P/531P SG-51PTJ/531PTJ SG-51PH/531PH
Item Symbol . Remarks
Specifications
Output frequency range fo 1'0232_2)"0%‘,‘\’“2 26.0001 MHz to 66.6667 MHz
Power source Max. supply voltage | Voo-GND -0.3Vto+7.0V ‘ -0.5Vto+7.0V
voltage Operating voltage | Voo 5.0 V0.5V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature | Tor -20 °C to +70 °C (-40 °C to +85 °C) Please contact us on availability of -40 °C to +85 °C
- B: + 50 x 10° . .
Frequency stability Afffo 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
Duty C-MOS level tult 40 % to 60 % — 40 % to 60 % 1/2 Voo level
TTL level 45 % to 55 % — 1.4V level
Output voltage Von Vop-0.4 V Min. 2.4V Min. Voo -0.4 V Min. low = -400 A (P,PTJ) /-4 mA (PH)
VoL 0.4 V Max. loL = 16 mA (P) / 8 mA (PTJ) / 4mA (PH)
Output load C-MOS CL 50 pF Max. — 50 pF Max.
condition (fan out) TTL N 10 TTL Max. 5 TTL Max. — Ci<15 pF
Output enable/disable input voltage |—2* DY LTI 3.5V Min. 2.0 V Min. Ii=1 pA Max. (OE=Voo)
Vi 0.8 V Max. 1.5V Max. 0.8 V Max. lii=-100 pA Min. (OE=GND), PTJ: -500 pA
Output C-MOS level i 8 s Max. — 7 ns Max. C-MOS load: 20 % — 80 % Voo
rise time TTL level 5 ns Max. — TTL load: 0.4V 2.4V
Output C-MOS level L 8 1s Max. — 7 ns Max. C-MOS load: 80 % — 20 % Voo
fall time TTL level 5 ns Max. — TTL load: 2.4V 0.4V
L . More than for 1 ms until Voo =0V -~ 4.5V
Oscillation start up time tosc 4 ms Max. 10 ms Max. 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 SR. +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 ‘ 48 45 ‘ INO.| _Pin terminal _|
#14 #8 1| OE — — 1 OE or ST
= = L) ono SG531PTIC e our
5 ouT
M) E SG51PH 6052A 5 S —— D 20.0000M 2 8 voo
32.0000MHz C E 9353B
= = 7.62 — = 7.62
#1 #7 #1 #4
5 051 | %m 025 | =" j_/ 025
- ‘ | £ 90°t0 — I _|l.os1 i £ 90°to —
15.24 1 3 105° 762 R 105°
33 < ‘ =




Crystal oscillator

B Specifications (characteristics)

SG-531PTW/STW SG-531PHW/SHW SG-531PCW/SCW
Item Symbol —— Remarks
Specifications
Output frequency range fo 55.0001 MHz to 135.0000 MHz 26.0001 MHz to
135.0000 MHz
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Vop 5.0 V+0.5V | 3.3V+0.3V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature [ Toer -20 °C to +70 °C | -40°Cio+85°C
Frequency stability Afifo B: +50 x10° C: #100x 10° -20 °Cto +70 °C
M: #100 x 10°® -40 °C to +85 °C
Current consumption lop 45 mA Max. 28 mA Max. No load condition
Output disable current IoE 30 mA Max. 16 mA Max. OE=GND(P*W)
Standby current IsT 50 pA Max. ST=GND(S*W)
Duty C-MOS level wit — 40 % to 60 % C-MOS load: 1/2Voo
TTL level 40 % to 60 % — TTL load: 1.4V
OUtpit voitage VoH Vop-0.4 V Min. lov=-16 mA (*TW/HW)/-8 mA(*CW)
Vou 0.4 V Max. lo.=-16 mA (*TW/HW)/8 mA(*CW)
Output load condition (fan out) Cu 15 pF Max.
Output enable Vin 2.0 V Min. 0.7 Voo Min. OE,ST
disable input voltage s 0.8 V Max. 0.2 Voo Min. OE,ST
Output C-MOS level o - 4 ns Max. 4 ns Max. C-MOS load: 20 % — 80 % Voo
rise time TTL level 4 ns Max. — — TTL load: 0.4V 2.4V
Output C-MOS level - — 4 ns Max. 4 ns Max. C-MOS load: 80 % — 20 % Voo
fall time 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 V
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

B Operating condition and Frequency band

Operating condition 1 MHz 50 MHz 100 MHz 150 MHz
Frequency stability:B 1.025 26 55 135
5V+0.5 V (-20to +70 °C) \ SG-51/531P ‘SG-51/531PTJ/PH \ SG-531PTW/STW/PHW/SHW ‘
Frequency stability:C 1.025 26 66.6667 135
(-20to +70 °C) | SG-51/531P [ SG-51/531PTI/PH | SG-531PTW/STW/PHW/SHW \
2 135

Frequency stability:B
(-20to +70 °C) ‘
3.3V+0.3V| 26 135

Frequency stability:C
(-20 to +70 °C) SG-531PCW/SCW ‘

SG-531PCW/SCW \

Frequency stability:M 26 135
(-40 to +85 °C) \ SG-531PCW/SCW |
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Crystal oscillator

SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-615 series

Products 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)
-615P -615PT. -615PH
Item Symbol G615 SG,? 5_ J SG-615 Remarks
Specifications
Output frequency range fo 1.0250 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz
Power source | Max. supply voltage [ Veo-GND -0.3Vto+7.0V
voltage Operating voltage Vop 5.0 V+0.5V
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) 55 MHz Max.(-40 °C to +85 °C)
Frequency stability Afffo E ﬁgoxxl%-e 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
Duty C-MOS level iy 40 % to 60 % — 40 % to 60 % C-MOS load: 1/2Voo
TTL level " 45 % t0 55 % = TTL load: 1.4V
Output voltage VoH Voo -0.4 V Min. 2.4V Min. Vop -0.4 V Min. lon = -400 WA (P,PTJ) /-4 mA (PH)
VoL 0.4 V Max. loL = 16 mA (P) /8mA (PTJ) /4 mA (PH)
Output load C-MOS Cu 50 pF Max. — 50 pF Max.
condition (fan out) TTL N 10 TTL Max. 5 TTL Max. — CL<15pF
Output enable/disable input voltage Vi ZO0VIMIn: 3.5V Min. 2.0 V Min. Iiv=1 PA Max.(OE=Voo)
Vi 0.8 V Max. 1.5V Max. 0.8 V Max. i.=-100 pA Min.(OE=GND) I1.=-500 pA Min.(OE=GND) PTJ

Outout rise tim C-MOS level ‘ — 7 ns Max. C-MOS load: 20 % — 80 % Voo

utput nIse Me T evel i s e 5 ns Max. = TTL load: 0.4V 2.4V
Outout fall ti C-MOS level ¢ — 7 ns Max. C-MOS load: 80 % — 20 % Voo

UIpUtTatiMe T evel s s (Wi 5 ns Max. — TTL load: 2.4V 0.4V
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

i 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: < 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 @i mm)y B Recommended soldering pattern (Unit: mm)
#4 #3
s i _ 1.3 3.8 1.3
NO. [Pin terminal
SG-615P C - % 1 OE or ST o
D 20.0000M g |z 2| GND
E 9352A ® 3| our o
4 Vobp ]
T o—— — — ¥
#1 #2
14.0 Max.
gl [ T\ 48
I | — o
% 7.62
35 s




Crystal oscillator

B Specifications (characteristics)

SG-615PTW/STW. SG-615PHW/SHW SG-615PCW/SCW
Item Symbol — Remarks
Specifications
Output frequency range fo 55.0001 MHz to 135.0000 MHz 26.0001 MHz to
135.0000 MHz
Power source Max. supply voltage | Veo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 5.0V+0.5V | 3.3V+0.3V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature |~ Toer -20 °C to +70 °C | -40 °C to +85 °C
. " : s ° o
Frequency stability Aflfo B: +50 x 10 C: +#100 x 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
Output disable current loe 30 mA Max. 16 mA Max. OE=GND
Standby current IsT 50 pA Max. ST=GND
- _ 0, 0 - .
Duty C-MOS level wit 40 % to 60 % C-MOS load: 1/2Voo
TTL level 40 % to 60 % — TTL load: 1.4V
- i = - * -
Output voltage Vou Voo-0.4 V Min. lor= -16 mA (*TW/HW)/-8 mMA(*CW)
VoL 0.4 V Max. lot=-16 mA (*TW/HW)/8 mA(*CW)
Output load condition (fan out) (e 15 pF Max.
Output enable " 2.0 V Min. 0.7 Voo Min. OE.ST
disable input voltage Vie 0.8 V Max. 0.2 Voo Min. OE.ST
Output C-MOS level = 4 ns Max. 4 ns Max. C-MOS load: 20 % - 80 % Voo
) ) trH
rise time TTL level 4 ns Max. — — TTL load: 04V 24V
Output C-MOS level = 4 ns Max. 4 ns Max. C-MOS load: 80 % - 20 % Voo
q trHL
fall time 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, Vob =5 V
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 1/2
sine wave in 3 directions

B Operating condition and Frequency band

Operating condition 1 MHz 50 MHz 100 MHz 150 MHz
Freguency stability:B 1025 26 55 135
(-20 to +70 °C) [ SG615P  |SG61SPTIPH | SG-615PTW/STW/PHW/SHW |
5V+0.5V
Frequency stability:C 1.025 26 66.667 135
(-20 to +70 °C) SG-615P | SG-615PTJPH | SG-615PTW/STW/PHW/SHW
26 135

Frequency stability:B
(20 to +70 °C) \
3.3V+0.3 V| 26 135

Frequency stability:C
(-20to +70 °C) \ SG-615PCW/SCW ‘

SG-615PCW/SCW |

Frequency stability:M 26 135
( -40 to +85 °C) \ SG-615PCW/SCW ‘
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Crystal oscillator

SMALL SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-636 series

Products 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

as SMD IC.

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

function(ST). m
Actual size
B Specifications (characteristics)
SG-636PTF | SG-636PH [ SG-636SCE/PCE | SG-636PDE
Item Symbol —— Remarks
Specifications
Outout f fo 2.21675 MHz to 41.0001 MHz to e 41.0000 MH
utput irequency range 41.0000 MHz 70.0000 MHz : 210 4% z
Power source |Max. supply voltage | Voo-GND | -0.5V to +7.0 V -0.5Vto+7.0V
voltage Operating voltage | Voo 50V 0.5V 3.3V 0.3V 25V +0.25V
Temperature |Storage temperature| Tste -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature | Topr -20 °C to +70 °C
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 pA Max.(SCE)
Duty C-MOS level ol 40 % to 60 % 45 % to 55 % C-MOS load: 1/2 Voo level
wi't
TTL level 45 % to 55 % \ = TTL load: 1.4V level
V Voo -0. in. lon =-8 mA (PTF) /-4 mA (PH / SCE PCE / PDE
Output Joltage Vi oL oo -0.4 V Min on =-8 mA (PTF) / (PH/ SCE PCE / PDE)
VoL 0.4 V Max. lo. =16 mA (PTF) /4 mA (PH / SCE PCE / PDE)
» 20 pF Max.( < 55 MH
Output load condition | C-MOS Cu 50 pF Max. 0 pF Max.(< 55 M) 30 pF Max. 15 pF Max.
15 pF Max.( > 55 MHz)
(fan out)
TTL N 10 TTL Max. 5 LSTTL Max. — CL<15 pF
) ) V .0 V Min. b Min.
Output enable/disable input voltage m S Min gD Min OE,ST
Vi 0.8 V Max. 0.2 Voo Max.
- C-MOS level 7 ns Max. 5 ns Max. C-MOS load: 20 % — 80 % Voo
Output rise time tTLH
TTL level 5 ns Max. — TTL load: 0.4V 2.4V
. C-MOS level 7 ns Max. 5 ns Max. C-MOS load: 80 % — 20 % Voo
Output fall time trHL
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,Vop=5 V/first year
i + 6 Three drops on a hard board from 750 mm or excitation test
SRS I SR 20 x 18N 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.
* Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.

B External dimensions

(Unit: mm)

B Recommended soldering pattern

(Unit: mm)

| 10.5 Max. |
T P
NO.| Pin terminal
D E 18.4320C % 1 OForSt
o| £ 2 GND
2 3 ouT
PTF9352A Lo
# #2 -
/ I E
8s |2
[ il il I%L N
05
= 5.08 ‘ | 36 |
37 (1.0) (1.0)

13

3.8 13

2.1

25

21




Crystal oscillator

B Specifications (characteristics)

SG-636PTW/STW SG-636PHW/SHW SG-636PCW/SCW
Item Symbol — Remarks
Specifications
Output frequency range fo 32.0001 MHz to 135.0000 MHz
Power source | Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 5.0V+0.5V \ 3.3V+0.3V
Temperature Storage temperature Tste -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature [~ Toer -20 °C to +70 °C
Frequency stability Afffo B: 50 x 10°  C: +100 x 10°
Current consumption lop 45 mA Max. 28 mA Max. No load condition
Output disable current loE 30 mA Max. 16 mA Max. OE=GND(P*W)
Standby current IsT 50 A Max. ST=GND(S*W)
- — 0 0 _ .
Duty C-MOS level wit 40 % to 60 % C-MOS load: 1/2Vop
TTL level 40 % to 60 % — TTL load: 1.4V
. - * R
Output voltage Vou Vop-0.4 V Min. lov=-16 mA (*TW/HW)/-8 mA(*CW)
Vou 0.4 V Max. lo.=-16 mA (*TW/HW)/8 mA(*CW)
Output load condition (fan out) Cu 15 pF Max.
Output enable Vin 2.0V Min. 0.7 Voo Min. OE,ST
disable input voltage Vi 0.8 V Max. 0.2 Voo Max. OE.ST
Output C-MOS level i = 4 ns Max. 4 ns Max. C-MOS load: 20 % - 80 % Voo
rise time TTL level 4 ns Max. — — TTL load: 0.4V 2.4V
Output C-MOS level v — 4 ns Max. 4 ns Max. C-MOS load: 80 % — 20 % Voo
fall time TTL level 4 ns Max. — — TTL load: 2.4V 0.4V
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, Voo =5 V
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 1/2
sine wave in 3 directions

Bl Operating condition and Frequency band

Operating condition 1 MHz 50 MHz 100 MHz 150 MHz
Frequency stability:B 82 135
5V+05V (-20 to +70 °C) \ SG-636PTW/STW/PHW/SHW |
Frequency stability:C 2.21675 41 70 135
(-20 to +70 °C) SG-636PTF SG636PH SG-636PTW/STW/PHW/SHW
3 135

Frequency stability:B ‘

3.3Vx0.3V (-20 to +70 °C) SG-636PCW/SCW ‘

Frequency stability:C 2.21675 41 o
(-20t0 +70 °C) | sG-636PCE/SCE | T ‘
Frequency stability:C 2.21675 a
iy
2oV Ca0t0+10°0) | sG-636PDE |
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-710 series

Products number (please refer to page 1)
Q33710xxxxxxx00

» Ceramic package with 1.5 mm thickness.

» Excellent environmental capability.

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

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

(ST).
i-. ..u..!
——
Actual size
B Specifications (characteristics)
SG-710PTK SG-710PHK SG-710ECK
Item Symbol —— Remarks
Specifications
1.8000 MHz to 1.8000 MHz to 1.8000 MHz to
f
Ol ey [ ° 50.0000 MHz 80.0000 MHz 67.0000 MHz
Power source | Max. supply voltage | Voo-GND -05Vto+7.0V
voltage Operating voltage| Voo 5.0V +0.5V | 3.3V +0.3V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -10 °C to +70 °C (-40 °C to +85 °C) Please contact us on availability of -40 °C to +85 °C
Frequency stability Afffo B: 450 x 10° C: + 100 x 10° M: + 100 x 10°® B,C:-10 °C to +70 °C, M:-40 °C to +85 C°
Current consumption lop 24 mA Max. 40 mA Max. 18 mA Max. No load condition
Output disable current loe 12 mA Max. 16 mA Max. — OE=GND(PTK, PHK)
Standby current Ist — 10 pA Max. ‘ST=GND(ECK)
Duty 't — 45 % to 55 % 40 % to 60 % C-MOS load: 1/2 Voo level
45 % to 55 % 40 % to 60 % — TTL load: 1.4 V level
High output voltage Vor 2.4V Min. Voo -0.5 V Min. 0.9 X Voo Min. lov=-16 MA(PTK,PHK),-2 mA(ECK)
Low output voltage Vou 0.4 V Max. 0.5V Max. 0.1 x Voo Max. lo.= 16 mA(PTK,PHK), 2 mA(ECK)
Output load TTL N 10 TTL Max. 10 TTL Max. —
condition (fan out C-MOS C (15 pF Max.) 50 pF Max. 15 pF Max.
Output enable/disable input Voltage ViH 2.0V Min. 2.0V Min. 0.7 x Voo Min. OE terminal(PTK,PHK)
e 0.8 V Max. 0.8 V Max. 0.3 X Voo Max. ST terminal (ECK)
L . — . C-MOS load: 10 % — 90 % Vi
Output rise time C-MOS level i 5 ns Max. 6 ns Max oal o 6 Vob
TTL level 5 ns Max. — TTL load: 0.4V 2.4V
n - — . . C-MOS load: 90 % — 10 % Vi
Output fall time |-2-MOS level tr 5 ns Max 6 ns Max oa 0 o Voo
TTL level 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(ECK)
Three drops on a hard board from 750 mm
Shock resistance S.R. +10 x 10° Max. or excitation test with 29400 m/s? x 0.3 ms x
1/2sine wave in 3 directions
B External dimensions (unit: mmy M Recommended soldering pattern (Unit: mm)
#3 5.08 #4 18
NO. |Pin terminal
1 |OE or ST
> 2| GND O
3| out N
& M 4 \Vob
#2 #1 ~
<
L 1.4
L w

SG -71000IK 7.5 Max. | 5.0 Max.
SG-710(0W | 7.2 Max. | 5.2 Max.

