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Quartz Devices

Handling Instructions

H Soldering
Our products are designed so they may withstand the same standard reflow solder- Reflow Temperature Profile
ing temperatures as most other electronics components. However, if the reflow tem- (Available for lead free soldering)
perature is higher than our specification allows, the performance may be affected. )
Avoid soldering the product at temperatures higher than specified. 260c
For the reflow temperature profile of SMD products, refer to the figure below.
@ |Preheat 160to 180C  120sec. 2 160 10 180G
® |Primary heat| 220°C 60sec g
® |Peak 260C 10sec. max. #
% The reflow temperature profile may vary depending on the
product model, specifications and frequency range.
Refer to the individual product specifications for details. Time

H Cleaning

OGeneral cleaning solutions or ultrasonic cleaning may be used to clean our crystal products, but verification tests are recommended prior to use.

OTuning fork crystals resonate at frequency bands that are close to the washing frequency of ultrasonic cleaning machines and this may
cause resonance deterioration in the crystal. Therefore the use of ultrasonic cleaning machines to clean tuning fork crystals should be avoi-
ded. After applying ultrasonic cleaning, the functionality of crystals should be verified by testing the performance of the end product.

Hl Shock

Crystal products are designed to resist shock, but if the products receive excessive shocks or are dropped on the ground, be sure to check for
any damages before using.

Hl Mounting

(SMD crystal products)
Surface mount crystals are designed to be compatible with most automatic mounting processes, but some processes may exert excessive
shock which may damage the crystal. Therefore test mounting of the crystal prior to mass production is necessary.
If there is a possibility that PCB may be warped, make sure the warping is not to such a degree that the crystal products’ operating charac-
teristics or soldering conditions will be negatively affected.
Avoid mounting and processing by Ultrasonic welding because this method has a possibility of an excessive vibration spreading inside the
crystal products and becoming the cause of characteristic deterioration and not oscillating.

(Lead type)
When bending, forming, or mounting leaded crystal products be careful not to put too much pressure on the glassed part of the base, as it
may crack and negatively affect the crystals’ performance.

Il Storage

Storing crystal products at high temperatures or high humidity may deteriorate the soldering condition of pins. Do not store in direct sunlight or
damp environments.

Il Others

(Crystal Resonators)

©OWhen excessive voltage is applied to crystal resonators, their performance may be affected or the crystal blank may be damaged. When han-
dling the product, use the product within the specifications provided.

ONegative resistance determines the tolerance margin of a circuit that oscillates the resonator. We recommend that the negative resistance be
at least five times the standard series resistance for standard applications, and at least ten times the standard series resistance for automo-
tive and safety applications.

{Crystal Oscillators)

©C-MOS is used for internal circuit of crystal oscillators. To prevent latch-up phenomena or static electricity, take careful note.

©Some crystal oscillators do not have internally connected bypass capacitors. When using the product, use a capacitor with a good high fre-
quency characteristic of 0.01y F between Vdd and GND (e.g. Ceramic chip capacitor) and connect it at the shortest possible distance. For
details, refer to the specifications of each individual product.

{Monolithic Crystal Filters)

OTake care so that the input pin and the output pin do not close on the PCB.

Olf the floating capacity of a PCB (on which a crystal filter is to be mounted) is too large, circuit tuning may be required to cancel out the ex-
cess floating capacity.

OWhen excessive voltage is applied to crystal filters, their performance may be affected or the crystal blank may be damaged. When handling
the product, use at its input level equal to or less than -10dBm.

(Optical Products)
©Our products are manufactured in a dust-free environment. To keep them clean and dust free, keep them in a clean environment after they
are unpacked.
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RoHS/ELV Compliant Lead-free and Halogen-free products from KDS.

KDS is fully committed to environmental protection and has been proactively working to comply with the major environmental
regulations such as RoHS Directive (Directive of the Restriction of the use of the Hazardous Substances) , ELV Directive (End
of Life Vehicles Directive) and Halogen-free activities etc. The below spreadsheet provide the current status of the product
compliance in each environmental regulations. Please visit our website for the latest information.(http://www.kds.info)

As of sept.30.2017

Type ggII:IE{IEaLIYt Halogen-free Pb-free M:'lel;lia:lls Note
Crystal DSX1210A O O O Ni/Au
Resonators DSX1612S, DSX1612SL O O D Ni/Au
/MHz Band DSX211SH o o o) Ni/Au
g;i?);a&:tors DSX221SH O O O Ni/Au
DSX321SH O O O Ni/Au
DSX210GE O O Pb in sealing-glass Ni/Au Pb in sealing-glass is exempted from RoHS/ELV Directive.
DSX320G, DSX320GE O O Pb in sealing-glass Ni/Au | Pbin sealing-glass is exempted from RoHS/ELV Directive.
DSX211G @] O Pb in sealing-glass Ni/Au | Pbin sealing-glass is exempted from RoHS/ELV Directive.
DSX221G @] @] Pb in sealing-glass Ni/Au | Pbin sealing-glass is exempted from RoHS/ELV Directive,
DSX321G, DSX321GK O O Pb in sealing-glass Ni/Au Pb in sealing-glass is exempted from RoHS/ELV Directive. *
DSX530GA, DSX530GK O O Pb in sealing-glass Ni/Au Pb in sealing-glass is exempted from RoHS/ELV Directive.
SMD-49 O O O Sn-Cu
Tuning Fork DT-26, DT-261 O O O Sn
Crystal DT-38, DT-381 ) ) O sn
T B o ovtromotuesics | sn | Eh omperatur soldr uoed e th proc
Crystal DST1210A 0 0 O Ni/Au
Resonatons DST1610A, DST1610AL O O O Ni/Au
DST210AC O O O Ni/Au
DST311S, DST310S O O O Ni/Au
Crystal Resonators with | DSR1612ATH O O O Ni/Au
ggﬁg:;aﬁiﬁzeggﬁzature DSR211ATH,DSR211STH| O o o Ni/Au
Crystal Resonators DSR221STH O O O Ni/Au
Temperature DSA/DSB1612 SERIES O O @] Ni/Au
Compensated DSA/DSB211 SERIES O @] O Ni/Au
Crystal DSA/DSB221 SERIES ¢ [¢) O Ni/Au
(O.I.SCC)II(IS;:OFS DSA/DSB222 SERIES O O O Ni/Au
DSA/DSB321 SERIES O @] O Ni/Au
DSA/DSB535 SERIES O O O Ni/Au
DSK321STD O O O Ni/Au
Real Time Clock Module (RTC) | DSK324SR O O ©) Ni/Au
Simple DSO1612AR O O O Ni/Au
Packaged DS0211A SERIES &) &) 0 Ni/Au
Crystal DS0221S SERIES IS O o Ni/Au
((JSSFC,;I(IS‘;OI-S DS0223S SERIES O O O Ni/Au
DS0321S SERIES O @] O Ni/Au
DS0323S SERIES O O O Ni/Au
DS05318S SERIES O @] O Ni/Au
DS0533 SERIES @] @] O Ni/Au
DLO555MB O O O Sn
DS0751S SERIES O @) O Ni/Au
DS0O753H SERIES O Halogenated compounds in solder | Pb in chip resistor Ni/Au Pb in chip resistor is exempted from RoHS/ELV Directive.
DS0753S SERIES O O @) Ni/Au
Voltage DSV211A SERIES O O O Ni/Au
Controlled DSV221S SERIES &) &) 0 Ni/Au
Crystal DSV321S SERIES [9) [9) &) Ni/Au
((JVSCC:;|(|81)ZOI'S DSV323S SERIES O O O Ni/Au
DSV5315/DSV532S SERIES O O @] Ni/Au
DSV753C SERIES O Halogenated compounds in solder | Pb in chip resistor Ni/Au | Pbin chip resistor is exempted from RoHS/ELV Directive.”
DSV753S SERIES @] O O Ni/Au
DSV753H SERIES @] Halogenated compounds in solder | Pb in chip resistor Ni/Au | Pbin chip resistor is exempted from RoHS/ELV Directive.”’
Oven Controlled )
?6%?&':8') Oscillator DLC117 O Halosr?:ta ﬁ?i:goggaorudnsds in Pb in chip resistor Ni Pb in chip resistor is exempted from RoHS/ELV Directive.*’
Monolithic DSF334 SERIES O O O Ni/Au
gi'l'%/;_tsal DSF444 SERIES @) O & Ni/Au
DSF633 SERIES O O O Ni/Au
DSF753 SERIES O @] O Ni/Au

*RoHS Directive (Directive of the Restriction of the use of the Hazardous Substances) and ELV Directive (End of Life Vehicles Directive) exemptions are granted for high temperature solder, Lead
content in low-melting glass of DSX-G Series, Lead in chip resistor of DSO / DSV 753H series, DSV753C series and DLC117.
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How a quartz crystal device is made

In 1880, the Curie brothers, both physicists of France
(the wife of Pierre, the younger Curie, was Madame
Curie (Marie), famed for her discovery of radium),
discovered the phenomenon of electric polarization ®
as a result of applying mechanical strain to a plate
of quartz crystal. This effect, referred to as the
“piezoelectric effect,” is an important phenomenon .
used in quartz crystal devices.

Fig. 1. Typical appearance Fig. 2. (A) Typical crystallogram as obtained

of a quartz crystal by viewing Fig. 1 from above
(B) lllustration of piezoelectricity

A quartz crystal device is produced from artificial quartz crystal; the reason for
this is that artificial quartz crystal of high purity can be obtained on an industrial
and stable basis, and that artificial quartz crystal can be processed into shapes

suitable for further processing. Quartz crystal is grown in a special-steel oven, W e

called an autoclave (shown in Fig. 3), under high-temperature and high-pressure 10001509 émemberis mevaeurs
conditions; this process takes several months. The natural quartz crystal that is =~ smeese S m-,:::m hester
recrystallized by means of hydrothermal synthesis is artificial quartz crystal. el

Dissclution Zone 340~ 400°C

Fig.3. Autoclave

Artificial quartz crystal Various artificial ~
drawn from an autoclave quartz crystals Fig.4. Designations of cuts from a piece of artificial quartz crystal

A finished artificial quartz crystal is cut at an angle suited to its
application; repeated grinding and cutting then turn it into a quartz
crystal piece (a small plate-like chip of quartz crystal, it is usually
called “Crystal blank” ). The manufacture of a crystal blank is so
important a process as to allow this crystal blank to practically
determine the characteristic of a quartz crystal.

Several months after artificial crystal growth begins, the assembly
process finally occurs. After the crystal surface has been cleaned,
metal thin film is created on it to obtain a conductive surface, and
the package is connected to the crystal blank. The crystal blank then
undergoes final frequency adjustment and is packaged in a vacuum
or in a nitrogen atmosphere to protect it from oxygen, moisture, and
similar substances, which can affect it adversely. When all these
steps have been completed, the crystal blank undergoes shipping
inspection, is marked and then shipped.

Product Delivery
Refer to "Handbook of Quartz Crystal Device, 5th ed. (QIAJ)" for each figure.
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“Slim X Small X Smart” Crystal (Triple-S Crystal)

Iim Mobile devices such as smartphones are demanded to be more powerful and
multifunctional to enhance user convenience, requiring their component to be
ma" downsized and low-profiled. Inevitably, the sizes, shapes, and specifications

of wearable devices and smart cards under development also require parts
mounted on them to be downsized and low-profiled.

mart

“SlimXSmallXSmart” Crystal (Triple-S Crystal) forms a below-2016-size crystal
device group expanding design possibilities under these circumstances.

New aspects such as newly-designed crystal chips, the mounting of crystal chips by a new process, and an
optimized package design have enabled realization of a product of the world’ s smallest and thinnest class,
that comes with similar or better performance than currently running products. In addition to downsized and
low-profile products, we will continue to realize products that respond to various specifications including
high functionality, high-frequency performance, high reliability and low power consumption, thereby
contributing to the downsizing and the enhancement of functionality in various devices.

Symbols

As of sept.30.2017

- | A logo representing
s SlimXSmalXSmart” Crystal RoHS “2011/65/EU” Compliant
mart (Triple-S Crystal) used for
below-2016-size crystal devices RoHS Compliant

RoHS “2011/65/EU”
ELV “2000/53/EC”
Compliant

No lead content.
Lead-free mounting is possible.

Ph-Free RoHS/ELV Compliant

Environment

1ISO14001

Daishinku’s domestic and international production sites* have acquired 1ISO14001, an environmental management
system, as one of the approaches to protect the environment.

1ISO9001, ISO/TS16949

In order to meet customer’s needs with “reliance” and “reassurance” , Daishinku has achieved 1S09001,ISO/
TS16949 certification in domestic and international production sites *.

*except for Kanzaki plant

@Use this Catalog with the following points in mind.

+ The contents of this Catalog are subject to change without notice.

- It is strictly forbidden to reprint or reproduce this Catalog, either wholly or in part, without the permission of
the manufacturer.

+ The application circuits, methods and drawings included in this Catalog are provided strictly for the purposes
of reference. Verify before using. The manufacturer is not liable if any third party has its rights infringed or
incurs losses in connection with the information presented in this Catalog. Permission is neither given nor
implied to exercise the industrial property rights of the manufacturer or any third party.

@Handle products carefully.
The products listed in this Catalog are intended for use with ordinary electronic devices. When a product is
required to have especially high reliability in a given application, consult our sales representative.
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Crystal Resonators

@MHz Band Crystal Resonators
A resonator using thickness-sheer mode and has high stability during temperature variations. There are many
packages and sizes available for various applications.

@kHz Band Crystal Resonators(Tuning Fork Crystal Resonators)
A resonator with low power consumption and a tuning fork shaped crystal blank. Common application includes
watches and mobile phones.

Fundamental Crystal Resonators

Crystal resonator designed to oscillate in the lowest-order (fundamental) oscillation mode.

Overtone Crystal Resonators

Crystal resonator designed to oscillate in the overtone oscillation mode (third, fifth, and seventh).

Overtone Order

Desired order of vibration mode, (odd) integer multiples of the fundamental mode.

Vibration Mode

One factor which determines the mechanical vibration behavior of a crystal blank is cutting angle. Examples of such
vibration behaviors are thickness-sheer mode and flexure mode.

Nominal Frequency

The specified center frequency of the crystal.

Load Capacitance

The effective external capacitance that determines the resonance frequency of a crystal resonator. When this capacitance is
small, the crystal resonator is vulnerable to changes in the circuit characteristics, thus deteriorating the frequency stability.

Drive Level

Loading condition of crystal resonator, which is determined by electric current or power applied to the crystal blank. Electric power
P is determined by the following equation: P= I°+ Ri, where I represents electric current and R1 represents series resistance.

Series Resistance

The resistance of the crystal at the series resonance frequency, also called the equivalent series resistance (ESR).

Frequency Tolerance
(Crystal Resonators)

Allowable deviation from nominal at room temperature (25 deg.C), indicated in parts per million (X 10°).

Frequency Characteristics over
Temperature (Crystal Resonators)

Allowable deviation of frequency at room temperature, in parts per million (X 10%). This is the maximum value within the
operating temperature range.

Aging

The frequency change of the crystal operated at specific conditions for a certain period of time.

Operating Temperature Range

Temperature range over which the crystal resonator can be operated within allowable deviation range.

Storage Temperature Range

Temperature range, which crystal resonator can be stored at without any deterioration or damage independently.

Turnover Temperature

The temperature at the peak of the parabolic curve that a crystal in kHz shows with temperature. It is expected that the
crystal will have a steady oscillation if the peak temperature is within the working temperature range.

Parabolic Coefficient

The temperature co-efficient of a parabolic curve shown in frequency vs. temperature.

Plastic-encapsulated (SMD) type

Crystal resonators encapsulated with resin.

Cylindrical type

Crystal resonators in cylindrical constructions, which are generally in kHz frequency range.

Equivalent Circuit to
Crystal Resonator

An equivalent circuit near the resonance point of the crystal resonator is shown below. It consists of a series circuit
including series motional inductance (L1), series capacitance (C1) and series resistance (R1), with the resonator's
terminal-to-terminal capacitance (shunt capacitance: Co) connected in parallel with the series circuit. The smaller the
size of the resonator, the greater the average values of R1 and L1.

R Cs Ly
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Oscillation Circuit

Oscillation Circuit of Fundamental Mode Oscillation Circuit of Overtone Mode VCXO Circuit
Rf Rf Rf
1 1 {1
Rd Rd Rd
L g (T, 0
j;m lce —= 1000pF ;I; C1 R -I- C1 ICe R
ce % L iD iD

Oscillation Circuit of Fundamental Mode :
A circuit that allows the crystal resonator to oscillate in the fundamental mode.

Oscillation Circuit of Overtone Mode :
A circuit that allows the crystal resonator to oscillate in a high-order oscillation mode (overtone mode).
(However, the circuit can be used at the composition of oscillation circuit of fundamental mode.)

VCXO Circuit :
An oscillation circuit with a frequency control function that utilizes the load capacitance characteristic of
the crystal resonator.

[IC Selection]
Selecting an IC according to the oscillation frequency.
(Example) 4069UB  : From the kHz range to around 8 MHz
74HCU04 :4 to 30MHz
74VHCUO04 : 20 to 60MHz
[Feedback Resistance]

The feedback resistance for DC bias is necessary to continue the oscillation of a resonator. Generally,

a resistance of 10 MQ and above is used for oscillation in the kHz range, and a resistance of 1 MQ and
above is used for oscillation in the MHz range.

For overtone oscillation, a resistance of 1 kQ may be used.

[Control Resistance]

Limits the current that flows into resonator, adjusts the negative resistance and drive level, prevents abnormal
oscillation of resonator and suppresses frequency fluctuations.

[Capacitor C1, C2]
Adjusts the negative resistance and drive level, prevents abnormal oscillation of resonator.

[Bypass Capacitor]

This component is required to lower the impedance of the power-supply system inserted between the power-
supply pin and ground pin of the IC. Mount as closely as possible to the IC, using a bypass capacitor with a
capacitance suitable for the oscillation frequency.

(Example) kHzrange :10to 100 uF
MHz range : 0.01 to 0.1 uF

[Line Pattern]

Mount parts of a oscillation circuit as closely as possible to the IC and don't put signal line of the oscillator
circuit closely or cross another signal line.
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Oscillation Circuit

[Negative Resistance]
As the figure shows, raise one end of the crystal resonator from the oscillation circuit and insert a resistor(Rs).
Change the value of the inserted resistor(Rs). The value at which oscillation stops represents negative resistance.
KDS measures the value not only at room temperature but also at low temperature, at high temperature and
regards the lowest value as the negative resistance.
The negative resistance value of the circuit should generally be at least five times the standard series resistance.
It is recommended to provide a negative resistance that is at least ten times the standard series resistance for
automotive applications and safety equipment.

IC
Buffered output

L]
[ :
—Hﬂw'

Xtal Rs
——c2

7 il

Measurement Circuit for Negative Resistance

[Load Capacitance]
Minimize the difference of the oscillation frequency by making the load capacitance of a oscillation circuit and
that of a resonator equal.

[Drive Level]

Absolute Maximum Value ; See “Drive Level” in the table of each page.
The adequate drive level differs according to the crystal resonator type and overtone order.

MHz Band Crystal Resonators
Fundamental Mode: 300 y W max., 200 y W max., 100 4 W max. Overtone Mode: 1mW max., 500 y W max.

Tuning Fork Crystal Resonators
2 uW max., 1 uW max.

The smaller a resonator becomes, the tighter its specification becomes.

(Measurement Method )
Calculation based on the measured amperage flowing through a resonator and the resistance of that with a high-
frequency current probe.
Drive Level P= (I/24/2)2-R

[Inquiry About The Oscillation Circuit]
Regarding inquiries concerning oscillation circuit and its matching with the ICs you are using, please directly con-
tact our sales department or leave us an e-mail from our website(click “CONTACT US” from the top page — select
“TECHNICAL SUPPORT”).
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Cut Angle and Frequency Characteristics over Temperature
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DAISHINKU CORP.

Selection Guide

JIGEl Consumer Equipment [[iE]| Industrial Equipment | T¢ | Mobile Phone, Wireless Communication [JAE] Automotive Electronics

SMD Crystal Resonators / MHz Band Crystal Resonators

Size (mm) Frequency | Frequency Tolerance | Frequency Characteristics Operating Load o
Type Actual Size H Range 6 over Temperature Temperature Range Capacitance Drn(/evl\.’()avel Lid He/::onﬁ?aeﬁr:%ed C;;algg
L Wl (max) | (MH2) @+25C (x10°) (C) (pF) H PP 9
DSX1210A a 1.2 10 | 03 32t0 52 +20 +30 -30 to +85C 8,10,12 10 Metal [cE| Tc 11
DSX1612S 1.6 12 | 04 | 241054 .
+ + -
DSX16125L a 16 12 o33 | 32052 +20 +30 30to +85C 8,10,12 10 Metal | [GE TC 12
DSX211SH o 2.05 | 165 | 05 | 241050 420 30 T 68 e Tc
x x -30 to +85 .
DSX221SH o 25 | 20 | 05 12 to 54 T50 100 201041250 8,10,12 10 Metal A 1372
DSX321SH (] 32 | 25 | 0.75 | 121050
DSX210GE (] 22 | 16 1.0 16 to 64 +30 +100 -40 to +125C 8,10,12 10 Ceramic AE 68
+20 +30 3010 +85C |BENE e | |
DSX211G (] 20 | 16 | 08 | 20to64 5% 100 A0t0 +125C 8,10,12 10 Ceramic A 14 - 68
+20 +30 3010 +85C |BENE TC|
DSX221G (] 25 | 20 | 09 12 to 64 15 100 4010 +125C 8,10,12 10 Ceramic A 15+ 69
32 | 25 | 10 12 to 64 .
+ + - i
DSX320G 32 25 [ 11 7910 12 +30 +100 4010 +125C | 8,10,12 10 | Ceramic AE 70
DSX320GE o 32 | 25 | 11 79 to 64 +30 +100 -40to +125C 8,10,12 10 Ceramic AE 70
32 | 25 | 09 | 12to64 +20 +30 3010 485C _|[cEl[ie TC
DSX321G a2 o 0 7910 12 30 +100 40 1o +125C 8,10,12 10 Ceramic AE 16 - 70
DSX321GK 32 | 25 | 10 | 981040 +30 +100 -40 to +125C 8,10,12 10 Ceramic AE 70
71070 N +50 -30 10 485C | EEE _
DSX530GA o 50 | 32 | 12 71054 +30 100 2010 +125C 8,10,12 10 Ceramic A 1771
DSX530GK 50 | 32 | 12 8 to 54 +30 +100 -40to +125C 8,10,12 10 Ceramic AE 71
SMD-49 E 1.0 | 46 | 45 4,8 +30 +100 4010 +125C | 8,10,12 10 Metal AE 74
SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators
Size (mm) Frequency | Frequency Tolerance | Frequency Characteristics Operating Load o
Type Actual Size H Range (x 10’f) over Temperature Temperature Range Capacitance Dm(/evl\_svel Lid He/::onﬁ?ast;ir:%ed C;;algg
L Wl (max) | (MH2) @+25C (x10°) (c) (pF) H PP 9
DSR1612ATH a 164 | 124 | 0.65 38.4 +10 +12 -30to +85C 78 10 Metal TC 18
19.2, 26, 38.4 4 +12 -30 o +85C Tc
DSR211ATH (=] 20 | 16 | 0.65 195 +10 ¥30 4010 +105C 78 10 Metal A
19.2, 26, (38.4) 4 +12 -30t0 +85C TC X
DSR211STH (] 20 | 16 |08(089) g5 e +10 ¥30 4010 +105C 78 10 Metal A 18 -73
19.2, 26 1 +12 -30t0 +85C TC
DSR221STH o 25 | 20 | 10 e +10 ¥o0 4010 +105C 78 10 Metal A
SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
Size (mm) Frequency | Frequency Tolerance Series Operating Load .
Type Actual Size H Range (X10°) resistance Temperature Range | Capacitance Drn(/evl;c)avel Package Re}forrlz::naeﬁrg:‘ed CS;aI(e)g
L W | (max) | (kH2) @+25C (kQ max.) (C) (pF) H PP 9
DST1210A a 12 | 10 | 0.35 | 32768 +20 80 -40to +85C 79,125 0.1 |Ceramic| [GEl/TC 19
DST1610A o 1.6 1.0 | 05
DST1610AL 1.6 1.0 | 0.35 32.768 +20 80 -40t0 +85C 79,125 0.1 Ceramic| [GElTC 20
DST210AC = 20 | 12 | 055
50, 80 4010 +85T [6E & ¢ |
DST310S 80,120 1010 +125C 2175
=) 32 | 15 | 085 | 32768 +20 : -4010 +125 79,125 02 |Ceramic| [AE
DST311S 50, 80 -40 10 +85C GE[iE [Tc | 21
50 4010 +85C 4 [SEl
& + by .
pux-26s | [ ] | 80 | 38 | 25 | 301090 +20 5080 WoatsC | 9128 | 10| Pastic | g | 22:75
Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
Size (mm) Frequency | Frequency Tolerance Series Operating Load .
Type Actual Size H Range (x10°) resistance Temperature Range | Capacitance Dnvevl\_’evel Package He:onl}(r;eﬁr:)c:]ed C;;algg
LW | (max) | (kH2) @+25C (kQ max.) () (pF) H P 9
DT-26 32.768
preer | T | #20] 920 80 o500 | (arape o
e ! 5368 (GRfSD(')E A 1010 +60C 125 10 |cylinder| [GEI[iE 23
DT-381 |:| ®3.0 | 30| 80 201090 | (GRADE B) 30

10
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DSX1210A

Actual size ®

Hl Standard Specification

DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators

B Features

® 1210 size ultra miniature and lightweight SMD crystal resonator
with a low profile of 0.3mm max.

@ High precision and high reliability
(Frequency aging specification of £1x107%/1 year or
+3%107%/5 years is available for cell phone or wireless
communication systems etc.)

@ Allowing for high density surface mounting.

® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)

RoHS Compliant

B Applications

® Small mobile devices for next generation such as mobile communications,
short-range wireless modules, digital AV equipment and PC.