1.5 Max.

5.08
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Crystal oscillator

B Specifications (characteristics)

SG-710PTW/STW SG-710PHW/SHW SG-710PCW/SCW
Item Symbol — Remarks
Specifications
Output frequency range fo 80.0001 MHz to 135.0000 MHz 66.6667 MHz to
135.0000 MHz
Power source Max. supply voltage | Veo-GND -0.5Vto+7.0V
voltage Operating voltage Vop 5.0 V0.5V | 3.3V+0.3V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature | Torw -20 °C to +70 °C | -40°Cto+85°C
Frequency stability Aflfo B: +50 x 10° C: +100 x 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
Output disable current loe 30 mA Max. 16 mA Max. OE=GND(P*W)
Standby current IsT 50 yA Max. ST=GND(S*W)
Duty C-MOS level wit — 40 % to 60 % C-MOS load: 1/2Vop
TTL level 40 % to 60 % — TTL load: 1.4V
VoH Vop-0.4 V Min. lov=-16 mA (*TW/HW)/-8 mA(*CW)
Output voltage VoL 0.4V Max. lo.= 16 mA (“TW/HW)/8 mA(*CW)
Output load condition (fan out) Cu 15 pF Max.
Output enable Vin 2.0 V Min. 0.7 Voo Min. OE,ST
disable input voltage Vi 0.8 V Max. 0.2 Voo Max. OE,ST
Output C-MOS level - — 3 ns Max. 3 ns Max. C-MOS load: 20 % — 80 % Voo
rise time TTL level 4 ns Max. — — TTL load: 0.4V 2.4V
Output C-MOS level o — 3 ns Max. 3 ns Max. C-MOS load: 80 % — 20 % Voo
fall time TTL level 4 ns Max. — — TTL load: 2.4V 04V
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 V
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 1/2
sine wave in 3 directions

Bl Operating condition and Frequency band

Operating condition 1 MHz 50 MHz 100 MHz s
Frequency stability:B 18 50 80 135
(-20 to +70 °C) Fsc 710tk | SG-TIOPHK | SG-710PTW/STW/PHWISHW |
5V%0.5V | Frequency stability:C 18 50 80 135
(-20 to +70 °C) [ T IoPTR | SG-T10PHK | SG-710PTW/STW/PHW/SHW |
Frequency stability:M 1-|8 50 80
(-40to +85 °C) [ SG-710PTK | SG-T10PHK |
Frequency stability:B 18 26 67 135
(-20to +70 °C) | SG-710ECK \ SG-710PCW/SCW |
SEVELEY Frequency stability:C 18 26 67 135
(-20 to +70 °C) | SG-710ECK \ SG-710PCW/SCW |
Frequency stability:M 18 26 67 135
( -40 to +85 °C) \ SG-710ECK \ SG-710PCW/SCW |
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JF series

Products 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.

e 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.(Type:PRW-8000A3-M01) Actual size
Please contact EPSON or local sales representative.

B Specifications (characteristics)

Item Symbol PT/ST _?HIS,H e Remarks
Specifications [J

1.0000 MHz to

Output frequency range fo 125.0000 MHz Refer to page 12. "Frequency range".
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V Stored as bare product after unpacking
voltage Operating voltage Voo 5.0 V+0.5V | 3.3+03V 3.0 V 0.3 V: fo < 66.7 MHz(PC/SC)
Temperature Storage temperature Tste -55°Cto +125 °C Stored as bare product after unpacking
range Operating temperature Torr -20°Cto +70 °C (-40 °C to +85 °C) | -40°Cto+85°C Refer to page 12."Frequency range"
Frequency stability Af/fo 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 % C-MOS load: 1/2Voo level

Duty tw/t

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 Vou 0.4 V Max. lo.= 16 mA(PT/ST,PH/SH), 8 mA(PC/SC)
Output load TTL N 5 TTL Max. | — M :

s ax. frequency and Max. operating voltage range
condition (fan out) C-M0S CL 15 pF Max. quency perating voltage rang
Output enable/disable input voltage il S Min 0.7 X Voo Min ST, OF terminal

ViL 0.8 V Max. 0.2 x Voo Max.
0 L C-MOS level ¢ — 4 ns Max. C-MOS load: 20 % — 80 % Voo
TLH
utput rise time TTL level 4 ns Max. — TTL load: 0.4V 2.4V
0 fall ti C-MOS level ¢ — 4 ns Max. C-MOS load: 80 % — 20 % Voo
utput fall time 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(PC/SC)

. 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

Note: e Please contact us for inquiries about operating temperature(-40 °C to +85 °C), the available frequency, duty and output load conditions.
Checking possible by the Frequency Checking Program. | http:/www.epson.co.jp/device/
Metal may be exposed on the top or bottom this product. This won't affect any quality, reliability or electrical spec.

[PLL - PLL connection & Jitter specification, please refer to page 46.

B External dimensions @ni mmy I Recommended soldering pattern (Unit: mm)
\ 71202
7 i 18
E 125.00C ol x NO,Pin terminal
3 = 1 |OEorST o
2PHO245A |17 5 2
Q 3| out
4 Vop
#1 ¥z - 3
S - - Tg [
& 7,05 .
5.08 D’Min. + % +
0.4 - (0.75) (0.75) 5.08
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002CA series

Products 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.

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

8002 PROM Writer available to purchase.(Type:PRW-8000A3-M01) ctialsize
Please contact EPSON or local sales representative.
Bl Specifications (characteristics)
PT/ST | PH/SH PC/SC
Item Symbol — Remarks
Specifications O
Output frequency range fo 10000 MHz to Refer to page 12. "Frequency range"
125.0000 MHz1
Power source Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 5.0 V+0.5 V | 3.3+0.3V 3.0V +0.3 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 °C to +85 °C Refer to page 12."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
Standby current Ist 50 pA Max. ST=GND
— 40 % to 60 % C-MOS load: 1/2Vw level
Duty w/t 40 % to 60 % = TTL load: 1.4 V level
High output voltage VoH Voo -0.4 V Min. low=-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 TTL N 5 TTL Max. — )
condition (fan out) | C-M0S CL 15 pF Max. 25 pF Max. 15 pF Max. Max. frequency and Max. operating voltage range
. . ViH 2.0 V Min. 0.7 X Voo Min. .
Output enable/disable input voltage A v Glb T ST, OE terminal
L C-MOS level — 4 ns Max. C-MOS load: 20 % — 80 % Voo
LTS TTL level e 4 ns Max. — TTL load: 0.4V 2.4V
) C-MOS level — 4 ns Max. C-MOS load: 80 % — 20 % Voo
Output fall time trHL
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(PC/SC)
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: < Please contact us for inquiries about operating temperature(-40 °C to +85 °C), the available frequency, duty and output load conditions.
Checking possible by the Frequency Checking Program. l http://www.epson.co.jp/device/

[PLL - PLL connection & Jitter specification, please refer to page 46.

B External dimensions (Unit: mm)

nit mm) M Recommended soldering pattern

5.08 #4 18
#1

E 125.000

®PHC935C

>

#2 g
7.0-0.2 14
2 NO.|Pin terminal
[ g2 1 |OE or ST
= 2 | GND 5.08
"—" 3| our
5.08 4 Voo

42




Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JC series

Products 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.(Type:PRW-8000A3-MO01) Actual size
Please contact EPSON or local sales representative.
B Specifications (characteristics)
PT/ST PH/SH PC/SC
Item Symbol — Remarks
Specifications [
1.0000 MHz to " .
Output frequency range fo 125.0000 MHz Refer to pege 12. "Frequency range’
Power source |_Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 5.0 V0.5V | 3.3+03V 3.0 V +0.3 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 12."Frequency range"
Frequency stability Afifo 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 YA Max. ST=GND(ST, SH, SC)
— 40 % to 60 % C-MOS load: 1/2 Voo level
Du tw/ t
y " 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 Vou 0.4 V Max. lo.= 16 MA(PT/ST,PH/SH), 8 mA(PC/SC)
Output load TTL N 5TTL Max. | — . ol
condition (fan out) VR L 15 pF Max. Max. frequency and Max. operating voltage range
. : Y 2.0V _Min. 0.7 x Voo Min.
Output enable/disable input voltage ST i
> - 5 Vi 0.8 V Max. 0.2 X Voo Max. ST, O terminal
L H — 4 . _ : .
Output rise time C-MOS level i ns Max C-MOS load: 20 % - 80 % Voo
TTL level 4 ns Max. — TTL load: 0.4V 2.4V
. - — 4 ns Max. - : -
Output fall time C-MOS level L ns Max C-MOS 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(PC/SC)
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:

Checking possible by the Frequency Checking Program. | _http:/mwww.epson.co.jp/device/

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

[PLL - PLL connection & Jitter specification, please refer to page 46.

« Please contact us for inquiries about operating temperature(-40 °C to +85 °C), the available frequency, duty and output load conditions.

B External dimensions (unit mm) B Recommended soldering pattern (Unit: mm)
NO. |Pin terminal
10.5 Max. 1 |OE or ST 1.3 3.8 1.3
#'_|4 '#_|3 2 GND -
3 ouT
E 125.0000C || | _ 4] Voo 2
2PH 9357B || | * 1
z ?2 5.8 Max.
[ w\ |8 | =g | \ —
= == = K 7 .
05 | 508 ‘ (1.0) 3.6 (1.0) |
43




Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JA series

Products number (please refer to page 1)
Q3306 JAxxxxxx00
* Wide frequency output by PLL technology.
¢ Quick delivery of samples and short lead mass production time.
Excellent environmental capability.
Output enable function (OE) and stand-by function (ST) can be used for low
current consumption applications.
» Package and pin compatible with SG-615.

8002 PROM Writer available to purchase.(Type:PRW-8000A3-M01) Actual size
Please contact EPSON or local sales representative.

B Specifications (characteristics)

PT/ST PH/SH PC/SC
Item Symbol __ Remarks
Specifications O
Output frequency range fo 1'00(1)25’\_/'0%50,\,”_'2 Refer to page 12. "Frequency range™
Power source | Max. supply voltage | Voo-GND 05Vi0+70V
voltage Operating voltage Vop 5.0V+0.5V | 3.3+03V 3.0V +0.3 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 12."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 % C-MOS load: 1/2 Voo level
Duty tw/ t
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)
Output load TTL N 5 TTL Max. = )
condition (fan out) C-MOS L 15 pF Max, 25 F Max. 15 pF Max. Max. frequency and Max. operating voltage range
Output enable/disable input voltage Vi Z0VIMin. 0.7 X Voo Min. ST OF terminal
ViL 0.8 V Max. 0.2 X Voo Max.
N C-MOS level — 4 ns Max. C-MOS load: 20 % — 80 % Voo
Output rise time trin
TTL level 4 ns Max. — TTL load: 0.4V 2.4V
o _ _ . % _, [
Output fall time C-MOS level . 4 ns Max. C-MOS 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(PC/SC)

Three drops on a hard board from 750 mm
or excitation test with 29400 m/s? x 0.3 ms x
1/2sine wave in 3 directions

Note: < Please contact us for inquiries about operating temperature(-40 °C to +85 °C), the available frequency, duty and output load conditions.
Checking possible by the Frequency Checking Program.

[PLL - PLL connection & Jitter specification, please refer to page 46.

Shock resistance S.R. +20 x 10° Max.

| http://www.epson.co.jp/device/

B External dimensions (unit mm) B Recommended soldering pattern (Unit: mm)
14.0 Max. No. |Pin terminal 1.3 3.8 1.3
‘ 1| OEorST
#4 #3
— e E—— 2 GND
3 ouT o
EPSON r 4l v “
D100.0000 C gz i
2PH 9357B o
[ \ ]2 [ T 1\ IS
=/ s ]
5.08 051 = 762 “
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SG-8002DB/

Products 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.(Type:PRW-8000A3-M01)

DC series

Actual size

SG-8002DB

SG-8002DC

Please contact EPSON or local sales representative.

Bl Specifications (characteristics)

PT/ST PH/SH P
Item Symbol s — /? e Remarks
Specifications []
1.0000 MHz to " "
Output frequency range fo 125.0000 MHz Refer to page 12. "Frequency range
Power source | Max. supply voltage | Voo-GND -05V1t0+7.0V
voltage Operating voltage Voo 50V 05V \ 33+03V 3.0 V 0.3 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°Cto+85°C Refer to page 12."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)
Dut ol = 40 % to 60 % C-MOS load: 1/2 Voo level
sy it 40 % t0 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 0.4V Max. lo.= 16 mA(PT /ST, PH/SH), 8 mA(PC/SC)
Output load TTL N 5 TTL Max. — X
condition (fan out) C-M0S C 15 pF Max. 25 pF Max. 15 pF Max. Max. frequency and Max. operating voltage range
f . Vi1 2.0 V Min. 0.7 x Voo Min. —
Output enable/disable input voltage i
P P g ViL 0.8 V Max. 0.2 X Voo Max. ST, OF terminal
L C-MOS level — 4 ns Max. C-MOS load: 20 % — 80 % Voo
Output rise time trim
TTL level 4 ns Max. — TTL load: 0.4V 2.4V
. C-MOS level — 4 ns Max. C-MOS load: 80 % — 20 % Voo
Output fall time tTHL
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(PC/SC)
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

Note:

CPLL - PLL connection & Jitter specification, please refer to page 46.

» Please contact us for inquiries about operating temperature(-40 °C to +85 °C), the available frequency, duty and output load conditions.

Checking possible by the Frequency Checking Program. http:/www.epson.co.jp/device/

B External dimensions (Unit: mm) (Unit: mm)
@® SG-8002DB series - - @ SG-8002DC series - -
19.8 Max. No. |Pin terminal No. | Pin terminal
1| OEorST 13.7 Max. 1] oEorsT
#14 L 7 GND ’,‘i| ’ﬁ‘ 4 GND
8 ouT 5 ouT
2 ) 16.0000 C 2PH 14 Voo EPSON - 8] Vo
° |'o EPSON 9357B o Coees || [°
= = 7.62 - =
#1 #a 7.62
gg| L \ [\ ;: T« / \
o | N c ]
w6, o g | =
: 90° to 105° £
£ } 0.51 "~ \l.o2s = 90° t0105° || 0.25
= | 15.24 | )
z ~— 7.62 ‘
@ (Wired-or connection & Jitter specification, please refer to page 46.)




Crystal oscillator

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

The 8002 series uses PLL technology. There are some cases where jitter will increase when connected
to other PLL type devices. For application assistance, please contact Epson.

M Jitter Specifications

Model | Operating Voltage Jitter Item Specifications Remarks
150 ps Max. 33 MHz<fo<125 MHz,C.=15 pF
Cycle to cycle
PT/PH 200 ps Max. 1.0 MHz<fo<33 MHz,C.=15 pF
5V+0.5V
ST/SH 200 ps Max. 33 MHz<fo<125 MHz,C=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,Ci=15 pF
B SG-8002 series Characteristics chart
Current consumption (Voo= 5.0 V) Disable Current (Vop=5.0 V) Stand-by current
50 50 50
40 40 40
~ 30 ~ 30 ~ 30
g g 2
g 20 g 20 2 20
2 | — = |
/ -
/ _.—-—'—
10— 10 |—— 10
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 25 3.0 4.0 4.5 5.0 55 6.0
Frequency (MHz) Frequency (MHz) Voo (V)
Voltage coefficient [VDD vs I0P,|0E] CL vs Current consumption Duty 5V CMOS Level
2.0 20 60
L8 1 | g
lop(va)=Times(va)XIopP(s V) <E( 16 /- 25 pF
L6 [ = 500F £ P 55 .
14 110E(va)=Times(va)XIOE( V) | ] 14 / 25 pH S
3 12 S 12 > 15 pF
£ > =1 e
£ 10 = 10 15 pF A 50
0.8 .5 8
06 k= ,/30 £
< / 45
0.4 4 /
0.2 2 ~
25 3.0 35 4.0 4.5 5.0 55 6.0 0 20 40 60 80 100 120 140 40 0 20 40 60 80 100 120 140
Voo (V) Frequency (MHz) Frequency (MHz)
Output Rise time (CMOS Level)
Duty 5V TTL Level Duty 3.3V CMOS Level T T T T T T T
60 60
- [
25 pF | _— |~ 150F 25
g % —1 15 pF g® | — 2
N 2 45/ 30 pF g -
O 50 O 50 = 20
2
2
45 45
15
40 40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 i e e e i e
Frequency (MHz) Frequency (MHz) 10
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
AN NN DUupu upupn) Apupuin RSu IR upp WY-RVI
2.0 5.0 V|
25 5V 15
g 15 g g
g ' 2 2o [ £
£ E20p E 10
& T 2 IR RS IR B
@ 1.0 w [T et Aaeieiid il il
15 ISR DRSO IR DR
- 05
05 - 10 15 20 25 30
10 1 2 » ® 10 2 Load capacitance (pF)
10 15 20 25 3 5 4 45 50 55
Load capacitance (pF) Load capacitance (pF)
Bl SG-8002Series Bl HG-8002Series
Function P : Output enable S : Standby Function P : Output enable S : Standb!
Operating voltage 50Vi05V  [33V#03V| 50V#0.5V  [33Vi03V Operating voltage 50Vi05V  [33V:03V|  50V05V 33V:0.3
Output load condition T:TTL [H:C-MOS|C:C-MOS | T:TTL  |H:C-MOS |C:C-MOS Output load condition T:TTL [H:C-MOS|C:C-MOS| T:TTL |H:C-MOS| C:C-MOS
. 15(.9() ! o . 15(.9() °! 9
Frequency B:450x 10%-20'Cto +70°C)| PTB PHB PCB STB SHB SCB Frequency AV:£20x10%-20°Ct0+70°C) | PTAV | PHAV | PCAV | STAV | SHAV | SCAV
. ° o . V590 ° o
Stability C: +100x 10°(-20 °C to +70 °C) pPTC PHC PCC STC SHC scc Stability BV £25x 10%(-20 C to +70 °C) PTBV PHBV PCBV STBV SHBV SCBV
M: £100x 10%-40°Ct0+85°C) | PTM™ PHM PCM STM SHM scM CX:£30x10%-40"Cto+85°C) | PTCX PHCX PCCX | STCX SHCX scex
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LOW-JITTER CRYSTAL OSCILLATOR

EG-2001CA

Products number (please refer to page 1)
Q3801CAO0xxxxx00

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

e Ceramic package with 1.4 mm Max. thickness.