® Wearable devices

[tem Type DSX1210A
Frequency Range 32MHz 37.4MHz / 38.4MHz / 40MHz 48MHz 52MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (100uW max.)
Freguency Tolerance +20x10° (at 25TC)
Series Resistance 150Q max. 60Q max. 400 max.
Frequency Characteristics over Temperature +30%10°®/ —30 to +85C (Ref. To 25TC)
Storage Temperature Range —40 to +85T
Packing Unit 3000pcs./reel (¢180)
[mm]

1

H Dimensions

2+0.1

1

M Internal Connections

(Top View)

#3

iid

101

i

Logo / Freguency \Lhk).

#2

3 connected to quartz element

#1&#
#2 & #4 connected to the cover

0.3 max.

|

Il Recommended Land Pattern

7

#4

(Top View)

A\

4

0.7

A\

é

0.45

11
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SMD Crystal Resonators / MHz Band Crystal Resonators

DSX1612S/DSX1612SL

B Features
® 1612 size ultra miniature and lightweight SMD crystal resonator.
Height DSX1612S : 0.35mm
DSX1612SL : 0.33mm max.
@ High precision and high reliability
(Frequency aging specification of £1x107°/1 year or
+3%107°/5 years is available for cell phone or wireless
: communication systems etc.) RoHS Compliant
psxieias Actualsize © g Allowing for high density surface mounting.
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)

B Applications

® Small mobile devices for next generation such as mobile communications,
short-range wireless modules, digital AV equipment and PC.

® \Wearable devices

DSX1612SL Actual size ©
l Standard Specification
Item Type DSX1612S DSX1612SL
Freguency Range 24 to 32MHz| 32 to 40MHz|40 to 54MHz| 32MHz 37.4MHz/38.4MHz/4OMHz| 48MHz | 52MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (100uW max.)
Frequency Tolerance +20%x10° (at 25T)
Series Resistance 2000 max. | 1500 max. | 1000 max. [1200mex| 600 max.  [300 max|500 mex
Frequency Characteristics over Temperature +30x10° / —30 to +85T (Ref. To 25T)
Storage Temperature Range —40 to +85T
Packing Unit 3000pcs./reel (¢180)
Consult our sales representative for other specifications.
BDSX1612S [mm] l DSX1612SL [mm]
Hl Dimensions M Internal Connections H Dimensions M Internal Connections

(Top View)

1.6+0.1

(Top View)

g

1= I |
‘D3T:701
| Wi
AN
#1 & #3 connected to quartz element ‘ #1 & #3 connected to quartz element
Lot No. #28&
#28&

# 2 connected to the cover Logo / Frequency # 4connected to the cover
# 4 open (unconnected) # 4 recommended GND connection

#2 & #4 recommended GND connection

9

Il Recommended Land Pattern
(Top View)
1.1 ‘

Il Recommended Land Pattern

(Top View)

0.33 max.

0.35+0.05 |

0.8
27
4 |
—-—
]
N

AN
D
‘
0.6
L os |
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SMD Crystal Resonators / MHz Band Crystal Resonators

DSX211SH/DSX221SH/DSX321SH

M Features
@ Miniature and lightweight SMD crystal resonator

DSX211SH: 2016 size 0.45mm height

DSX221SH : 2520 size 0.45mm height

DSX321SH : 3225 size 0.65mm height
@ Excellent heat resistance, High precision and high reliability
@ Offers a wide range of frequencies

DSX211SH : 24MHz to 50MHz

DSX221SH : 16MHz to 54MHz

DSX321SH : 12MHz to 50MHz RoHS Compliant
@ Moisture prevention packing is unnecessary.

Moisture Sensitivity Level.LEVEL1 (IPC/JEDEC J-STD-033)
i @ AEC-Q200 Compliant
Actual size DSX211SH @ DSX221SH @ @ Frequency Characteristics over Temperature
DSX321SH O +50%10°/ —40 to +105C is available for Industrial Equipment.

B Applications
@ Telecommunication products, short-range wireless modules and other small

devices such as DVC, DSC, PC.
@ Automotive applications such as multimedia devices (AEC-Q200 Compliant).

@ Industrial equipment

Bl Standard Specification

Item Type DSX211SH DSX221SH DSX321SH
Frequency Range 24 to 30MHz|30 to 50MHz| 12 to 16MHz| 16 to 24MHz|24 to 30MHz|30 to 54MHz| 12 to 20MHz |20 to 28MHz|28 to 50MHz
Overtone Order Fundamental

Load Capacitance 8pF, 10pF, 12pF

Drive Level 10uW (100uW max.)| 10uW (200uW max.)

+20x107%(at 25C)

Frequency Tolerance
1000 max.| 800 max. | 2000 max.| 1500 max.| 1000 max. | 600 max. | 800 max. | 600 max. | 50Q max.

Series Resistance

Frequency Characteristics + 6, _ . 5
over Temperature +30X10™° / —30 to +85T (Ref. to 25T)
Storage Temperature Range —40 to +85T
Packing Unit 3000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
H DSX211SH [mm] W DSX221SH [mm] W DSX321SH [mm]
Ml Dimensions H Dimensions H Dimensions
2.05+0.1 2.5+0.15 3.2+0.1

5 © ~ ‘

9 g IN4R7n4 g 19704

0 g [UTarul B 4101

- o l/ o e

Logo /Frequency \ Lot No. ogo/Frequency\Lot No. Logo /Frequency\ Lot No.

0.45+0.05

0.45+0.05
\ m
0.65+0.1

N 10
o) o a o
77 —_
° 7 § ©
] o °
0575
H Internal Connections H Internal Connections H Internal Connections
(Top View) (Top View) (Top View)
#4|
#1
#1 & #3 connected to quartz element #1 & #3 connected to quartz element #1 & #3 connected to quartz element
#2 & #4 connected to the cover #2 & #4 connected to the cover #2 & #4 connected to the cover
#2 & #4 recommended GND connection #2 & #4 recommended GND connection #2 & #4 recommended GND connection
Hl Recommended Land Pattern l Recommended Land Pattern Hl Recommended Land Pattern
(Top View) (Top View) (Top View)
1.4 1.75 2.2

=

7

2

[ 09 |
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SMD Crystal Resonators / MHz Band Crystal Resonators

DSX2116

B Features

® 2016 size miniature and lightweight

SMD crystal resonator with a low profile of 0.65mm.
High precision and high reliability

Offers a wide range of frequencies from 20MHz up to 64MHz.
Utilizing vacuum glass sealing, lower ESR equivalent to that in
alloy/seam weld sealing is optionally available.

Moisture prevention packing is unnecessary

Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)
AEC-Q200 Compliant

Frequencg Characteristics over Temperature

+50%10°/ =40 to +1057 is available for Industrial Equipment.

Bl Applications

® Telecommunication products and other small devices such as DVC,
DSC, PC, USB.

® Automotive applications such as multimedia devices (AEC-Q200 Compliant)

® Industrial equipment

RoHS Compliant

Actual size @

Bl Standard Specification

Item Type DSX211G
Frequency Range 20 to 24MHz 24 to 30MHz | 30 to 36MHz | 36 to 64MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (100uW max.)
Frequency Tolerance +20%x10°° (at 25TC)
Series Resistance(Inside Atmosphere:nitrogen) 2000 max. 150Q max. | 120Q max. 800 max.
Series Resistance(Inside Atmosphere:vacuum) 150Q max. 100Q max. 600 max.
Frequency Characteristics over 6 ,_ 4 5
e +30%x107° / —30 to +85T (Ref. to 25T)
Storage Temperature Range —40 to +85T
Packing Unit 3000pcs./reel (¢p180)
Consult our sales representative for other specifications.
[mm]
Bl Dimensions H Internal Connections
2.0+0.1
— | \ (Top View) .
N N 3
! #a \ \&\ #3
| P — AN
@ i i
- | | N
AN I A\
I / \\ >
Coso /ey | Lot 44 43 copoctdtc e e
ST |
G
H Q Q B Recommended Land Pattern
©
O‘ Y

% {(Top View)

|
|
-
|
A N\
|
|
L

‘ 0.45

o
0.8
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SMD Crystal Resonators / MHz Band Crystal Resonators

DSX2216

Actual size O

B Standard Specification

B Features

@® 2520 size miniature and lightweight SMD
crystal resonator with a low profile of 0.75mm.

@ Excellent heat resistance, High precision and high reliability
(Frequency aging specification of £1X1076/1 year or +3X107/5 years is
available for cell phone or wireless communication systems etc.)

@ Offers a wide range of frequencies from 12MHz up to 64MHz.

Moisture prevention packing is unnecessary.

@ Moisture Sensitivity Level.LEVEL1 (IPC/JEDEC J-STD-033)

@ AEC-Q200 Compliant

@ Frequency Characteristics over Temperature
+50%x10°/ —40 to +1057C is available for Industrial Equipment.

Bl Applications

@® Telecommunication products and other small devices
such as DVC, DSC, PC, USB.

@® Automotive applications such as RKE(Remote Keyless Entry), safety controls
and multimedia devices(AEC-Q200 Compliant)

@ Industrial equipment

RoHS Compliant

ltem Type DSX2216
Frequency Range 1210 13MHz | 13 to 16MHz | 16 to 20MHz | 20 to 27MHz | 27 to 64MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (200uW max.)
Frequency Tolerance +20%x107°® (at 25TC)
Series Resistance 2500 max. | 150Qmax. | 1000max. | 80Qmax. | 60Q max.
Freguency Characteristics over + & ,_ o o
Temperature +30%X107° /—30 to +85C (Ref. to 257C)
Storage Temperature Range —40 to +85T
Packing Unit 3000pcs./reel (¢p180)
Consult our sales representative for other specifications.
[mm]
Bl Dimensions o510 M Internal Connections
(Top View)
v N #4 2 #3
‘ .
_ ‘f*j‘**fwffffﬁ % %
9 Y ! | |:|
a _
Y] I | . ;
el Bl 7 7 /
vina , / _
#1 #o
Logo /Frequency /Lot No. #1 & #3 connected to quartz element
#2 & #4 open (unconnected)
o] |
El B B Recommended Land Pattern
o2 (Top View)
[Te}
al
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SMD Crystal Resonators / MHz Band Crystal Resonators
DSX32106

Bl Standard Specification

Actual size ]

B Features

@ 3225 size miniature and lightweight SMD crystal
resonator.
Height DSX321G (over 12MHz): 0.75mm

DSX321G (under 12MHz): 0.85mm

@ Excellent heat resistance, High precision and high reliability (Frequency aging
specification of £1X1078/1 year or £3x107%/5 years is available for cell phone
or wireless communication systems etc.)

@ Offers a wide range of frequencies from 7.9MHz up to 64MHz.

@ Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)

@® AEC-Q200 Compliant

@ Fully lead free option available.

@® Frequency Characteristics over Temperature
+50%x10°/ —40 to +105T is available for Industrial Equipment.

B Applications

@® Telecommunication products, short-range wireless modules and other small
devices such as DVC, DSC, PC.

@ Automotive applications such as Bluetooth, wireless LAN, GPS/GNSS,RKE (Remote
Keyless Entry), safety controls and multimedia devices (AEC-Q200 Compliant)

@ Industrial equipment

RoHS Compliant

ltem Type DSX321G
Frequency Range 7.9 to SMHz | 9 to 9.8MHz [ 9.8 to 1TMHz |1 1to 12MH2| 12 to 20MHz|20 to 27MHz|27 to 64MHz
Overtone Order Fundamental

Load Capacitance

8pF, 10pF, 12pF

Drive Level

10uW (200uW max.)

Freguency Tolerance

+20x10°° (at 25TC)

Series Resistance

400Q max.|300Q max.| 150Q max.| 100Q max.| 800 max. | 60Q max. | 500 max.

Frequency Characteristics over
Temperature

+30x107°/ —30 to +85C (Ref. to 25T)

Storage Temperature Range

—40 to +85C

Packing Unit

3000pcs./reel (¢180)

Consult our sales representative for other specifications.

B DSX321G (under 12MHz) [mm] l DSX321G (over 12MHz) [mm]
M Dimensions H Internal Connections H Dimensions H Internal Connections
3.240.1 (Top View) 22401 (Top View)
L ' #4 :
,,,,, o) ]
s N s MY
a T i H o)
NNl o | =
Logo /Freauency /Lot No. #1 Logo /Frequency /Lot No.
#1 & #3 connected to quartz element
#1 & #3 connected to quartz element
o #2 8 #4 open (unconnected) 0 #2 & #4 open (unconnected)
o] | o]
+ +
5‘.3_ ‘ ‘ ‘ ‘ u REZ;EmEC/(:Z(:[\I[-; nd Pattern Q Hl Recommended Land Pattern
° P S (Top View)
21 a2 22

7]
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SMD Crystal Resonators / MHz Band Crystal Resonators
DSX530GA

B Features

® 5032 size miniature SMD crystal resonator with
a low profile of 1.0mm. RoHS Gompliant

® Excellent heat resistance, high precision, and high reliability.

® Offers a wide range of frequencies from 7MHz up to 70MHz.
Moisture prevention packing is unnecessary.

@ Moisture Sensitivity Level.LEVEL1 (IPC/JEDEC J-STD-033)
AEC-Q200 Compliant

® Suitable for car navigation systems, digital AV equipment as well
as many other applications.

Actual size [}
B Standard Specification
Item Type DSX530GA
Frequency Range 7 to O9MHz 9 to 12MHz | 12 to 40MHz | 40 to 54MHz | 45 to 70MHz
Overtone Order Fundamental 3rd overtone
Load Capacitance 8pF, 10pF, 12pF Series
Drive Level 10uW (300uW max.) 10uW (500uW max.)
Frequency Tolerance +30%x107° (at 25C)
Series Resistance 150Q max. 100Q max. | 50Q max. | 100Q max.
Freguency Characteristics over + 6, _ o .
Temperature +50%X107°/ —30 to +85TC (Ref. to 257C)
Storage Temperature Range —40 to +85T
Packing Unit 1000pcs./reel (¢180)
Consult our sales representative for other specifications.
[mm]
h Dimensions B Internal Connections
5.0+0.2
‘ Frequency (Top V|9W>
% 1 N ] J .
4
7
: 1127.000 ) |, - _
a R /
o iy
o i
KDS 1701 _
N - ﬁ\ ! 7 L] N\ 7
Logo C‘ountry Lot No.
« B Recommended Land Pattern
o
&l | | _
0y | (Top View) | a8 ]

J—w—\
NI
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SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators

DSR1612ATH/DSR211ATH/DSR211STH/DSR221STH

B Features
@ @ ®DSR1612ATH: 1612size, height 0.65mm max.
A ! - DSR211ATH: 2016size, height 0.65mm max. Ph-Free

DSR211STH: 2016size,

height 0.8mm max. (19.2MHz / 26MHz)

0.65mm max. (38.4MHz)
DSR221STH: 2520size height 1.0mm max.
@®Built-in NTC thermistor RoHS Compliant
® Moisture prevention packing is unnecessary.
Actualsze DSR1612ATH® DSR211ATH @ Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)
DSR211STH@ DSR221STH @

Bl Applications
®Mobile phones

@ GPS/GNSS
®\\Vearable devices

B Standard Specification

Item Type| DSR1612ATH DSR211ATH DSR211STH DSR221STH
Frequency Range 38.4MHz 19.2MHz/26MHz/38.4MHz 19.2MHz/26MHz
Overtone Order Fundamental
Load Capacitance 7pF, 8pF
Drive Level 10uW (100 W max.)

Frequency Tolerance +10X107° (at 25TC)
Series Resistance 800 max.
Frequency Characteristics over Temperature +12x10°/-30to+85C
Storage Temperature Range —-40to+125T
Thermistor Resistance 100kQ (at +25T)
Thermistor B-constant 4250K (+25C to +50TC)
Packing Unit 3000pcs./reel (¢ 180)

Consult our sales representative for other specifications.

BDSR1612ATH [mm] EDSR211ATH [mm] EDSR211STH [mm] HEDSR221STH [mm]

H Dimensions B Dimensions B Dimensions H Dimensions
Model 1.64:+0.06 Frequency Model 20201 Frequenoy Model 2.0£0.1 Frequency Model 25£0.15 Freauency
Code #4 #3 Code ‘ Code ‘
#4 #3 #4 T#4 #3
: © ° ~
S s = S
3 H + +
’ ! : : |
J - - o
1 e = # # #2
#1 Index Logo| Lot No. . #1 I \ #2 #1 Index #1 Index
] #1Index Logo LotNo.  x Logo Lot No. Logo Lot No. )
£ (e £ —_ .3
E l l £ 3 ———— =
7 i 1 —) i
@ a 418 Y At Ec 7 7R
1.10 0.475 ° 0475 g8 -
#1 ‘ #2 = [ 40 #2
#1
co.10 X_é % %7 % 22 .
o 3 co1s N co1s [N 0
a S index 2 index 2 e
0
z Y. ‘7 | 7 7 | 7
S S ) S 22y 7\
#e
047| 070 4 1.375 #3 #4 T3 #3 o
M Internal Connections (Top View) H Internal Connections (1, view) H Internal Connections (Top View)
#4 SENSOR #3 Xtal #4 SENSOR #3 X'tal #4 SENSOR #3 X'tal

B Recommended Land ) n Recommended Land ) B Recommended Land GN? B Recommended Land ]
Pattern 1s0  STop View) Pattern (Top View) Pattern (Top View) Pattern (Top View)
055, 070 M 075 | RO.20 mL [1’.;155 ‘
] 2
2211 ol 218 Tz of | g -
7| e | G
[ e — ) m | T Sy A i
L | il D 9| 7 g ]
%A 4| e |
n Al | A \m
110 220 ,,,4,,,
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DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators

DST1210A

Actual size ®

B Standard Specification

B Features

® 1210 size ultra miniature SMD tuning fork crystal
resonator with a low profile of 0.35mm max.

® A ceramic package with a metal lid providing high
precision and reliability.

@ Suitable for mobile communications and consumer
devices.

Bl Applications

® Viobile communications and consumer
devices, etc.

@ Smart card and Wearable devices

RoHS Compliant

Item Type

DST1210A

Frequency Range

32.768kHz

Load Capacitance

7pF, 9pF, 12.5pF

Drive Level

0.1 uW (0.2 uW max.)

Frequency Tolerance

+20x 107 %@t 25C)

Series Resistance 80kQ max.
Turnover Temperature +25CT+5C
Parabolic Coefficient —0.04%x1075/C 2 max.
Operating Temperature Range —40 to +85TC
Storage Temperature Range —40 to +85T
Shunt Capacitance 1.1pF typ.

Packing Unit

3,000pcs/reel (¢ 180)

Consult our sales representative for other specifications.

[mm]

H Internal Connections
(Top View)

Lot No.

Hl Recommended Land Pattern

Hl Dimensions 1.2+0.1
’ N\
| | | | | |
S | | | | | |
5 1D A T701
) |
- | | | | | |
oo I
/
Logo Freguency
x
(o) I 1
; g
[Te)
10 V
]
(0]
0.75 g
[0}
@
o
[ [
0.35 2-C0.15

(Top View) 0.825

1.14
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SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
DST1610A/DST1610AL/DST210AC

DST1610A

Actual size @ DST1610AL

B Features

® Ultra miniature SMD tuning
fork crystal resonator
DST1610A: 1610size
height 0.5mm max.
DST1610AL: 1610size
height 0.35mm max.
DST210AC: 2012size
height 0.55mm max.

Actual size o @ A ceramic package with a metal lid
providing high precision and reliability.

® Metal lid connected to GND terminal
to reduce EMI (DST1610AL).

@ Suitable for mobile communications
and consumer devices.

® AEC-Q200 Compliant (DST210AC)

H Applications
® Mobile communications and consumer

RoHS Compliant

devices, etc.
DST210AC Actual size @ @ Smart card and Wearable devices
(DSTT16T0AL).
H Standard Specification
Item Type DST1610A DST1610AL DST210AC
Frequency Range 32.768kHz
Load Capacitance 7pF, 9pF, 12.5pF
Drive Level 0.1 W (0.5 uW max.)
Frequency Tolerance +20X 107 %at 25C)
Series Resistance 80kQ max.
Turnover Temperature +25C+5T
Parabolic Coefficient —0.04%x107%/C 2 max.
Operating Temperature Range —40 to +85T
Storage Temperature Range —40 to +85T
Shunt Capacitance 1.3pF typ. 1.2pF typ. 1.3pF typ.
Packing Unit 3,000pcs/reel (¢ 180)
Consult our sales representative for other specifications.
HEDST1610A Imm] EIDST1610AL mm] H DST210AC [mm]

H Dimensions H Internal Connections

1.6+/-0.1

(Top View)

1.0+/-0.1

Hl Recommended Land
Pattern

(Top View)
1.1

07

H Dimensions

H Internal Connections H Internal Connections

(Top View)

H Dimensions

20+0.1

16201 (Top View)
Z—F{DFZ 5 | A 70 .| %D%
S,
£ w2 Logo Frequency /LotNo.

#1 & #3 connected to quartz element
#2 connected to the cover
#4 open (unconnected)

Hl Recommended Land
Pattern

<Top View>

1 ) 60)) 085 07

0.5 +0.05

-| @ Recommended Land
°y Pattern

<Top View>

085
|
<

=
Z

053

I |

T
0.2

EE=
l\
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SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
DST311S/DST310S

DST3118

Actual size @

B Features

precision and reliability.

(DST31195).

® Noise sensitive applications (smart meter etc.)

(DST3119).
® Series Resistance 50k max. available.
® AEC-Q200 Compliant (DST310S)

H Applications
digital home appliances.

(AEC-Q200 Compliant).

® 3215 size miniature and lightweight SMD tuning fork
crystal resonator with a low profile of 0.75mm.
® A ceramic package with a metal lid providing high

® Metal lid connected to GND terminal to reduce EMI

RoHS Compliant

® Mobile communications, radio-controlled clock,

@ Automotive applications such as multimedia devices

DST3108 Actual size @
H Standard Specification
ltem Type DST3118 DST3108S

Frequency Range 32.768kHz

Load Capacitance 7pF, 9pF, 12.5pF

Drive Level 0.2uW (1.0uW max.)

Frequency Tolerance +20x107° (at 25TC)

Series Resistance 50kQ max./80kQ max.

Turnover Temperature +25T+5C

Parabolic Coefficient —0.04x107%/C 2 max.

Operating Temperature Range —40 to +85T

Storage Temperature Range —40 to +85T

Shunt Capacitance 0.9pF typ. 1.3pF typ.

Packing Unit 3000pcs./reel (¢180)

Consult our sales representative for other specifications.

H DST3118S [nm] H DST310S [mm]

M Dimensions

3.2+0.1

.

Country
Frequency Lot No.

7

0.9

M Internal Connections

Hl Recommended Land Pattern

M Dimensions

<Top View> 3.2+0.1

#1 #2
#1 & #4 connected to quartz element
#2 & #3 connected to the cover

]

+H

<Top View> ©
R

M Internal Connections
<Top View>

=
HH

Hl Recommended Land Pattern
<Top V‘iew>
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SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators

DMX-26S

Actual size E:j

B Standard Specification

B Features
® Plastic molded SMD tuning fork
crystal of heat-resistance DT-26 and DT-261
® Automatic mounting and reflow soldering applicable.
@ Suitable for digital AV equipment, PC, gaming
equipment as well as many other applications.
@ AEC-Q200 Compliant

RoHS Compliant

Item

Type

DMX-26S

Frequency Range

32.768kHz (30 to 90kHz)

Load Capacitance

7pF, 9pF, 12.5pF

Drive Level

1.0uW (2.0uW max.)

Frequency Tolerance

+20X10°(at 25C)

Series Resistance

50k max. ¥

Turnover Temperature

+25T+5C %

Parabolic Coefficient

—0.04%X107%/TC © max.

Operating Temperature Range —40 to +85T
Storage Temperature Range —-40 to +85T
Shunt Capacitance 1.25pF typ. *

Packing Unit

2500pcs./reel (¢p330)

A custom specification will be provided for the frequency other than 32.768kHz.

Consult our sales representative for other specifications.

[mm]
H Dimensions H Internal Connections
8.0+0/-0.2 (Top View)
5.5+0.1
#4 #3 #4 #3
| m ] |
g g 3 ’2’"’%’6 8~ Freauency T ‘T‘
+ x == Z;‘jﬁ%ﬁ ::::{%@77 —/ i
el B IKDS}i0701! -1
e ettt et sttt [ 1!
‘ oI =t =
#11 I #2 #1 #2
Logo / Lot No.
#2 & #3 open (unconnected)
= /—l—\ Hl Recommended Land Pattern
o
d ‘ (Top View)
(\j | J
5 ‘ 0.50.1 55
+
(_q —— —
o A |
w0 ! 44 i
o l o
(o] I I i
e I N I _
[47) ‘ (971 o
7 ‘ % —
1.3
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Tuning Fork Crystal Resonators / kHz Band Crystal Resonators

DT-38, DT-381/DT-26, DT-261

Low power consuming tuning fork crystal resonators
are suitable not only for wristwatches but also for a
wide range of other applications from industrial
equipment to the clock functions in consumer and
household electronics.

H Features

® A cylindrical type tuning fork crystal resonator oK Compliant
H Standard Specification
Item Type DT-38 DT-381 DT-26 DT-261
Frequency Range 32.768kHz 20 to 90kHz 32.768kHz 28 to 90kHz
Load Capacitance 12.5pF %1
Drive Level 1.0uW (2.0uW max.)

GRADE A+20x107° (at 25C)

FElia ) GRADE B+30x10°° (at 25C)

Series Resistance 30kQ max. %2 40kQ max. x2
Turnover Temperature +25C+5T

Parabolic Coefficient —0.04%x107%/C @ max.