» Excellent environmental capability.

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

* Provided with output enable function.

Actual size
Bl 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 -05Vi0+7.0V
voltage Operating voltage Voo 3.3V#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 Afffo +100 x 10° [J 0°Cto+70°C
Current consumption lop 50 mA Max. No load condition
Output disable current loe 10 pA Max. OE=GND
C-MOS level 45 % to 55 % 50 % Vop, CL < Max.
Duty twi/t
TTL level 40 % to 60 % 1.4V Level, CL < Max.
O alingg VoH Vop-0.4 V Min. low= -8 mA
Vou 0.4 V Max. lo.=8 mA
Output load condition o 25 pF Max. fo < 135.0000 MHz
(fan out) 15 pF Max. fo > 135.0000 MHz
Output enable ViH 0.7 Voo Min. OE
disable input voltage Vi 0.3 Voo Max. OE
Output C-MOS level s 2 ns Max. C-MOS load: 20 % - 80 % Voo
rise time TTL level 1.5 ns Max. TTL load: 0.8V 2.0V
Output C-MOS level L 2 ns Max. C-MOS load: 80 % — 20 % Voo
fall time TTL level 1.5 ns Max. TTL load: 20V 0.8V
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 trvs 3 ps Typ.(4 ps Max.) g
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

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

B External dimensions

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

7.0:0.2 | 1.4 Max.
#4 #3 ‘
. E 125.000H
"1 O1PCo24A

NO.| Pin terminal ‘ !
1| OE
2 | GND
3 ouT
4 Vob

3.9

]

15
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HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-1000/2000 series

Products number (please refer to page 2)
Q3511JA0xxxxx00
Q3512JA0xxxxx00
e Cylindrical AT crystal unit built-in, thus assuring high reliability.
» Excellent heat resistance.
e Low current consumption.

Actual size
Bl Specifications (characteristics)
HG-1012JA HG-2012JA R "
emarks
i Sz Specifications
Output frequency range fo 1.5000 MHz to 28.63636 MHz Vpp =4.75 V 10 5.25 V
Power source | Max. supply voltage | Voo-GND 05Vt +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 Torr -40 °C to +85 °C
r abilit y AV: +20 x 10, BV: +25 x 10°® SV: +15x10°, AV: +20 x 10° Ta=-20 °C to +70 °C
requency stability Afffo By 425 x 10%, CX: +30 x 10° BX: +25 x 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 Vo Voo -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 trLH 8 ns Max. 20 % — 80 % Voo level
Output fall time tTHL 8 ns Max. 80 % — 20 % Voo level
Oscillation start up time tosc 4 ms Max. Time at4.75VtobeOs
Aging fa +5 x 10%/year Max. +2 x 10°/year Max. Ta=+25 °C
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) M Recommended soldering pattern (Unit: mm)
41 #3 NO. |Pin terminal
— — | Ts 13 38 13
2| GND
HG2012 AV % 3| our
1.5000M : z 4 Vob o
E 9357A o o
T |- “
#1 #2
14.0 Max.
©
n
[ \ JglE [ T 40
72 A S | 3
508 o
Ts terminal should be kept open. 18
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PROGRAMMABLE HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG-8002JA/DC series

Products 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.

» Package and pin compatible with SG-615.

e Low current consumption due to C-MOS technology.

. L Actual size
» Excellent environmental capability.
B Specifications (characteristics)
ltem Symbol PT/ST .F.’H/S.H PC/SC RS
Specifications [
1.0000 MHz to " "
fi
Output frequency range 0 125.0000 MHzOl Refer to page 12. "Frequency range’
Power source Max. supply voltage | Voo-GND -0.5Vto+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 12."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 pA Max. ST=GND(ST, SH, SC)
tf t — 40 % to 60 %[ C-MOS load: 1/2Vwo level, Max. load condition
W/
Duty 40 % to 60 %[ — TTL load: 1.4 V level, Max. load condition
High output voltage VoH Voo -0.4 V Min. lov=-16 MA(PT /ST, PH/SH),-8 mA(PC/SC)
Low output voltage Vo 0.4V Max. lo.= 16 mA(PT /ST, PH/SH), 8 mA(PC/SC)
Output load TTL N 2TTL Max.O__ | — .
condition (fan out) Ve . 15 pF Max.0 Max. frequency and Max. operating voltage range
. . Vi 2.0 V Min. 0.7 X Voo Min. —
Output enable/disable input voltage i
P P g Vi 0.8 V Max. 0.2 X Voo Max. ST, OF terminal
Outout rise ti C-MOS level tm — 3 ns Max. C-MOS load: 20 % — 80 % Voo level
utputrise time TTL level 4 ns Max. — TTL load: 0.4V 2.4 Vlevel
outnut fall ti C-MOS level L — 3 ns Max. C-MOS load: 80 % — 20 % Voo level
utputtalttime TTL level 4 ns Max. — TTL load: 2.4V 0.4V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +2 x 10°%/year Max. Ta= +25 °C, Voo = 5.0 V/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

Note: < Please contact us for inquiries about operating temperature(-40 °C to +85 °C), the available frequency, duty and output load conditions.
Checking possible by the Frequency Checking Program.

[CPLL - PLL connection & Jitter specification, please refer to page 46.

M External dimensions ni: mm) B Recommended soldering pattern (Unit: mm)
HG-8002JA series HG-8002DC series HG-8002JA series
#4 #3 .
— ——— 1 No. |Pin terminal ‘% No. |Pin terminal
EPSON AV < 1| OEorST 8 » 1| OEorST 2
2| GND 2| GND
D 100.0000 || 7 = 3 our EPSON AV 3| our —
HPH 9357B YRR 1oo_og§o : T
= = =t HPH 57B
#1 #2 ©
14.0 Max. |ﬁ' :ﬁl [te]
7.62
% Q M 3
/ | Ta[f [T 8| | IR — i
<N ™
= cse—3 1 38— 3
,L%l £ ‘ 7.62 ‘ w 15
& = 90° to 0.25 v
5.08 3 05 3 o
° SLil— 762 o 105 \ 13 \ 38 \ 13 \
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VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1011JA series

Products 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 C-MOS IC assures low current consumption.

» Excellent environmental capability.

» Supply voltage: 5 V Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Output frequency range fo 1.5000 MHz to 28.63636 MHz
Power source | Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 50V 0.5V
Temperature | Storage temperature |  Tsto -55 °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 [
Current consumption lop 10 mA Max. No load condition
Pull range Afe As per below table [J Ve=2.5+2.0 V
Input resistance Zn 10 MQ Min. DC Level
Frequency change polarity Positive polarity Ve=0.5t0 4.5V
Duty tw/t 40 % to 60 % 1.4V or 1/2VDD level
VoH 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/C-MOS load

- . 0, 0,
e e
Output el e L 8 ns Max. C-MOS Ioad:- 80 % — 20 % Voo

5 ns Max. TTL load: 2.4V 0.4V
Oscillation start up time tosc 4 ms Max. Timeat4.5VtobeOs
Aging fa +5 X 10 Max. Ta=+25 °C, Voo =5 V, 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 No. Pull range
S ETEET iEtilsy . -zo°c3+70°c -30°c\|;1v+75°c w%m}zss"c 3 + 20 X 10° Min
L 0. -
e s — 1] e TH] s | — B = & =50 X0 Min
2| GND =0x10°7[ A | G,KN = - K *75 x 10" Min.
VG1011 BXK _ 3| ouT 250107 B — _ G.KN N +100 x 10° Min.
) 27.0000M || 2| & 4] Voo CPlease contact us for inquiries about the available frequency.
E 9357A 7|3 : ,
—— s °’7 B Recommended soldering pattern (Unit: mm)
#1 #2 13 3.8 13
14.0 Max.
[Te]
/ \ g1 [T %
< | N S
) @
L~ = J 3
c
Jﬁl s 762
5.08 &
° o
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VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-4000JA series

Products 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 C-MOS 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)
VG-4010JA DVK VG-4030JA DVK
i sl Specifications 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 33V+0.17V
Temperature Storage temperature Tste -55 °C to +125 °C Stored as bare product after unpacking
range Operating temperature Torr -20°Cto + 70 °C
Frequency stability Af/fo +35 x 10°¢ Max. +37 x 10° Max. VC=2.5 V(4010JA) / VC=1.8 V(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(4010JA) /VC=0.0 to 3.0 V(4030JA)
Input resistance Zn 10 MQ Min. DC Level
Frequency change polarity Positive polarity VC=0.5 to 4.5 V(4010JA) /VC=0.0 to 3.0 V(4030JA)
Duty tw/t 45 % to 55 %(40 % to 60 %)| 40 % to 60 % 1/2VDD level(1.4 V level)
Output voltage Vow Vop-0.4 V Min. lov=-0.8 mA
Vou 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/C-MOS load
o tr 5 ns Max. 6 ns Max. C-MOS load: 20 % — 80 % Voo level
Output rise time 8 ns Max. — TTL load: 0.4V 2.4V level
) trL 5 ns Max. 6 ns Max. C-MOS load: 80 % — 20 % Voo level
Output fall time 8 ns Max. — TTL load: 2.4V 0.4V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° Max. Ta=+25 °C, first year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +10 x 10° Max. excitation test with 29400 m/s? x 0.3 ms x 1/2sine
wave in 3 directions
Ve should be "GND" or "OPEN" when power is on.
B External dimensions wnic mmy @ Pull range
Pull range Remarks
NO.IPin terminal 180x10° Crystal unit's frequency < 20 MHz, Vc=0.0to 3.0 V
,#_“‘ ,#_? _ 1 Ve 150x 10° Crystal unit's frequency = 20 MHz, Vc=0.0to 3.0 V
VG4010 DVK ; gﬁ? Please contact us for pull range. _ '
) 27.0000M || | 3 2| Voo B Recommended soldering pattern (Unit: mm)
E 9357A(| 7| 3
— — — 4 13 38 13
#1 #2
14.0 Max.
mn
[ WEE [ \s
— AR E——J =
762

u \
Lo

0.25 Min

3.0
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SELECTABLE-OUTPUT PLL OSCILLATOR

MG-7010SA

Products number (please refer to page 2)
Q33M11SAxxxxx00
¢ 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 C-MOS IC allows low current consumption and

assures high reliability. Actual size | 7T
B Specifications (characteristics)
Item Symbol Specifications Remark
Frequency change time ti 10 ms Max. S0, S1, S2, S3 changing
20.0000 MHz to 120.0000 MHz Vop=4.5V t0 5.5V
Output frequency range fo
20.0000 MHz to 80.0000 MHz Vop=2.7 Vt0 5.5V
Power source | Max. supply voltage | Voo-GND -0.5Vto+7.0V
voltage Operating voltage Voo 27V1t055V
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 Vt0 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 pA Max. ST=GND
Duty tw/t 40 % to 60 % 1.4V level
High output voltage Vo Voo -0.5 V Min. lon=-16 mA (Vop=5+0.5 V)
Low output voltage VoL 0.4 V Max. lo. = 16 mA (Voo=5+0.5 V)
St wesl Enmeien ~ 25 pF Max. Vop=4.5 V to 5.5 V( fo < 80 MHz)
15 pF Max. Vop=2.7 V to 4.5 V or fo>80 MHz
High input voltage ViH 2.0 V Min. ST,0E terminal
Low input voltage Vio 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, Vop =3.3Vor55V
. ’ Three drops on a hard board from 750 mm or excitation test with
Shock resistance SR +20 x 107 Max. 29400 m/s? x 0.3 ms 1/2 sine wave in 3 directions
Bl 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.
S3 0 0 o] o] 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 @nitt mm) B Terminal connection
14 13 12 11 10 9 8 Terminal Terminal .
|:| |:| |:| |:| |:| |:| |:| - f No. symbol Function
1 S3 Frequency select bit 3
M7010 C . o 2 GND Ground -
D 5|3 4 SO Frequency select bit 0
E 935 6A ~ 5) S1 Frequency select bit 1
Output Enable control
I:l I:l I:l I:l I:l I:l I:l £ OE higl’?—li?r?geodlgn?:te“aHtvz‘ L~
1234567 J— Stand by control
10.1+0.2 ST “H” - Clock out
“L” - “Level”
T 8 Voo Power supply
— 0°to
/ \ |9 10 _ 13 ouT Clock output
OO0 00080 B # -—'L 14 S2 Frequency select bit 2
1.27 ‘H-Lg’s 06 ' 0.05 Min. 0.f5 Si]?’1120 N.C No connection
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Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-3020DD

Products number (please refer to page 2)
Q32M12DDxxxxx 00

e Simultaneous output. (1/1, 1/2, 1/4, 1/8 and 1/16 output frequency ratio)

 Built-in cylindrical AT-cut crystal unit assures high reliability.

e DIP 14-pin plastic package allows automatic mounting.

e External clock select function, dividing circuit reset function and 1/2 divider
select function.

Actual size
B Specifications (characteristics)
Bl Absolute Max. rating B Terminal connection
Item Symbol Rating
Supply voltage Vob -0.5Vto+7.0V 14 13 12 11 10 9 8
Input voltage Vi -0.5V to Voo +0.5 V e
Output current lo 30 mA Max.
Storage temperature | Tste -55 °C to +100 °C O O
[Stored as bare product after unpacking
L1 1 .1 .1 .1 1 T
1 2 3 4 5 6 7
H Operating range
Ratin: :
Item Symbol - 2 Unit Terminal Pin No. Function
Min. Typ' Max. Vop 14 +5 V power supply
Operating voltage | Vop 45 5.0 55 Vv GND 7 GND
OUT: 8 1/1 source frequency
QOutput current lo 1.6 mA OUT2 9 1/2 source frequency
i o OUT3 10 1/4 source frequency
Operating temperature| Toer -10 25 70 C o T 1/8 source frequency
Output load condition | Cv 15 pF OUTs 12 1/16 source frequency
Four 13 Source frequency
When this pin is made L, the external clock is selected
CSEC 4 (pull-up resistor incorporated)
[ | Fl‘eq uency characteristics EXC 5 External clock pulse input pin
oscillation source frequency is 17.7340 MHz to 40.000 MHz RESET 3 (pull-tp resitor incorporated)
Item Symbol Specification Remarks TZSEC 6 1’pr',?%§?;§;‘;‘,'°,?;‘,}2§§§
Frequency stability | Af/fo +100 x 10° -20 °C to +70 °C NC 1and 2 NC is not connected internally
When the power switch is turned on in RESET L level mode, please note that all output
Aging fa +5 x 10%/year T?:+tZ5 °C, Voo=5V becomes high impedance. To resume normal operation, disable the RESET terminal.
irst year
B External dimensions wnit mmy M Block diagram
12SEL  EXC  CSEL
‘ 19.8 Max. ‘
‘ 14 13 12 11 10 9 8 ‘
I Y s s S Y s |
E MG3020 9352A Sreten
(] circuit
© Divid Clock
(O 32.0000MHz C o e
T T T T T T 7 select select Synchronous counter
it it —
1 2 3 7 5 G 7 _J—' circulf circulf
1/2 divider
7.62
J \ T L
2 1 I
tl o Vo O ﬁ
s 1< 90° to 025
1 1 E § 105° -\ Output circuit
S @)
o 254 ‘ >
15.24 |
RESET Four OUT:  OUT.  OUTs  OUTs  OUTs
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Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-5100SA

Products 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.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Vop=5.0 V +0.5 V
Output frequency range fo 76.9 kHz 10 100.0 MHz.C1 i -
76.9 kHz to 80.0000 MHz.[1L Vop=3.3V #0.3V
Max. supply voltage - N
Eaar SaliEe pply voltag \bo-GND 0.3Vto+7.0V
voltage Operating voltage Voo 50405V
33403V
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 +100 x 10°®
n 100 mA Max. Vop=5.0V +0.5V
Current consumption lop
65 mA Max. Vop=3.3V +0.3V
Duty tw/t 40 % to 60 % 50 % Voo
“H” output voltage 1 Vor \bo-0.4 V Min. lor= -4.0 mA
“L” output voltage 1 VoL 0.4 V Max. lo.= 4.0 mA
Vop=5.0 V +0.5V
condition (fan out) CL 25 pF Max. o0 =
15 pF Max. Voo=3.3V *0.3V
“H” input voltage 1 ViH 80 %Vop Min.
“L” input voltage 1 Vie 20 %Vop Max.
Output rise time tri 5.0 ns Max. 20% — 80% Voo
Output fall time trHL 4.0 ns Max. 80% — 20% Voo
Jitter . 450 ps Max. Cycle to Cycle jitter
500 ps Max. Peak to Peak Jitter
Skew tskw 500 ps Max. Please contact us for inquiries about details.
Oscillation start up time tosc 70 ms Max. Time at minimum operating voltage to be Os.
Aging fa #5x10° /year Max. Ta= +25 °C, Voo=3.3 V or 5.5V
. 5 Three drops on a hard board from 750 mm or excitation test
Shock resistance S.R. +20x 10° Max. ) . o
with 29400 m/s? x 0.3 ms x 1/2sine wave in 3 directions
[ Please contact us for inquiries about the available frequency.
B External dimensions (uni mm) M@ Terminal condition
Terminal Pin No. Function
o Vbb1 14
Voa 13 Power supply (3.3V or 5.0V)
o & GND 9 GND
R 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
7 2 / \ CPUCLK 5
/ \ = &‘9 3 XBUF 7 Reference clock output
—t 4 % ;‘:ﬁ—’ S0 2 Select pin 0 for clock output
‘ ‘ 197 0.35 06 | g S1 1 Select pin 1 for clock output
T e S2 12 Select pin 2 for clock output
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Crystal oscillator

SELECTABLE-OUTPUT CRYSTAL OSCILLATOR

SPG series

Products number (please refer to page 2)
Q318640xxxxxx00
Q318650xxxxxx00 {!
Q318651xxxxxx00

» Capable of selecting 57 varieties of frequency output.