Operating Temperature Range —10 to +60T

Storage Temperature Range —20 to +70TC

Shunt Capacitance 1.3pF typ. *2 1.1pF typ. x2

% 1: Other capacitance value is available upon your request. 32: Upon customer request.
Consult our sales representative for other specifications.

l Dimensions[mm]
Type A A B © D E

DT-38, DT-381 ¢3.0 03015} 8.0793 10.0+1.0 1.1+02 | ¢0.35+0.07

DT-26, DT-261 $2.0 02019, 6075} 7.5+1.0 0.7+02 | ¢0.28+0.05

Hl Dimensions [mm] B Load Capacitance Characteristics (Example)

280
260

; 240 \
< [kosTH =0 200

180 N .
160 N
140
100
80
60

Logo / Lot No. T-38/381 DT-26/261

Af/fin 10°

5 10 15

Load capacitance(CL) in pF

D: Measured from the root of leads
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Quartz Devices

Crystal oscillators
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(Example) DSO321SR

DSA1612SDN
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Selection Guide

'ﬂ‘. Scan the QR code to check the table of contents page of our web site "Crystal Oscillators" (URL: http://www.kds.info/class/2-I-co/).
VC Voltage Control Function Stb Stand-by Function BBB Two Output Function
- Consumer Equipment [IE Industrial Equipment TC Mobile Phone, Wireless Communication -Automotive Electronics

Temperature Compensated Crystal Oscillators (TCXO/VC-TCXO)

Size (mm) Frequency Characteris- Operatin:
A Frequency Range | ¢4 P! Supply Voltage . Recommended | Catalog
Type Actual Size L w (m|;|x ’ Output (MH2) tics overx%ng)erature Temper?%r)e ange ) Function Application Page
DSA1612SDN i Ve
DSB1612SDN o 16 | 12 | 055 16 to 60 tos
DSB1612SDNB - Stb
DSA211SDN i Ve
DSB211SDN (] 20 | 16 | 08 12.288 to 52 tos
BSBAISDNE cs 70 4010 +85C | +1.681t0+3.5 Bt 'E-TC .3
DSA221SDN Yos VC
DSB221SDN a 25 | 20 | 09 o5
DSB221SDNB - Stb
9.6 t0 52 10
DSA321SDN Yos VC
DSB321SDN [} 32 | 25 | 10 tos
DSB321SDNB - Stb
+
gzggﬂzg o 20 | 16 | 07 12.288 to 52 ;;'g ve
cs S -40 to+105C +1.68t0 +3.5 AE 83
DSA221SP o o5 | 20 | o9 9.610 52 +1.0 vVC
DSB221SP ’ ’ ) : +05
DSB211SJA (9] 2.0 | 16 | 0.8 | CMOS [13t026, 321052 +5.0 -40 to+105C +1.7 t0 +3.6 Stb IE. TC |AE| |36 - 86
DSB211SLB = 20 | 16 | 07 12.288 to 40
DSB221SLB ] 25 2.0 0.9 Ccs +0.5 -40 to +85C +1.1to0 +1.4 Stb TC 29
9.6 t0 40
DSB321SLB O 32 | 25 | 10
DSEoEE osics | 13t052 (Vo Bt
. . . +2. - { . 63 e = TC .
SR (] 25 | 20 | 08 oo/ ot 2.0 30 to +85C +2.31043.63 | 208 32-33
DSB222MAB CMOs 20P
DSA5HH50 5.0 3.2 15 10 to 30 +25 -30to +85C e TC
DisfeieiEe CS +2.3t0+5.5 34
DSA535SD +1.0 . ’ ) VC
- E TC
e D 50 | 32 | 12 9.6 t0 40 Y05 40 to +85C
DSA535S5G CcSor N . VC Stb
X . . +0. - . . E TC
e 50 | 32 | 15 | Spos 10 to 40 0.28 40 to +85C +2.7t0+5.5 55 35
Clock Oscillators (SPXO)
Size (mm) FrequencyTolerance Operating Current
. Frequency Range (X10°) Supply Voltage ; Recommended | Catalog
Type Actual Size H Output Temperature Range Consumption ot
) L | W | (mag) (Mhz) " | (bl e © W (may | ppicaion | "Page
+50 -40 10 +85C [CE| TC .
DSO1612AR o 16 | 12 | 0.58 | CMOS | 0.584375 to 80 100 2010 41950 +1.610 +3.6 141038 AE 44-78
+50 -40 to +85C 10to50 | [GEITC ]
DSO211AR ()] 20 | 16 | 0.8 | CMOS 0.4 to 80 2100 4010 1125C +1610436 | S5 a0 AE 45-78
DS0221SR (] 25 | 2.0 [ 0895
DS0321SR O 32 | 25 | 12 N © BE c
+50 -40 to +85 1.0t0 8.0 46 - 47
DSO531SR {1 | 50| 32| 12 |cMOS | o0.2to167 Fioo ol | +16t0436 | S2P00 AE o
DSO751SR L__J 73 | 49 | 17
DSO211AN [ 20 | 16 | 08 9.6 to 80
DS0221SN O 25 | 2.0 [ 0895 | CMOS +50 -40 to +85°C +0.81t0 +1.6 1210 6.8 IBE TC 42
1.5625 to 100
DS0321SN O 32 | 25 | 12
DS0221SY (] 25 | 2.0 0895 +35 .
- TC N
oo O 3o | 25 | 1p | CMOS | 10491085 Ts50 40 to +85C +161t0 +3.6 0.7 [CE| TC [AE | 49 - 81
DSO211AB [m] 20 | 16 | 08
DS0221SBM O 25 | 2.0 | 0.895 3251052 50 8.0
DS0321SBM : 401080
DSO321SBN ()] 32 | 25 | 12 : :
DS0321SVN +3.3 2.010 6.0
DS0531SBM CMOS +50 -40 to +85C [CE ' IE 43
DSO531SBN ] | 50| 32|12 0.710 90 5.0 401080
DS0531SVN +3.3 2.0106.0
DS0751SBM
DSO751SBN [::l 73 | 49 | 17 +5.0 401080
DSO751SVN +3.3 2.010 6.0
DSO753HV l I 70 | 50 | 22 | CMOS 170 to 230 +50 200 +70C +3.3 70 IE TC 53
DLO555MB - 50 | 40 | 50 | CMOS 0.75t0 54 +50, £100 -10 to +85C +1.610 +5.5 8.0 BE [ E 54
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Low Phase Noise Crystal Oscillators (SPXO)

Size (mm) FrequencyTolerance Operatin Current
. Frequency Range (x10°) Supply Voltage - | Recommended| Catalog
Type Actual Size H Output Temperature Range Consumption ot
LW | ) (™" | ey e (c) W (mA) | “ppiceion | Page
+50 -40 to +85C TC .
DSO211AH [ne] 2.0 16 0.8 | CMOS 1.2t0 80 +80 40 to +105°C +1.6 to +3.6 2.8t05.0 ‘ 40 - 76
DS0221SH 2.5 2.0 | 0.895 o
DSoRRE El 22 | 25 | 12 | CMOS 351052 +50 -40 to +85C +1.610 +3.6 28150 | [GETC 40
+50 -40 to +85TC +1.6 to +5.5 2.8109.1 TC .
DS0221SHF (] 2.5 2.0 0.9 | CMOS 1510 80 +100 40 to +195C 1610 +3.6 371091 ‘ 4177
Differential Output Crystal Oscillators (SPXO)
Size (mm) Frequency FrequencyTolerance Operatin Current
Actual (X10°) Supply Voltage ; Recommended| Catalog
Type Size L w (mgx.) Output ?ﬁﬂ% (Bchides fequoncy sty Tempera(%r)e ange V) Con?;";gt'on Application Page
DS0223SD HoSL »
DS0223SJ ] 2.5 2.0 | 0.895 LVDS 13.5t0 167 20
50
DS0223SK LV-PECL +50 4010 +85C 05 133 45 [GEI[E’ TC 5082
+80 -40to +105C +e, 9. 35 AE
DS0323SD HCSL 30
13.5t0212.5
DS0323SJ [} 32 | 25 12 LVDS 13510 167 20
DS0323SK LV-PECL 2
DS0533SJ LvVDS 20
DsOssask | L | 50 | 32 | 12 ey 50 EEmE s
DSO753SD HCSL 13.5t0212.5 +50 -40t0 +85C +2.5, +3.3 35
DS0753SJ [:] 73 | 49 | 17 | LWDS 20 [CE IE 52
DSO753SK LV-PECL 50
DSO753HJ LvVDS o 70
[ l 4 X . . + - . X IE| TC
DSO753HK 70 5.0 2.2 LV-PECL 212.5 to 350 50 2010 +70T +2.5, +3.3 20 53
Voltage Controlled Crystal Oscillators (VCXO)
Size (mm) Frequency | FrequencyTolerance Operatin Frequency Supply Current
Type Aé:it;eal H | Output | RaNGE | roues ropay erncet| Temperaiure Renge | Adiustment Range |  Voltage Consumgtion Re:onﬁrcnaeﬁr:)c:‘ed CS;algg
L W (max,) (MHz) room temperature.) (C) (x10°) ) (mA pp g
DSV211AR 19.2 to 60 o +80 +1.8 2.9
+ R
DSV211AV o 20 6 08 CMOsS 12 to 80 +40 3010 +85C +100 +2.8, +3.3 9.4, 13.6 - 55
DSV221SR 7.5 to 60 o +100 +1.8 2.0,3.0
+ } ,
DSV221SV 8 25 20 0895 | CMOS 6.75 to 90 +40 3010 +85C +125 +2.8,+3.3 | 3.0t0 13.5 - 56
DSV321SR 13.5 to 54 o +100 +1.8 2.0,3.0
+ R ,
DSV321SV (] 32125 12 | CMOS 6.75 to 90 +40 3010 +85C +125 +2.8,+3.3 | 3.0t012 - 57
DSV323SV 3.2 2.5 1.2 CMOS |6.7510 170 +50 -4010 +85C +100 +3.3 12,25 [CE TC 59
oo
Devesisy | 3 o0 Tas [ 1a | CMOS +50 -10t0 +70C £100 [CE 58
DSV5325V 50 30 12 1.25 to 80 +3.3 10, 15
DSV753SB 4.0 to 50 o +5.0 15
+ - +
DSV7235V [ ] 73 | 49 | 17 | CMOS S 2 +50 4010 +85C +100 33 2. 25 ICE 60
DSV753HV l I 70 5.0 2.2 CMOS |170 to 230 +50 2010 +70C +100 +3.3 70 [CEl TC 61
Differential Output Voltage Controlled Crystal Oscillators (VCXO)
Size (mm) Fre FrequencyTolerance O i Frequen: Suppl Current
Actual sy (x10°) peratin Requency PPl .| Recommended | Catalog
Type B H Output Range Temperature Range | Adjustment Range | Voltage | Consumption A
se | L ow | R iy | st mweal) ETFEHS 0o 0 (my | Applcation | Page
DSV323SD HCSL 8010 170 40
DSV323SJ (| 32 | 25 | 12 | LWDS +50 -40 to +85T +100 +3.3 30 [CE| TC 59
DSV323SK LV-PECL | 40 to 170 50
DSV753SD HCSL 80 to 170 40
DSV753SJ [:] 73 4.9 17 LVDS +50 -4010 +85C +100 +3.3 30 - 60
DSV753SK LV-PECL | 40 to 170 50
DSV753HJ LVDS o 70
4 X . + - + i TC
SRR [ | 70 | 50 | 22 [oe s 17010350 50 2010 +70C 100 +3.3 % CE 61
DSV753CJ LVDS o 60
4 X . + - + . TC
SSITEIeR [ | 70 | 50 | 22 [[/oe 5135010700 50 2010 +70C 100 +3.3 80 CE 62
Oven Controlled Crystal Oscillator (OCXO)
Size (mm) Fre i Characteristi Operati Suppl! Power .
Actual UEITERY | IFERE ) C GRS peratin PPy .| Tolerance| vs. Aging | . |Recommended | Catalog
Type B H Output Range over Temperature Temperature Range | Voltage |Consumption -9 -0y | Function T
Size L W | () (Mng) g io) 9 (v)g W) (X10°) | (x107) Appicaion | Page
DLC117 - 254 | 254 | 135 | CMOS | 101020 +20 2010+70C |+33,45.0]( equi]i-l?riu m| 100 | *100 | Ve \BENEI| 39
Real Time Clock Module (RTC) / kHz Band TCXO
Size (mm) Frequency |FrequencyTolerance Operatin Current | Temperature
Actual (x10°) P Supply Voltage ’ Recommended | Catalog
Type i H Output Range | nqudest ! Temperature Range Consumption | Compensated e
Szo | L | W | oy g || TP ) G | e | Applation | Page
DSK324SR [0} 32 | 25 | 1.0 | CMOS | 32.768 +5.0 -40t0 +85C | +1.3t0+5.5 2.0, 4.0 Digital | [CEl[IE| /AEl | 38-88
DSK321STD B8} 32 | 25 | 10 | CMOS | 32.768 +5.0 -40t0+85C | +1.3t0o+55 | 2.0t03.2 Digital | IGEI[IE|[AEl | 37-87
kHz Band SPXO
Size (mm) FrequencyTolerance Operating Current
Actual Frequency Range (x10°) Supply Voltage f Recommended| Catalog
Type H Output e I Temperature Range Consumption innti
Size L W ) (MI—Yz) (Incl s n’f,‘g";gg!,,{‘;;ﬁ”“ (C) {V) Cu Ag Application Page
DS0221SR (kHz) ] 2.5 2.0 | 0.895 +35 .40 to +85C 50 to 100 TC
DSO321SR (kHz)| ([ | 32 | 25 | 12 | OMOS | 327681050 +100 4010 +125C | *1610+55 | 6515120 ‘ 4880
DS0221SY (kHz) ()] 2.5 2.0 | 0.895 +35 o "C
DS0321SY (kHz) D 30 25 12 CMOS 32.768 +50 -40to +85C +1.6 to +3.6 18 49 - 81
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Crystal Oscillators

Description

@Simple Packaged Crystal Oscillators (SPXO0)

SPXO is an oscillator for clock, which uses crystal resonance to create an electrical signal with a more precise
frequency and are suitable for clock signal generators.

@Voltage Controlled Crystal Oscillators (VCXO)

These crystal oscillators have a variable-capacitance diode inserted into a SPXO oscillation loop, and enables
the oscillation frequency to change by varying the voltage of the external power supply. The temperature charac-
teristic of these oscillators are equivalent to those of the SPXO loop and takes advantage of the good attributes
of crystal resonators.

@Temperature Compensated Crystal Oscillators (TCXO)

These high-precision crystal oscillators have a built-in circuit that corrects frequency variations resulting from
temperature variations of the crystal resonator. It is optimal for applications where small frequency tolerance is

required across a wide temperature.

@Oven Controlled Crystal Oscillator (OCXO)

OCXO is a super high-precision crystal oscillator with very small frequency variations by a built-in thermostatic
bath, to maintain a constant temperature of the crystal resonator.
Available to the frequency reference, such as instruments and infrastructure base stations.

@Real Time Clock Module (RTC)

RTC is a high-precision crystal application product with built-in tuning-fork crystal oscillator, has an interrupt
function and data provide function necessary for calendar clock function, such as year, month, day, hour, minute

and second.

Terminology

Output Frequency

Nominal value of output frequency of a crystal controlled oscillator.

Frequency Tolerance
(Crystal Oscillators)

The maximum permissible deviation of the oscillator frequency from a specified nominal value, when operating under specified condition.

Frequency Characteristics over
Temperature (Crystal Oscillators)

Deviation from the frequency at the specified reference temperature due to operation over the specified temperature range,
when other conditions remain constant.

Frequency Stability vs.
Supply Voltage

Deviation from the frequency at the specified supply voltage due to operation over the specified range, when other conditions remain
constant.

Frequency Stability vs.
Load Variation

Deviation from the frequency at the specified load conditions due to changes in load impedance over the specified range,
when other conditions remain constant.

Frequency Stability vs. Aging

The rate of output frequency change when an oscillator is operated under a specified condition and operating time.

Operating Temperature Range

Temperature range over which the crystal oscillator can be operated within allowable deviation range.

Supply Voltage

The DC input voltage necessary for oscillator operation.

Current Consumption

Operating current consumption.

Standby Current

The current consumption, when the oscillator stops oscillating by the control voltage applied to the control pin of an oscillator having the output control function.

Start up Time

The duration from the oscillation start until it reaches the specified output amplitude after power was applied.

Load Condition

Types or the number (capacity) of loads that can be connected to the oscillator.

Output Level

Amplitude of output waveform.

Rise Time The time interval required for the leading edge of a waveform to change between two defined levels.
Fall Time The time interval required for the trailing edge of a waveform to change between two defined levels.

The ratio between the time, in which the output voltage is above a specified level, and time in which the output voltage is below
Symmetry

the specified level, in percent of the duration of the full signal period.

Output Disable Time

Time lag between control-signal input and oscillation output, where oscillation output is on. Specified for models with output control function.

Output Enable Time

Time lag between control-signal input and oscillation output, with oscillation output switched off (no output load).
Specified for models with output control function.

3-state The situation that the output goes to a high impedance when an oscillator stops oscillating by the standby function.
Phase Noise The generic designation of the unwanted emission of energy around the nominal frequency generated by an oscillator.
. The phenomenon when the phase of the pulse wave of the output signal of an oscillator moves back and forth in time from its
Phase Jitter . o ) o ; o
ideal position. It is called jitter when the frequency fluctuations of the phase in time is over 10Hz.
Harmonics Unwanted frequency component, which is higher than the desired output frequency of an oscillator.

Frequency Adjustment Range

The output frequency range which can be shifted by the control voltage from outside to VCXOs.

Frequency Control Voltage

The range of input voltage from outside to shift the frequency of VCXOs.
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High-precision SMD TCXO

S

BFeatures

® | ow voltage operation
(Supply Voltage Range:+1.1 to +1.4V)

® Low phase noise

® Single packaged structure

® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : LEVEL 1
(IPC/JEDEC J-STD-033)

RoHS Compliant

. . [Typel
B Applications —_— 5
‘ ® GPS/GNSS DSB211SLB 2016 size
Actual size DSB211SLBm DSB221SLB@ @ |ndustrial radio communications DSB221SLB 2520 size
DSB321SLB[] DSB3215LB 3225 size
B Standard Specification
o Tme TCXO
DSB211SLB DSB221SLB DSB321SLB
Frequency Range 12.288 to 40MHz 9.6 to 40MHz

Standard Frequency

16.3676MHz/ 16.367667MHz/ 16.368MHz/ 16.369MHz/ 16.8MHz/ 26MHz/ 33.6MHz

Supply Voltage Range +1.1 to +1.4V

Supply Voltage(Vce) +1.2V

Current Consumption +1.7mA max. (f=26MHz) +2.2mA max. (F>26MHz)
Stand-by Current +3.0uA max.

Output Level 0.8Vp-p min. (Clipped sine wave / DC-coupled)
Output Load 10kQ//10pF

Frequency Stability
Tolerance

+1.5% 10° max.(After 2 reflows)

vs. Temperature

+0.5x10° max. / —30 to +85C

+0.5%X10® max. / —40 to +85C (Option)

vs. Supply Voltage

+0.1%X10® max. (Vcct5%)

vs. Load +0.1%X10° max. (10kQ//10pF £10%)
vs. Aging +1.0x10® max. /year

Start up time 2.0msec. max.

Phase Noise [f=15MHz] [1BMHz<f=26MHZz] [P6MHz<f=40MHz]
Offset 100Hz —115dBc/Hz —110dBc/Hz —105dBc/Hz
Offset TkHz —135dBc/Hz —130dBc/Hz —125dBc/Hz
Offset 10kHz —145dBc/Hz —140dBc/Hz —135dBc/Hz
Offset 100kHz —145dBc/Hz —145dBc/Hz —145dBc/Hz

Packing Unit

3000pcs./reel (¢180) |

2000pcs./reel (¢180)

H DSB211SLB

[mm] W DSB221SLB

Consult our sales representati

[mm] B DSB321SLB

ve for other specifications.
[mm]

M Dimensions
2.0+0.15

Frequency

_1.6%0.15

#1

Index Logo Lot No.
Pattern
)
©
o

Model Code
Pin Connections
Pin No.

Connection

#1 ENABLE/DISABLE(Stand-by Function)
#2 GND

#3 Output

#4 | Vco

» Il Recommended Land
o
H

<Top View>

Hl Dimensions
25+0.15

Model
Code

2.0+0.15

#1 Index

Lot

Logo

Freguency

No.

M Dimensions
Model _ 3.20+0.15

] Recommended Land
Pattern

Logo

Lot No.

Freguency

M Recommended Land

<TOP View> Pattern
1.95 <Top View>
0.75 0.78
7 #2 o L —————— T, ———————
il DI I
& |
J 1
,,, ,,,,,, i ——
3 02
Model Code Model Code
Pin Connections Pin Connections
Pin No. | Connection Pin No. | Connection
#1 ENABLE/DISABLE(Stand-by Function) #1 ENABLE/DISABLE(Stand-by Function)
#2 GND #2 GND

#3 | Output

Output

#4 Vec

Vec
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High-precision SMD VC-TCXO/TCXO

DSA1612SDN/DSA211SDN/DSA221SDN/DSA321SDN

DAISHINKU CORP.

DSB1612SDN/DSB211SDN/DSB221SDN/DSB321SDN/DSB1612SDNB/DSB211SDNB/DSB221SDNB

B Features

® Low voltage operation

® Low phase noise

@ Single package structure

® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : LEVEL 1
(IPC/JEDEC J-STD-033)

H Applications

® Mobile phones
® GPS/GNSS and Industrial radio communications

RoHS Compliant

Actual size DSA1612SDN @ DSA211SDN 3

DSA221SDN [0 DSA321SDN 3 [Type]
VC-TCXO TCXO TCXO(Stand-by Function) Size
DSA1612SDN | DSB1612SDN DSB1612SDNB 1612 size
DSA211SDN DSB211SDN DSB211SDNB 2016 size
DSA221SDN | DSB221SDN DSB221SDNB 2520 size
e DSA321SDN | DSB321SDN DSB321SDNB 3225 size
H Standard Specification
Type VC-TCXO TCXO
Item DSA1612SDN| DSA211SDN | DSA221SDN | DSA321SDN |DSB1612SDN| DSB211SDN | DSB221SDN | DeBazisoN | el r Pl (St Fooetion)
Frequency Range |16 to 60MHz{12.288 o 52y 9.6 to 52MHz 16 to 60MHz[12288 to 52WHz 9.6 to 52MHz 16 to GOMHz[12288 to 52\ 96 t0 52MHz
Standard Frequency | 19.2MHz/26MHz/38.4MHz/40MHz/52MHz | 16.3676MHz/16.367667MHz/16.368MHz/16.369MHz/16.8MHz/26MHz/33.6MHz
Supply Voltage Range +1.68 to +3.5V
Supply Voltage(Vce) +1.8V/+2.6V/+2.8V/+3.0V/+3.3V

Current Consumption

+1.5mA max.(f£26MHz)/+2.0mA max.(26<f=52MHz)/+2.5mA max.(f=60MHz)

Stand-by Current

+3uA max.

Output Level

0.8Vp-p min.(f=52MHz) (Clipped Sinewave/DC-coupled)

Output Load

10kQ//10pF

Frequency Stability
Tolerance

+1.5%10° max.(After 2 reflows)

vs. Temperature

+1.0x10°£2.5x10° max./-30 to +85T
+1.0x10%£2.5x10° max./-40 to +85C(Option)

+0.5x10%,4+2.5x10° max./-30 to +85T
+0.5%10%,+2.5%10° max./-40 to +85C(Option)

vs. Supply Voltage

+0.2x10°® max.(Vcc £5%)

vs. Load Variation

+0.2x10°® max.(10kQ//10pF+10%)

vs. Aging

+1.0x10° max./year

Frequency Control

Control Sensitivity

13.0x10° to £5.0x10%/Vcont=+14V£1V @Vecz+2.6V
£3.0x10° to £5.0x10%/Veont=+0.9V+0.6V @Vcc=+1.8V

Response Slope Positive -

Start up Time 2.0ms max.

Output Enable Time - 2.0ms max.
Phase Noise [f=26MHz] [26MHz<f=40MHz] [40MHz<f=52MHz]
Offset 100Hz -115dBc/Hz -110dBc/Hz -105dBc/Hz
Offset 1kHz -130dBc/Hz -130dBc/Hz -125dBc/Hz
Offset 10kHz -150dBc/Hz -150dBc/Hz -145dBc/Hz
Offset 100kHz -155dBc/Hz -155dBc/Hz -150dBc/Hz

Packing Unit

DSA1612SDN/DSA211SDN/DSA221SDN, DSB1612SDN/DSB211SDN/DSB221SDN, DSB1612SDNB/DSB211SDNB/DSB221SDNB: 3000pcs./reel(¢ 180)

DSA321SDN, DSB321SDN, DSB321SDNB: 2000pcs./reel (¢ 180)

Consult our sales representative for other specifications.
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DAISHINKU CORP.

High-precision SMD VC-TCXO/TCXO

For Mobile communications/Industrial system/GPS/GNSS

Hl Dimensions [mm]

Hl DSA1612SDN/DSB1612SDN/DSB1612SDNB Hl DSA211SDN/DSB211SDN/DSB21 1SDNB

Model Code

Lot No.