» Low current consumption.
e Easy to mount DIP 16-pin package.

Actual size

Bl Specifications (characteristics)

Item Symbol Specifications Remarks
Model name 8640AN | 8640BN | 8640CN | 8650A | 8650B | 8650C | 8650E | 8651A | 8651B | 8651E
Oscillation source frequency fo 600KkHz | 1 MHz | 768 kHz| 60kHz | 100 kHz| 96 kHz | 32.768kHz| 60 kHz | 100 kHz| 32.768 kHa five tablo i the nest page <
Power source | Max. supply voltage [ Voo-GND _0.3V 0 +7.0V
voltage Operating voltage Voo 5.0 V+0.5 V
Temperature | Storage temperature Tste -55 °C to +125 °C -30 °C to +80 °C Stored as bare product after unpacking
range Operating temperature |~ Toer -10 °C to +70 °C -10 °C to +60 °C
Frequency tolerance Af/fo +100 x 10° \ +50 x 10° +5x10° [ Vop=5 V, Ta=+25 °C
Frequency temperature characteristics +10/-120 x 10 Voo=5 V
Frequency voltage characteristics £0x10° [#10x10° | 20x10° | +10 x 10° +5 x 10° Vop=4.5 t0 5.5 V.
Aging fa +5 x 10°/year Max. +3 x 10*/year Max. Voo=5 V, Ta=+25 °C, first year
Current consumption lop 1.0 mA Max. \ 2.0 mA Max. \1.5 A Max. 0.5 mA Max. No load condition
Shock resistance SR. +5 x 10 Max.(From 500 mm) #5 x 10° Max. +10 x 10° Max. m’;g;::gg;%"fgrzfr%o i

[ Frequency tolerance of 8651 system shows the value guaranteed at the time of shipment.
B Electric characteristics (vo=5Vv+05V, Ta=-1010+70°C C.<15pF) @ Divider IC (without quartz crystal)

Item Symbol [ Min. | Typ. [Max. | Unit Remarks ltem Symbol Specifications Remarks
L. input voltage Vi 0 0.8 v Model name 8650 O
H. input voltage Vi [Voo-10 Vob Input clock frequency 1 MHz Max.
L. input current (Reset) IrL -30 -5 Reset=GND Current consumption lop About 2 mA No load condition
H input current (Reset) IRH 0.5 Reset=Voo
L. input current B RESET timing
(input terminal except for Reset) n 0.5 WA
H input current RESET timing e Duty=B/A x100L%]
(input terminal except for Reset) i 5 30 lo=1.6 mA - RESET
L. output voltage VoL 0.4 Vi lon=-40 YA S0%
H. output voltage Vo [Voo-1.0 Vor=0.4 V
L. output current lou 1.6 mA | Voru=Vop-1.0V Output waveform Voo
| H. output current lon -40 HA 80 %Vop — —
Output rise time tri 30 | 60 ns 1/2Voo
Output fall time tro 25 | 50 20 %Voo Vss
Duty 40 60 | % |sfamdie NI va | Vo
Min. reset pulse width trRw 1.0 trHe tTe tr te B tw
Reset delay time tr 1.0 us A
Reset release synchronous error te | tw™?
External signal input frequency Fin iMm Hz B External dimensions (Unit: mm)
External signal input pulse width tin 0.5 us 8640 N only
Oscillation start up time tosc 0.2 1 S 13 B s m Wl s W s W s W s W s W s W
1 to=oscillation source cycle. (02 tw=1/2 cycle of preset frequency.
[13 For more than 1 ms until Voo=0 - 4.5 V. Time at 4.5 V is to be 0. SPG8650 B
B Block diagram 2
S EPSON 0103B

EXC. CSEL.: RESET TEST CLOCK ENABLE RESET TEST 7 U7 7T 7T 7 7 77

S — —

/110 1/12 11t01/10" /110 1/12 U1to1/10 "

20.5 Max. 762

= |CSEL[ | Program Program >® out Program || Program >O out
i Divider Drograr Divider Divider § E / \

vl = t

3] 3] M=
E£1 .2
0-© : s wio |22
FOUT CTL1to3 CTL4to6 CTL1to3 CTL4to6 g 105°
254 |05
SPG-86500 only 17 78‘ !

Pull-up and pull-down resistance 400 kQ (Typ.)




Crystal oscillator

B Terminal connection B 8650A 8651A
Set t inal CTL4 0 0 0 0 1 1 1 1
No. |Pin terminal | No. |Pin terminal etterminal fe s 0 0 1 1 0 0 1 1
1615 14 13 12 11 10 9 1 NC 16 | Voo cTL1 |cTe o<t o 1 0 1 0 1 0 1
M\ — 2 CTL3 15 NC 0 0 0 60k | 6.0k | 600 60 6.0 | 0.6 0.06 |0.006
3| CcTL2 | 14| RESET 0 0 1 6k | 600 | 60 6 | 0.6 |0.06 |0.006 [0.0006
4| cTL1 | 13 |NC(CSEL) 0 1 0 [ 30k|30k[300[ 30 |30 [03 [0.03 [0003
5 CTL6 12 INC (EXC) 0 1 1 20k | 2.0k | 200 20 2.0 0.2 0.02 |0.002
5 cTLs 11| Fout 1 (0] (0] 15k | 1.5k | 150 15 15 0.15 |0.015 |0.0015
7 7 7 7 7T 7 77 1 (0] 1 12k | 1.2k | 120 12 1.2 | 0.12 [0.012|0.0012
12 3 4 5 6 78 rpcr4 f10] TEST 1 T | o | 1ok| Lok | 100 | 10 | L0 |01 |0.01 0001
8| GND [ 9] out 1 1 1 5k | 500 | 50 | 5 | 0.5 |0.05 |0.005 [0.0005
() shown 8640N only
For 8650 O
NC: Do not connect to the external terminal. 11.NC 12.CLOCK 13.ENABLE
B Explanation of terminal B 38650B 8651B
(@)CTL1to6: Programs dividing ratio. (pull-down resistor incorporated.) — 7 2 2 7 1 5 A 5
(b) OUT : Output frequency preset by CTL1 to 6. Set terminal oTLs 5 1 1 = . 1
(refer to the procedure for setting output frequency.) Tl
i - CTL1 | CTL2 |oi3 0 1 0 1 0 1 0 1
(c) FOUT : Constantly outputs the oscillation source frequency of builtin 5 5 . oK P 00 o o 100
crystal unit. 0 100 1 1 1 1 1 |1 1/1
(d) RESET : Stops output at RESET= “L”. 0 0 1 10k 1k| 100 10 1 1/10 |1/100 [1/1000
(pull-up resistor incorporated.) 0 1 0 50k 5k| 500 50 5 1/2 | 1/20 | 1/200
(e) TEST : Used for the input terminal for testing. When CTL4 is H, 0 1 1 S3.3k| 33kj 3333 | 333 | 333 | 1/3 |1/30 |1/300
output will be 1000 times larger than the preset value at a 9 g 25k|  2.5k] 250 25 25 /4 11/40 | 1/400
TEST=“H”. (pull-down resistor incorporated.) 2 g i 20k 2k] 200 20 2 15 |1/50 | 1/500
(f) EXC (8640N only) :  Serves as input terminal when using an external clock by 1 1 g 16.6k] 1.6k] 166.6 | 166 | 16 1/6 | 1/60 | 1/600
changing to the builtin oscillator. 1 1 1 8.3k| 833.3] 833 | 83 | 0.83 | 1/12 |1/120 |1/1200
Effective only when CSEL is H.
(g) CSEL (8640N only) : When this terminal is made H, the external clock is selected.
(pull-down resistor incorporated.)
(Note) Treatment of empty terminals. When RESET terminal is not used, this should be connected to Voo,
and when TEST terminal, CSEL terminal, and CTL 1 to 6 terminals are not used, to GND. B 8650E 8651E
B Explanation of terminal (8650 O) T i gtg g g 2 2 ; ; i 1
(a) CLOCK: Clock input (Max. 1 MHz) (b) ENABLE: Be sure to connect to Vop CTil [Tz oeld o a a a o 2 3 a
Setting of divider outpu R EEsE R L
CcTLL cTL2 CTL3 | Pividing CTL4 CTLS CTL6 |Pividing 0 1 0 16384 | 1638.4 | 163.84 | 16.384| 1.638 | 0.1638 | 0.01638]0.00163
0 0 0 1 0 0 0 m 0 1 1 [10922.6 | 1092.26| 109.226| 10.922| 1.092 | 0.1092 | 0.01092|0.00109
0 0 1 10 0 0 1 o 1 0 0 8192 | 819.2 | 8192 | 8192 | 0.819 | 0.0819 | 0.00819 [0.00081
o 1 0 2 0 1 0 o 1 0 1 6553.6 | 655.36 | 65536 | 6.553 | 0.655 | 0.0655 | 0.00655 [0.00065
i A a 3 0 1 1 o 1 1 0 5461.3 | 546.13 | 54.613 | 5461 | 0.546 | 0.0546 | 0.00546 |0.00054
1 o : T i 0 5 oy 1 1 1 2730.6 | 273.06 | 27.306 | 2.730 | 0.273 | 0.0273 | 0.00273|0.00027
Note: Lower digits are omitted.
1 0 1 1/5 1 0 1 1/10°
1 1 0 1/6 1 1 0 1/10°
1 1 1 1/12 1 1 1 1/107
0=“L" 1="H"
Setting of output frequency
Hl 8640AN (Unit: Hz)
R— g::g 8 g 2 0 1 é i i Baud rate generator
1 0
cTLL T2 oy o 1 0 1 ]o 1 0 1 B 8640CN
0 0 0 [e00k | 60k | 6k | 600 | 60 | 6.0 |06 |0.06 cTi1 [cTie |cTis | cmia | cTis | cTie | outputfreouency | SR orfe) |
0 0 i 60k | 6k | 600 | 60| 6 | 0.6 |0.06 |0.006 0 o 0 0 0 0 768 kHz | 48000 bits/s
0 1 0 | 300k | 30k 3k | 300 | 30 | 3.0 |03 |0.03 1 0 1 0 0 0 153.6 9600
0 1 1 | 200k | 20k 2k | 200 | 20 |20 [0.2 [0.02 o 0 1 0 0 0 76.8 4800
i 0 O |150k | 15k | 1.5k | 150 | 15 | 1.5 |0.15 |0.015 0 1 0 0 0 1 38.4 2400
1 0 1 120k | 12k | 1.2k 120 | 12 1.2 |0.12 |0.012 1 0 0 0 0 1 192 1200
1 1 0 | 100k | 10k 1k | 100 | 10 [ 1.0 |0.1 |0.01
1 1 1 50k 5k 500 50 5 0.5 ]0.05 |0.005
Bl 8640BN
. CTL4 0 0 0 0 1 1 1 1
Set terminal CTLS o 0 1 1 0 0 1 1 . 8650C
cTL1 [cTi2 iz o 1 o 1 0 | 1 o 1 CTL1 | CTL2 | CTL3 | CTL4 | CTLS | CTL6 | Outputfrequency | SiamiieEsfey |
0 0 0 IM | 100k | 10k| 1k | 100 | 10 1 1/10 0 0 0 0 0 0 96.0 kHz 6000 bits/s
0 0 1 100k 10k 1k| 100 10 1 1/10 [1/100 1 o 1 Y 0 0 19.2 1200
0 1 0 500k 50k 5k | 500 50 5 1/2 1/20 [y 0 1 0 0 o 9.6 600
0 1 1 3333k [33.3k | 3.3k[333.3|33.3 [3.33 |1/3 1/30 0 i 0 0 0 1 4.8 300
1 0 0 250k 25k | 2.5k| 250 | 25 | 25 |[1/4 1/40 0 1 1 0 0 1 3.2 200
1 0 1 200k 20k 2k| 200 | 20 2 |15 1/50 1 0 0 0 0 1 2.4 150
1 1 0 166.6k | 16.6k | 1.6k |166.6| 16.6 | 1.6 |1/6 1/60 1 1 0 0 0 1 1.6 100
1 1 1 833k 83k18333[1833 | 83 1083 11/12 [1/120 1 1 1 0 0 1 0.8 50

56



Real time clock module

SERIAL RTC MODULE WITH ALARM AND TIMER FUNCTIONS

RTC-4701JE/NB

Products number (please refer to page 2)
Q41470170000200
Q41470190000200

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

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

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

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

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 :-7.6 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.epson.co.jp/device/

B Specifications (characteristics) B Terminal connection
H Absolute Max. ratlng ® RTC-4701JE No. | Pin terminal | No. | Pin terminal
i Voo 20 N.C
Item Symbol Condition Min. Max. Unit oonnnoonnn 2 For |19 N.C
3 18 .
Supply voltage Vop — -0.3 +7.0 4 % 17 :g
5 TIRQ |16 .
Input voltage Vin Input Pin Voo+0.3 V v > 6 TCIEI? 15 Z?
Vouri | TIRQAIRQ |GND-0.3 | +8.0 5ot 18] e
Output voltage For DATA Voor03 Vv oo o | viewr 121 e
Vourz ouT, b+ 12345678910 10 ] sofF |11 GND
Stored as bare product o
Storage temperature Tste Ofﬂeﬁnggeclgrnog . -55 +125 C () RTC-4701NB No. | Pin terminal | No. | Pin terminal
. 1 GND 22 N.C
B Operating range w2 ot 2| soe 21| we
Item Symbol Condition Min. Max. Unit i VE\EAP ig zg
Power voltage Vob — 16 55 v Z g 13 Zﬁ
Clock voltage Veik — O ; % ig Zﬁ
: : #1 !
Operating temperature Vorr | Nocondensation | -40 +85 °C i 190 Fiir 1: Nf
. 11 Voo 12 —
[ | Frequency characteristics i -
Item Symbol Condition Range Unit B External dimensions (Unit: mm)
Frequency tolerance | Af/fo Ta=+25 °C, Voo=3 V 5+23 L4 RTCI_I'ﬂ-ZE)}g nEn(\:lSrcl)J 20-pin)
Frequency temperature Ta=-10to +70 °C, +10 x10°
- Toy
characteristics i Reference at +25 °C -120 R4701 <
Frequency voltage characteristics flv_ | Ta=+25 °C,Voo=1.6t0 5.5V +2 X 10°/V 0
Oscillation start up time | tsta Ta=+25 °C,Vo0=3.0 V 3 s E 9356B
Aging fa Ta=+25 °C, Voo=3 V +5 x 10°%/year oooToooTTooT ‘ 6.0£0.2
L. 7.0£0.3 %3 ‘ ‘
M DC characteristics (Vop=1.6 V to 5.5 V,Ta=-40°C to +85 °C) e Bl Y —
—4="i0
Item Symbol Condition Min. [Typ. | Max. [Unit 0.65 ‘ig.zz 0 Min ] -+H-
Vin CECLKDATA,  |0.8Vop Voot03| V ©75) 075
Input voltage o ' ® RTC-4701NB (soN 22-pin
i 9 Vi FOESOFF  |GND-03| _ |0.2voo c %3 e (SO 2P
Inout leak N I CLK,DATA,FOE,SOFF 05 05 |pA| | W [pameseses —
nput leakage curren = -0. .
p g Vin=Voo or GND R4701
Pulldown R1 Rowni [Voos5V |  CEpins 75 | 150 | 300 K0 @l |2
Pulldown R2 Rowne |Veo3V| VN=VPe 450 1300 | 600 OE 1234A
Vor1 | Vop=5V | lon=-1 mA 45 5.0 r
Vorz DATAFour pins | 5 05 onA'
Output voltage 1 -
Voo=3V | low=-100 pA . A —
Vons o IJ 29 30
DATA Four pins —
Vo [Veos5V | foi=1 mA GNDH05 B Temperature sensor characteristics
GND=0 V,Ta=-40 °C to +85 °C
VoL2 DATA Fout pins — |onD+0.8| V — - :
Vors3V Parameter Symbol Condition Min. | Typ. | Max. | Unit
DD=, lot=100 pA —19E 0
Output volt 2 V . GND Ta=+25 °C, GND hased
utput voltage oL3 DATA,Four pins GND+0.1 Tempevrgltttélrgeoutput Vtemp output v_oltage VTEMP 1.48 Vv
Vorr 1Voos5v | lor=1mA K025 _ pin, Voo=2.7Vt0 55V
Vors | Voo=3 v |AIRQ, TIRQ pins OND04 Output precision Tacr | a5, Vo2 TV 1055V 150 | °c
Vo=GND or Vop Temperature v -40°C<Ta<+85°C,
[ sensitivi SE _ -7.1 | -7.6 | 81 |mv/i°’C
Lesie eitial 1oz | couT DATA, ARQ, TRQpins| 05 0.5 Y V=27V 1055V
SOFF= Linearity ANL | 40°C<TagH85 CV0D=2T1055V 20 | %
1 | _\, | CEFOE SOFF=GND . 74
Standby current o |vaoe5v | ERESIEOS 10 | 20 | WA =BT TEAEOT
RI68KHzouputisOFF.| T Output resistance Ro Voo=2.7V't0 5.5V GND 1.0 | 30 kQ
Standby current 2 Iooz | Vo0=3V | generr autputis OF. 05| 1.0 P standard and Voo standard




Real time clock module

B Register table

BANKO

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec fos S 40 S20 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 w4 W3 W2 w1 W o0
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 O 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-W 0
A Day Alarm AE O 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 O O O 0
D Timer Couner 128 64 32 16 8 4 2 1
E Control 1 0 0 0 TUTP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0

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

B AC characteristics (GND=0V.Ta=-40"Cto+85°c) M Timing chart
Voo=3.0 V10 9 Voo=5.0 V10 %

Item Symbol| Control Unit
Min. | Max. | Min. | Max.
CLK clock cycle toik 600 350 50 %
CLK H Pulse Width twh CE tcs  twhtwi t tre
i (PNE RE
CLK L Pulse Width tw
- 300 175 CLK / 50% 0
CE setup time tes 05
1
CE hold time ton | — - — tos |t tewk
: ns DS | IbH
CE recovery time ter 400 300 Data Write
R
Write data setup time | tos DATA D1 >< D6 A D7
| | e o (D0 )
Write data hold time toH < N
Write data disable delay time | twz o . (Setup code, setup address) twz
QOutput mode switching time | too
Read data delay time | tro |C=50pF 300 120 Data DRE%}X D1 >_
Output disable time t eyt 200 2
RZ — — 100 <
R=10kQ) (Setup code, setup address) (Read data)
- . >
Rise and fall time trr 100 50 From here the DATA pin turns into the output mode.
FOUT duty ratio Duty| — 20 60 20 60

(32.768 kHz output) %

Oscillation stop detection time | tosc 10 | — 10 — ms

B Block diagram

32.768 kHz Control line

0
L -]
osc Divider Degital Trimming register
VTEMP :' Temperature -
SOFF Sensor Clock and Calendar
Fout
Fout controller ) .
Foe Timer register

AIRQ

TRG Interrupts controller Alarm register
> .

DATA Control register <—

CLK  ——————* Businterface circuit[~~— = and

CE ?\ System Controller
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Real time clock module

SERIAL RTC MODULE WITH ALARM AND TIMER FUNCTIONS

RTC-4574SA/JE

Products number (please refer to page 2)
Q41457450000200
Q41457470000100

« 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.
Ability to detect stopping of oscillation and time update.

Automatic adg'ustment for leap year.

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.epson.co.jp/device/

B Specifications (characteristics) B Terminal connection
H Absolute Max. rating ® RTC-4574SA
Item Symbol Condition Min. Max. Unit 141312 1110 9 8
o e ] -
Supply voltage Voo - 03 +7.0 |:| |:| |:| 10 Pin ;(;\rlr;mal 1(1 Pin ::ec::mal
Input voltage Vin Input Pin Voo+0.3 V v 2 Four 13 CE1
[ 3 N.C 12 DATA
Vo TIRQ,AIR GND-0.3 | +8.0
Output voltage on Q Q 4 N.C 11 CLK
Vourt2 Four, DATA Voo+0.3 V 5 N.C 10 TIRQ
Storage temperature | Tsic | SO o prodct -55 +125 °C I:l I:l I:l I:l I:l I:l I:l 3 \N/-C z ACIEQ
DD 0
B Operating range 123 456 7
Item Symbol Condition Min. Max. Unit ° RTC'4574\]
Power voltage Vb — 201918 17 16 1514 1312 11 = 5 - =
1.6 55 \Vi nnnnnnnonnan No. | Pin terminal | No. | Pin terminal
Clock voltage VeLk — 1 VoD 20 N.C
. . 2 Four 19 N.C
Operating temperature Vorr No condensation | _40 +85 °C > 3 CEo 18 N.C
B Frequency characteristics 4 ARQ |17 N.C
" : 1 N.C
Item Symbol Condition Range Unit TOToooooooo 2 TCIES lg NG
12345678910 .
Frequency tolerance Afffo | Ta=+25 °C, Voo=3 V 5+23 ; 7 DATA | 14 N.C
Frequency temperature T Ta=-10 °C to +70 °C, +10 x 10 8 CE1 13 N.C
characteristics o Reference at +25 °C -120 9 Feon 12 N.C
10 GND 11 N.C
E{gﬂgg&ﬁ’s‘t’ig'stage fiv | Ta=+25°CVoo=161055V | #2 | x 109V
Oscillation start up time tsTa Ta=+25 °C,Voo=1.6 V 3 S
Aging fa Ta=+25 °C, Voo=3 V *5 | xwer| W External dimensions (Unit: mm)
[Equivalent to 1 minute of monthly deviation -
B DC characteristics (Voo=1.6 V t0 5.5 V.Ta=-40 °C 10 +85 °C ® RTC-4574SA (soP 14-pin)
Item Symbol Condition Min. | Typ. | Max. |Unit HHHHABHA
Vi1 0.8Vop Voot0.3
CEo,CE1,CLK, R4574 o
Input voltage : =}
P g vi | DATAFconpins [en03|  lo2veo| ¥ D £ giren || 172
Vin=GND or Voo N
Input leakage current Ik CEx CLK Feonpins. | 02 05 |pA HHHHHHH
Pulldown R1 R Vop=5V CEo pins 75 | 150 | 300
b szpvnn KO 10.140.2
Pulldown R2 Rownz | Vo0=3V 150 | 300 | 600 e
Vormr  |Vo0sBV | low=-1mA | 45 5.0 1 ﬁ
Vorz DATAFoutpins | 2.0 035 12712
Output voltage 1
Vop=3V | |op=-100 PA 3.0
2.9 [ J - VSOJ 20-pi
Vors DATA Four pins RTC-4574JE( pin)
Voo=5 V - GND+05| V ety T
VoL lot=1 mA . R4574
Vouz DATA,Fout pins IGND+0.8 =
Output voltage 2 Vous Vo3V | 1oL=100 pA — E 9356B
DATA,FOUT pins GND ’ Tooooooooo —
Vors |VooBV | loi=1mA (GND+025 ‘
Vous Voo=3V AIRQ, TIRQ pins GND+0.4 7.0£0.3 ‘ 6.0£0.2 ‘
Vour=GND or Voo, | _ B
Output leakage current loz DATA , ARQ, TIRQ pifs 0.5 0.5 ieimiziainiaiaiaiaisy ziélé T\
Standby current 1 loos | Yo0=5V| o CE1=GND 10 | 20 |HA J'_jg.es erzz onin (©.75) (0.75)
Standby current 2 ooz | Voo=3V|DATA,ARQTROpS| — | 95 | 1.0




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 Year4 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-W0
A Day Alarm AE O A-Day20 A-Day10 A-Day8 A-Day4 A-Day2 A-Day1l
B Four control FE [} FD4 FDs [ FD2 FD1 FDo
C Timer interrupt control TE [} TD1 TDo 0O 0 0 O
D Count Down Timer Timer128 Timer64 Timer32 Timer16 Timer8 Timer4 Timer2 Timerl
E Control 1 0 0 0 TI/TP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0

0 : Always set this bitto 0 .

M AC characteristics (GND=0V,Ta=-40°Cto+g5°c) M@ Timing chart
= +10 9 = +10 9
T symtal | Conto Voo=3.0 V£10 % Voo=5.0 V10 %) Unit
Min. | Max. | Min. | Max.
CLK clock cycle toik 800 350 50 %
CLK H Pulse Width twh CE tcs tWHEW 3
CLK L Pulse Width t
_ - 400 175 CLK
CE setup time tes | __ — —
CE hold time ten
- ns tos |toH
CE recovery time tcr 600 300 Data Write
Write data setup time 100 DATA
P tos 50 m b1 Y
Write data hold time tom 80 <
Write data disable delay time | tw. 0 0 (Setup code, setup address) twz
Read data delay time | trp | C=50pF 300 120
T Data Read L
Output disable time trz P 200 | — | 100 DATA b1
L= {y
- - —
Rise and fall time tRre 100 50 (Setup code, setup address) (Read data)
—>
FOUT duty ratio _ From here the DATA pin turns into the output mode.
(32.768 kHz output) | PUY 35165 | 40 | 60 %
Oscillation stop detection time | tosc 10 | — 10 — ms

B Block diagram

32.768 kHz Control line
0
[e]@ 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 - . _—
Shift register
CEO
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Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4553

Products 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.

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

The details are mentioned in the application manual.
| http://www.epson.co.jp/device/

B Specifications (characteristics) M Terminal connection
B Absolute Max. rating
Item Symbol Condition Min. Max. Unit
Supply voltage Vob Vop-GND +6.0
Input voltage Vin | S, SCK, WR, TSy, CS: -0.3 v 141312 1110 9 8
Vop+0.3 |:| |:| |:|
Output voltage Vour Sour, Trout
Stored as bare
Storage temperature | Tsts | Ploacione -55 +125 °C

U

B Operating range

=[]
~ [T
w [T
[
o [
o [T
~ [T

Item Symbol Condition Min. | Typ. | Max.| Unit
o elinE Vi 27 5.0 s No. | Pin terminal | No. |Pin terminal
pereTing voTeg * — : ' ' v 1] oND |14 TPour
Operating temperature Torr | Nocondensaion | -30 | — | +70| °C 2| WR |13] Sour
3 SIN 12 CS1
4| SCK [11] CSo
B Frequency characteristics 5| L1 |10] 15
6 L2 9 L4
It Conditi Range Unit
em Symbol ondition [o] 7 3 3 Voo
5+5
Aflfo Ta=+25 °C, AA
Frequency tolerance Voo=5 V A 5+10 L1 to L5 are test pin. Do not connect them to any terminals.
B 5420 x 107
Frequency temperature Top | Ta5-10°Ct0 +70°C, Voo=5V +10
characteristics Reference at +25 °C -120 B Ext l di )
- al aimensions it:
Frequency voltage fiv | Ta=Fix, V=2 V10 5.5V Xermn (Unit._ mm)
characteristics Reference at 5 V +5
Aqgi fa Ta=+25 °C, Voo=5 V, x 10/
ging first year year ® RTC-4553 (SOP 14-pin)
B DC characteristics HAHHAHBA
® Vob=5V+10 % (GND=0V, Ta=-30 °C to +70 °C) R4 A ~
Item Symbol Condition Min. | Typ. | Max.| Unit D >33 3 ?rl
E 9356B ~
Data holding voltage VoH — 2.0 55 \
. Ibp1 SCK=500 kHz 100 H H H H H H H
Current consumption — HA
lop2 SCK=0 Hz 1.0 3.0 101202
VoH low=-400 PA | Voo-04 —
Output voltage \
Vou lor=1.6 mA — 0.4
lozn Vour=5.5 V
Off leak current -2.0 2.0 HA
lozL Vour=0 V :
Vi Voo — | — | / \ 4|9
Input voltage — o
putvortad Vi - 15 Voo julslsisisisisl “
IH Vin=5.5 V 1.27 0.35
Input current -2.0 2.0 HA
I Vin=0 V
Oscillation start-up time Tose Ta=+25 °C — 3.0 s
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B Register table

MODE 0 MODE 1 MODE 2
Address - f i
Register Counter control register User RAM Domain 1 User RAM Domain 2
As| Az | Au| Ao | Symbol Ds D2 D: Do Register name Ds | Do | D1 | Do | Ds | D2 | D | Do
0] olofoOo]oO S1 Ss Ss4 S2 S1 1-second digit register RAs | RA2 | RA1 | RAo | RAss | RAs2 | RAe1 | RAeso
1 0] 0 0l 1 S10 0 Sa0 S20 S1o0 10-second digit register RA7 | RAs RAs | RA4 | RAe7 | RAes | RAes | RAe4
21 0lof1]o0 Mlx mis mia mi2 mi 1-minute digit register RA11 | RA1o | RAs | RAs | RA71 | RA70 | RAss | RAes
3 0lo0] 1] 1 Mi1o 0 miso Mmi2o Mmizo 10-minute digit register RA1s | RA14 | RA13 | RA12 | RA7s | RA7 | RA73 | RA72
41 0[1]0f0 Hi hs hs hz hs 1-hour digit register RAws | RAis | RA17 | RAs | RA7 | RA7s | RA77 | RAs
51 01| 0| 1 Hio PM/AM 0 h2o hio 10-hour digit register RA23 | RA22 | RA21 | RA20 | RAss | RAs2 | RAs1 | RAso
6|l 0[1[1]0] W 0 Wa w2 wi | Day of the week digit register | RA2r | RAzs | RAzs | RA2z | RAs7 | RAss | RAss | RAss
71 011 1]1 D1 ds da d2 di 1-day digit register RAs31 | RAso | RA29 | RA2s | RAo1 | RAg | RAss | RAss
8 1{of 0] O D1o 0 0 d20 dio 10-day digit register RAss | RAss | RAss | RAs2 | RAos | RAv | RAss | RA92
9 1{of| 0] 1 MO: mos mo4 mo2 mo1 1-month digit register RA39 | RAss | RA37 | RAss | RAos | RAos | RAo7 | RAgs
Al 1] 0| 1] 0| MOuw 0 0 0 moz | 10-month digit register RA43 | RA42 | RA41| RA4 | RA1w03 | RA102 | RA101 | RA100
Bl 1o 1] 1 Y1 ys y4 y2 y1 1-year digit register RA47 | RA4s | RAss | RA4s | RA107 | RA106 | RA105 | RA104
c| 1f{1|o0] o0 Y10 Y80 Y40 Y20 y10 10-year digit register RAs1 | RAso | RA49 | RA4s | RA111 | RA110| RA109 | RA108
D 11| 0] 1 C1 TPS 30ADJ CNTR 24/12 | Control register 1 RAss | RAsa | RAs3 | RAs2 | RA11s | RA114| RA113 | RA112
Ef 1] 1] 1] 0 C2 BUSY PONC — O Control register 2 RAso | RAss | RAs7 | RAss | RA119 | RA118| RA117 | RA116
F 11| 1] 1 Cs SYSR TEST MS1 MSo Control register 3 Same as MODE 0 Same as MODE 0
Note: [ TEST bit should be “0”.
M AC characteristics (Ta=-30 °C to +70 °C, Voo=5 V10 %, 6ND=0v) Ml Timing chart
Item Symbol | Condition | Min. | Typ. | Max. Unit &
0 NV%/——

SCKinput frequency ferk — 500 kHz xle % 1

SCK “L” time twekL — N
AR g + SCK ——390% _—
SCK “H” time twekH 1.0 X 10 % / N \

SCK pause time tes tscs.

t weke t wekH tHes

CSo setup time tscs 0
— 1/f ek 90 %

CSo hold time tHes 0.5 Us Siv

Siv data setup time tsp — 10 %‘

— 02| — — i

Sin data Hold time tHp tso tHo

WR setup time tswr 1.0 R }< r<
WR hold time tHWR 0.5 | |

K 90 % tswr t HWR

Sour delay time toso 150 | 500
CSq, and CS: enable to Souroutput | toszi St TINTONL AN T :><:
CSodisable to Sour high Z toszz Ci=100 pF | 100 ns tosz tosz

CS1 enable to Sour output | toezt Cso

CS1 enable to Sout high Z topz2 \

M Block diagram s —\E/_ ..... \ © /

32.768 kHz Day
_|—> Sec.[Min.[Hou.| of

Day [Mon.| Year,

0sC Counter Week SK —
NN .

ey Output :JJ 0%
TPOUT~—1" control Control | Control | Control RAM 90 %
register | register | register (120bit) Sour 10%

1 2 3 D

I I I I toso
Sout <—| Output control |

—
Soow . j
SCK—> Cs FUR7 ) —
N - - 90 %
SNn— Input Shift register - : — 90 %
ouT ——————————

csi1—-| control 0% 10 %
CSo—>| Control circuit — —

torz1 topz2
WR—> T
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SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-45435SA/SB

Products number (please refer to page 2)
Q41454350000200
Q41454360000200

* 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.