0.49+0.06

0.40 0.400.40

Model Code

2.04+0.15

Model Code Pin Connections Model Code Pin Connections
A:VC-TCXO(DSA1612SDN) Pin No.| Connection AN : VC-TCXO (DSA211SDN) Pin No.| Connection
B:TCXO(DSB1612SDN) ] Vcont(VC»TCXD)/GND(TCXOg BN : TCXO (DSB21 1SDN) #1 Veont(VC-TCXQ)/GND(TCXO)
C:TCXO(DSB1612SDNB Stand-by Function) ENABLE/DISABLE (Standby Furction CN : TCXO (DSB211SDNB Stand-by Function) ENABLE/DISABLE (Stend-y Function)

#2 GND #2 GND

#3 Output #3 Output

#4 Vee #4 Vee

ﬁ Frequency

Il Recommended Land Pattern
<Top View>

0.50
=
|
—
o 2 ©
@
b 7_‘ o
3 o
——
1.40

1.6+0.15

5 [ Recommended Land Pattern
S <Top View>
© 1.80

0.60

o
@
o

S

N N
o

o
a

Bl DSA221SDN/DSB221SDN/DSB221SDNB

Bl DSA321SDN/DSB321SDN/DSB321SDNB

Model Code Pin Connections

AN : VC-TCXO (DSA321SDN) Pin No.| Connection

BN : TCXO (DSB321SDN) Veont(VC-TCXQ)/GND(TCX0)

CN : TCXO (DSB321SDNB Stand-by Function) EGNSELE/D‘SABLE (Standiy Function)
#3 Output
#4 | Vec

3.2+0.15
Frequency

Model Code Pin Connections
AN : VC-TCXO (DSA221SDN) Pin No.| Connection
BN : TCXO (DSB221SDN) 41 | Veont(VCTCX0)/GND(TCXO)
CN : TCXO (DSB221SDNB Stand-by Function) ENABLE/DISABLE (Standiy Function)
#2 | GND
#3 | Output
#4 | Veo
Model Code 25+0.15 Frequency

10
]
£
o
ai

Il Recommended Land Pattern
<Top View>
1.95

0.75

0.85

1.35

Model Code

©
ol o _
+
0
Y]
[
#1 Index Logo Lot No.
_ H Recommended Land Pattern
a—@—a g <Top View>
2 078
“ wn B e
| i
£0.20 : Oy | i« ‘ i o
(index) o —f—-— ) +——]——— %
B B
#4 o #3 L A
0.40 + %
2.64 3.02
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DAISHINKU CORP.

SMD VC-TCXO/TCXO Module

&\

Actual size [0

Bl Standard Specification

DSAEEEMAA/ DSB222MAA/ DSAEEEMAB/ DSBEEEMAB for Mobile communications

H Features (75
® 2520size, 0.7mm height. Ultra miniature and {
lightweight SMD (VC-)TCXO Module(0.0045cc-0.02g)
® 2 output are available :
Output1 is Clipped Sine wave with ENABLE/DISABLE or
CMQS level.
CMOQOS level output is related by independent supply.
Output 2 is a Clipped Sine wave output.
® Temperature sensor output
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)

RoHS Compliant

H Applications
® Mobile phones

Item Type

DSA222MAA

DSB222MAA DSA222MAB DSB222MAB

Output Freguency Range

13 to 52MHz 13 to 40MHz

Supply Voltage Range(Vcc1)

13MHz/ 19.2MHz/ 26MHz/ 38.4MHz

Supply Voltage(Vecc1)

+2.3 to +3.63V

Supply Voltage for buffer(Vcc?2)

+2.6V/ +2.8V/ +3.0V/ +3.3V

Current Consumption

— +1.6 to +3.63VDC

Current Consumption

lcc1 (Outputl 'ENABLE')
Ilcc1 (Outputl :'DISABLE')
lcc2

2.0mA max.(f£26MHz)/3.0mA max.(26MHz<f<52MHz) | 1.5mA max.(f£26MHz)/2.0mA max.(26MHz<f<40MHz)
1.5mA max.(f£26MHz)/2.5mA max.(26MHz<f<52MHz) | 1.5mA max.(f£26MHz)/2.0mA max.(26MHz<f<40MHz)

- 2.5mA max.(f£26MHz)/3.5mA max.(26MHz<f£40MHz)

Output Level

Output1 Clipped Sinewave/ DC-coupled CMOS
0.8Vp-p min. '‘O'Level Vcc2X0.2V max.
ENABLE/DISABLE CONTROL 'T'Level Vcec2X0.8V min.
Output2 Clipped Sinewave/ DC-coupled Clipped Sinewave/ DC-coupled

0.8Vp-p min. 0.8Vp-p min.

Output Load

10kQ//10pF(Clipped Sinewave), 15pF(CMQOS)

Frequency Stability
Tolerance

+1.5X107° max.(After 2 reflows)

vs. Temperature

+2.0X10°® max./ —30 to +85T

vs. Supply Voltage

+0.2x107® max.(Vcc1+£5%)

vs. Load Variation

+0.2X107° max.(10kQ//10pF+10%)

vs. Aging

+1.0x107° max./year

Frequency Control

Control Sensitivity

+91to+15%x107°
(Vecont=+1.5£1V)

+91to+£15%x107°
(Vecont=+1.5£1V)

Response Slope Positive — Positive —
Start up Time 2.0ms max.
Phase Noise [13MHz=f=26MHZz] [26MHz<f=52MHz]
Offset 100Hz —110dBc/Hz —105dBc/Hz
Offset 1kHz —130dBc/Hz —125dBc/Hz
Offset 10kHz —140dBc/Hz —135dBc/Hz
Offset 100kHz —145dBc/Hz —145dBc/Hz

Temp. Sensor Output

+1.474V typ.(Ta=+30TC) —8.20mV/T typ.

Packing Unit

3000pcs./reel(¢180)

Consult our sales representative for other specifications.
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SMD VC-TCXO/TCXO Module

DAISHINKU CORP.

DSA222MAA/DSBEEEMAA/DSAEEEMAB/DSBEEEMAB for Mobile communications

HBlock Diagram
DSA222MAA

Vcont Vcci

DSA222MAB

ENABLE/DISABLE Veont  Vecl

for Outputi

Vcc2

D-Output2

)-Output'l

=Output2

)-Output‘l

- -
HEDSA222MAB 26MHz Output Waveform
Output1 (CMOS) Output2 (Clipped Sinewave)
| — Vcca=+1.8v Vec2=+2.5V  —— Vec2=+3.3V | %DC cut
4 1
35 L
S 3 F // \ S 05 [ )
T 25F D i
§ b\ / \ & o f \
S of 3 o
RN - \ 3 | \ /
— : C \ / \ = B
3 F o} L
O 1 E \\ O -o05
0.5 i /[ \L L
O:HH\H TR AR B N B AN RN B A -1 7\\\\\\\\\H\HHHHHHHHHHHHHH
-25 -20 -15 -10 -5 0 5 10 15 20 25 25 -20 -15 -10 -5 0 5 10 15 20 25
Time [ns] Time [ns]
HDSA_DSB222MAA/MAB Temp. Sensor Output EIDimensions [mm]
Model Code
MA DSA222MAA/DSB222MAA
2 MoiCoe  25+015 Frequency VB DSAZRAD/D3B2221AS
: \ Pin No. | Connection
o \ ﬁ #1 [ Veont(VC-TCX0)/GND(TCXO)
#2 GND
18 E :i gntgutZ(Clipped Sine)
i \ —MA 260 g #5__| Output1 (Clipped Sine or CMOS)
B #6 ENABLE/DISABLE for Output1
S i \ . 701 & (DSAZ22VIAA/DSB222MAR)
— B 1 Vec2(DSA222MAB/DSB222MAB)
T 1.6 —— #7 | Vecel
(]>_) - \ #8 Tsensor Output
[©] - #1 Index Logo Lot No.
— - 5 M Recommended Land Pattern
5 - @ @ H <Top View>
% 141 \ o ‘ 2.80 ‘
3 B 0.35 1.70 077 ‘
L o #1 #2 % #3 ) —_ L E——
B N INEER ) 7
12 N 3 % 7z 8@ % 7
: ooy [0} L ‘ ® |0
[ N\ 8 e ? - - — i g
g e b e iV ;
-50  -25 0 25 50 75 100 22 B
° | |
Temperature [C] 50~ o5s
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DAISHINKU CORP.

High-precision SMD VC-TCXO / TCXO
DSAS535SC/DSA535SD/DSB535SC/DSB535SD

Bl Features

® 5032 size

® Low phase noise

® Single package structure

® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : LEVEL 1
(IPC/JEDEC J-STD-033)

Bl Applications

® \obile phone

® Other wireless radio communications
Actual size [} ® GPS/GNSS

® |ndustrial radio communications

RoHS Compliant

l Standard Specification

VC-TCXO TCXO VC-TCXO TCXO
Item DSA535SC DSB535SC DSA535SD DSB535SD
Frequency Range 10 to 30MHz 9.6 to 40MHz
Standard Frequency 13MHz/ 19.2MHz/ 26MHz |163676MHz/16.367667M|-|z/16368MHz/IBGEQMHzHeaMHz/%MHz
Supply Voltage Range +2.3 to +5.5V
Supply Voltage(Vce) +2.6V/ +2.8V/ +3.0V / +3.3V

+1.1TmA max. (f< 15MHz)/+1.3mA max. (f>15MHz) | +1.5mA max. (fF=26MHz)/+2.0mA max. (f>26MHz)
0.8Vp-p min. (Clipped Sinewave / DC-coupled)
10kQ//10pF

Current Consumption

Output Level

Output Load

Frequency Stability
Tolerance

+1.5X 10°° max.(After 2 reflows)

vs. Temperature

+2.5%10° max. / —30 to +85T

+1.0x10° max./ =30 to +85C

+0.5x10° max. / =30 to +85C

+1.0x10% max. / -40to +85C (Option)

+05x10° max. / 40 to +85C (Option)

vs. Supply Voltage

+0.2X 107° max. (Vcc+5%)

vs. Load Variation

+0.2X 107° max.

vs. Aging

+1.0Xx107°® max. /year

Start up Time

2.0ms max.

Frequency Control
Control Sensitivity £90X10°t0 £15X10°/ Veont=+15V41V — +30%10%t0 £5.0x10°%/ Veont=+1 4V 1V —
Response Slope Positive — Positive —
Phase Noise [f=<15MHz] [15MHz<f] [f=<15MHz] [1BMHz<f<26MHz] [26MHz<f<40MHz]
Offset 100Hz —110dBc/Hz —105dBc/Hz —115dBc/Hz —110dBc/Hz —105dBc/Hz
Offset TkHz —130dBc/Hz —125dBc/Hz —135dBc/Hz —130dBc/Hz —125dBc/Hz
Offset 10kHz —145dBc/Hz —140dBc/Hz —145dBc/Hz —140dBc/Hz —135dBc/Hz
Offset 100kHz —145dBc/Hz —145dBc/Hz —145dBc/Hz —145dBc/Hz —145dBc/Hz
Packing Unit 4000pcs./reel(¢ 330)
Consult our sales representative for other specifications.
BEDSA535SC/DSB535SC [mm] B DSA535SD/DSB535SD [mm]
M Dimensions M Dimensions
Pin Connections Pin Connections
Model Code Pin No. | Connection Model Code Pin No. | Connection
A: VC-TCXO (DSA5358C) #1__|Voont(VC-TCX0)/GND(TCXO) A: VC-TCXO (DSA5358D) 1| Veont(VC-TCX0)/GND(TCXO)
B TCXO  (DSB535SC) f2_ow B: TCXO (DSB5355D) S~ ING (foot Tarminl
Model Code Frequency #4 | Veo Frequency 4 |GND
Modg! Gode 50i015 | Mode! 6 g%i‘#;sl Terminal)
#8 7 | N.C.(Test Terminal)
#8 |Vec
0
[ ) 5 {7
[ 2| ﬂ
o [ @KL
— s
#1Index Logo Lot No. #1 Index

1.35+£0.15

W Recommended Land Pattern
<Top View>

Logo Lot No.

M Recommended Land Pattern
<Top View>1 3
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DAISHINKU CORP.

Ultra High-precision SMD VC-TCXO/TCXO

BFeatures
@ 5032 size. 1.35mm height. Miniature (VC-) TCXO (0.024cc - 0.08g)
@ \\Vide voltage range. Supply voltage up to +2.7 to +5.5V
® Clipped-sine wave or CMOS level output
® Low phase noise
® Single packaged structure
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)
® 10 terminals or 4terminals

B Applications

Ph-Free

RoHS Compliant

B Standard Specifi:;uiﬂ:ae 03 ® Stratum3/ Femtocell/ Industrial radio communications
Item DSA535SG(VC-TCX0) DSB535SG(TCX0)
Output Frequency Range 10 to 40MHz
Standard Frequency 10MHz/ 12.8MHz/ 19.2MHz/ 19.44MHz/ 20MHz/ 38.88MHz
Supply Voltage(Vcc) +3.0V/ +3.3V/ +5.0V
Current Consumption
10=F=20MHz +2.0mA max. +3.5mA max. +2.0mA max. +3.5mA max.
20<F=40MHz +2.5mA max. +5.0mA max. +2.5mA max. +5.0mA max.
Clipped sine wave CMOS Clipped sine wave CMOS
Output Level 0.8Vp-p min. 'O'level 0.1%XVee V max. 0.8Vp-p min. 'O'level 0.1 XVce V max.
(DC-coupled) "T'level 0.9XVce V max. (DC-coupled) "T'level 0.9%XVce V max.
Output Load 10kQ//10pF 15pF 10kQ//10pF 15pF
Frequency Stability
Tolerance +1.5%X 107° max.(After 2 reflows)
vs. Temperature +0.28%107® max./ —40 to +85T
: +0.10X 107 ® max./ — 10 to +70°C (Option)
vs. Hysteresis +0.10X 10°° max.
vs. Supply Votage +0.20X% 10°° max.(Vcc£5%)
vs. Load Variation +0.20X 10°° max.(10kQ//10pF+ 10%)
vs. Aging +1.0x 107 max. /year
Frequency Control + 3.0%x107°to £5.0x107°/ Vcont=+1.5V+1V
Control Sensitivity +3.0%X107°t0 £5.0x 1078/ Veont=+2.5V£2V(0.P.Vec=5V) -
Response Slope Positive —
Phase Noise [TOMHz=f=20MHz] [20MHz<f=40MHz]
Offset 100Hz —118dBc/Hz —110dBc/Hz
Offset TkHz —138dBc/Hz —132dBc/Hz
Offset 10kHz —150dBc/Hz —148dBc/Hz
Offset 100kHz —152dBc/Hz —150dBc/Hz
Packing Unit 1000pcs./reel(¢ 180), 4000pcs./reel (¢ 330)

BEDSA535SG/DSB535SG (4 terminals)

Consult our sales representative for other specifications.

[mm] H DSA535SG/DSB535SG (10 terminals)

[mm]

H Dimensions

Model Code
A : VC-TCXO(DSA535SG)

‘ 050
|
4
1.35+0.15

M Recommended Land Pattern X
<Top View>

27
%

2.30

Logo

H Dimensions

Model Code
A : VC-TCXO(DSA535SG)

B : TCXO(DSB535SG) B : TCXO(DSB535SG)
5.0+0.15 _Freguency Pin Connections (4terminals) Model Code 5.0+0.15 Frequency Pin Connections (10terminals)
Model Code Pin No. | Connection Pin No. | Connection
Model #1__| VCONT(VC-TCX0)/ GND(TCX0) #1__| Vcont(VC-TCX0)/GND(TCX0)
#2 GND #2 GND(N.C.)
0 #3 Output 0 #3 ENABLE/DISABLE
= #4 | Voo - #4 | GND
g ¢ #5 | GND(N.C)
o o #6 | Output
] ) #7 N.C./ VC_FILTER*
#8 GND(N.C.)
. #9 | Veo
#1 Index #10 | GND(N.C)

Lot No.

VC_FILTER(

10
ﬁ [=}
+
Jto}
®

(OInternal connection
*extra low phase noise mode with external

Cvc=0.033uF)

M Recommended Land Pattern
<Top View> [t

Connect to GND
l—j Bypass
— Capacitance

*Option )
VC_Filter Capacitance
Connect to GND

Bgﬁgaﬁc( to Test
S~DC-
2] Boratiance
“

070
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mart

SMD TCXO

Actual size @O

Bl Standard Specification

BFeatures
@® Capable of operating over a wide temperature range, from -40 to +105C
® Supply voltage up to +1.7 to +3.6V
® CMOS Level Output
® Low phase noise
® Single package structure
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)
® AEC-Q100 Compliant

Hl Applications

® WILAN, WiMAX, Smart Grid, visual applications and industrial
radio communications

RoHS Compliant

Type
Item

DSB211SJA (TCXO)

Frequency Range

13 to 26, 32 to 52MHz

Standard Frequency

19.2MHz/ 25MHz/ 26MHz/ 32MHz/ 38.4MHz/ 40MHz/ 48MHz/ 52MHz

Supply Voltage (Vcc)

+1.8V/ +2.5V/ +2.8V/ +3.3V

Current Consumption

5.0mA max. [No Load]

Stand-by Current

+10uA max.

Frequency Stability
Tolerance

+1.5%X 10° max.(After 2 reflows)

vs. Temperature

+2.5%10° max./ -40 to +85C
+5.0%X 10° max./ -40 to +105C
+20x% 10° max./ -40 to +125°C(Option)

vs. Aging +1.0%X 10° max./year
Symmetry 45 to 55% (50% Vcc Level)
O Level Output Voltage VeexX0.1V
1 Level Output Voltage Vece X0.9V
Output Load 15pF
Rise and Fall Time 5ns max.(10% to 90% Vcc Level)
OE Pin O Level Input Voltage Vee x0.2V
OE Pin 1 Level Input Voltage Vce x0.8V
Start Up Time 3.0ms max.
Output Enable Time 3.0ms max.
Output Disable Time 150ns max.
Start Up Time [f=26MHz] [82MHz<f=52MHz]
Offset 1kHz -145dBc/Hz -141dBc/Hz
Offset 100kHz -158dBc/Hz -157dBc/Hz
Packing Unit 3000pcs./reel (¢ 180)
Consult our sales representative for other specifications.
[mm]
B Dimensions B Recommended Land Pattern
Model Code 20%0.15 Frequency <Top View>
Pin Connections
E Pin No. | Connection 09
p _#1 | OE (Output Enable)
b #2 _|GND : 0
: 2o 7 |t

#1index Logo Lot No.

1.34

9 #1 Input | #3 Output condition 7

_ﬂ H Oscillation out ’%' %
L High Z ; ;

R (B

o 1.4

0
o

Function
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DAISHINKU CORP.

SMD TCXO

BFeatures
@ Digital temperature compensated type
@ High precision:£5.0x10° (—40 to +857C)
+3.8x10° (—10 to +60T)
® L ow current consumption
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level Level 1 (IPC/JEDEC J-STD-033)
® AEC-Q 100 compliant RoHS Compliant

Bl Applications
Actualsize [3 @ High precision clock source
® High precision clock source for RTC

Bl Standard Specification

Spec.
Item Legend e ot o Unit Condition
Output Frequency fo - 32.768 - kHz
+2.0 - +5.5 (Temperature Compensated Operating)
Supply Voltage Range Vee v
+1.3 - +5.5 (Clock Timing Operating)
—-5.0 - +5.0 —40 to +85C
Frequency Tolerance f_tol x107°
—-38 - +3.8 —10to +60C
- +1.2 +2.5 Vee=+3.3V, Temperature Compensation Interval:0.5s, No Load
X - +1.7 +3.2 Vee=+5.0V, Temperature Compensation Interval:0.5s, No Load
Current Consumption lcc uA
- +1.0 +2.0 Vee=+3.3V, Temperature Compensation Interval:2.0s, No Load
- +1.5 +3.0 Vee=+5.0V, Temperature Compensation Interval:2.0s, No Load
Symmetry SYM 40 50 60 % at 50% Vce
O Level Output Voltage VoL - - +0.4 v
1 Level Output Voltage VoH Vece-0.4 - -
- - 50 Vee=+2.0 to +5.5V, 10 to 90% Vcc Level
Rise and Fall Time tr, tf ns
- - 200 Vee=+1.3 to +5.5V, 10 to 90% Vcc Level
Load Condition L cmos - - 15 pF
Start Up Time Tstart - - 3.0 s
Packing Unit 2000pcs./reel (¢ 180)
Consult our sales representative for other specifications.
[mm]
H Dimensions Il Recommended Land Pattern
Frequency 3.2+0.15 <Top View>
E3 Model Code ‘ 2.‘32
0 77| 74
- ’ i
o § ) i Z) /L A |
S Pin Connections ol 0 i T
Qi Pin No. | Connection I e 4‘ T
#1 |Vee (V 7 i
#2 |GND 73 L g
23| Output % A{%@ °
#4 Vee 1.08

T
|

|
—

2] +

H
w
0.67
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DAISHINKU CORP.

SMD Real Time Clock Module

BFeatures
@ Digital temperature compensated type
@ High precision:=5.0x10° (—40 to +85C)
+3.8x10° (—10 to +607T)
@ Low current consumption
@ Low voltage operation:4+2.0 to +5.5V(Temperature Compensated Operating)
+1.3 to +5.5V(Clock Timing Operating)
@ [°C-BUS serial interface:400kHz fast-mode compatible
@ Clock function:hour-minute-second,
Calendar function with auto leap year adjustment:year-month-day-
day of week
@ Alarm interrupt function:day-day of week-hour-minute
Actual size [TJ @ Fixed-cycle timer interrupt function:244us to 255min
@ Time update interrupt function:minute-second
@ Clock output function:32.768kHz, 1024Hz, 32Hz, 1Hz
@ Supply voltage detection function:
+2.0V temperature compensation operating voltage detection
+1.5V supply voltage undervoltage detection
@ AEC-Q 100 compliant

RoHS Compliant

B Applications
@ High precision clock source 2 ) ) h
. . "I°C-BUS" is a registered trademark of NXP Semiconductor
M Standard Specification
Spec.
Item Legend . Unit Condition
min. typ. max.

Output Frequency fo - 32.768 — kHz

Vece +1.3 - +5.5 (Clock Timing Operating)
Supply Voltage Range Vtem +2.0 - +5.5 \Y% (Temperature Compensated Operating)

Vint +1.5 - +5.5 (Interface Operation) I°C-BUS

—5.0 - +5.0 6| —40to +85C
Frequency Tolerance f_tol —38 — 138 X10 101t +60C
_ Vee=+3.0V, Temperature Compensation Interval:30s,
! loct +06 +20 MA | SCL=SDA=INTN=Vcc,CLKOE=GND (Output Off)

iz G Vee=+3.0V, Temperature Compensation Interval:30, No Load

lec2 - +1.5 +4.0 MA | SCL=SDA=INTN=CLKOE—=Vcc (Output On) '
Load Condition L_cwmos — - 15 pF

. - - 1.0 Ta=+25C, Vec=+1.3V
i U i Tstart = = 3.0 ® [Ta=—40to +85C, Voc=+13 to +55V
. VpeT1*1 +1.8 +1.9 +2.0 Temperature Compensated Operation Detection Voltage

oy Sy DisiEeiiem WaliEEz VpET2*2 +1.3 +1.4 +1.5 v Power Supply Undervoltage Detection
Packing Unit 2000pcs./reel (¢ 180)

*1:When Vcc falls below Voer1, the internal detection circuit operates, and the intermittent temperature compensating
stops. At the same time, the current temperature compensating data value is retained. When Vcc rises above Voem
again, the intermittent temperature compensating is enabled.

*2:The Detection circuit operates at the temperature compensation interval.

Consult our sales representative for other specifications.

Description
Pin No. Name 1/0 Function
#1 OE | Output control enable input (L:High impedance, H:Clock output)
40 INTN 0 1Hz signal, alarm interrupt signal, fixed-cycle timer interrupt signal,
and time update interrupt signal, Nch open-drain output.
#3 N.C. — None connection
#4 GND — Ground connection.
#5 Output 6] Clock output connection.
#6 SCL | 1°C-BUS serial interface clock input connection.
#7 SDA 1/0 I°C-BUS serial interface data input/output connection.
#8 Vce - Supply Voltage
[mm]
Hl Dimensions odicoe %B-Zto-wﬁ Il Recommended Land Pattern
T#B L5 #5 Pin Connections <T0 V|eW>
0 Pin No. | Connection p
8 #1 OE(Output Enable)
H #2 | INTN
ai #3 N.C.
| - s #4 | GND
#1 Irfc}ex iLogo Lot No. :2 ggT_DUt
#7 | SDA
#8 Vecc

Function
#1 Input| #5 Output condition
H Oscillation out
L High Z
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DAISHINKU CORP.

Oven Controlled Crystal Oscillator
DLC117

BFeatures

® Small size OCXO
25.4(L)xX25.4(W)x13.2(H)mm

® Low phase noise

® Extra long-term stability

® Adopt SC-Cut resonator

RoHS Compliant

Bl Applications
® Base station, Measuring equipment

Actual size
B Standard Specification
e Legend DLC117

Item
Output Specification - C-M0Ss
Output Frequency Range fo 10 to 20MHz (10.000MHz Standard Specification)
Supply Voltage Vce +3.3V+0.165V/+5.0V+0.25V
Freguency Control Voltage Vcont +1.65V£1.65V/+2.5V2.5V
Operating Temperature Range T_use —-20t0+70TC
Frequency Stability

Tolerance B +100%107° max.

vs. Temperature fo-Tc +20% 107 max. [-20 to +70TC ]

vs. Supply Votage fo-Vece +5%X107° max. [+3.3V+£5%/+5.0V+5%]

vs. Aging f_age +100x 107° max./year
Frequency Adjustment Range f_cont +0.5X 10 min. [+1.65+ 1.65V/+2.5+2.5V]

X 3W max. [Warm-up]

Power Consumption h 1W max. [Steady States]
Output Load L_cmos 15pF£10%
Symmetry SYM 45 to 55% [50% Vcc Level]
O Level Output Voltage VoL Vee X0.1 max.
1 Level Output Voltage VoH Vee X 0.9 min.
Rise and Fall Time tr, tf 15ns max.
Phase Noise

Offset 10Hz —130dBc/Hz typ.

Offset 100Hz - —142dBc/Hz typ.

Offset 1kHz —148dBc/Hz typ.

Offset 10kHz —152dBc/Hz typ.

Consult our sales representative for other specifications.

[mm]

Hl Dimensions

25'4‘i0'3 ‘ Model Code
Frequency - r Pin Connections
Lot No. Pin No. | Connection
2 #1 | Output
#1 Index ™ b ) GND
b #3 | Voon
o #4 NC
Logo T v #5 | Vee
Country “
| Ju!
o
0 ‘ B
¢, + B
T T e
0 v
4-Stand off (Glass)
5-¢0.75
#1_ [*2 s3
& ! ‘
T 4915
o o e | S
8l e
ol | ~ +j [
A
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SMD Crystal Oscillators
211AH/DS0221SH/DS0321SH

BFeatures

® Supply Voltage: 1.8V/2.5V/2.8V/3.0V/3.3V
@ Low phase noise: fout =1kHz —145 dBc/Hz(Typ.)
fout =100kHz —158 dBc/Hz(Typ.)
® Low profile: 0.72mm(DS0211AH), 0.815mm(DS0221SH),
1.1Tmm(DS032 1SH)
® AEC-Q100 Compliant
@ 3-state function

B Applications [Function Code]

® WILAN,WiMAX,Bluetooth DSO****H A A
® DVC,HDTV,Blu-ray -

RoHS Compliant

Actual size DS0211AH DS0221SH f f i ; . . -6
De05215H EI B e PC, gaming equipment, audio equipment A :3.3V— —A: +£100x19
@ Automotive multimedia device M : 3.0V B:+50x10"
[Typel B :2.8V C:+30%x10
. C :25V D:+25%x10°
DS0211AH 2016 size D:1.8V E:+20x]1 O—s
DS0221SH 2520 size T T
DS0321SH 3225 size When requesting the product, please select
Bl Standard Specification the model and function code of your request.
Function Code Spec.
Output Frequency Range L
Item Supply | Frequency Legend . . Condition
Voliers|| e MHz) min. typ. max. Unit
A +3.0 +3.3 +3.6
M D30a! 1A 27 | +30 | +33
Supply Voltage B * DSdEE] /§21SH Vece +2.6 +2.8 +3.0 \%
o] 35<fo<52 +2.25 +2.5 +2.75
D s +1.6 +1.8 +2.0
A —100 = +100 N —10to +70C
Frequency Tolerance B 1138222]‘; lgg —50 - +50 . —4010 +85¢C (Standard
(Includes frequency tolerance at * C Pty f_tol —30 - +30 X10™ _ o Operating
room temperature.) D DSBQ g%}éi%gSH —25 - +25 2010 +70C Temperature
E == —20 — +20 —10to +70C Range)
1.2=fo=60 - - 4.0
AM * 60<f0<80 - - 50
B N 1.2=fo=60 - — 3.6
) 60<fo=80 - - 45
Current Consumption c . T.2=f0=<60 lcc — — 3.4 mA | No Load
60<fo=80 - - 4.0
D % 1.2=fo=60 - - 2.8
60<fo=80 - - 3.5
Stand-by Current(# 1 pin "L" Level) * % * |_std - — 6] uA
Load Condition * * * L_cmos — - 5 pF
Symmetry * * * SYM 45 50 55 % at 50% Vec
O Level Output Voltage * % % Vo - - VeeX0.1 v
1 Level Output Voltage * * * Von | VecX0.9 - -
: " - - 10 to 90% Vcc Level
Rise and Fall Time * * * tr, tf — — 6 (5) ns (20 t0 80% Ve Level)
OE Pin O Level Input Voltage * * * Vie - - VcocX0.2 v
OE Pin 1 Level Input Voltage * * * Vin | VecX0.8 - —
Output Disable Time * * * tPLZ - - 150 ns
Output Enable Time * * * tPZL — — 5 ms
AMSL 1.25f0s60 - —ae -
AMBC - 135 - Offset 1kHz
N 60<fo=80 — ~735 —
Phase Noise * - — — — dBc/Hz
AMB.C 1 0<fo<60 58
D i = —152 = Offset 100kH
— — — se z
AMBLC 60<fo=80 = - 155 =
: f tRMS = 2.4 — o
Period Jitter (1) * * o — 53 — ps Peak 1o peak
Total Jitter (1) * * tTL - 34 - ps tDJ+nXtRJ n=14.1(BER=1x10"") (2)
R 40=fo=80 . _ _ fo offset:12kHz to 20MHz
PEse Jiaer * * 10=f0<40 ol ! PS  [To offset:12kHz to 5MHz
acking Unit : pcs./reel(¢@ , : pcs./reel(¢@
Packing Uni DS021 1AH: 3000pcs./reel(¢ 180), DSO0221SH/DS0321SH: 2000 1(¢ 180)
- onsult our sales representative for other specifications.
(1) Measured WAVECREST DTS-2075 C It | tative for oth ficat
(2) tDJ:Deterministic jitter tRJ:Random jitter
Hl DS0211AH [mm] @ DSO221SH [mm] @ DSO321SH [mm]
H Dimensions H Dimensions H Dimensions
Pin Connections Pin Connections
Model Cod 2.0+0.1 Fi : Tomestion Model Code 25%0.15 Frequency 0 No. | Conneation 32+0.15 Pin
e 45 SR, O oot Eratie] #3 e G Ot Enabir M{)oue# @ Pl o Sonrection
1 ND ND _#1 | utput Enable)
- [Ouput 2 Output L
e Vee S Veo Output
by L 2 - Voo
9 3 Gutut cordition < Function Functior
k1 #2 w “ #1 to mﬂmw #input] #3 Output condition
#1 Index,/ Lot No. | Oscilgtion aut #1index, < Lot No. Coen W et ot
|Hehe S L High Z
% u ;::g::‘ ended Land § : u E:::er::‘nended Land n E::g::andad Land
QU <Top View> g m <Top View> <Top View>
S 1.4 . 17 22
| | L —
7 IR T 7 2
] o e = o]
o} 1y - 2 ' T i 1 -
055 EN l‘ﬁ"




DAISHINKU CORP.

SMD Crystal Oscillators

BFeatures

® Supply Voltage: 1.8V/2.5V/2.8V/3.0V/3.3V/5.0V

® Low phase noise: fout £1kHz —145 dBc/Hz(Typ.)
fout =100kHz —158 dBc/Hz(Typ.)

® Low profile: 0.8mm

@ 3-state function [Function Code]

® AEC-Q100 compliant DS0221SHF Y A

M Applications -

Pb-Free

RoHS Compliant

® \WiLAN,WiMAX,Bluetooth Y 5.0V A:+100x107°°
. . -6
® DVC HDTV Blu-ray ﬁ\ﬂ; ggg g;fgg;}g_s
Actualsize @ @ PC, gaming equipment, audio equipment gy D £25% 10
® Camera module . ) C:25V E:+20x10°°
L ® Automotive multimedia device D: 1.8V
Il Standard Speclflcatlon When requesting the product, please select the model and function code of your request.
Function Code  |Output Frequency Spec.
Item Supply | Frequency Range Legend ) . Condition
Voltage | tolerance (MHz) Ak typ. max. | Unit
Y +4.5 +5.0 +5.5
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * Vee 156 158 130 \
[¢] +2.25 +25 +2.75
D 1.5=fo=[48180 1.6 +1.8 +2.0
A [ 1-Supply Voltage'Y —700 = 700 -
Freguency Tolerance B ~50 — ¥50 —401to +85C —101t0 +70C
(Includes frequency tolerance)| * C f_tol —30 - 30 X107° —20 10 +70C (Standard Operating
at room temperature.) D —25 — +25 ° Temperature Range)
i E —20 — +20 —101t0 +70C
Y 1.5=fo=48 - - 8.0
A-M 1.5=fo=60 - - 4.0
60<fo=80 = - 9.1
B = - 3.6
Current Consumption * lec - - 8.1 mA No Load
S = - 34
= - 7.6
D 1.5=fo=60 = - 2.8
60<fo=80 = — 6.2
Stand-by Current(#1 pin "L" Level) * % * |_std — — 10 A
. Y-A 1.5=fo=48 - - 30
Load Condition AMBCD * 1 5<fo<80 L_cmos — — 15 pF
Symmetry * * * SYM 45 50 55 % at 50% Vcc
O Level Output Voltage * * * VoL - - Veex0.1 v
1 Level Output Voltage * * * Vor | Veex0.9 - -
Y-A 1.5=fo=48 - - 10(8) L_CMOS=30pF
1010 90% Vcc Level
) ) Y-A-M-B-C 1.5=fo=[48]60 - - 5(4) o
Rise and Fall Time D * [ ]-Supply Voltage:Y trrf — — 5(5) ns (20 to 80% Vice Level) L_CMOS=15pF
A-M-B-C-D 60<fo=80 - - 6 10 t0 90% Vec Level
OE Pin O Level Input Voltage * * * Vi - - VceX0.2 v
OE Pin 1 Level Input Voltage * * * ViH Veex0.8 - —
Output Disable Time * * * tPLZ - - 150 ns
% 1.5=fo=[48]60 ]
Output Enable Time * [ 1—Supply Voltage:y | tPZL - - ms
A-M-B-C-D 60<fo=80 3
Y-A-M-B-C 1.5=fo=[48]60 - —145 -
D [ ]-Supply Voltage'Y - —140 — Offset TkHz
A-M-B-C-D 60<fo=80 = —135 =
Phase Noise Y-A-M-B-C * 1.5=fo=[48]60 - - —158 - dBc/Hz
D [ ]1-Supply Voltage'Y - —-152 - Offset 100KkHz
A-M-B-C 60<fo=80 = -156 =
D - = —150 =
q B tRMS = 24 = g
Period Jitter (1) * * * op — 53 — ps Poak to peak
Total Jitter (1) * * * tTL — 34 - ps DJ+nxtRJ n=14.1(BER=1x10") (2)
; 40=fo=60 . _ _ 0 offset:12kHz to 20MHz
PEED JIEET * * 10=fo<40 tpj ! ps 0 offset:12kHz to 5MHz
Packing Unit 3000pcs./reel (¢ 180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
[mm]
B Dimensions  MokelCde  25+0.15  Feaeny  pin Connestions Il Recommended Land Pattern
G ‘ Pin No. | Connection .
Model Code #1 OE(Output Enable)
HF: 15 <fo < 60 #0 GNDU PR <Top View>
HFA: 60 < fo < 80 #3  [outot
#4  |Vcc
#1 Index7 Function
#1input | #3 Output condition
H Oscillation out
Open | Oscillation out
L [Highz

41



lim
mall
mart

SMD Crystal Oscillators
S0211AN/DS0221SN/DS0321SN

DAISHINKU CORP.

HMFeatures
® Supply Voltage: 0.9V/1.3V/1.5V typ.
® Available frequency range : 1.5625 to 100MHz m—

® Low profile: 0.72mm(DS0211AN), 0.815mm(DS0221SN),
1.Tmm(DS0321SN)

Bl Applications =
@ 0 ® PC, Memory module, USB )
‘ DSC, DVC [Functlon COde] RoHS Compliant

DSO***N E A
® WiIMAX, Bluetooth, Wireless-LAN

. ags . : =+ X -6
® Mobile phones, Silicon audio player ~ E:1:5V A £100x10°
Actual size  DSO211AN @@ DS0221SN O F:1.3V B: £ 50xX10
DS0321sN [} G: 0.9V C: £30x10°°
[Typel [ pso211AN 2016 size D: £ 25%x10°°
DS0221SN 2520 size E: £ 20x107°
. . DS0321SN 3225 size When requesting the product, please select the
Bl Standard Specification model and function code of your request.
Function Code Output Frequency Spec.
Item Supply | Frequency Range Legend ] , Condition
Voltage| tolerance (MHz) min. wp. max. Wiz
E %Seosefgélal +1.4 +1.5 +1.6
.B=fo=
Supply Voltage F * DSO22T18N/321SN Vee +1.2 +1.3 +1.4 \Y
G 1.56625=fo=100 +0.8 +0.9 +1.0
A —100 - +100 .
Frequency Tolerance B —50 - +50 4010 +85€C —10to +70C
(Includes frequency tolerance at * C * f_tol —30 - +30 %x107® [—20 to +70°C| (Standard Operating
room temperature.) D —25 - +25 —10 to +70°C| Temperature Range)
E —20 = +20 °
EF 1.6625=fo=50 - - 20 mA
q ’ 50<fo=100 - - 6.8
Current Consumption o # 1 5625=f0<50 lcc — — 12 o No Load
50<fo=100 - - 3.2
Stand-by Current(#1 pin "L" Level) * * * I_std — — 20 HA
Load Condition * * * L_cmos - - 15 pF
Symmetry * * * SYM 45 50 55 % 50% Vcc Level
O Level Output Voltage * * * VoL — - VeeX0.1 v
1 Level Output Voltage * * * Von | VeeXx0.9 - —
Rise and Fall Time EF * % it - - - ns |10 to 90% Vee Level
OE Pin O Level Input Voltage * * * Vie - - VeeX0.2 v
OE Pin 1 Level Input Voltage * * * ViH VeeX0.8 — —
Output Disable Time * * * tPLZ - - 10 us
Output Enable Time * * * tPZL - - 2 ms
EéF I tRMS : 5 : ps [
Period Jitter (1) *
EF * 1 — 40 — Peak to peak
G - p-p — 50 — ps eak to peal
. EF * - 70 - tDJ + nxtRJ
e dliEEr (1) G * * tTL - 98 - PS | 141(BER=1x10"") (2)
EF 10=fo<40 _ _ > fo offset:12kHz to 5MHz
. i 40=fo=100 ) fo offset:12kHz to 20MHz
Phase Jitter * 1 S
5 10=fo<40 ol - - 2 PS | fo offset:12kHz to 5MHz
40=fo=100 fo offset:12kHz to 20MHz
Packing Unit DS0211AN/DS0221SN: 3000pcs./reel(¢180), DSO321SN: 2000pcs./reel(¢180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter
Hl DS0211AN [mm] W DSO221SN [mm] W DSO321SN [mm]
M Dimensions M Dimensions M Dimensions
Pin C il Pin Connections i 1l i
Model Cod 20401 F ! = : Model Code _ 25%0.15 _ Frequency L MoseiCose | 32%+0.15 _ Frequency o Conections.
= S e e | e I e —
i #2 | GND © ON(D - i N —1 GND.
3 2o 5l . 5| { g2 | Dt
© Function 5! Functior 0 .r’]mJ Functior
1 #1Input| #3 Output condition o #1Input] #3 Output condition o 1% #1Input] #3 Output condition
E3) #2 H__|Oscillationout F3 o H__| Oscillation out #—1 T—#p H | Oscillation out
#1 Index/ \_Lot No. Open | Oscillationout #1Index Logo "< Lot No. Open_| Oscillation out #1 Index Logo N\ Lot No. Open_| Oscillation out
L |Highz L [Highz L [Highz
o) @
o 3
o
& M Recommended Land Pattern Ej: m M Recommended Land Pattern M Recommended Land Pattern
o <Top View> 3 <Top View> <-ro;; \eliew>
14 .
! ” 2 o T il
B
=l T T 1 "\ [ 27
L e P IS
los| . '
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SMD Crystal Oscillators

M Features
@® | ow current consumption(5V type DS0211AB, DSO***SBM/SBN)
(3.3V type DSO***SVN)
® 3-state function Pb-Free RoHS Compliant
@ DS0211AB, DSO#:%SBM.General purpose +5.0V HCMOS oscillator
® DSO**+SBN/SVN:Optimized characteristic for single
gate drive/lower loading conditions

[Function Code]
DS0211AB,DSO**SBM/SBN Y A

B Applications Y 5.0V | A: i—lOO><106’6
Py i P H P B:+50x10"
PC. visual and FA equipment applications . T30%10°
[Typel[ DS0211AB 2016 size DSO*™SVN A A
DS0221SBM 2520 size - J
DS0321SBM/SBN/SVN 3225 size A:33V A:+100x107®
; DS05315BM/SBN/SVN 5032 size . -6
Actual size DS0211AB @ DS0221SBM{J DS03215BM/SBN {3 D50751SEM/SEN/EVN 345 size g : fggi } 8'6
DS05315BM/SBN D DSO751SBM/SBN [:::] When requesting the product, please select the
. . model and function code of your request.
B Standard Specification DS0211AB/DS0221SBM DS0321, 531, 751 SBM/ SBN/ SUN
Function Code Output Frequency Spec. QOutput Frequency Spec.
Item Legend | Supply | Frequency Range . Range . . Condition
Voltage | tolerance (MH2) min. typ. max. (MH2) min. Typ. max. | Unit
Y 3.25=fosb2| +45 | +5.0 | +55 +45 | +5.0 | +55 \ \ DSO * * * SBM/SBN
<fo<
Sy VEITEEE Ves A * - = | = [ - |°7==%0 536 %33 [ +36 | vV | DSO%##*SuN
N —— A 325=fo=52|-100] — |+100|0.7=fo=90|—-100| - |+100 10104850 | 1010 +70C
(Includes frequency tolerance f_tol * B 3.25=fo=52| —50 — +50 | 0.7=fo=90| —50 — +50 | X10°° (Standard Operating
at room temperature.) C 3.25=fo=62| —30 | — +30 |0.7=fo=B4| —30 | - +30 —20 to +70°C | Temperatue Rage)
0.7=fo<32 - - 4.0
Y 3.25=fo=52 - - 8.0 32=fo<54 - - 6.0 mA DSO * * * SBM/SBN No Load
Current Consumption I * 54=f0<90 — — 8.0
2 ce 0.7=fo<32| — - | 20
A - - - - 32=fo<54 - - 3.0 mA DSO * * % SVN No Load
54=fo<90 - - 6.0
Stand-by Current(#1 pin 'L" Level) |_std * * * — — 50 * — — 50 uA
- - - 30 * - - 30 DSO * * * SBM
Load Condition L_cmos * * * — - — ¥ — = 15 pF DSO * # % SBN/SVN
fo<26 45 50 55 fo<26 45 50 55 o o
Symmetry SYM * * fo=06 20 50 60 o086 20 50 80 % 50% Vcc Level
0 Level Output Voltage Vou * * * - - Veex0.1 * - - Veex0.1 v
1 Level Output Voltage Vor * * * VeeX0.9 - - * VoeX0.9 - -
_ _ 0.7=fo=64 | - - 176 DSO* # % SBM(20 to 80% Vec Leve)
Rise and Fall Time tr, tf % * 826=fo=52 10 54<fo<90 — - 5 (4) n L_cwos:30pF 10 to 90% Vec Level
’ - - - - 0.7=fo=54 - - 8 (7) S D0 % * SBN/SVN(20 to 80% Ve Level)
— — — — 54<fo=90 — — 5 (4) L_cwos:15pF 1010 90% Ve Level
OE Pin O Level Input Voltage Vi * * * - - Veex0.2 * - - Veex0.2 v
OE Pin 1 Level Input Voltage Vin * * * Vecx08|  — = * VecX0.8 - - |
Output Disable Time tPLZ * * * — — 150 * — — 150 | ns
Output Enable Time tPZL * * * — — 5 * — — 1 | ms
. . tRMS * - 2.5 - * - 2.5 - o
Period Jitter (1) o * * - — 20 — * — 20 — PS  beak o peak
Total Jitter (1) tTL * * * — 35 — * — 35 — ps  [DHnxtRIn=14.1(BER=1X10"%) (2)
. n 40=fo=52 40=fo=90 fo offset:12kHz to 20MHz
IRREED I i * * 10=f0<40 ' [10=fo<40 ! PS [0 offset1 2kHz to 5MHz
Packing Unit DS0211AB: 3000pcs./reel (¢ 180), DSO2215BM, DS03215BM/SBN/SVN: 2000pcs./reel (¢ 180), DSO5315BM/SBN/SVN: 1000pcs./reel(¢ 180), DSO7515BM/SBN/SVN: 1000pcs./reel(¢254)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.

(2)tDJ:Deterministic jitter tRJ:Random jitter

H DSO211AB [mm] m Dso221sBM  [mm] B DS03215BM/SBN/SVN [mm] B DS0531SBM/SBN/SVN [mm] B DS07515BM/SBN/SVN  [mm]
M Dimensions M Dimensions H Dimensions M Dimensions Ml Dimensions

25%0.15 Model Cada Model Code 7.302 Frequency

Dso32ISEME DSOsa 1B
Mogel Coce [~ DS0321SENEN et 50402
— . Frequency Bsien 22015 DsoBIISMAN
7777777777 | e \ . 4
= Frequenc ~_ —
””” ) : ol NmniiE A AT
s 2 JIBN:54.0
o |2 2
Edi=t =1
&
o
Lot No.

Model Code
DS0751SB10751S8M
DSO751SBN.0751SBN
DS07515VN.07515VN

B Recommended Land Pattern B Recommended Land Pattern B Recommended Land Pattern W Recommended Land Pattern B Recommended Land Pattern
(Top View) (Top View) (Top View) (Top View) (Top View)
508
|

i Pin i Pin i i |
No. Connection Pin No. | Connection Pin No. | Connection " No. | Connection ! 1 No.| Connection
1_[ O (Outout Enable) E(OUtput Enete) 1| oelOuput Enatig OE(Qutput Encbig - OE Output Eneble]
> [GND. “#2_[GND “#2_|GND > [GND | | "z [onD
Output Output #3 | Output Output Output
Voo Veo #4_ [ Veo 7 Veo Z JF | g Voo
Function Function Function 14 Function Function
#1 Input] #3 Ovputcondton #Tinput | 73 0uiod cardton #1input | 23 0uiod cordton #Tinput [ 23 0uput condiion #TInput | £3 Outout condion
H__[Oscillation out Oscillation out Oscillation out H_[Oscilation out Oscilation out
Open | Oscillation out Gpen | Oscillation out Goen | Oscillation out Open | Oscillation out Open | Oscillation out
High Z L [Henz L [Henz L [Hgnz L [Henz
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mart

SMD Crystal Oscillators
DSO1612AR

BFeatures
® 1612 size, 0.5 mm height. Ultra miniature and lightweight SMD SPX0
® 3-state function
® AEC-Q100 compliant
® Supply Voltage : 1.8V/2.5V/2.8V/3.0V/3.3V
® Available frequency range : 0.584375 to 80MHz
@ Available up to 80MHz by using AT cut fundamental resonator.
Low jitter provides for high performance.

[Function Codel RoHS Compliant
Bl Applications DSO1612AR A A
- ® PC, DSC, DVD, DVC, HDD n 3av L At 100x10-
Actualsize DSOTBI2AR © @ Smiartphone, WILAN,WIMAX Blugtooth M 3.0V |- B+50x10°®
® PC, gaming equipment B :2.8V—{ - C+30x10

C 2.5V D:x25x10°°

® Automotive multimedia device : 3o -5
o\ ble devi D 1.8V E:£20X10
earaple devices When requesting the product, please select
. Standard specification the model and function code of your request.
Fulrigitan Lotz Output Frequency Range DS
Item Supply | Frequency (MH2) Legend il e TS Unit Condition
Voltage | tolerance i i i
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B *® 0.584375=fo<80 Vce +2.6 +2.8 +3.0 \
C +2.25 +2.5 +2.75
D +1.6 +1.8 +2.0
A —100 - +100 o
Frequency Tolerance B 0.584375=f0<80 —50 - +50 —401085C | 4510 +70C
(includes frequency tolerance at % C f_tol —30 - +30 %x107° [=20 to +707C |(Standard Operating
room temperature) E 0.584375=<f0<50 :gg : igg 1010 +70C [Temperature Range)
0.584375=f0<40 - - 3.0
AM 40=fo<60 - - 34
60=fo=80 - - 3.8
0.584375=fo<40 - - 24
B 40=fo<60 - - 2.8
. * 60=fo=80 - - 3.1
Current Consumption 0584375=f0<40 lcc — — 20 mA | No Load
o] 40=fo<60 - - 24
60=fo=80 - - 2.7
0.584375=fo<40 - - 1.4
D 40=fo<60 - - 1.6
60=fo=80 - — 1.9
Stand-by Current(# 1 pin "L" Level) * * * |_std - — g] uA | —40to +85C
Load Condition % * 0.584375=fo<80 | L_cmos — - 5 pF
Symmetry * * 0.5684375=fo<80 | SYM 45 50 55 % at 50% Vcc
O Level Input Voltage * * * VoL - - VceX0.1 v
1 Level Input Voltage * * * Vo | VeeX0.9 - -
Rise and Fall Time AMBC 0.584375=f0<80 | tr, tf - - 88 ns |10 to 90% Ve Level
OE Pin O Level Input Voltage * * * s - = Veex0.2 v
OE Pin 1 Level Input Voltage * * * ViH Vce X 0.8 - -
Output Disable Time * * * tPLZ - — 200 ns
Qutput Enable Time * * * tPZL - — 1 ms
. - * tRMS - 2.2 - g
Period Jitter (1) * * * oD — 50 — ps Peak 1o peak
Total Jitter (1) * * * tTL - 31 - ps | tDInxtRJ n=14.1 (BER=1X10-"2) (2)
q 40=fo=80 . fo offset:12kHz to 20MHz
Higse Jir * * 10=f0<40 i - - ! PS  [To offset:12kHz to 5MHz
Packing Unit 3000pcs./reel(¢ 180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter
[mm]
M Dimensions 16501 I Recommended Land Pattern
— Pin Connections
Model Code Frequency - T .
#4 |  #3 Pin No. | Connection <Top View>
_ =T OE(Qutput Enable)
S GND
kY Output
= Vee
#1 Index -
#1Input | #3 Output condition

H Oscillation out
Open | Oscillation out
L High Z

0.545
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mall DAISHINKU CORP.
mart

SMD Crystal Oscillators
DSO0211AR

BFeatures

® 2016 size, 0.72 mm height.

® Available frequency range : 0.4 to 80MHz

@ The electronic specification is compatible with that of SR
series(DS022 1SR/ DS032 1SR/ DSO53 1SR/ DSO751SR)

@ Available up to 80MHz by using AT cut fundamental resonator.
Low jitter provides for high performance.