Actual size

The details are mentioned in the application manual.

| http://www.epson.co.jp/device/

B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
Item Symbol Condition Min. Max. Unit ® RTC-4543SA
14 1312 1110 9 8 - - - -
No. | Pin terminal [ No. | Pin terminal
Power source voltage Vi Voo-GND 7.0
b ® > |:| |:| |:| |:| |:| |:| |:| 1 GND 14 Four
Input voltage Vin — -0.3 \Y 2 N.C 13 N.C
Vop+0.3
Output voltage Vour — D g CE L2 N.C
Stored as bare product 4 FetL 1 DATA
Storage temperature Tste after unpacfmg -55 +125 °C 5 WR 10 CLK
Hoobdohd T T
7 N.C 8 N.C
. 1 23 456 7
B Operating range
— _ : ® RTC-4543SB
Item Siuigey || CUEen Min. Max. unit 18 17 16 1514 13 12 11 10 No. | Pin terminal [ No. | Pin terminal
Operating voltage Voo — 25 FI H H H FI H H 1 N.C 18 N.C
- 5.5 % 2 NC |17 N.C
Date holding voltage Vewk — 14 3 NG 16 NC
Operating temperature Torr | NO condensation -40 +85 °C 4 N.C 15 N.C
@) 5 Foe |14 Voo
sfallslsfalsls]als) e R T
I 123 456789
B Frequency characteristics 8 CE |11 | DpamA
9 GND 10 Four
Item Symbol Condition Range Unit
Frequency tolerance Af/fo Ta=+25 °C, Voo=5 V 5+23
F t t x10°
charactenistics | T 10t0+70°C | +10/-120
Frequency voltage fiv Ta=+25°C, Vop=2.0t0 5.5V | +2 Max. | x 10°%/V . .
characteristics B External dimensions (Unit: mm)
Oscillation start time tosc Ta=+25 °C, Vop=2.5V 3 Max. s )
- - ® RTC-4543SA (SOP 14-pin)
Aging fa First year Ta=+25C, Voo=5V | +5 Max. |x 10%/year EEEEEE
M DC characteristics (Voo=5 V0.5 V, Ta=-40 °C to +85 °C) R4543 B oS
D 3%
Item Symbol Condition Min. | Typ. | Max. | Unit E 607 6A N
“H” input voltage Vi WR, DATA, CE, CLK, | 0.8Voo — HHHHHEH
“L” input voltage Vie Foe, FseL pins _ 0.2Voo Y 10.120.2
Input off-leak current | lorr | WR, CE, CLK, Foe,FseL pins 05 | pA o 0to
 ouotvolt Vorr | Voos50V [ lo=-10mA | 45 | _ | _ / \ [l &
OUIPUVORAGE Ty, [ voo=30V | DATA, Four pins | 2.5 y ﬁ‘”‘” AAAAFT s L
e Vot | Voo=5.0V | lot=1.0 mA o 05 —{L27 0.35 _ 06 0.15
L” output voltage Vorz | Voo=3.0V | DATA, Four pins 08 ® RTC-4543SB (SOP 18-pin)
Output leak current :OZH V\;UT:S(')SVV DATA, Four pins | -1.0 10 | HA HEHHBHBHABHA
ozL ouT=|
Supply detection voltage | Vor _ 14 | 17 | 20 R4543 B < s
Output load conditions (’:\‘L Four pin 302IF_J;('%ATaIi<') v OE 6076A ~
1| toor [VeosSOV] 15 | 30 HHHHHHHOH
2 | loo2 | Voo=3.0V CE_FL '_ﬁ(:”_ L 1.0 20 114502
Current 3 | Iooz | Voo=20V e 05 | 10 / — &
consumption 4] Iooa |Voos5.0V | CE="L"Foe=H" | ~ | 4.0 | 100 HA - l J Q
5 loos | Vop=3.0V Fse="L" 2.5 6.5 127 04
6 [ loos | Voo=2.0V |No load on the Four pin 15 4.0
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B Register table

MSB LSB
Seconds (0to59) | FDT | s40 | s20 | s10 | ss8 | sa | s2 | s1 |
Minutes (0 to 59) | O | mi 40 | mi 20 | mi 10 | mi 8 | mi 4 | mi 2 | mi 1 |
Hour©to23) | o | o | n2o | nhio | ns | na | n2 [ 1 |
Day of the week (1 to 7) | O | w4 | w2 | w1l |
payito31) | o0 | o | d2o | dio | d8 | 44 | 42 | 41 |
Month(ito12) | ™ | © | o | mo1o | mos | moa | mo2 | mo1 |
year (0 to 99) | y 80 | y 40 | y 20 | y 10 | y8 | y4 | y2 | y1l |
FDT bit: Supply voltage detection bit. TM bit: Test bit always set this bit to "0".
B AC characteristics B Timing chart
(Ta=-40 °C to +85 °C, CL=50 pF)
Voo=5V+10 % | Voo= 3 V+ 10 % : ® Dataread
Item Symbol Uni
Min. Max. Min. Max. tee
CLK clock cycle t ok 0.75 7800 15 7800 WR t '
1 ] (WRH
CLK high pulse width t ek =
CE tn tn
CLK low pulse width to 3900 3000 | "° —/_tﬁ foe toen H\:)(
0.375 0.75 trev
CE setup time t ces CLK /_#\_/ M
teLkH| -
CE hold time tcen = — = forke toz
CE enable time tee — 0.9 — 0.9 s DATA—C>< X X X X X
Write data setup time tso 0.2 t:;‘
0.1 us
Write data hold time tio - 01
WR setup time t wrs
100 100 ns .
WR hold time twan ® Data write
DATA output delay time t oata 0.2 0.4 tee
us
DATA output floating time tor 0.1 0.2 WR J twrs —
Clock input rise time trn 50 100 CE N bt twrH
Clock input fall time tn — ] /_\H/_L teEn e
L - toes trev
Four rise time tr2 CLK
our fall time tr ok
100 200
Disable time C=30pF| ¢, DATA X X X X
Enable time tx tso tho
Four duty ratio Duty | 40 60 40 60 %
— ® Fourt
Wait time trev 0.95 = 1.9 —_ us
ti2 tn
M Block diagram D
Fout
32.768 kHz
M
tr2
Oscillator Divider Clock and calendar < t
I Duty=x 100 [%]
Four ® Disabled and Enabled
FseL Output
controller Shift register I~
Foe Enabled
FoE ——————— Vi
Disabled
DATA Voltage .
CLK 1/0 detecter Control \ /'EX'Z‘ N ST, e
WR controller circuit / \ ; < // N ‘M\
cE Four High impedance
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I? C-BUS INTERFACE REAL TIME CLOCK MODULE

RTC-8564JE/NB

Products number (please refer to page 2)
Q41856470000100
Q41856490000200

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

e 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.

» Operating in wide voltage range from 1.8 V to 5.5 V, and in wide range of
clock voltage from 1.0 V to 5.5 V.(-20 °C to +70 °C)

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

Actual size

The details are mentioned in the application manual.

| http://www.epson.co.jp/device/ The I?)C-Bus is a trademark of Philips Electronics N.V.

B Specifications (characteristics) B Terminal connection

65

B Absolute Max. ratin
- J — — ® RTC-8564JE
Item Symbo! ondition Min. ax. ni
Y ZIEI ll'!; ﬁ 1|_7| I1_t|s 1|.|5 1|.‘|1 ﬁ 1|.|2 Il'll No. | Pin terminal | No. | Pin terminal
Voo Between Voo and GND -0.5 +6.5 \Y 1 N.C 20 NC
Supply voltage - - -
lop Voo pin -50 50 mA 2 N.C 19 N.C
R E 3 CLKOE 18 N.C
Input voltage Vi Input pin
2 J i p GND-0.5 | Voo+0.5 \ 4 Voo 17 N.C
Output voltage Vo INT pins 5 | cikouT |16 N.C
DC Input current li 6 SCL 15 N.C
DC Output t | o -10 10 mA 7 SDA 14 N.C
utput curren 0 5 (GND) e NG
Storage temperature Range | Tsro swraef?e?sugggec iﬁogd“Ct -55 +125 °C H O 9 GND 12 N.C
- 10 INT 11 N.C
B Operating range
Item Symbol Condition Min. Max. Unit ° #§2TC'8564NB
#14 - " " "
°C. e No. | Pin terminal | No. | Pin terminal
Supply voltage range e B‘llJOSOaiEﬁgss a 1.8 1 INT 22 N.C
Voo 55 \ 2 GND 21 N.C
lock volt — -
Clock voltage range Viow 3 (GND) 20 NC
Operating temperature range Toer | No condensation -40 +85 °C 4 N.C 19 N.C
. 5 SDA 18 N.C
B Frequency characteristics O 6| s |17] ne
Item Symbol Condition Max. Unit e e e / CLKOUT 16 N.C
#1 #11 8 Vob 15 N.C
Frequency precision Afffo | Ta=+25°C, Vop=3.0V 5+23 9 CLKOE 14 N.C
x10° 0] Nc 13| —
Frequency temperature T Ta=+25C, +10 :
characteristics op -10°Cto +70 C,Voo=3.0 V _120 11 N.C 12 —
Frequency voltage Ta=+25°C, B External dimensions it:
characteristics fhv Vop=1.2V105.5V +2 x 10°/V (Unit: mm)
Oscillation start-up time |~ tsta Ta=+25 °C, Voo=1.8 V 3 s ® RTC-8564JE (vso0J 20-pin)
Aging fa | Ta=+25°C, Voo=3.0V +5 | x10%ear qunnnonnng
— R8564
B DC characteristics (Voo=18 V 1055V, Ta=-40 °C to +85°C) b
Item Pin |Symbol| Condition | Min. | Typ. | Max. | Unit E 8476A
Power current 1000 fsct=400 kHz — | 800 Tooooooooo T
(during access) fsct=100 kHz 200 ‘ ‘
Power current fsct=0 Hz, Voo=5.0 V 0.33 | 0.80 7.0+0.3 % ‘%»‘
(not during access) Ioo | fsce=0 Hz, Voo=3.0V 0.275 | 0.70 ﬁlﬁm < I = %
» - _ -
(CLKOUT=0 Hz) — fsu=0Hz, Voo=20V| — | 0.25 | 0.65 | MA 0.65 _UQ-ZZ 0 Min.
Power current fse=0 Hz, Voo=5.0V 25 | 3.4 (0.75) (0.75)
(not during access) Iobszk | fseu=0 Hz, Voo=3.0 V 15 | 2.2 ® RTC-8564NB (soN 22-pin)
(CLKOUT=32.768 kHz) fse=0 Hz, Voo=2.0V 11| 1.6
“L” input voltage Vie -0.5 03w |, &‘
“H” input voltage \ 0.7xVo0 VDDH05 peonoooon T
“L” output current SDA | lo.(SDA) -3 R8564 wlo
. INT | lo(INT) [Voi=0.4V, Voo=5V — | — < |6
L” output current ke -1 mA E 1234A
“H” output t e IDLECLKOUT) 1 o
output curren o — ! | 1] | |  TToTmeooeoo=
0.5 0.2
Leakage current lo | Vo=Vooor GND | -1 1 HA [
1 _ ST o1 /I /I
Low voltage detection Viow Ted0Clo85°C) - 1 0.9 11 \Y —
Ta=-20°Cto +70 °C 09 |10




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Control 1 TEST 0 STOP 0 TEST 0 0 0
1 Control 2 0 0 0 TI/TP AF TF AIE TIE
2 Sec VL S 40 S 20 S10 S8 S4 S2 S1
& Min O Min 40 Min 20 Min 10 Min 8 Min 4 Min 2 Min 1
4 Hour 0 O Hour 20 Hour 10 Hour 8 Hour 4 Hour 2 Hour 1
5 Day O O Day 20 Day 10 Day 8 Day 4 Day 2 Day 1
6 Day of Week [} O [} O 0 W 4 W2 w1
7 Month/Century C O O 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 O A-Hr 20 A-Hr 10 A-Hr 8 A-Hr 4 A-Hr 2 A-Hr1
B Day Alarm AE O A-Day 20 A-Day 10 A-Day 8 A-Day 4 A-Day 2 A-Day 1
@ Week Alarm AE O O O O A-W 4 A-W 2 A-W 1
D CLKOUT frequency FE O m] m] O O FD1 FDO
E Timer control TE [} O 0O O 0O TD1 TDO
F Timer 128 64 32 16 8 4 2 1

0 : Always set this bitto 0 .

B AC characteristics (V18 1055V, Ta=40'c10+e5°c) M Block diagram
Item Symbol Min. Max. Unit
SCL clock frequency fscL 400 kHz Controll 00
- - — 32.768 kHz Voltage Control2
Tolerance spike time on bus tsw 50 ns CRYSTAL Detector Seconds
Start condition set-up time tsu;sTA = lose Minutes
0.6 T_| o — Hours
Start condition Hold time tHD;STA CLKOUT Divider Days
_ Weekdays
SCL “L” time tLow 1.3 CLKOE — Control 4 Month/Century
w4 IJS m Years
SCL “H” time tHicH 0.6 Control Minutes Alarm
R R Logic Hour Alarm
SCL and SDA rise time tr 03 sCL — |2c.Bfus Day Alarm
- . Int
SCL and SDA fall time t SDA ~—— rertace I ey Ao
Add — "
Date set-up time tsu;pat 100 Regirstsesr Timer Control
ns Timer OF
Date hold time tHD;DAT 0 — m ' ‘
Stop condition set-up time tsu;sto 4.0 us
B Timing chart
Start Bit 7 Bit6 oo ACK Stop Start
Protocol Condition (s) MSB (A7) (AB) RIW) () Condition (P) | ~ | Condition (s)
tsusta tlow | tHicH 1/fscL tsu;sTa
ks " ~ g [ttty ol
-l— : : -[ }- o Il_-\v- : : : -\\-
scL | 4| i) 7 : m
| i ES g 1 | | i
= e H [
i | > > ! teur 1 !
| 1 tr tr o e !' 1
—,_.‘I ! v 1 1
N i \«‘. PN
= . N L e I b
tHp;sAT tsu;pat tHD;pAT tsp tsu;sto tHD;sTA

Note : I?C access time between a START and a START condition or between a START and a STOP condition to this
device must be less than one second.
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4-bit REAL TIME CLOCK MODULE

RTC-7301SHDG

Products number (please refer to page 2)
Q42730180000200

|
Q42730110000200 m « «
il ’

e Built-in liquid 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°)
¢ Built-in alarm and timer interrupt functions.

* Built-in semiconductor temperature sensor (Voltage output: -7.8 mV / °C, RTC-7301SF) m m
* Operating voltage range:2.4 V t0 5.5 V, time keeping voltage range: 1.6 Vt0 5.5V ) Ly
e Low current consumption (0.6 pA / 3V Typ.) Actual size
¢ High speed parallel interface compatible with S-RAM

The details are mentioned in the application manual.

| http://www.epson.co.jp/device/

B Specifications (characteristics) B Terminal connection
B Absolute Max. ratings . GND:IOV © RTC-7301SF o Tl g [raa
Item Symbol Condition Min. | Max. | Unit B B 23 | (Voo)
2423 2221 20 19 18 17 16 15 14 13 con =
Power supply voltage Voo — -0.3 +7.0 D000 000 3 For | 22 | (Voo)
Input voltage Vin_| Inputterminal D0to D3 pins [GND-0.3 | Voot 03 |, TS R
Output voltage(1) Vout1 /IRQ pin GND-0.3| +8.0 6 IRQ 19 | (Vo)
Output voltage(2) Vourz | FOUT, D0-D3 pins, VIEMP pin | GND -0.3 | Voot 0.3 D S T TR
Storage temperature Tste | Stored as bare product after unpacking |~ -55 +125 °C O 1% :z 12 gl
, B IRIRIRIRIRIRIRIRIRINIRY N > [EO o
B Operating conditions GND=0V 123456780101uP
Item Symbol Condition Min. Max. | Unit ® RTC-7301DG
Power supply voltage Vop 2.4 55 \Y 18 17 16 15 14 13 12 11 10 Nf. Pin tgginal l\ig Pin:/e;r;linal
Clock power supply voltage Verk _ 1.6 55 \Y HENININERERINENEE 2 | rour |17 | (voo)
Operating temperature Torr No condensation - 40 +85 °Cc i o 12 (X;,D)
D 5 AL 14 Do
F haracteristics = R TR
3 D2
B Frequency c EjEEEEERERRN e ey
Item Symbol Condition Specifications | Unit 123 4567809 9 | oND |10 | WR
Frequency precision Afffo | Ta=+25°C, VDOD: 30V 5223 x 10° . (VDD_) and Voo are to h_ave the same level of voltage. Do not connect it to any external terminals.
Frequency voltage o Ta=+25 °C, +2 Max. 0 ® NC is not connected internally.
characteristics Voo=1.6 V10 5.5V
Frequency temperature | | Ta=10°C10+70°C, w0120 |x10¢ @ External dimensions (Unit: mm)
characteristics Voo=3.0V
Oscillating starting time tsta | Te=+25°C, Voo= 2.4V 3 (Max.) s ® RTC-7301SF
Aging amount fa Te=+25 °C, Voo=3.0V +5 Max. X 10°Y
. 10.5 Max.
B DC characteristics GND=0VVoo=L6 V t0 5.5 V. Ta= - 40 °C to + 85 °C HAEASABAARARAL
Item Symbol Condition Min. | Typ. | Max.| Unit )
Current consumption | CS0,RD,WR=Von 10l 20| ua p R7301 o
(When non-accessed) oot |Voo= 5V g‘;'_éi’lcg‘éza’i\f i o E 013 6A s
FOUT =Output OFF FOUT=Hi-z(OFF) -
£ 02 |y 30| T = os] 0] EEEEEEEEEE
VTEMP =Output OFF (Temperature voliage output=Hi-2[0FF)
2.0 Max.
Note)There is no VTEMP pin on the RTC-7301DG so # EK%
tandards for the VTEMP pin within th ditions described above do not apply. 05
standards for the pin within the conditions described above do not apply. J_LM Loss 0 Min. s H% 0° 10 10°
B Temperature sensor characteristics ND=0v,Ta=-40°Cto+85°C
Item Symbol Condition Min.| Typ.| Max.| Unit ® RTC-7301DG
Temperature output Ta=+25 °C, GND based output voltage | 23.1 Max. |
P PUL\Tenp o0 BASEC QUIpUHOTE) 1470 v | !
voltage VTEMP pins, Voo=2.7 V10 5.5V e I e e e e s s
Output precision Tacr | Ta=+25°C, Voo=2.7Vt0 5.5V +5.0| °C - ]DP R7301
Temperature -40°C<Ta<+85 °C, €
P. . Vse _ -7.3| -7.8] -8.3|mV/°C ) E 013 GA
sensitivity Vop=2.7V105.5V L e g gy e e 762
Linearity ANL | 40°C<Ta< 85 °C, Voo=27 V1055V 20| % , )| g |
Temperature detection range| Tsop | ANL <£2.0 %, Voo=2.7Vt0 55V | -40 +85| °C i‘i 3
outout resistance | Ro | 12 G VIEWP pins, Vo=27V 0 « ] 228
90°
P 5.5V GND standard and Voo standard 101 30 e ity
L ond condit Ct Voo=2.7 V10 5.5V 100] pF P :
oad condition R Voo=2.7 V10 5.5V 500 kQ s
Response time trsp | Voo=3.3V Ci=50 pF, Ri= 500 kQ, Max. £1°C 200| Ws

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



Real time clock module

B Register table
BankO0 Clock and calendar registers Bankl Alarms and FOUT registers  Bank?2 Digital offset and timer registers

a § a
D . ™ (V] — o . ™ (9\] — o D . ™ N — o
5 Regsr |2 |5 |5 |5 ||8 Regser 12 |5 |5 |2 ||3 Regsters 12 | 5 | 5 | B
2 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 o] 40 20 10 3 10 minute digit | AE 40 20 10 3 — o] (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 0 20 10 5 10 hour digit | AE . 20 10 5) preset value 128 | 64 32 16
6 Day digit o 4 2 1 6 Day digit | AE 4 2 1 6 Timer counter 8 4 2 1
7 1 day digit | 8 4 2 1 7 1 day digit | 8 4 2 1 7 data 128 | 64 32 16
8 10 day digit o o] 20 10 8 10 day digit | AE . 20 10 8 Timer settings TE |TUTP| TD1 | TDO
9 1 month digit | 8 4 2 1 9 — . . . . 9 — o o} o] o
A 10 month digit | © 0 o 10 A — . . . . A — o 0 ¢} o
B 1yeardigit | 8 4 2 1 B CS1 Controller |[CTEMP [CDT ON| . B — o o o o
© 10 year digit | 80 | 40 20 | 10 C | FOUTdider ratiosetting register | o | FD2 | FD1 | FDO © — o 0 ¢} o
D 100 year digit | 800 | 400 | 200 | 100 D | FOUT divider rato seting egister |  FE o FD4 | FD3 D — 0 ) o) 0
E 1000 year digit | TEST [TEMP| 2000 | 1000 E Alarm control | TEST [TEMP | AF | AIE E Timer control TEST [TEMP| TF | TIE
F | Control registers | BankSd1 | BakSel0 | STOP | BUSYIAD) F Control register |BakSl1 |BakSel0 | STOP |BUSYIAD] F | Control register | BankSd1 | BakSel0 | STOP | BUSYIAD)
B 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 VDD +Qutput load: CL= 100 pF (tACC,tACS tARD)
Aoto As = _
i Vop=2.410 3.6 V | Voo=4.5t0 5.5V ;
Symbol| Condition Unit
355 ton Item DS Min. | Max. | Min. | Max.
S X N Read cycle time tre — 150 | — | 8 | — | ns
teiz tenz Address access time tacc — — | 150 | — 85 ns
4 CE access time tacs — — | 150 | — 85 ns
(o /1 bcs ; —
t RD access time tarD — | 100 — 45 ns
cLz tonz .
taro CE output set time tewz — 5 — 3 — ns
RD N 7 CE output floating teHz — — 60 — 30 ns
toz fornz RD output set time toLz — 5 — 3 — ns
n i — — — ns
Do to D5 }v K>_ RD output flo_atlng toHz 60 30
Output hold time toH — 10 — 5 — ns
. Write cycle time twe — 150 | — 85 — ns
W Writi ng data (CS COI’]tI‘Ol) Chip select time tow — 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 e Write pulse width twe — 130 | — 65 — ns
cs /// 3 W 7 \ S S S Input data set time tow — 80 | — 35 — ns
tas Input data hold time ton — 0 — 0 — ns
%4 FOUT= 0
cs1 1/ /T FOUT output frequency duty DUTY 32,768 kHz 40 60 40 60 %
- \ y B Block diagram
WR N /l .
tow | ton 32'738 Hz Control line
T n
o100 O — v
DIVIDER Degital Trimming s
— VTEMP | Temperature REGISTER
W Writing data (WR Control) . Sensor -1
ouT
te Fcone FOUT CONTROLLER CLOCK and CALENDAR
Aoto A3 o - RQ INTERRUPTS TIMER REGISTER
CONTROLLER
&s X
0 T AotoAs T > ALARM REGISTER
= Do to D3 < =
WR BUS - ~ S
CS1 RD INTERFACE CONTROL REGISTER
56 CIRCUIT and
_ Y \ twe e SYSTEM CONTROLLER
WR X 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 <>§r @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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4-bit REAL TIME CLOCK MODULE

RTC-62421/62423

Products 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
calendar).

* Pins and functions are compatible with the MSM6242 series.

Actual size
The details are mentioned in the application manual.
| http://www.epson.co.jp/device/
B Specifications (characteristics) B Terminal connection
B Absolute Max. ratin
9 ® RTC-62421 No. | Pin terminal | No. | Pin terminal
Item Symbol Condition Specifications Unit 817 16 15 14 13 12 11 10 1 STD.P 18 VoD
Power source voltage Vop -0.3t0 7.0 2 cs, 17 (voo)
Ta=+25 °C y CTCI I I rI[d 3 6
Input and output voltage| Vo -0.3 to Vop+0.3 ALE (Vop)
4 Ao 15 CS:
RTC-62421 -55 to +85 D
Storage temperature [0 [ Tsr °C 5 AL 14 Do
RTC-62423 -55 to +125 O = w13 o
[Btored as bare product after unpacking T 7 As 12 D2
1 2 3 4 56 7 8 9 8 RD 11 Ds
l Operating range RTC.62423 9 | ow |10 wr
[ J - - = : -
Item Symbol Condition Specifications Unit No. | Pin terminal | No. | Pin terminal
; 24 23 2221 20 19 18 17 16 15 14 13 1 sTD.p | 24 Voo
Operating voltage Vob : 45t05.5 V H H H H H H H H H 2 = 23 Woo)
Operating temperature Topr No condensation -40 to +85 °C 3 NC 22 (Von)
Data holding voltage VoH 201055 % & AE AL Ne
K . 5 Ao 20 CS:
CS:1 data holding time tcor Refer to the data 2.0 Min. us 6 NC 19 Do
Operation restoring time [ tr holding timing 7 As 18 NC
UUUUUUUUUUUU B ne |17 | ne
123456789101l 9 A 16 D:
B Frequency characteristics 10 | 0 b
11 RD 14 Ds
Item Symbol Condition Specifications | Unit 12 GND 13 WR
62421 A +10 o (Voo) and Vooare to have the same level of voltage. Do not connect it to any external terminals.
—+95 © + ® NC is not connected internally.
Frequency tolerance Af/fo Te=+25°C | 62421 B =0
Vop=5V | 62423 A +20 10
62423 +50 B External dimensions (Unit: mm)
Frequency temperature (425 C reerence tomperatre) | +10/-120 ® RTC-62421 (DIP 18-pin)
characteristics (425 °C rofevence tomporature) +10/-220 ‘ 231 Max. |
Frequency voltage Ta=+25 °C " ‘r:‘ AAAaAAAAA r:“
5 Max.  |X10
characteristics Vbo=4.5 V 10 5.5V 2| Ip RTC62421 A
Aging fa | Ve 5 Max. | ulle O EPSON 6053C
Three drops on a S S O N A 7.62
Shack resistance SR | ossomisxoamexyz |  FLOMax.  |x10° : '§
sine wave x 3 directions § o~
o :; 025
B DC characteristics 010
105°
Item Symbol| Condition | Min. | Typ.| Max. | Unit | ARRlicabie 25 . 065 Max. -§
“H” input voltage (1) Vike 2.2 — All inputs 3
_ Vv other than X
“L” input voltage (1) Vi 0.8 Cs1 ® RTC-62423 (SOP 24-pin)
Input leak t (1 I 1/-1 oo Do 16 Do 16.3 Max.
nput leak current (1) LK1 vizvaolo vl A than Do to D: |
Input leak current (2) lLk2 — [10/-10
“L” output voltage (1) Vor | lo=2.5 mA 0.4 Do to Ds NOAAAAAAARANR
“H” output voltage Vou | low=-400 pA| 2.4 — \Y .
“L” output voltage (2) | Vo2 | lo=2.5 mA 0.4 D RTC62423 A |/, g
: STD.P EPSON 9220 S
OFF leak current lorrik | Va=Voo/O V| — 10 | pA O
Input capacity C1 Irengn%yultMHz 5 pF _[Input Pins HHHHHHHHHHHH - v
“hr Imput voltage (2) ViHe | oo vio55Y 415 Voo . y s, /
“L” input voltage (2) Vi — 1/5 Voo MMM L
T
loos Vo5 15| 30 ﬂL i row &H« 3
Current consumption CS=0V—— — HA - L — R
lop2 \oo=2V 1 1.8 3 3




Real time clock module

B Register table B AC characteristics (Voo =5V £05 V. Ta= -40 °C to + 85 °C)
¢ Name of Note (ALE = While in use)
§ As|Az|A1|Ao register D3 D2 D1 Do | Count o Symbol | Condition | Min. | Max. ] Unit
oloflo|o|O S1 S8 S4 S2 s1 0to9 1 - sec. digit register CS1 setup time teis 1000
1{0/0|0|1]| Sw O S40 | S20 S10 0to5 10- sec. digit register CS1 hold time tom 1000
2(0|lo|2|/0| Mz | mis | misa | mi2 | mii | 0t9 1- min. digit register Address setup time tas 25
3/0[/0[1|1] Mlw 00 | miso | mizo | mio | 0t05 10- min. digit register Address hold time taH 25
4|o0f1|0|0 Hi1 hs ha hz hi 0to9 1 - hour digit register ALE pulse width taw — 40 —
— 0to2 o ta
5(0[1]|0|1]| Hiwo O [PMIAM | hz2o | Hao tgr 10 - hour digit register ALE B0 BIRIE W 10
Otol ALE before READ AR 10
6/0[1]/21|/0| Di | ds | da | do | di | 0to9 | L-daydigitregister ALE after WRITE twaL 20 ns
7]ol1]1]1] Dw 0 deo | dio | 0103 | 10-deydigitregiser ALE after READ traL 10
811/0]0[0] MO: | mos ‘ mos | moz | mo: | Oto9 | 1-month digit‘regis.ter WRITE pulse width tww 120
9]11[{0]|0|1]| MO m] mozo| 0tol | 10-monthdigit register RD to data trD C1=150 pF 120
Al1|of1]0 Y1 y8 y4 y2 yi 0109 1-year dig.ii.regis.ter DATA hold tor 0 45
Bl1/o|1[1]| Y yso | Y40 | y20 | yio 10 - year .d|g|1 register DATA setup time tos B 100
Clij1]0j0| W O [ wa | wa | wi | 0to6 | Weekregister DATA hold time ton 0 | —
Di1|1]|0]|1 Co 3%[5)30 FIESG BUSY | HOLD Control register D RD/WR recovery time trev 60
pud | M Write mod
E|l1|1]|1|0| Ce t1 | to | jgnp | MASK Control register £ rite mode
Flaja|a|a| ce | TesT |24/12 | STOP | RESET Control register
ﬁ VIH2 Vi
B Supplement cst tas | tas |t tew
0="L" level. 1="H" level Asto Ao Vi Vike
— — CSo Vi ViLs
PM/AM 24/12 ITRPT/STND taw —|
VIHL VIH1 =R
1 PM 24 ITRPT ALE Vi Vi
— — —_— R Staw tww< [«—twAL —|
0 AM 12 STND e Zw
VIHL
_ oS> [« toH _
Bit name Description (nput) Vi Vi
CJmark Writable. Recognized as 0 while in read mode.
BUSY Read only (effective only when HOLD=1)
IRQ FLAG Enter “0” only when clearing interruption. Enter “1” otherwise.
24/12 Set able only when RESET=1 M Read mode
TEST For our company's testing. TEST should be “0” in normal use.
Note: Do not enter erroneous data for clock. This may result in time keeping error.
VIH2 v
. o 1H2
B Data holding timing csi—/ sl o b tem
Az to Ao ViH1 ViHL
Vop CSo VIH1 Vil
taw —
2Vto4dv Vit ViHiY
teor ALE
Cs1 .
ViHz RD
ViLz CS1<1/5Vop VL2
Interface possible Data storage mode Interface possible Ds to Do
with external ‘ k j with external (output)
terminals CSo or WR not occurred terminals

M Block diagram

. 1Hz
32.768 kHz | COUNTER |—'|
+ + LR R
RESET STOP 30sec.ADJ HOLD BUSY
Dy Do bit  bit  bit bit__bit
D] S 30sec. ADJ bit 24/ 12 bit
ol [sTsd—{nld—{elao
Do[Jer| Si| Swo Mz | Mo Hi | Hio ﬂ
= ] J ] ] ] ]
WROH{ §
RDOP| T
E
— Voo
. F R I——[ D1 [0 —Jmox Juos—{ va [ vao|
pecul: : . TT TT TJ ) wor
A f‘ 0 Si to Cr $ 1 sec carry —
A A J D 1 minute carry —|
CSoI~| é E 4_ <— 1 hour carry —|
oo ‘
ALE
CS1 D—I——
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4-bit REAL TIME CLOCK MODULE

RTC-72421/72423

Products number (please refer to page 2)
Q4272421xxxxx00 IM
Q4272423xxxxx00 l,H

A v

¢ Built-in crystal unit allows adjustment-free efficient operation.
e 12/24 h clock switchover function and automatic leap year setting.
¢ Interrupt masking.

Actual size
The details are mentioned in the application manual.
| http://www.epson.co.jp/device/
B Specifications (characteristics) B Terminal connection
B Absolute Max. rating
7 = = ® RTC-72421 No. | Pin terminal | No. | Pin terminal
Iltem Symbol Condition Specifications Unit
= 18 17 16 15 14 13 12 11 10 1 sto.p | 18 Voo
Power source voltage Voo Ta=+25 °C -0.3t0 7.0 OO0 nrin > o 17 (Voo)
Input and output voltage [ Vo Ta=+25 °C GND -0.3 to Voo+0.3 v 3 ALE 16 (Von)
RTC-72421 -55 to +85 . D 4 Ao 15 CS:
Storage temperature [J Tste RTC-72423 55 to +125 C 0 2 A ig Do
D1
[Btored as bare product after unpacking OOt 7 /: 12 D:
B Operating range L2345 e 789 8 | m 1| o
Item Symbol Condition Specifications | Unit ® RTC-72423 Z : GND_ 10 : WR.
Operating voltage Voo 451055 \ 242322 21 20 19 18 17 16 15 14 13 Nl°' RINIENTITa] "Z‘ R ‘srm'”a'
RTC-72421 -10to0 70 (L O] [l — -
Operating temperature (I  Toer °C 2 cs, |23 (voo)
RTC-72423 -40 to 85 3 NC 22 (Vop)
Data holding voltage Von 2.0t055 v D ‘5‘ ALE zé NC
Ao cs:
CS1 data holding time tcor | Refer to the data 2.0 Min s O 6 ne |19 Do
Operation restoring time tr holding timing IRINIIRIRIIRIRINI] 7 A 18 NC
. 8 NC 17 NC
[No condensation 123456789 0UP G A 16 o
B Frequency characteristics and current consumption 10 n |15 D
T 11 RD 14 Ds
Item Symbol Condition Specifications | Unit 2 oND 3 WK
72421 A +10
® (Voo) and Voo are to have the same level of voltage. Do not connect it to any external terminals.
ey Afffo Ta=+25 °C 72421 B +50 ® NC is not connected internally.
Vop=5 V 72423 A +20 10°
+50 . .
72423 B External dimensions (Unit: mm)
Frequency temperature -10°Cto +70 °C -~ ]
characteristics (+25 °C reference temperature) +10/-120 ® RTC-72421 (DIP 18-pin)
| 23.1 Max. |
Frequency voltage Ta=+25 °C .
cha?acter?stics ’ Vo730V 1055V +5 Max. | x10% ‘ﬁ AAAAAAA ﬁ‘
RTC72421 A
i Voo=5 V, Ta=+25 °C, 10° 3| D
Aging fa St Vear M. | ea Fo EPSON 5053C
Three drops on a
Shock resistance SR.| O S oaon e & 2 oma +10 Max. |, 14 SEEEEEEE c -~
1/2 sine wave x 3 directions N / \ [ E /_\
< S { 7
. . 0.25
B DC characteristics W I //ng J\y
Item Symbol| Condition | Min. | Typ| Max.| Unit| “RpHsagI - 065 = 1o5®
agr i _ All inputs 1 ’ - : 2
H” input voltage (1) | Vit . 2.2 v otherpthan o
“L” input voltage (1) | Viu 0.8 CS1 ® RTC-72423 (sop 24-pin)
:npu: :eat curren: E; |\ sveoro v B illo A e 163 Max.
nput leak curren lik2 x
"L ouputvoltage (0 | ver | 125 A 2 potoDs AOARAABARBAR
“H” output voltage Von | lon=-400 pA| 2.4 — \Y 5 RTC72423 A ll. 3
L” output voltage (2) | Vorz | l0.=2.5 mA 0.4 STD.P o EPSON 6150 g
Off leak current lorrc | Vi=Voo/OV | 10 | HA
n o RN LRy
) Input h Do to Ds
Input capacity C1 frequeﬂgg 1 MHz E _ PF Do to D3
“H” input voltage (2 mlnls 71 t E’\\
o é * @ Vivz Voo=210 5.5 il - v CS 7:4: 0°t010° :T%
L” input voltage (2) | Vi — 1/5 Voo L e _lloss 0.1 Min. 28 b &.H& S
loox_|. Icsdl:qv va:sv 1| 10
i xlude inpu A
Current consumption lop2 outpuicur?ent Vo2V 09| 5 K
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B Register table M Write mode (with ALE)
2 = Data
I3} Count
S| Ad Az AufAo| B Vellim Remarks
2 g":’ D3 D2 D1 Do
_ 7 Vin (CsD) ViH (CS1)
0[0[0[0|O0| S1| ss S4 S2 S1 0to9 | 1-second digit register cs1 —/ | tsu (Cs1) tsu F(»A-ALE) tH (ALE-A) th (cs1)| Y —
1[0/0/0|1|Sw| O | s | S0 | sw 0to5 | 10-second digit register Aoto As i~ 2 ey
2|10[/ 0] 2/0[Mzf mis | mia | mi2 | mix | 0to9 | I-minute digit register CSo >§ ViL || AL
3[0/0[1|1|Mw O |misw | mizo| mio | 0to5 | 10-minute digit register W (ALE)
410[1[/0|0]|Hi| hs ha ha | hi 0to9 | 1-hour digit register ALE ViH Vi Vi
— Oto2 o tsu (ALEW)  tw (W) . Ltsu (W-ALE)!
5|0{1{0|1|Ho| O [PWAM| hzo | ho o Or | PMIAM,LO-hours digtregister WR o — it
60| 1]2]0][Di| ds | ds | do | di | Oto9 | I-daydigitregister VN e oW (s o=
710/1]1]1|Do| O 0 d2o | dio | 0to3 | 10-day digit register b Vin VIHi§<
FrT——" o to D3 Vi Vi
81/ 0/0]|0|Mf mos| mos| moz| moir| Oto9 | I-monthdigit register
91/ 0/0[1|MOg O m] 0 |mow| Otol | 10-month digit register
A|1/0[1|/0]| Y| ¥8 ya y2 | y1 1- year digit register
B|1]|0|1]|2] Yo| yeo | yo | yoo | yo | 009 [10-yeardigt register
clajzfojofW|] O | ws | wo | wi 0to6 | Weekregister
30sec. | IR i i
D| 11| 0|21|RegD “upj FL/SG BUSY| HOLD Control Register D B Read mode (with ALE)
E| 1] 1| 1|0 |Regf] t to ITRPT MASK - Control Register E
ISTND
F| 2| 2| 2|2 |RegF| TEST |24/12 | STOP | REST Control Register F J‘\t/m ((%Ssl)) o N \V&
—— cs su (CS1) tsu (A-ALE) tH (ALE-A
0="L" level,1="H" level, REST = RESET ITRPT/ STND=INTERRUPT/STANDARD Aot Al [
1) Bit[does not exist. otons >< VA ] VA t(csy
2) Please mask AM/PM bit with 10's of hours operations. CSo “ .
3) Busy is read only. IRQ can only. IRQ can only be set low (“07). W (ALE)
4) [ Damsit | PM/AM. ITRPT/STND 2412 ALE Vi VinN v Vi
é Zm 'ST_:_*’\":'; i‘zl 7 tsu (ALE-R) tsu (R-ALE)
RD Vi ——1
5) TEST bit should be “O". Vi i "E R\
. . . f—Lmc —
B AC characteristics (with ALE) tozv (R-Q) GG
(Please connect ALE to Voo if the microprocessor does not h?ve an ALE output.; Do to D3 Vor R
Voo =5V *05V,
Item Symbol Condition | Min. | Max.| Unit
CS1 setup time tsu (cs1) 1000
Address setup time before ALE tsu (a-ALE) 50
Address hold time after ALE tH (ALE-A) 50 . L
ALE pulse width tw e 80 B Data holding timing
ALE setup time before WRITE tsu (ALE-w) 0 —
ALE setup time before READ tsu (ALE-R) 0 Veo
ALE setup time after WRITE tsu (W-ALE) 50 JvioaV
ALE setup time after READ tsu (R-ALE) 50 ns
WRITE pulse width tw ) 120 €S o
2
DATA delay time after READ trzv (RQ) C=150pF | — | 120 Vis CS1< 1/5Vo0 Vi
DATA Hold time after READ tPvz (R-Q) 0 70 ) Data storage mode
DATA setup time before WRITE tsu E-w) 80 Interface possible Interface possible
- with external ‘ with the external
DATA hold time after WRITE tH (w-D) 10 _ terminals £50 or WR not occurred J terminals
CS:1 hold time th cs1) 1000 °
READ/WRITE recovery time tREC (RIW) 200
B Block diagram
RDWR CS1 ALE CSo Ao A1 Az As Do D1 D2 D3
| L P4
O-CI)E!O L DIVIDER - RE&?N‘TVFL’SI'_TE || ADDRESS LATCH DATA BUS * BUFFER
55/2l212 - ‘
4H: 215822 ADDRESS DECODER
STDP <ﬁr CARRY P‘ER
CARRY PER
MIN. E
CARRY PER
4 T__HOUR
’k IRQFLAG
4 4
ar-n ¢ ¢ ¢ ¢ ¢ ¢ 7NN N 3 \
(lIHHIHHIHHIHHIHHIHH { { {
Seconds Minutes Hours Days Months Years §
=
Sec1 |Sec10| Min1 | Min 10 Hou 1 |Hou 10| Day 1 | Day 10| Mon 1 [Mon 10| Yea1 | Yea 10 Reg D Reg F
et gttt
24712
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Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4513