® AEC-Q100 compliant [Function Code]
Bl Applications DSO211AR AA RoHS Compliant
@ PC, USB A 3.3V A:+100x107°
® DSC, DVD, Blu-ray, HDTV, DVC, HDD M : 3.0V B:+£50x107°
Actualsize @ @ WIMAX, Bluetooth, Wireless LAN B :2.8V C:+30x107°°®
® Camera module C :25V D:£25%x10°°
. . ® Automotive multimedia device D :1.8V E:+20x10°°
. Standard SDECIfI cation When requesting the product, please select the model and function code of your request.
Function Code Output Frequency Spec.
Item Supply | Frequency Range Legend ) i Condition
Voltage | tolerance (MHz) min. vp. max. Ui
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * 0.4=fo=80 Vece +2.6 +2.8 +3.0 \
Cc +2.25 +2.5 +2.75
D +1.6 +1.8 +2.0
A —100 - +100 o
Frequency Tolerance B 0.4=fo=80 -50 - +50 4010 +85C —10to +70C
(Includes frequency tolerance * (9] f_tol —30 - +30 x107° [—20 to +70°C |(Standard Operating
at room temperature.) D —25 - +25 __ [Temperature Range)
E 0.4=fo=50 —50 — 150 —10to +70°C
0.4=fo<32 - - 1.8
AM * 32=fo<54 - - 2.5
54=fo=80 - - 5.0
0.4=fo<32 - - 1.8
B * 32=fo<54 - - 2.5
. 54=fo=80 - - 5.0
Current Consumption 04=fo<3D lcc — — 15 mA | No Load
C * 32=fo<54 - - 20
54=fo=80 - - 4.0
0.4=fo<32 - - 1.0
D * 32=fo<b4 - - 1.4
54=fo=80 — - 3.0
Stand-by Current(# 1 pin "L" Level) * * * I_std — — 10 HA
Load Condition e % 04=f0<80 | L owos —— - 15 pF
f0<50 45 50 55 . N
Symmetry * * fo=50 SYM 20 50 50 % 50% Vcc Level
O Level Output Voltage * * * VoL - - VceX0.1 v
1 Level Output Voltage * * * Von | VeeX0.9 - -
AMBC 04=fo<54 — — 5(4) L_cmos:15pF 10 to 90% Ve Level
D 04=fo<54 7(6) (20 to 80% Veo Level)
Rise and Fall Time * * 54=fo=80 r, tf - - 4(3) ns
, 4 =fo< - -
ﬁm %2§:§§ gg — — ]60 L_cmos:30pF 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * * Vie - - VeeX0.2 v
OE Pin 1 Level Input Voltage * * * ViH VeecX0.8 - -
Output Disable Time * * * tPLZ - - 150 ns
Qutput Enable Time * * * tPZL - - 1 ms
. " tRMS - 2.2 - a
Period Jitter (1) * * * op — 50 — PS I Peakto peak
Total Jitter (1) % * * tTL - 31 - ps__[tDJ+nXtRJ n=14.1(BER=1x10""7) (2)
. 40=fo=80 : fo offset:12kHz to 20MHz
FESE JIEEr * * 10=fo<40 vl - - ! PS  [fo offset:1 2kHz to 5MHz
Packing Unit 3000pcs./reel(¢ 180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter [mm]
H Dimensions  usecee 7 reqery  Pin Connestions Il Recommended Land Pattern
i Pin No. | Connection
- #1 OE(Output Enabl :
g o uLEnstlel <Top View>
- #3 | Output
#4 Vee

Open Oscillation out
L High Z

# .
° Function
S #1Input| #3 Output condition
& H Oscillation out
S
i
74
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DAISHINKU CORP.

SMD Crystal Oscillators

DS0221SR/DS0321SR/DS0531SR/DS0751SR

BFeatures
® | ow current consumption: 8mA max (167MHz, 3.3V)
o . ® Supply Voltage: 1.8V/2.5V/2.8V/3.0V/3.3V
v o <« & @ Offers Narrow deviation: £20x1076/£30x107%/450x10°¢/£100x10°®
® Available up to 167MHz by using AT cut fundamental
resonator. Low jitter provides for high performance.

® | ow profile: 0.815mm(DS0221SR),
& O o 1.1mm(DS0321SR/DS0531SR),

RoHS C liant
1.5mm(DS0751SR) [Function Code] T
® AEC-Q100 compliant DSO*™SR AA
Actual size DSO221SsR [0 DS0321SR {3} [Typel DS0221SR 2520 size A:33V A:+100x10°°
DS0531SR :}DSO751SR E:I DS0321SR 32295 size M: 3.0V B:+50x107°
; B:2.8V C:+30x10°°
DS0531SR 5032
— C:25V D:+25x10°
DS0751SR 7349 size D: 1.8V E: +20x10°°
Il Standard Specification When requesting the product, please select the model and function code of your request.
Function Code |Output Frequency Spec.
Item Supply | Frequency Range Legend . . Condition
Voltage| tolerance (MHz) i typ. ME=ES Unit
A 0.2=fo=167 +3.0 +3.3 +3.6
M 0.2=fo=167 +2.7 +3.0 +3.3
Supply Voltage B * 0.2=fo=157 Vce +2.6 +2.8 +3.0 \%
C 0.2=fo=157 +2.25 +2.5 +2.75
D 0.2=fo=80 +1.6 +1.8 +2.0
A 0.2=fo=167 —100 - +100 .
—40to0 +
Frequency Tolerance B 0.2=fo=125 —50 - +50 010 +85C —101t0 +70C
(Includes frequency tolerance * C 0.2=fo=80 f_tol —-30 - +30 | x10°° 90 10 +70C (Standard Operating
at room temperature.) D 0.2=fo=80 —-25 - +25 ° Temperature Range)
E 0.2=fo=50 —20 — +20 —10to +70C
0.2=fo<32 - - 1.8
32=fo<54 - - 2.5
AM * 54=fo<80 - - 5.0
80=fo< 125 - - 6.0
125=fo=167 - - 8.0
0.2=fo<32 - - 1.8
B % 32=fo<b4 - - 2.5
. 54=fo<125 - - 5.0
Current Consumption 1PE<fo<167 lec - - =0 mA No Load
0.2=fo<32 - - 1.5
c s 32=fo<54 - - 2.0
54=fo<125 - - 4.0
125=fo=157 - - 6.0
0.2=fo<32 - - 1.0
D * 32=fo<b4 - - 1.4
54=fo=80 - — 3.0
Stand-by Current(#1 pin "L" Level) * * * I_std — - 10 uA
- * * - - 15
Load Condition AN * 02=f0=80 L_cmos — — 30 pF
fo<50 45 50 55 . o
Symmetry * * f0=50 SYM 20 50 80 % 50% Vcc Level
O Level Output Voltage * * * VoL — - VeeX0.1 v
1 Level Output Voltage * * * Vorn |VeeX0.9 — —
AMB,C 0.2=fo=54 — - 5(4)
<fo< — —
2 E? f<—f;°<—150% - - Zg L_cmos:ESpF 10 10 90% Viee I)_evel
i i 20 to 80% Vcc Level
Rise and Fall Time * * 100=fo=167 | " — — 325 | ™ o
AM 0.2=fo=54 - - 10 . )
AM 54<fo=80 — — 5 L_cwos:30pF 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * * ViL — - Veex0.2 v
OE Pin 1 Level Input Voltage * * * Vin | VeeX0.8 — —
Output Disable Time * * * tPLZ - — 150 ns
Output Enable Time * * * tPZL - — 1 ms
) . tRMS - 2.2 - o
Period Jitter (1) * * * o — 50 — P ook o peak
Total Jitter (1) * * * tTL — 31 — ps | tDJ+nX1RJn=14.1(BER=1X10") (2)
. 40=fo=167 ) _ _ fo offset:12kHz to 20MHz
P i * * 10=fo<40 o ! Ps fo offset:12kHz to 5MHz
Packing Unit DS0221SR, DS0321SR: 2000pcs./reel (¢ 180) , DSO531SR: 1000pcs./reel (¢ 180) , DSO751SR: 1000pcs./reel (¢ 254)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
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SMD Crystal Oscillato

rs

DAISHINKU CORP.

DS0221SR/DS0321SR/DS0531SR/DS0751SR

B Applications

® PC, gaming equipment

® DSC, DVD, Blu-ray, HDTV, DVC, HDD
® WiMAX

® Camera module

® GbEthernet

® Automotive multimedia device

H Dimensions [mm]
DS0221SR DS0O321SR
25+0.15
3.2+0.15 ‘
Model Code vl ‘ 43 Pin Connections Model Code 24 ‘ #3 Pin Connections
‘ Frequency Pin No. | Connection Frequency Pin No. | Connection
K"””“ ************** #1 OE(Output Enable) I B —— #1 OE(Output Enable)
10 R‘IZ O #2 | GND 0 IR;:54 O #2 | GND
o LAY Ui #3 | Output 5 AN UV #3 | Output
g I e #4 | Veo pv} I R =3 #4 | Vec
) m 0 |
o 3D 370 1 Function a D 701 - Function
-~ #1Input [ #3 Output condition ! Lot No. #1lnput_| #3 Output condition
e w0 H Oscillation out H Oscillation out
#1 Index Open | Oscillation out #1 Index / #1 #2 Open | Oscillation out
\ Logo L [Highz Logo L [Highz
®
o
o I 1 f—1
a 5
P » B Recommended Land Pattern =
IS (Top View) - l Recommended Land Pattern
158 1.7 (Top View)
2.1 2.2
#1 ! #2 } ' #1 | #2 |
T P
— 2 7 2l 177 7 777
| T2 YV Zimmy7 2| 22 w2
te} T ; o
I e I L (= e e [ S Ty B ol
- — _ = ~ i i
77 7 77 S
- ! e w ‘1 V7 7] w0
7 d ! . ! A
4% WZ%; Z722| _| 7278 o %\ % 2 2
#4 \ #3 \
#4 \ #3 \
3 ©
0.68 9 1.0 09 c 12
DSO531SR DSO751SR
Pin Connections Pin Connections
Pin No. | Connection Pin No. | Connection
5.0+0.2 #1 | OE(Output Enable) 7.3+02 | #1 | OE(Output Enable)
Model Cod #2 | GND #2 GND
~oce e #3 | Output #4 Frequency #3_ | Output
Frequency #4 | Voo (kHz) #4 | Voo
Function Model Code Function
#1lnput | #3 Output condition #1Input | #3 Output condition
H Oscillation out H Oscillation out
Open | Oscillation out Open | Oscillation out
L High Z L High Z
—y Y]
2 MATA] i
l Recommended Land Pattern 2 Il Recommended Land Pattern
(Top View) (Togo\éiew)
2.54 2.54 -
#1 #2 | ) | | | .
P | = A . sl
% % j[% ! ; 2z 2];
| ! | i ) i
3 i J {
— o B io} a | ]
gty Y| s Yo
Rzz3eledz e oBE B
o - - A Lo
| g A R | e kA S ZAZZT Qi
#4 #3 T T i
1.2 14 T T
1.8

a7



DAISHINKU CORP.

SMD Crystal Oscillators
DS0221SR/DS0321SR(kHz)

BFeatures

® Supply Voltage:
1.8vV/2.5V/2.8V/3.0V/3.3V/5.0V
® 3-state function
® Low current consumption
® CMOS Level Output
@ High speed start-up: 2ms max. until frequency output after power on
@ Stable frequency variation realized by adopting an At cut resonator
® AEC-Q 100 compliant

RoHS Compliant

[Function Codel

M Applications DSO**SR A A
, @ Timer module, Industrial measuring equipment, .
Actual size DSO221SRE DSO321SR O Consumer Product, Clock source for RTC, VHY v I ol
automotive multimedia device =g - _
B :2.8V N:+35x107°
[Typel [ psoez1sRr 2520 size C:25V C:£30X1 O_Eé
- D:1.8V D:£25X10™
DS0321SR 3225 size :
Y :5.0V
When requesting the product, please select
the model and function code of your request.
H Standard Specification
RuEEh Clols Output Frequency Range Sp6C
Item Supply | Frequency Legend X ) Condition
Voltage | tolerance i, min. . max. \hrié
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
B +2.6 +2.8 +3.0
<fo=
Supply Voltage C * 32.768=fo=50 Vee o085 o5 1275 \Y
D +1.6 +1.8 +2.0
Y +4.5 +5.0 +5.5
A —100 - +100
Frequency Tolerance B —50 - +50 —40to +85C | —10 to +70C
(includes frequency tolerance at * N 32.768=fo=50 f_tol —35 = +35 x107° (Standard Operating
room temperature) C —30 — +30 —20 to +70°C | Temperature Range)
D —25 - +25 —10to +70C
AM,B, fo=32.768 — — 50
. CD 32.768<fo=50 - = 82
Current Consumption v * f0=32.768 lcc — — 80 UA | No Load
32.768<fo=50 - = 100
Stand-by Current(# 1 pin "L" Level) * * 32.768=fo=50 I_std - - 1.5 uA | —40to +85C
Load Condition % * 32.768=fo=50 L_cmos — — 15 pF
Symmetry * * 32.768=fo=50 SYM 45 50 55 % at 50% Vcc
O Level Input Voltage * * * VoL - - Vcex0.1 v
1 Level Input Voltage * * * Von | Veex0.9 - -
Rise and Fall Time * * 32.768=fo=50 tr, tf - - 20 ns 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * * I - - Vcex0.2 v
OE Pin 1 Level Input Voltage * * * Vin | VeecX0.8 - -
Output Disable Time * * * tPLZ - = 150 ns
Output Enable Time * * * tPZL - - 2 ms
. . tRMS - 15 - o
Period Jitter (1) * * * oo — 150 — ps Peak 1o poak
Total Jitter (1) * * * tTL - 220 - ps tDJ+nXtRJ n=14.1 (BER=1X10""2) (2)
Packing Unit 2000pcs./reel (¢ 180)

(1) Measured WAVECREST DTS-2075

YAV ELT . Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter

B DS0O221SR(kHz) [mm] W DSO321SR(kHz)

H Dimensions

[mm]

3.2+0.16

25+0.15

B Dimensions | .

Model Code

Pin Connections
.| Connection
#1__| OE(Output Enable)

Pin Connections
Connection
OE(Output Enable)
GND
Output
Veo

2.0+0.16
256+0.15

Function
#Tinput
H

3 Output condition
scillation out

#3 Output condition
H__|Oscillation out
Oscillation out
High Z

Open
L

scillation out
ligh Z

~[o[o[

W Recommended Land
Pattern
(Top View)

B Recommended Land
Pattern
(Top View)
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DAISHINKU CORP.

SMD Crystal Oscillators
S0221SY/DS0321SY

HFeatures

® Available frequency range : 32.768kHz, 1.049 to 8.5MHz
® Supply Voltage: 1.8V/2.5V/2.8V/3.3V

® 3-state function

® Low current consumption: 10uA typ.(32.768kHz) Po-Free
® CMOS Level Output

@ Stable frequency variation realized by adopting an At cut resonator
® AEC-Q 100 compliant

Hl Applications

® Timer module, Industrial measuring equipment,
Consumer Product

RoHS Compliant

[Function Codel

Actual size DS0221SY {0 DS0321SY 3 DSO**SY A A
A 3.3V A:+£100%x107°°
[Typel [ psoz21sY 2520 size B:2.8V B:+50x10°°
DS03218Y 3225 size C:25V N:£35x107°
D:1.8V C:i+£30x10°°®
D:+25x107°

When requesting the product, please select
the model and function code of your request.

Bl Standard Specification

Function Code Spec.
Item Supply | Frequency |Output Frequency Range |Legend . . Condition
Voltage | tolerance min. i, max. U
A +3.0 +3.3 +3.6
B 32.768kHz +2.6 +2.8 +3.0
SuEsly ValiEee c * 1.0495fo<85MHz | Ve | 4pp5 | +25 | +275 | ¥
D +1.6 +1.8 +2.0
A —100 = +100
Freguency Tolerance B 32.768KHz —50 - +50 —40t0 +85C | —10to +70C
(includes frequency tolerance at * N ] O49<'f058 5MHz f_tol —-35 — +35 x107° (Standard Operating
room temperature) o) . == —-30 — +30 —20 to +70°C | Temperature Range)
D —25 = +25 —10to +70C
. 32.768kHz - - 18
* L DT
Current Consumption 1 Ga5=r0=86MHs 1 'cc = = 500 uA | No Load
Stand-by Current(# 1 pin "L" Level) * * * I_std - - 3 MA | —40to +85C
Load Condition * * * L_cmos — - 15 pF
__327eskHz | a5 _ | 50| 8_] , )
Symmetry * * 1049=to=8.5Mbz | S™ ["40 50 60 % | 8150% Vee
O Level Input Voltage * * * VoL - — VeeXx0.1 v
1 Level Input Voltage * * * Vou | VeecXx0.9 — —
Rise and Fall Time * * * tr, tf - - 15 ns 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * * Vio - - Veex0.2 v
OE Pin 1 Level Input Voltage * * * ViH | VeeX0.8 - —
Output Disable Time * * * tPLZ — — 100 ns
Output Enable Time * * * tPZL - - 20 ms
Packing Unit 2000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
Hl DS02218SY [mm] W DS0O321SY [mm]
H Dimensions H Dimensions

25+0.15 3.2+0.16

Model Code

#3 Pin Connections
Frequency ~ Pin No.| Connection
————————— - #1_| OE(Output Enable)
ND

Pin Connections

Pin No [ Connection

#1 OE(Output Enable)
ND

Model Code
#4

#3 | Output
#4 | Vee

#3 | Output
#4_ | Voo

2.0£0.15
26+0.15

Function
#Tinput [ #3 Output condition
H Oscillation out
Open | Oscillation out

[l . #Tinput | #3 Output condition
H__[Oscillation out
Gpen_| Oscillation out

L High Z

L High Z
B Recommended Land B Recommended Land
Pattern Pattern
(Top View) (Top View)

1.75
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SMD Crystal Oscillators
DS0223S/DS0323S SERIES

B Features

® 2.5V/3.3V operating voltage, High speed type

® 3-state function

® LV—PECL output (DS0223/323SK)
® LVDS output (DS0223/323SJ)

® HCSL output (DS0223/323SD)

® AEC-Q100 Compliant

B Applications

DSO***8

@ Sever, Optical transmission device, Function Codel

Communication base station and

DAISHINKU CORP.

RoHS Compliant

- . ; s Model Code Operating Temperature Range
Actual size DS0223S0 DS0323S [ Automotive multimedia device ¢ vpecL 'IZ A — 10 to +70C
J 1 LVDS C:—40to+85T
(Typel D : HCSL
DS0223S SERIES 2520 size Supply Voltage E\recfg}g%y T(])Ig[aence
: 1 3. = X
o DS0323S SERIES | 3225 size AR B TeoXI0
. Standard Specrﬁcatlon When requesting the product, please select the model and function code of your request.
Type Lesam) DS0223SK DS0223sJ DS0223sD
Item DS0323SK DS0323sJ DS0323SD
Output Specification - LV-PECL LVDS HCSL
Output Freguency Range fo 13.5 to 167MHz(DS0223S SERIES)/13.5 to 212.5MHz(DS0323S SERIES)
Supply Voltage Vee +2.5V+0.125V/+3.3V£0.165V
Frequency Tolerance (ncludes frequency tolerance at room temperature) f_tol +50x107° max., £100xX10°° max.
Storage Temperature Range T_stg —40 to +85C
Operating Temperature Range T_use —10 to +70C ,—40 to +85C
Current Consumption lcc 45mA max. (fo<] 70MH), 50mA mx. (1 70MHz<os2125MHy) | 20mA max. [ 30mA max. (fo<170MHz), 35mA max. 1 70MHz<fo<2125MH)
Stand-by Current(#1 pin "L" Level) |_std 10 LA max.
Load Condition Load-R 50Q to Vec—2V [ 100Q (Output—OutputN) [ 500
45 to 55%
Symmetry SYM [at outputs cross point]
O Level Output Voltage VoL Vee—1.81 to Vec—1.62V = —0.15t0 0.15V
1 Level Output Voltage Vor Vce—1.025 to Vee—0.88V - 0.58 to 0.85V
0.5ns max. 0.4ns max. 0.5ns max.
Rise and Fall Time tr, tf
[20 to 80% Output, OutputN] [20 to 80% Output—OutputN] [0.175 to 0.525V Level]
Differential Output Voltage Voo1, Vopz - 0.247 to 0.454V —
50mV
Change to Vop 4Voo - [4Voo= | Vop1—Vopz | ] -
Offset Voltage Vos - 1.125 to 1.375V -
Offset to Vs AVos — 50mV —
Crossing Point Voltage Ver - = 250 to 550mV
OE Pin O Level Input Voltage Vi VceX0.3 max.
OE Pin 1 Level Input Voltage i VceX0.7 min.
Output Disable Time tPLZ 200ns
Output Enable Time tPZL 2ms
Period Jitter (1) tRMS 5ps typ. (13.5MHz=fo<27MHz) / 2.5ps typ. (27MHz=fo<212.5MHz) (o)
tp-p 33ps typ. (13.5MHz=fo<27MHz) / 22ps typ. (27MHz=fo<212.5MHz) (Peak to peak)
Total Jitter (1) tTL 50ps typ. (13.5MHz=fo<27MHz) / 35ps typ. (27MHz=fo<212.5MHz) [tDJ + nxtRJ n=14.1(BER=1x10""%) (2)]
Phase Jitter i 1.5ps max. (13.6MHz=fo<27MHz) / 1ps max. (27MHz=fo<212.5MHz)
[13.5MHz=fo<40MHz fo offset:12kHz to 5MHz foz40MHzfo offset:12kHz to 20MHz]
Packing Unit 2000pcs./reel (¢ 180)

(1)Measured WAVECREST DTS-2075
(2)tDJ:Deterministic jitter tRJ:Random jitter

l DS0223S SERIES

H Dimensions

Consult our sales representative for other specifications.

[mm] @ DSO323S SERIES [mm]

H Dimensions

Model Code Pin Connections
Frequengy  Model Code Pin Connections. 2+0.15 DS03238J: Pin No. [ Connection
Model Code 25+0.15 SR Ths0pas, g Pin No. | Connection Model Code DS0323SK(@26VyKB _#1 | OE(Qutput Enable)
| \ DS02235K (25V) : KB #1_ | OE(Output Enable) —_— DS0323SK(E.3VK _#2 | NG
" K (33v): K = Tne DS03235DD %3 |GND
_ DS0223%0 D PN ) 10 #4__| Output
0 #4 | Output = #5 OutputN
S #5 | OutputN 3 #6 Vee
+H #6 Vec m Function
Q Function o #1 Input | #4,#5 Output condition
« ~ #1Input | #4.#5 Output condition 3 H | Oscilatonout
= H Oscillation out
#1 Index /%1 #2 #3L N Open | Oscilation out DDLEH %
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DAISHINKU CORP.

SMD Crystal Oscillators
DS0533S SERIES

BFeatures
® 5032 size, 1.1Tmm height
® 2.5V/3.3V operating voltage,
High speed type(13.5 to 212.5MHz)
® 3-state function
® |V-PECL output(DS0533SK)
® VDS output(DS0533SJ)

.Applications RoHS Compliant
® Sever, SONET/SDH, PC

Actual size [ ]

B Standard Specification

[tem Type | | egend DS0533SK DS0533SJ

Output Specification - LV-PECL LVDS

Output Frequency Range fo 13.5 to 212.5MHz

Supply Voltage Vce +2.5V£0.125V/+3.3V£0.165V

Frequency Tolerance (Includes requency tolerance at room temperature) f tol +50X% 107° max., 100 X 10°° max.

Storage Temperature Range T stg —40 to +85T

Operating Temperature Range | T_use —10to +70C, —40 to +85TC

Current Consumption Icc 45mA max. (fo<170MHz), 50mA max. (170MHz<fo<21 2.5MHz)| 20mA max.

Stand-by Current(#1 pin "L" Level) |_std 10uA max.

Load Condition Load-R 500 to Vec—2V | 100Q (Output-OutputN)

(o)

Symmetry SYM [at out‘éﬁttsoc?c?s/éJ point]

O Level Output Voltage VoL Vee—1.81 to Vec—1.62V —

1 Level Output Voltage VoH Vcc—1.025 to Vec—0.88V —

; ) 0.5ns max. 0.4ns max.
Rise and Fall Time tr. tf [20 to 80% Output, OutputN] [20 to 80% Output—OutputN]
Differential Output Voltage Vob1, Vobz - 0.247 to 0.454V
50mV

Sl e 4Voo - [4Vop= | Vob1—Vopz | ]

Offset Voltage Vos - 1.125 to 1.375V

Offset to Vgg AVos - 50mV

OE Pin O Level Input Voltage ViL VceX0.3 max.

OE Pin 1 Level Input Voltage ViH VceX0.7 min.

Output Disable Time tPLZ 200ns

Output Enable Time tPZL 2ms

Period Jitter (1) tBMS 5ps typ. (13.5MHz=fo<27MHz) / 2.5ps typ. (27MHz=fo<212.5MHz) (0)

tp-p 33ps typ. (13.5MHz=fo<27MHz) / 22ps typ. (27MHz=fo<212.5MHz) (Peak to peak)
Total Jitter (1) tTL 50ps typ. (13.5MHz=fo<27MHz) / 35ps typ. (27MHz=fo<212.5MHz) [tDJ + nxtRJ n=14.1(BER=1X10"%) (2)]
Phase Jitter tpj 1.5ps max. (13.5MHz=fo<27MHz) / 1ps max. (27MHz=fo<212.5MHz)
[13.5MHz=fo<40MHz.fo offset:12kHz to 5MHz fo=40MHz,fo offset:12kHz to 20MHz]

Packing Unit - 1000pcs./reel (¢ 180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter

[mm]
Hl Dimensions I Recommended Land Pattern

5.0+0.2 ~ Frequency

(k) <Top View>

Model Code DSO533SJ(2.5V,3.3V) — 0533SJ 157 187
bl DS0533SK(2.5V) — 0533SKB
--05338J— DS0533SK(3.3V) — 0533SK

e A
D KDS 1701 Pin Connections Tzl ol
Pin No. | Connection

#1 OE(Output Enable) Q

#2 | NC o 4 :
#3 | GND | |
#4 | Output . e S
#5 OutputN J !

1.6

#6 Vee

0.89

Function
#1 Input | #4,#5 Output condition
H Oscillation out
Open | Oscillation out
L High Z

51



DAISHINKU CORP.

SMD Crystal Oscillators
DSO0753S SERIES

BFeatures
® Package size: 7.3X4.9X1.5mm
® 2.5V/3.3V operating voltage,
High speed type(13.5 to 212.5MHz)
® 3-state function
® [ V-PECL output(DS0O753SK)
@ | VDS output(DSO753SJ)
® HCSL output(DSO753SD) RoHS Compliant

B Applications
® Sever, FC-HBA

Actual size
B Standard Specification [:]

ltem Type | Legend DS0753SK DS0753SJ DS0753SD
Output Specification - LV-PECL LVDS HCSL
Output Freqguency Range fo 13.5 to 212.5MHz
Supply Voltage Vce +2.5V+0.125V/+3.3V+0.165V
Frequency Tolrance (ncudes fequency toerance et oo temperatue) | £_tool +50x107® max., £100X10°° max.
Storage Temperature Range| T_stg —40 to +85T
Operating Temperature Range T_use —10to +70TC, —40 to +85TC
Current Consumption Icc 45mA max, (fo< 1 70MHz), 50mA max, (170MHz<fo<212.5MHz) | 20mA max. |30mA max. (fo<170MHz), 35mA max, (170MHz<f0<2125MHz)
Stand-by Current(#1 pin "L" Level) |_std 10uA max.
Load Condition Load-R 500 to Vecc—2V | 100Q (Output—OutputN) | 500
(o)
Symmetry SYM [at out‘éﬁtgoc?gs/é) point]
O Level Output Voltage VoL Vcc—1.81 to Vec—1.62V - —0.15t0 0.15V
1 Level Output Voltage VoH Vec—1.025 to Vec—0.88V - 0.58 to 0.85V
Rise and Fall Time tr tf 0.5ns max. 0.4ns max. 0.5ns max.
’ [20 to 80% Output,OutputN] | [20 to 80% Output-OutputN] [0.175 to 0.525V Level]
Differential Output Voltage |Vop1, Vob2 — 0.247 to 0.454V -
50mV
Change to Vgp AVobp - [4Vop= | Vop1—Vooz | ] -
Offset Voltage Vos - 1.125 to 1.375V -
Offset to Vg AVos - 50mV -
Crossing Point Voltage Ver - - 250 to 550mV
OE Pin O Level Input Voltage ViL VceX0.3 max.
OE Pin 1 Level Input Voltage VIH VeeX0.7 min.
Output Disable Time tPLZ 200ns
Output Enable Time tPZL 2ms
Period Jitter (1) tRMS 5ps typ. (13.5MHz=fo<27MHz) / 2.5ps typ. (27MHz=fo<212.5MHz) (o)
tp-p 33ps typ. (13.5MHz=fo<27MHz) / 22ps typ. (27MHz=fo<212.5MHz) (Peak to peak)
Total Jitter (1) tTL 50ps typ. (13.5MHzfo<27MHz) / 35ps typ. (27MHz<fo<212.5MHz) [tDJ + nxtRJ n=14.1(BER=1x10"%) (2)]
Phase Jitter tpi 1.5ps max. (13.5MHz=fo<27MHz) / 1ps max. (27MHz=fo<212.5MHz)
[13.5MHz=fo<40MHz,fo offset: 12kHz to 5MHz fo=40MHz,fo offset:12kHz to 20MHz]
Packing Unit - 1000pcs./reel(¢p254)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter

[mm]

7.3+0.2

Hl Dimensions Il Recommended Land Pattern

Frequency Model Code

DS07535J(2.5V,3.3V)~0753SJA <Top View>
DS0753SK(2.5V)~0753SKB
DS0753SK(3.3V)~0753SKA 254 | 254

DS0753SD(2.5V,3.3V)~0753SDA

Pin Connections
_PinNo.| Connection
#1 OE(Output Enable)
#2 NC
#3 GND ]
#4 Output
#5 | OutputN
#6 Vee

#1 Input| #4.#5 Output condition
H Oscillation out
Open | Oscillation out
High Z
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DAISHINKU CORP.

SMD Crystal Oscillators
DS0O753H SERIES

BFeatures

® Available with three types of output functions:
CMOS, PECL, LVDS

@ Differential output (LV-PECL, LVDS)

@ Low jitter

@ 3-state function

RoHS Compliant

B Applications
® Optical transmission device,
radio transmitter-receiver equipment

Actual size ‘:’
H Standard Specification
T TVPe | | egend DSO0753HV DS0753HK DS0753HJ
Output Specification - CMOQOS LV-PECL LVDS
Output Frequency Range fo 170 to 230MHz 212.5 to 350MHz
Supply Voltage Vce +3.3V*+0.165V +2.5V+0.125V/+3.3V+0.165V
FreqUency Tolrnce ol ey tolanceat o fmpeete f_tol +50% 107° max.
Storage Temperature Range | T_stg —40 to +85TC
Operating Temperature Range| T_use —201to +70C
Current Consumption Icc 70mA max. | 90mA max. | 70mA max.
Stand-by Current(#1 pin "L" Level) |_std 30uA max.
Load Condition Load 15pF max. 50Q to Vcc—2V | 100Q(0Output-OutputN)
Symmetry SYM 45 to 55%[50% Vcc Level] 45 to 55%[at outputs cross point]
O Level Output Voltage VoL VeeX0.1 max. Vcc—1.81 to Vec—1.62V -
1 Level Output Voltage VoH Vee X 0.9 min. Vee—1.025 to Vec—0.88V -
Rise and Fall Time tr, tf 2.0ns max.[10 to 90% Vcc Level] | 1.0ns max.[20 to 80% Output,OutputN] | 1.0ns max.[20 to 80% Output—OutputN]
Differential Output Voltage|Vop1, Vobz) - - 0.247 to 0.454V
Change to Vgop AVob - - 50mV[4Vop= | Vop1—Vopz | ]
Offset Voltage Vos - - 1.125 to 1.375V
Offset to Vg AVos - - 50mVv
OE Pin O Level Input Voltage ViL Vce X 0.3 max.
OE Pin 1 Level Input Voltage VIH Vee X 0.7 min.
Output Disable Time tPLZ 200ns max.
Output Enable Time tPZL 2ms max.
) . tRMS 2.2ps typ. [o] 2.5ps typ. [O]
Period Jitter (1) tp-p 20ps typ.[Peak to peak] 22ps typ.[Peak to peak]
Total Jitter (1) tTL 32ps typ. [tDU+nXtRIN=14.1BER=1X10") ()] | 35ps typ. [tDJ+nxtRJ n=14.1(BER=1x10"3) (2)]
Phase Jitter tpj 1ps max. (fo offset: 12kHz to 20MHz)
Packing Unit - 100pcs./reel or 500pcs./reel (¢ 180)

(2)tDJ:Deterministic jitter

(1)Measured WAVECREST DTS-2075

tRJ:Random jitter

Consult our sales representative for other specifications.

[mm]

H Dimensions

Frequency

#1 Index

Q
o
H
o
!

I Model Code DSO753HV—+0753HV
DS0753HK—~0753HK
DS0753HJ ~0753HJ

Pin Connections
Pin No.| Connection
#1 OE(Output Enable)
@2 NG
#3
#4
#5

GND

Output

NC - DSO753HV

OutputN - DSO753HK
DS0753HJ

Vce

#6
Function
#1 Input

H

Open

L

#4.#5 Output condition

Oscillation out
Oscillation out

High Z

Hl Recommended Land Pattern
<Top View>
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DAISHINKU CORP.

Crystal Oscillators

DLOS555MB

B Features BType DLOB555 MB
® Small crystal oscillator DOO®®®®®G O
in TO92 package @ D: Corporate name(Daishinku) Pb-Free
® No PLL, No multiplier in ® L Lead type
oscillation circuit @% g; gmsms
(The divider circuit, ® 5: 3terminals
SOme cases be used) '\é {\/Agéc?éil/[.’%mos Level Output

® High-speed oscillation
start up time(1ms)

® Tape and ammo-pack
packing for automatic
insertion machine

Hl Recommended Operating Conditions

RoHS Compliant

B Applications
® Substitution products for DOC-49S
® |Industrial equipment

H Absolute Maximum Ratings

Item Legend Spec. Unit Iltem Legend| min. typ. max. Unit
Supply Voltage Vce —0.6 to +6.0 Vv Supply Voltage Vce 1.6 5.0 5.5 Y,
QOutput Pin Voltage Vour —0.6toVecct0.6 | V Load Capacitation fo>48MHz| L_cmos - - 15 pF
Output Pin Current lout 10 mA Load Capacitation fo=48MHz | L_cwmos - - 30 pF
Storage Temperature Range|  T_str —40 to +105 c Operating Temperature Range T_opr -10 - +85 T

B Standard Specification
Spec.
Item Legend - 2 Unit Condition
min. typ. max.
0.75 - 54 L_cwmos : 15pF
Output Frequency Range fo 0.75 — 28 MHz L ovos : 30pF
+100 s .
Frequency Tolerance - - - +50 X10 T_opr=—10 to 85T Vcc=1.6 to 5.5V
Aging - - - +5 X10"%/year
Current Consumption Icc - - 8 mA No load
Symmetry SYM 45 - 55 % 50% Vcc level
0 Level Output Voltage VoL - - VeexO0.1 Y, loL=4mA
1 Level Output Voltage Von |Vecex0.9 - - Y lon=—4mA
. . - 1.8 3.8 L_cmos: 15pF 20 to 80% Vcc level
trtf
R e (Rl e ’ = 38 75 M I cwos : 30pF 20 to 80% Vcc level
Start Up Time T_start - - 1 ms t=0 at 90% Vcc
. - —145 - Offset 1kHz
Phase Noise — 158 — dBe/Hz o oKz
. X tRMS - 2.4 - g
Period Jitter (1) D — 20 — Peak to peak
Total Jitter (1) tTL — 34 - ps tDJ+nXxtRJ n=14.2(BER=1X10""3) (2)
. 10MHz=fo<40MHz fo offset12kHz to 5MHz
j - - 1
Pl J k0 (2 tol 40MHz=fo=60MHz fo offset12kHz to 20MHz
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter ~ tRJ:Random jitter
(3)Measured Agilent Technologies E5052B
H Dimensions [mm]
Hl Dimensions 5.0 4.0 Bl Marking
@ Model Code
o ‘ o o A
RE8e L L® ) o o § o™
§ @/ @ Lot No.
y —®
N
10
v
0.45 |lLoa

1:0utput 254 254

2:GND

3:Vce

Unit:mm D

Tolerance:0.5mm <%
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SMD Voltage Controlled Crystal Oscillators

DSV211AV/DSV211AR

B Features

@ 20 16size, 0.72mm height. Ultra miniature SMD-VCXO

@ The product is an analog VCXO which ensures good
variable frequency and a linear changing frequency

@ Low current consumption

Pb-Free

Bl Applications
® DVD, Digital TV, STB FOHS Complian
® Camera modules

Actual size @

B Standard Specification

Item Type Legend DSV211AV DSV211AR
Output Frequency Range fo 19.2 to 80MHz 12MHz, 19.2 to 80MHz | 19.2 to 30MHz, 38.4 to 60MHz
Supply Voltage Vcec +2.8vV+0.28V +3.3V:0.33V +1.8v+0.18V
Frequency Control Voltage Vcont +1.4V+1.4Vv +1.65V+1.65V +0.9vV0.9V
Storage Temperature Range T_stg —40 to +85T
Operating TemperatureRange | T_use —10 to 70°C /—30 to +85T
Freuency Tolranc (ncluds eguency folance atron fempertue) f_tol +40%107® max.
Frequency Adjustment Range | f cont +100%107® min. [Positive Slope] +£80X10°° min. [Positive Slope]
Current Consumption lcc 9.4mA max. [No Load] | 13.6mA max. [No Load] 2.9mA max. [No Load]
Load Condition L_cmos 15pF
Symmetry SYM 45 to 55% [50% Vce Level]
O Level Output Voltage VoL VeeX0.1 max.
1 Level Output Voltage VoH Vee X 0.9 min.
Rise and Fall Time tr, tf 10ns max. [10 to 90% Vcc Level]
tRMS 2.5ps typ. (o 3.2ps typ. (o
Period Jitter (1) ps typ. (0) ps typ. (0)
tp-p 23ps typ. (Peak to peak) 29ps typ. (Peak to peak)
Total Jitter (1) tTL 35ps typ. [tDJ + nXtRJ n=14.1(BER=1X 107"2)(2)] |45pstyp. {tDJ + nxtRJ n=14.1(BER=1X10"%2)]
Phase Jitter tpj 1ps max. (fo offset: 12kHz to 5MHz) 1.5ps max. (fo offset: 12kHz to 5MHz)
Packing Unit - 3000pcs./reel(¢180)
(1)Measured WAVECREST DTS-2075 B Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
[mm]
Bl Dimensions Il Recommended Land Pattern
Model Code Model Code DSV211AV : WV <Top View>
DSV211AR: VR T4
8 Pin Connections %7" r "7?
A Pin No.| Connection 277 T“ir % i
N |
: I TN
Outpu - A B
ﬁz Vc::p : % 7 ‘ i 7 i ®
#1 Index Logo G- 12 °
8
o 09
+ %7
N 7 7
o \
1.25
#1% - #2
7
T Z)|i:
of 1L 1 1o
o
7 ‘ 77
v
#4% ‘ 743
055 =
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators
Ve221SV/DSV221SR

B Features
® 2520 size, 0.815mm height. Miniature SMD-VCXO
® The product is an analog VCXO which ensures
good variable frequency and a linear changing frequency
® Low current consumption

Pb-Free

Bl Applications
@ DVD, Digital TV, STB

RoHS Compliant

Actual size @
H Standard Specification
Item TyPe| |egend DSV221SV DSV221SR
Output Frequency Range fo 6.75 to 90MHz 7.5 to 60MHz
Supply Voltage Vce +2.8V+0.28V +3.3V+0.33V +1.8v+0.18V
Frequency Control Voltage Vcont +1.4V+1.4V +1.65V+1.65V +0.9v+0.9vV
Storage Temperature Range T_stg —40 to +85T
Operating Temperature Range T_use —10 to 70C /—30 to +85C
Frequency Tolerance (Includes frequency tolerance at room temperature.) f_tol +40%107° max.
. +125%107° min. +100x107° min.
Frequency Adjustment Range f_cont . o
[Positive Slope] [Positive Slope]
3mA max.(6.75MHz=fo=40MHz) 4mA max.(6.75MHz=fo=40MHz)
<fo=.
Gurrent Gonsumntion | 5.5mA max.(40MHz<fo<65MHz) | 7.5mA max.(40MHz<fo=<65MHz) irrnnﬁ TﬁZ’;Z;’mg;fg:ggmgg
2 ce 9.5mA max.(65MHz<fo=90MHz) 13.5mA max.(65MHz<fo=90MHz) ' [No Load] -
[No Load] [No Load]
Load Condition L cmos 15pF
Symmetry SYM 45 to 55% [50% Vcce Level]
O Level Output Voltage Vo VeeX 0.1 max.
1 Level Output Voltage VoH VeeX 0.9 min.
<fo=.
10ns max.(6.76MHz=fo=40MHz) 10ns max.(6.75MHz=fo= 40MH2)
. . 6ns max.(40MHz<fo=65MHz)
Rise and Fall Time tr, tf 6ns max.(40MHz<fo=65MHz)
4ns max.(65MHz<fo=90MHz) [10 to 90% Vec]
[10 to 90% Vee] 0 e
. . tRMS 2.4ps typ. (0) 3.0ps typ. (0)
Period Jitter (1
S ST (1) tp-p 22ps typ. (Peak to peak) 28ps typ. (Peak to peak)
Total Jitter (1) tTL 33ps typ. [tDJ + nxtRJ n=14.1(BER=1X10"?)(2)] 42ps typ. [tDJ + nXtRJ n=14.1(BER=1X10"9)(2)]
Phase Jitter . 1ps max. (10MHz=fo<40MHz,fo offset: 12kHz to 5MHz. 1.5ps max. (10MHz<fo<40MHz,fo offset: 12kHz to 5MHz.
tpi fo=40MHz,fo offset: 12kHz to 20MHz) f0240MHz fo offset: 12kHz to 20MHz)
Packing Unit - 2000pcs./reel(¢180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
[mm]
l Dimensions Il Recommended Land Pattern
25+0.16
Model Code Model Code DSV221SV : VV H
#4 | #3|  Frequency DSV2218R: VR <Top View>
T
An/ a=2 1.7
o WV, 27.0
S - - Pin Connections
+ L Pin No. | Connection
5] n'™7n1 #1 Vcont (47 7 %”
« B/@ L {]QL #2_| GND W %/A
L #3 Output 9 T T
#1 | #2 \LotNo. a4 [ veo I e
#1 Index —= = -
Logo §7% %/ )
u a2 2 S
® f 1.0
=}
3 1.58
[T}
o #1 #2
— | Y
I
- 5 o
)
7 %
#4 ‘ #3| 0.68
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators
V321SV/DSV321SR

BFeatures

® 3225 size, 1.1 mm height. Miniature SMD-VCXO

® The product is an analog VCXO which ensures good
variable frequency and a linear changing frequency.

® Low current consumption

.ADD'icatiOI‘IS RoHS Compliant
® DVD, Digital TV, STB, backbone transmission equipment
Actual size []
B Standard Specification
Item Type | Legend DSV321SsV DSV321SR
Output Frequency Range fo 13.5 to 54MHz 6.75 to 90MHz 13.5 to 54MHz
Supply Voltage Vee +2.8V+0.28V +3.3V+0.33V +1.8V+0.18V
Frequency Control Voltage Vcont +1.4v+1.4v +1.65V+1.65V +0.9v+0.9v
Storage Temperature Range T stg —40 to +85T
Operating Temperature Range T_use —10to +70C /—30 to +85C
Frequency Tolerance (Includes frequency tolerance at room temperature.) f_tol +40% 107° max.
Frequency Adjustment Range f_cont +125% 107® min./£ 100X 10~° min. [Positive Slope] +100% 10"° min. [Positive Slope]
A .(8.75MHz=fo<40MH!
3mA max.(13.5MHz=fo<40MHz) 5r8nmAmni);:6(405MHzZ<foo<SA?MHZZ)) 2mA max.(13.5MHz=fo=36MHz)
Current Consumption lcc 5mA max.(40MHz<fo=54MHz) ’ - 3mA max.(36MHz<fo=54MHz)
12mA max.(54MHz<fo<90MHz)
[No Load] [No Load]
[No Load]
Load Condition L cmos 15pF
Symmetry SYM 40 to 60% [50% Vcc Level]
O Level Output Voltage VoL VeeX0.1 max.
1 Level Output Voltage VoH VeeX0.9 min.
10ns max.(13.56MHz=fo<40MHz) 10ns max.(6.75MHz=fo=40MHz) <fox
) ) B e (AOMHz £ To £ EAMH2) 10ns max.(13.5MHz=fo=40MHz)
Rise and Fall Time tr, tf 6ns max.(40MHz<fo=54MHz) P 6ns max.(40MHz<fo=54MHz)
4ns max.(54MHz<fo<90MHz) o
[10 to 90% Ve Level] [10 to 90% Ve Levell [10 to 80% Voc Level]
2.4ps typ. X X
Period Jitter (1) tRMS ps typ. (0) 3.5ps typ. (0)
tp-p 22ps typ. (Peak to peak) 32ps typ. (Peak to peak)
Total Jitter (1) tTL 33ps typ. [tDJ + nxtRJ n=14.1(BER=1X10"?3)(2)] 49ps typ. [tDJ + nXtRJ n=14.1BER=1x10"%(2)]
Phase Jitter . 1ps max. (10MHz=fo<40MHz, fo offset: 12kHz to 5MHz. 1.5ps max. (fo<40MHz, fo offset: 12kHz to 5MHz,
i fo=40MHz, fo offset: 12kHz to 20MHz) f0240MHz, fo offset: 12kHz to 20MHz)
Packing Unit - 2000pcs./reel(¢180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter
[mm]
M Dimensions Hl Recommended Land Pattern
3.2+0.15
Model Code DSV321SV:VV .
s ‘ v DSV321SR:\VR <Top View>
Model Code Frequency
o [ | I Pin Connections
= _PinNo. | Connection
3 ””” #1 Vecont
0 __# | GND
QY] P11 il #3 Output
#1 Index 1 #4 Vee
I
#1 \ Logo *2
oYl
o
|
~
o
+
- | 2.1 |
#1 i #2
7 O
i
o |
O _ j I
. W
A |
#4 ‘ I #3 10
0.90 ©
et S
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BFeatures

(0.022cc)

B Applications

@ 5032 size, 1.2mm height. Miniature SMD-VCXO

® The product is an analog VCXO which ensures good
variable frequency and a linear changing frequency.

DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators
DSV531S/DSV532S SERIES

Pb-Free

RoHS Compliant

@ DVD, Digital TV, STB, backbone transmission equipment

Actual size {3}
M Standard Specification
Item Type| Legend DSV531SV/DSV532SV DSV531SB/DSV532SB
Output Frequency Range fo 1.25 to 80MHz 5 to 50MHz
Supply Voltage Vce +3.3V:0.3V +5.0V£0.5V
Frequency Control Voltage| Vcont +1.65V£1.65V +2.5V+2.0V
Storage Temperature Range | T_stg —40 to +85TC
Operating Temperature Range | T_use —10to +70TC
Frequeny Torance (nlces fenuency orancaat room empetie) | £_tool +50% 107° max.
Frequency Adjustment Range | f_cont +100X 10°° min. [Positive Slope]
10mA max.(fo=60MHz) 15mA max
Current Consumption lcc 15mA max.(fo>60MHz) ’
[No Load] [No Load]
Load Condition L_cmos 15pF max.
Symmetry SYM 40 to 60% [50% Vcc Level]
O Level Output Voltage VoL VceX0.1 max.
1 Level Output Voltage VoH Vee X 0.9 min.
Rise and Fall Ti tr, tf ]eons maxéfiésgl\'/\fHHz)) 10ns max.
ise and Fall Time r, ns max.(fo z
[10 to 90% Vcc Levell [10 to 80% Vec Levell

. . tRMS 2.2ps typ. [0]
Period Jitter (1) tp-p 20ps typ.[Peak to peak]
Total Jitter (1) tTL 31ps typ. [tDJ+nxtRJ n=14.1(BER=1x10"%) (2)]
Phase Jitter tpj 1ps max. [10MHz=fo<40MHz.fo offset;12kHz to BMHz ~ fo240MHz, fo offset: 12kHz to 20MHz]
Packing Unit — 1000pcs./reel(¢180)

(1)Measured WAVECREST DTS-2075
(2)tDJ:Deterministic jitter tRJ:Random jitter

Hl DSV531S SERIES

Bl Dimensions

Consult our sales representative for other specifications.

[mm] W DSV532S SERIES
Bl Dimensions

[mm]

5.0+0.2 Model Code Frequency
| Freauency ol Code Model Code
(A+kHz) DSV531SV—V531SV DSV5328V—~V5328V
A #3 DSV531SB—V531SB DSV5328B—V532SB

Pin Connections
Pin No. | Connection
#1 Veont
#2 GND
#3 Output
#4 | Voo

Pin Connections
Pin No. | Connection
#1 Veont
#2 GND
#3 Output
#4 | Veo

KDS!701

N
I

#1 #2

Lot No.

#1 Index Logo

Hl Recommended Land Pattern
(Top View)

Hl Recommended Land Pattern
(Top View)

2.54

+0.1
-0.2

3.83

|
%74 vz

1.1

2.33

#4‘
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators
DSV323S SERIES

B Features
@ Available with four types of output functions:
CMOS, LV-PECL, LVDS, HCSL
@ Differential output (LV-PECL, LVDS, HCSL)
@ Low jitter
@ 3-state function
B Applications
@ Optical transmission device, radio transmitter-receiver equipment,

RoHS Compliant

Actual size [0  digital image devices, and HDTV.
H Standard Specification
Item Type Legend DSV323sV DSV323sK DSV323sJ DSV323sD
Output Specification - CMOS LV-PECL LVDS HCSL
Output Frequency Range fo 6.75 to 170MHz 40 to 170MHz 80 to 170MHz
Supply Voltage Vece +3.3V+0.165V
Freguency Control Voltage Vcont +1.65V+1.65V
Storage Temperature Range T_stg —40 to +85C
Operating Temperature Range T_use —10 to +70C /—40 to +85C
Freguency Tolerance f_tol +50% 10°° max.
Freguency Adjustment Range f_cont +100x% 107° min. [Positive Slope]
12mA 6.75MHz=fo=90MHz
Current Consumption lec 25mA 80MHz=fo=186MHz 50mA max. 30mA max. 40mA max.
[No Load]
Stand-by Current(#1 pin "L" Level) I-std ggﬁf&?m;;fggfggm:; 30uA
Output Load Load 15pF max. 500 to Vec—2V [100Q (Output—0OutputN) | 500
ST SYM 40 to 60% 40 to 60% )
[50% Vce Level] [at outputs cross point]
O Level Output Voltage Vo VeeX0.1 max. Vee—1.81 to Vee—1.62V - —150 to 150mV
1 Level Output Voltage Vo Vee X 0.9 min. Vee—1.025 to Vee—0.88V - 600 to 850mV
10ns max.(6.75MHz=fos40MHz)
Ens ma(40WHz fo=SaiHz) 0.5ns max. 0.5ns max. 0.5ns max.
IR ) (el Ve it 4ns max (5aMHz<io=80MHz)_| 54 1 809 Output,OutputN] | (20 to 80% Output—OutputN] | [0.175 to 0.525V Level]
2ns max.(80MHz=fo= 186MHz)
[10 to 90% Vec]
Differential Output Voltage Vop1, Vopz - - 0.247 to 0.454V -
Change to Vgp AVop - - 50mV[4Vop= | Voo1—Vonz | ] -
Offset Voltage Vos - - 1.125 to 1.375V -
Offset to Vos AVos - - 50mV -
Crossing Point Voltage Ver - - - 250 to 550mV
OE Pin O Level Input Voltage Vi Vce X 0.3 max.
OE Pin 1 Level Input Voltage Vi VeeX 0.7 min.
. . 150ns max. (6.75MHz<fo<90MHz)
Output Disable Time tPLZ 200ns max, (BOVHz=fo=186MHz) 200ns max.
. 150ns max. (6.75MHz<fo<90MHz)
Output Enable Time tPZL 2ms max, (80MHz=fo= 186VHD) 2ms max.
. . tRMS 2.3ps typ. (0)
Period Jitter (1) tp-p 22ps typ. (Peak to peak)
Total Jitter (1) tTL 32ps typ. [tDJ + nXtRJ n=14.1(BER=1X10"3)(2)]
Phase Jitter tpj 1ps max. [13.5MHz=fo<40MHz, fo offset:12kHz to 5SMHz fo240MHz, fo offset:12kHz to 20MHz]
Packing Unit - 2000pcs/reel(180 ¢)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter [mm]

Il Recommended Land Pattern
<Top View>

B Dimensions

Model Code 32+0.15 Model Code

DSV3238V :
DSV323sK :
DSV323SJ:
DSV3238sD :

Frequency

#6

Pin Connections

Pin No. | Connection
#1 Veont
#2 | OE(Qutput Enable)
#3 D
#4

25+0.15

Output

NC -DSV323sV
OutputN -DSV323SK
DSV323sJ
DSV323sD

#5

#6 | Voo

Function
#2 Input| #4.#5 Output condition
H Oscillation out
Open | Oscillation out
L High Z
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators

Hl Features

@ 7.3X4.9X1.5mm size miniature SMD-VCXO(0.06cc)

@ Available with four types of output function.CMQS, LV-PECL, LVDS, HCSL

@ Differential output(LV-PECL, LVDS, HCSL)

® Low jitter

@ 3-state function

Bl Applications

Actual size E:] @ Optical transmission device,radio transmitter-receiver RoHS Compliant
equipment,digital image devices and HDTV.