Products number (please refer to page 2)
Q41451350000100

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

oo

Actual size

SERIAL INTERFACE RTC WITH AN ALARM TIMER

RTC-4573SB

Products number (please refer to page 2)
Q41457360000200

 Using a serial interface, controllable only three signal lines.

e 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.

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

Actual size

I? C-BUS INTERFACE REAL TIME CLOCK MODULE

RTC-8563SA/JE

Products number (please refer to page 2)
Q41856350000100

Q41856370000200

e Compliant with I2C high-speed bus specifications. (400 kHz)

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

» Operating in wide voltage range from 1.8 V to 5.5 V, and in wide range of
clock voltage from 1.2 Vto 5.5 V.

e Low power consumption at 250 nA/2.0 V. (Typ.)

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

o o

Actual size

I* C-BUS COMPATIBLE REAL TIME CLOCK MODULE

RTC-8583/8593/8593SB

Products number (please refer to page 2)

Q4185835xxxxx00

Q4185935xxxxx00

Q4185936xxxxx00

» Three mode operations: internal crystal oscillation, external 50 Hz clock
and event counter.

« Builtin 240 x 8 bit S-RAM available (RTC8583).

» Alarm and timer functions available.
The I?C - Bus is a trademark of Philips Electronics N.V.

These products on this page are still on production and orderable.
But we would like to recommend the following products for new dosigns.
RTC-4701,RTC-4574,RTC-8564

Actual size




4-bit MULTIFUNCTIONAL REAL TIME CLOCK MODULE

RTC-63421/63423

Products number (please refer to page 2)
Q4263421xxxxx00
Q4263423xxxxx00

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

¢ Standard signal output selectable in a range of 10 min to 1024 Hz.

« Either sec. to hour and day of week or sec. to year and day of week is
selectable.

¢ Provided with START/STOP 30 second adjusting function.

Real time clock module

Actual size

8-bit REAL TIME CLOCK MODULE

RTC-64611/64613

Products number (please refer to page 2)
Q4264612xxxxx00
Q4264613xxxxx00

* Provided with the same interface as S-RAM and battery backup function.
« Interruption of alarm of sec. to day and day of week and carry interruption.
« Reference signal selectable in a range of 1 Hz to 64 Hz (binary).

* Provided with START/STOP, 30 second adjust function.

Actual size

8-bit REAL TIME CLOCK MODULE

RTC-65271

Products number (please refer to page 2)
Q42652740000100

A builtin power supply switching circuit makes it possible to provide
automatic power supply backup to both the RTC and extended RAM.

* Extended RAM: 4k-bytes of builtin S-RAM
Page register: 1-byte Configuration: 32-bytes x 128 pages

» The package is a 28-pin DIP IC with a battery holder that makes battery
replacement possible.

Actual size

REAL TIME CLOCK MODULE FOR PC/AT o

RTC-6593

Products number (please refer to page 2)
Q42659330000100

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

[l PC/ AT is a trademark of international Business Machines Corporation.

Cee

Actual size

4-pit I/0O CONNECTION REAL TIME CLOCK MODULE

RTC-58321/58323

Products number (please refer to page 2)
Q4258320xxxxx00
Q4258323xxxxx00

 Incorporating time counter (hour, minute, sec.) and calendar counter (year,
month, day of week).

» Standard signal output selectable among a choice of 1024 Hz, 1 sec., 60
sec., and 1 hour.

Actual size

These products on this page are still on production and orderable.

But we would like to recommend RTC-7301 for new designs.
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Temperature sensor

TEMPERATURE SENSING CRYSTAL

HTS-206

Products number (please refer to page 2)
Ql9HT206xxxxx00

* Crystal used to sense the change in temperature.

e 2 mm in diameter and 6 mm in length.

e Good linearity frequency and temperature.

» Low frequency (40 kHz) enables low current consumption.
» Wide temperature range (-40 °C to +85 °C). [~
» 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
g Operating temperature Torr -40 °C to +85 °C Stored as bare product after unpacking
Maximum GL 1.0 pW Max.
Drive level
Recommended DL 0.1 pW Typ.
Frequency tolerance (standard) Af/f 2% Ta=+25 °C, DL=0.1 yW
1st [of -29.6 x 10/ °C [+2 %]
Temperature ~ 8] o2 0,
coefficient 2nd B 6.4 x 10°/ °C* [+8 %]
3rd Y -1.5x 10"/ °C* Max.
Series resistance R1 30 kQ Max. Ta=+25 °C, DL=1.0 pyW
Motion capacitance Ci 2.0 fF Typ.
Shunt capacitance Co 0.9 pF Typ.
Insulation resistance IR 500 MQ 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
B External dimensions (Unit: mm) B Temperature characteristic
B
lDz
I o o D1’ T, B
‘ L1 ‘ L2 ‘
I T 1
Model L1 Lo D1 D2 B
HTS-206 6.0 Max. 4.0 Min. 22.0 Max. 20.2 0.7
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SAW RESONATOR

FS-335

Products number (please refer to page 2)
Q25FS335xxxxx00

* Reflow solderable SMD ceramic package.

¢ Capable of covering a wide frequency range, from 300 MHz to 805 MHz.

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

* Perfect for small wireless equipment.

il

+ Excellent shock resistance and enviromental capability (prevention for contamination) Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 300 MHz to 805 MHz Please contact us for inquiries about the available frequency.
Temperature | Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
(g Operating temperature Torr -40 °C to +85 °C
10 mW Max. 300 MHz < fo < 500 MHz
Maximum drive level GL

2 mW Max. 500 MHz < fo < 805 MHz
Recommended drive level DL 1 mW Typ.

Frequency tolerance +50 x 10°,£100 x 10° 300 MHz < fo < 500 MHz, Ta=+25 °C + 3 °C
(standard) Aflt +100 x 10°¢ 500 MHz < fo < 805 MHz, 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
series resistance R 30 Q Max. 500 MHz < fo < 805 MHz, Ta=+25 °C
Motional capacitance C1 2.6 fF Typ. (fo=312.24 MHz)

Shunt capacitance Co 4.0 pF Typ. (fo=312.24 MHz)
Insulation resistance IR 500 M Q Min.

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)
.99 |
31224 | | : 1

3.8
m

38
o)
b}
=1
+
@
m m m bl

NO. | Connection

2,5 IN/OUT

1,3,4,6] GND

4
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SAW RESONATOR

FS-555

Products number (please refer to page 2)

Q25FS555xxxxx00

* Reflow solderable SMD ceramic package.

* Capable of covering a wide frequency range, from 230 MHz to 500 MHz.
¢ 1.7 mm Max. thickness is equal to SMD-type IC.

* Perfect for small wireless equipment.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 230 MHz to 500 MHz
Temperature |Storage temperature Tste -40 °C to +85 °C Stored as bare product after unpacking
[ Operating temperature Torr -40 °C to +85 °C
Maximum drive level GL 10 mW Max.
Recommended drive level DL 2 mW Typ.
Frequency tolerance (standard) Af/f +25 x 10, +50 x 10, £100 x 10° Ta=+25°C+3°C
Peak temperature eT +25°C+15°C
Temperature coefficient a (-3.4+0.8) x 10®/ °C?
Harmonic ratio Rs/R1 2 Min.
R 40 Q Max. 230 MHz to 249.9 MHz, Ta=+25 °C
Series resistance ! 25 Q Max. 250 MHz to 500 MHz, Ta=+25 °C
Motional capacitance ! 2.6 fF Typ. (fo=312.24 MHz)
Shunt capacitance Co 4.0 pF Typ. (fo=312.24 MHz)
Insulation resistance IR 500 M Q Min.
Aging fa +10 x 10*/year Max. Ta=+25 °C +3 °C
SR 10 % 104 M Nine drops on a concrete
) _ " . '
Shock resistance +10 x ax from 1500 mm
B External dimensions (Unit: mm) B Recommended soldering pattern (Unit: mm)
0.95
fizrt ool |
4_3_2 !
— | <
-~
~ [ :
o
+l '
~ (] 5 %1 |
— 3 - —
2 - 6 — 8 ‘
08 |
NO. Pat ‘
1| GND j
2 | GND |
S 3 |IN or OUT .
H 4 | OPEN
= 5| GND
6 | GND 2.54
7 |INorout 35
8 | OPEN




B Glossary

(Lfffo)

The output frequency drift including frequency temperature characteristics and frequency
voltage characteristics.

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 (MH) = tum)
second overtone is about six times the fundamental. .
(t:Thickness)
Tuning fork crystal unit AT crystal unit
Fundamental mode
— N\
7 Fundamental mode 3rd overtone mode
D -
=
N
= = =
N L,
N 7
Baud rate The rate of data transmission, i.e. how many data can be transmitted in one second. 0oSsC
Divided frequency The output frequency that is divided by the internal IC. 0oSsc
Duty (tw/t) Ratio of full and half cycles. For C-MOS loading duty is rated at 1/2Voo, and for TTL loading at 1.4 V. oSsc
(symmetry) . .
® C-MOS loading @® TTL loading
i o trn L
Voo Voo
80 %Voo I__\\ , \
1/2Voo 24V
. \ 14V \\
20 %Voo / \__ 04V / AW
GND GND
— Von Vou - Vou Vou
N Duty=tw/t x 100 % 1 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 reswtazgclz)a 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) (measured) frequency from the nominal frequency.
Frequency stability Within standard temperature and operational voltage ranges, the drift in the output frequency. | OSC

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

2
Aflf =a(B871-6x), 0Ox: specified temperature
e AT crystal unit.
2 3
Aflf=a (6 -25) +B (0 -25) +y (6 -25)
Examples of frequency temperature characteristics
Tuning fork crystal units AT-cut crystal units
0
~ o / \\ = xn
S =)
< < 20 7
= 4 \ = _
N 40 \ < " //
3 50 Typical ) 4
S 40 / 01=+25 °C \ S -0
g / s
T .70 o 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 Cp/(Ce+Cp) + 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
(Voo-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. 0SsC

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




Item

Object

Oscillation circuit

Oscillation start up time
(tosc)

Output enable (OE)

Output fall time (trHL)

Output frequency (fo)

Output load
conditions (N or Cv)

Output rise time (trH)

Overtone

Shunt capacitance (Co)

Recommended

drive level (DL)

Soldering conditions
(Tsov)

Stand-by (ST)

Storage temperature
range (Tste)

Content

Circuit needed to oscillate crystal unit. Circuit | Basic oscillation circuit using C-MOS IC
constants will differ with type of crystal unit and fo»

frequency. I

e

The time from power on until the waveform ||:|| l
stabilizes. However, voltage rise times depend on 1 Xl

the power supply, therefore the time is measured ] ©l

from a specific set of initial conditions.

Output is switched to high impedance,
and wired OR connection can be used to
select multiple outputs (frequency).

OE pin: @ Timing
OF

High or open. Specified frequency
output = enabled.
OE pin: Low. Output is high impedance "
= disabled. fea
Oscillation is not stopped, so the clock after 4/—\\ F— a—
OUTPUT | —

disabled is cleared is not synchronized with
OE (clock is continuous). High impedance

Disabled

m tez

The time it takes for the output waveform to change from the high voltage (high level) to the
low voltage (low level). Also called waveform fall time. See waveform diagram under duty.

The frequency output from the oscillator circuit or the crystal oscillator system.

The types and quantities (power) of the loads that can be connected to the oscillator. Calculated
for 1 TTL as lon=-40 pA, lo.=1.6 mA and for LS-TTL as lon=-20 pA, lo,=0.4 mA, 1 C-MOS=5 pF.

The time it takes for the output waveform to change from the low voltage (low level) to the high
voltage (high level). Also called waveform rise time. See waveform diagram under duty.

Vibration state when crystal in vibrating as a high harmonic (see base wavelength). It is harder
to match the overtone oscillation circuit with the crystal unit than the fundamental oscillation
circuit.

Charge capacitance between the two electrodes in the crystal unit.

Excitation level for optimum oscillation characteristics.

Soldering conditions that can be assured at mounting. Temperatures or times over these limits
may result in characteristic degradation or destruction.

Function that halts crystal unit oscillation and
frequency division. Cuts the current consumed by the st
oscillators circuit and the frequency division stage.
ﬁpin - high or open: Specified frequency output.

ST Pin - low: Output is low level, oscillation stops.
SG-8002 series » MG-5100:

@ Timing

Vin
Vie Stand-by

OUTPUT-

ﬁ-Pin-Iow:Output is low level (weak pull-down) ,oscillation stops.

Maximum absolute rating for the discharged state (no input of voltage, current or power).
Exposure to temperatures over this level may result in characteristic degradation or
destruction. To assure precision, store at room temperature whenever possible.

X'tal

OSCRTC

oscC

OSsC

OSCRTC

oscC

osC

X'tal,0SC

X'tal

X'tal

ALL

osC

ALL

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

[ N e _i] _l
eson [EEEETTTIZONN -
. L SR S e S— [@

Entrance of Electronic Devices Information

W

Lineup Page for each device

[ _I -ﬂ I-- SERE -. : -.-! I-- = -ﬂ
I . | le=
Introduce the lineup of each device.
Catalog & Data Sheet Page
11 ! 1| A
e . o ::.T;fg il
- | ]
£ - = 'II : - l_ 3
& ' e

Catalogs and Data sheets for each devices are available.



m Product Inquiry by E- Mail

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

Mail address:
edevice@epson.co.jp

Manufacturing Plant

@® Ina Plant

® E.PM.: Epson Precision (Maaysia) SDN. BHD. Plant
® S.Z.E.: Suzhou Epson CO.,LTD.Plant

Plant Date Operations Commenced Products
Crystal unit
Ina Plant Jun. 1959 Crzstal gslci Ilator
Real time clock module
Crystal unit
E.PM. Plantl Dec. 1974 Crystal oscillator
Real time clock module
Crysta unit
E.PM. Plant2 Apr. 1995 Crystal oscillator
S.Z.E. Plant Mar. 1997 Crystal unit
Businessarea

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
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