B Standard Specification

[tem Type|Legend| DSV753SV DSV753SB DSV753SK DSV753SJ DSV753SD
Output Specification - CMOS LV-PECL LVDS HCSL
Output Frequency Range fo 2 to 170MHz 4 to 50MHz 40 to 170MHz 80 to 170MHz 80 to 170MHz
Supply Voltage Vce +3.3V+0.33V +5.0V+£0.5V +3.3V+0.165V
Frequency Control Voltage Vcont +1.65V+£1.65V +2.5V+2.0V +1.65V£1.65V
Storage Temperature Range T_stg —40 to 85T
Operating Temperature Range T_use —10 to 70C / —40 to 85T
Freguency Tolerance f_tol +50 X 107° max.
Freguency Adjustment Range f_cont +100 X 107° min. [Positive Slope]
12mA max. (2MHz<foS90MHz) 15mA max
Current Consumption lcc 25mA max.(80MHzsfo<170MHz) ' 50mA max. 30mA max. 40mA max.
[No Load]
[No Load]
R 5mA max.(2MHz<fo<90MHz)
Stand-by Current (#1 pin "L" Level) |_std 300 max (80MHafoS 70K 8mA max. 30uA max.
Output Load Load 15pF max. 50Q to Vec—2V__ [ 100Q(Output-OutputN) | 500
Symmetry SYM 40 to 80%[50% Vcc Level] 40 to 60%[at outputs cross point]
0 Level Output Voltage VoL VeeX0.1 max. Vee —1.81 to Veo—1.62V - —150 to 150mV
1 Level Output Voltage VoH VceX0.9 min. Vee —1.025 to Vee-0.88V — 600 to 850mV
10ns max.(2MHzsfo40MHz)
. . Bns max.(40MHz<fo<54MHz) 10ns max. 0.5ns max. 0.5ns max. 0.5ns max.
Rise and Fall Time tr, tf 4ns max.(54MHz<fo<90MHz) [10 to 90% Vee Level] [20 to 80% [20 to 80% [0.175 to 0.525V Level]
2ns max.(80MHz<foS170MHz) Output, OutputN] Output-OutputN]
[10 to 90% Vcc Level]
Differential Output Voltage Vop1, Vopz - - - 0.247 to 0.454V —
50mV
Change 10 Vo 4Voo B - - [AVop= | Vop1—Vopz | ] -
Offset Voltage Vos - - - 1.125 to 1.375V -
Offset to Vos AVos - - - 50mV —
Crossing Point Voltage Ver - - - - 250 to 550mV
OE Pin O Level Input Voltage Vi Vee X 0.3 max.
OE Pin 1 Level Input Voltage ViH VeceX 0.7 min.
’ ) 150ns max.(2MHz<fo<90MHz)
Output Disable Time tPLZ 2007 e, (B0Hz<f0< 1 700HD) 150ns max. 200ns max.
" 150ns max.(2MHz<fo<90MHz)
Output Enable Time tPZL oms ma, (E0MHz<fo< 1 T0MHY) 150ns max. 2ms max.
B tRMS 2.4ps typ. (g)
Period Jitter (1) tp-p 22ps typ. (Peak to peak)
Total Jitter (1) tTL 33ps typ. [tDJ + nXtRJ n=14.1 (BER=1X10""%)(2)]
Phase Jitter tpj 1ps max. (fo<40MHz,fo offset: 12kHz to 5MHz,40MHz=fo,fo offset: 12kHz to 20MHz)
Packing Unit - 1000pcs/reel (254 ¢)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic Jitter tRJ:Random Jitter [mm]
l Dimensions Il Recommended Land Pattern

Frequency ~DSV753SV DSV753SB(A+kHz) ;
DSV7535K (kHz) <Top View>

DSV7538J
DSV753SD

Model Code DSV753SV—+V753SV
DSV753SB—V753SB
DSV7538K—V753SKA
DSV753SJ—~V753SJA
DSV753SD—+V753SDA
Pin Connections
Pin No.| Connection
#1 Vcont
#2 OE(Output Enable)
#3 GND
#4 | Output
#5 NC -DSV7538V
DSV753SB
OutputN - DSV753SK
DSV753SJ
DSV753SD

15402

#6 Vee

#2 Input | #4.#5 Output condition
H Oscillation out
Open | Oscillation out
L High Z
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators
DSV753H SERIES

B Features

® Available with three types of output functions:
CMOS, LV-PECL, LVDS

@ Differential output (LV-PECL, LVDS)

® Low jitter

® 3-state function

B Applications
® Optical transmission device, radio transmitter-receiver

RoHS Compliant

Actual sive D equipment, digital image devices, and HDTV related equipment.
B Stabdart Specification
Item Type | Legend DSV753HV DSV753HK DSV753HJ
Output Specification - CMOS LV-PECL LVDS
Output Freqguency Range fo 170 to 230MHz 170 to 350MHz
Supply Voltage Vce +3.3V+0.165V
Frequency Control Voltage| Vcont +1.65V+1.65V
Storage Temperature Range | T_stg —40 to +85TC
Operating Temperature Range | T_use —20 to +70TC
Freguency Tolrance cluds fequency tokrancs at oo tempeatie) | £_tol +50%x107° max.
Frequency Adjustment Range f_cont +100%X10°® min. Positive Slope
Current Consumption Icc 70mA max. | 90mA max. | 70mA max.
Stand-by Current (#2 pin "L'level) | |_std 30uA max.
Output Load Load 15pF max. 50Q to Vec—2V | 100Q(Output—0utputN)
Symmetry SYM 45 to 55%[50% Vcc Level] 45 to 55%lat outputs cross point]
O Level Output Voltage VoL VeeX0.1 max. Vecec—1.81 to Vec—1.62V -
1 Level Output Voltage VoH VeeX0.9 min. Vee—1.025 to Vec—0.88V -
Rise and Fall Time tr, tf 2.0ns max.[10 to 90% Vcc Level] | 1.0ns max.[20 to 80% Output,0utputN] | 1.0ns max.[20 to 80% Output-OutputN]
Differential Output Voltage|Vobp1, Vob2 - — 0.247 to 0.454V
Change to Vgp AVob - - 50mV[4Voo= | Voo1—Vopz | ]
Offset Voltage Vos - - 1.125 to 1.375V
Offset to Vgs AVos - - 50mV
OE Pin O Level Input Voltage ViL VeeX0.3 max.
OE Pin 1 Level Input Voltage VIH VeeX0.7 min.
. ) tRMS 2.2ps typ. [0] 2.5ps typ. [0]
Period Jitter (1
) tp-p 20ps typ.[Peak to peakl] 22ps typ.[Peak to peak]
Total Jitter (1) tTL 32ps typ. [tDHNRI n=14.1BER=1x10") (2] | 35ps typ. [tDJ+nxtRJ n=14.1(BER=1x10"3) (2)]
Phase Jitter tpj 1ps max. (fo offset:12kHz to 20MHz)
Packing Unit - 100pcs. / reel or 500pcs. / reel(¢ 180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter [mm]
Bl Dimensions S os0 I Recommended Land Pattern
L <Top View>
. 3(7175”5” 75”2"071 Frequency
S ‘,‘::::::::'1::::::77‘ =
4 T VIB3HK - Mececede e oo
© Q KDS 701! DSV753HJ —+V753HJ
#1 Index ngo Lot No. E: ﬁ?%
#1 Vcont
Q #2 OE(Output Enable)
cI #3 | GND
'E #4 Output
Py #5 NC -DSV753HV 18
254 254 Dutput - DSV 758HK
#1 #2 #3 " #6 | Veo
Functon
#2 Input | #4.#5 Output condition
™~ — ‘7 - H | Oscillationout
@ ‘ Open_| Oscillation out
L High Z
]
#6 14 #5 #4 :
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators

HFeatures

® Available with two types of output functions:
LV-PECL, and LVDS

@ Differential output (LV-PECL, LVDS)

® Low jitter

® Available up to 700MHz by using AT cut fundamental resonator.

B Applications
® Optical transmission device, radio transmitter-receiver
equipment, digital image devices, and HDTV related equipment.

RoHS Compliant

Actual size
B Stabdart Specification
Item Type | Legend DSV753CK DSV753CJ
Output Specification - LV-PECL LVDS
QOutput Frequency Range fo 350 to 700MHz
Supply Voltage Vce +3.3V+0.165V
Frequency Control Voltage Veont +1.65V+1.65V
Storage Temperature Range T_stg —40 to +85T
Operating Temperature Range T_use —20 to +70TC
Frequency Tolrance (ncudes frequency tobrance atroom temperete) | £_tool +50%107® max.
Frequency Adjustment Range f_cont +100%X10°® min. Positive Slope
Current Consumption lcc 80mA max. B60mA max.
Output Load Load 50Q to Vecc—2V 100Q(Output—OutputN)
Symmetry SYM 45 to 55%lat outputs cross point]
O Level Output Voltage VoL 2.155 to 2.405V -
1 Level Output Voltage VoH 1.355 to 1.700V -
Rise and Fall Time tr, tf | 0.4ns max.[20 to 80% Output,OutputN] | 0.4ns max.[20 to 80% Output-OutputN]
Differential Output Voltage |Vob1, Vobz - 0.247 to 0.454V
Change to Vg AVobp - 50mV[4Voo= | Voo1—Vopz | ]
Offset Voltage Vos — 1.125 to 1.375V
Offset to Vgs AVos - 100mV
Phase Jitter tpj 1ps max. (fo offset: 12kHz to 20MHz)
Packing Unit - 100pcs. / reel or 500pcs. / reel(¢p180)
Consult our sales representative for other specifications.
[mm]
Hl Dimensions Il Recommended Land Pattern
7.0+0.2
77777777 — <Top View>
o | 622,080 Freeer
2 17 \IEAAK LL Model Code DSV753CK—V753CK
§ V753CK%7 DSV753CJ—~V753CJ
Qi,KD,§J,791i P!n Connections i
#1 Index Idgo Lot No. P';;\‘ = Sgg:fcmn
#2 NC
o #3 | GND
_'C_? #4 Output
o #5 OutputN - DSV753CK
o DSV753CJ
254 254 #6 | Voo n
#1 #2 #3
(7R
4 |7 IR )
S
® I
A 7 |
| d
#6[, | #5 #4
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Measurement Circuit

DSA222MAA

DAISHINKU CORP.

DSA222MAB

oomFL

k ENABLE/DISABLE (Ouiputt) VCC

(VC-)TCXO Module

TP3 OT Tsensor Output GND| i
10pF: =

Veont Output2 _ Output!
1000pF

Load_R1,2=10kQ
Load_C1.2=10pF (Total Fixture and Probe Canacmance)

Vee2 Veet

(VC-)TCXO Module

T.P.SOT Tsensor Output GND|

Veont Output2_ Output1
1pp L10000F

0.01uF,

TP

Load_R2

Load_C2
‘\H

L_CMOS

L_CMOS=15pF (Total Fixture and Probe Capacitance)

DSB222MAA

DSB222MAB

ODIuIi

k ENABLE/DISABLE (Outputt)

Veel
; TCXO Module

TP.3OT Tsensor Output GND 1

1oeF T ND Output2__ Outputt
ro IOOOpF 1000pF ~

2 @N
O
)
:
Load_R1,2=10k0Q

Load_C1,2=10pF (Total Fixture and Probe Capacnance)

Load_| H2

0.01uF
ooz ch. i
TCXO Module g
TP.30—g—Teensor Oupet GND
1FT | GND oupuzoutputt + L
) 1000pF_ TP
ij.z > 2 .

T.P.
0.01uF Vee Output L
Power - ol
i ® eroo D L oad

Veont O——

Load R=10kQ
s#%Load_C=10pF (Total Fixture and Probe Capacitance)

1000pF .
—® I—u 5
0.01uF Vee Output
Power - Load R|
Seesl ® TCXO D
GND  GND
Load R=10kQ

s%¢Load_C=10pF (Total Fixture and Probe Capacitance)

DSAS535SG (Clipped Sine)

DSAS535SG (CMOS)

1000pF
#OPTION vc,cTJ: g
0.01uF[1— VG Filter Load C
Output

Load_R
VC-TCXO -

Vcont ENABLE/DISABLE  GND
I

Load_R=10kQ =
Load_C=10pF (Total Fixture and Probe Capacitance)
#Option VC_C=VC Filter Capacitance

3#OPTION VC. CTL

VC Filter ~CMOS
Output

VC-TCXO

Vee

Vcont  ENABLE/DISABLE GND

"Ei : :

Lomos=15pF (Total Fixture and Probe Capacitance)
3 Option VC_C=VC Filter Capacitance

DSB535SG (Clipped Sine)

DSB535SG (CMOS)

1000pF
OPTION VC_C TL TP
001uF [T VC Filter Load_C
Output
Load R |
TCXO -

GND__ENABLE/DISABLEGND

o =
Load_R=10kQ l
Load_C=10pF (Total Fixture and Probe Capacitance)

#0ption VC_C=VC Filter Capacitance

#OPTION VC,CTJ: g

L-cmos
Output =

VC Filter

Vee

1: TCXO

GND__ENABLE/DISABLE GND
[ ]

L.cvos=15pF (Total Fixture and Probe Capacitance)
3#Option VC_C=VC Filter Capacitance

TCXO(DSB:**%xSDNB, SLB)

DSB211SJA

1000pF
Output TPA
TCXO LOAD_R LOAD_C
GND
L
Output Enable
, Oscillation _T_ LOAD_R=10kQ
L Standby = LOAD_C=10pF (Total Fixture and Probe Capacitance)

0.01uF TP.
Vee Output TO
+
Power TCX0 I
Supply L-cvos
J_ | O.E. GND
= = I
Output Enable
H' Oscillation _T_
L Stand by =

L.cmos=15pF (Total Fixture and Probe Capacitance)
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Measurement Circuit

DAISHINKU CORP.

DSK321STD

10kQ SCL

o2 SCL
_10kQ|:SDA o SDA
# o T.P.
Vce [0.01uF Vee Output L_cmos
T T RTC -
OE _GND
I
.,L.,T\°TTIN NC

L_cmos:Total Fixture and Probe Capacitance < INTN

+ o T.P.
Vee |0.01uF Vcc  Output L cmos
- - TCXO —
Vcc GN
I

L_cmos:Total Fixture and Probe Capacitance

DSO:x+AN,AB,AR,AH,SN,SR,SH,SY,SHF,SBM/SBN

+ | 001 uFl Voo Output

Power — = 3¥L-cmos
Supply e SPX0

p OE GND

-oPEN®
it

#L.cuos: Total Fixture and Probe Capacitance

DS02235J, DS03238J, DS05338J, DS07538J/Hd

DSO753HV
TP.O

+ | 0.01uF | [

- Vece NC Output
Power I
Supply SPXO
—— ¥Lcmos
- e OE NC GND
"OPEN'Q

w9

3Lcvos: Total Fixture and Probe Capacitance

’ O TP.2
o 1000
TPA
+ 0.014F

- N
Power f— Vee OutputN Output
Supply SPX0O

- I OE NC GND

"OPEN'Q

DS02235K, DS0323SK, DS05335K, DSO753SK/HK

OT.P.2

+ 0.01uF
o Vee OutputN  Output
Power
Supply SPXO0
- " OE__NC__GND Vee2v

9

DS0223SD, DS0323SD, DS0753SD

DLOS55MB

OT.p.2

I— TP

Vee OutputN Output

SPX0 []500 500

OE __NC_GND
T

} l
Supply 0.01uF

Voltage

"
"OPEN"O
W

't

Don't connect the Icc measurement

™
o

Vee 0.01uF

SPXo L_cmos

DSV211,221, 321,531, 532 SERIES, DLC117

DSV323SV, DSV753SV/SB/HV

T.P.
(&) | t—°
+
Vce Output

Power 0.01uF|
Supply VCX0/0CX0 ¥L.cmos

— T Veont GND —‘7

Veont O——

*L-cmos : Total Fixture and Probe Capacitance

TP.

®
+ Vi N‘C Output
cc utpul
Power O.01F o
Supply H'O VCXO0
- Vo OE_GND HLewos
"OPEN' S~0———
Lf

% L.cwos: Total Fixture and Probe Capacitance

DSV323SdJd, DSV753SJ/HJ

DSV323SK, DSV753SK

’ —OTP2
®
+ * 100Q
Power 0.01uF Vce OutputN Output
Supply | — "H' VCXO0 TP
- Vet OE GND
"OPEN" §~o0——J

vy

Veont O——

oT.P.2

Power _| 001Uk Vee OutputN Output
Swely | T VCX0

- Vet OE  GND|
"OPENp [T




Measurement Circuit

DSV323SD,DSV753SD

DAISHINKU CORP.

° OT.P.2
| TP A TP.2
+ |+
Suon! 0.01uF Vec OutputNOutput Vo OutpulN Outpct
upply 1 VCXO [] 0.01uF
_— 50Q]| |50Q Supply 4
Voltage Veart OE GND volese| (D = vexo o
— — Vet NC GND
OPENO _
L
T O GND
A Veont O———
Veont O————
2 P2
|+ TPA
Vee OutputN Output 500
0.01uF
Supply I g
Voltage C) T VCXOo Vee-2v
Veot NC  GND
- 0.01uF_l_
O GND
Veont O———
CMOs LV-PECL "
. L S R \ »
9 ./
v 90% Vee I\ oo \
(80%) o 20% A
Output| —— | mmmmme 4 -— Vo
50% Vee TH T
(20%)
- 10% Voo Cross point
ovnc
TH T
SYM =TH / (TH + TL)X100[%] SYM=TH / (TH + TL)X100[%]
LVDS  [outpuiN]-- -~ R —— HCsL - Vor
- N T ons | Qutput , ‘ 0525V
Vos \ Voor \/ ) vos Ver ‘7\ X )
j / N I ¥ ! 0.175V
Iy S Output R /| ﬁ I Ve
tr L tf
-
T™H T TH TL
— — Voot
80%
ov
Cross point

Output-OutputN 20%
——*— Vonz
tr 1

SYM =TH / (TH + TL)x100[%]

Oouput-OutputN

SYM=TH/(TH+TL) X 100[%]

HEinput and Output Conditions

150ns max.
ViH
OE
Vie ‘
tPZL tPLZ
Output HIGH Z OSCILLATION HIGH Z

ouTt
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SMD Crystal Resonators / MHz Band Crystal Resonators {For Automotive)
DSX211G/DSX210GE

M Features

® Miniature and lightweight SMD crystal resonator
(height DSX211G 0.65mm / DSX210GE 0.85mm) RAHS/ELY Compliant

@ Excellent heat resistance, High precision and high reliability

® Offers a wide range of frequencies from 16MHz to 64MHz

® Enhanced durability of solder joint for thermal cycles :
after 3000 Thermal cycle tests "—40, +125T "(DSX210GE)

® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:.LEVEL1 (IPC/JEDEC J-STD-033)

® AEC-Q200 Compliant

B Applications

® Automotive radio applications such as Bluetooth, wireless LAN,
GPS/GNSS, multimedia devices and automotive camera

® ECU (engine, body work control), safety relations, car body controls,
ABS, EPS (DSX210GE)

DSX211G

DSX210GE

Actual size O

B Standard Specification

Type DSX210GE
Item DSX211G
Frequency Range 16 to 20MHz 20 to 24MHz | 24 to 30MHz | 30 to 36MHz 36 to 64MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (100uW max.)
Frequency Tolerance +30%107° (at 25T)
Series Resistance (Inside Atomosphere:nitrogen) 4000 max. 200Q max. 150Q max. | 120Q max. 800 max.
Series Resistance (Inside Atomosphere:vaccum) 300Q max. 150Q max. 100Q max. 600 max.
gLy s +100x107%/~40 to +125T (Ref. to 25T)
over Temperature
Storage Temperature Range —40 to +150C
Reliability AEC-Q200
Packing Unit 3000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
H DSX211G [mm] W DSX210GE [mm]
H Dimensions H Internal Connections H Dimensions H Internal Connections

. (Top View) (Top View)
o
+l
©

#1 Logo Freg‘uency Lot No.
#1 & #3 connected to quartz element
E #2 & #4 open (unconnected) 0
o o
g Bl Recommended Land Pattern n B Recommended Land Pattern
= (Top View) 3 ! (Top View)
1.4

0.95
1.1
]
|
l
1.85

0.45
N
D\
N
A
T
0.8

0.55 0.9
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Actual size @

Bl Standard Specification

DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators {For Automotive)

DSX2216

B Features

® 2520 size miniature and lightweight SMD
crystal resonator with a low profile of 0.75mm.
® Excellent heat resistance, High precision and high reliability
® Offers a wide range of frequencies from a comparatively
low 12MHz up to 64MHz.
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:.LEVEL1 (IPC/JEDEC J-STD-033)
® AEC-Q200 Compliant

Hl Applications

® Automotive radio applications such as Bluetooth,
wireless LAN, GPS/GNSS.

® RKE(Remote Keyless Entry), safety controls and
multimedia devices

RoHS/ELV Compliant

Item Type DSX221G6
Frequency Range 12 to 13MHz | 13 to 16MHz | 16 to 20MHz | 20 to 27MHz | 27 to 64MHz
Overtone Order Fundamental

Load Capacitance

8pF, 10pF, 12pF

Drive Level

10uW (200 W max.)

Frequency Tolerance

+30x107° (at 25T)

Series Resistance

300Qmex. | 200Qmax. | 150Qmax. | 120Qmax. | 100Q max.

Frequency Characteristics
over Temperature

+100%x107%/—40 to +125TC (Ref. to 25T )

Storage Temperature Range —40 to 150T
Reliability AEC-Q200
Packing Unit 3000pcs./reel(¢180)
Consult our sales representative for other specifications.
[mm]
M Dimensions 2.5+0.1 M Internal Connections
(Top View) _
#4 F #3
(@]
+
o
[qV]
#1 #2
Logo /Frequency /Lot No. #1 & #3 connected to quartz element

#2 & #4 open(unconnected)

Il Recommended Land Pattern

N

0.75£0.15

1.75

(Top View)

0.7
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DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators {For Automotive)

DSX321G/DSX321GK/DSX320G/DSX320GE

£

AL X X

DSX321G/DSX321GK DSX320G

L o4

DSX320GE

B Standard Specification

Actual size [

B Features
® Miniature and lightweight SMD crystal resonator
height DSX321G (over 12MHz): 0.75mm
(under 12MHz): 0.85mm
DSX321GK: 0.85mm
DSX320G (over 12MHz): 0.85mm
(under 12MHz): 0.95mm
DSX320GE: 0.95mm
@ Excellent heat resistance, High precision and high reliability
® Offers a wide range of frequencies
DSX321G/DSX320G/DSX320GE: 7.9 to 64MHz
DSX321GK: 9.8 to 40MHz
@ Enhanced durability of solder joint for thermal cycles :
after 3000 thermal cycle tests "—40, +125T"(DSX320G/DSX320GE)
® Moisture prevention packing is unnecessary.
@ Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)
AEC-Q200 Compliant
Fully lead free option available. (DSX321G) <=

B Applications
® Multimedia devices such as car navigation systems and car
audio,safety controls, TPMS keyless entry(DSX321G/DSX321GK)
® ECU (engine, body work control), safety relations,
car body controls, ABS,EPS(DSX320G/DSX320GE)

RoHS/ELV Compliant

Type DSX321G/DSX320G/DSX320GE
Item DSX321GK
Frequency Range 7.9109.8MHz| 9.8 to 11MHz| 11 to 12MHz | 12 to 27MHz | 27 to 40MHz | 40 to 64MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (200uW max.)
Frequency Tolerance +30x107° (at 25T)
Series Resistance 4000 max. | 200Q max. | 150Q max. | 120Q max. | 100Q max.

Freguency Characteristics over
Temperature

+100%x107%/—40 to +125C(Ref. to 25TC)

Storage Temperature Range

—40 to +150C

Reliability

AEC-Q200

Packing Unit 3000pcs./reel(¢180)
Consult our sales representative for other specifications.
H DSX321G/DSX321GK [mm] M DSX320G [mm] W DSX320GE [mm]
M Dimensions M Internal Connections M Dimensions M Internal Connections M Dimensions M Internal Connections
3.21‘0.1 " (Top View) 3.2+0.1 (Top View) (Top View)

3.240.1

- IDlogfos

D08/70%

2.5%0
|

#1
#18& #3
%ognected to quartz element

open (unconnected)

0.75%+0.15 : Over 12MHz
0.85+0.15 : Under 12MHz
DSX3216K

0.85+0.15

2.1

B Recommended

Land Pattern

(Top View)
2.2

1
2]

o

o]

Logo /Frequency \Lot No.

0.85+0.15 : Over 12MHz
0.95+0.15 : Under 12MHz

Logo /Freguency \Lot No.

0.95+0.15

H Recommended
Land Pattern
(Top View)

B Recommendaed
Land Pattern

(Top View)

1.9

2.7
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DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators {For Automotive)

DSX530GK/DSX530GA

B Features
@ Miniature and low profile SMD crystal resonator (height 1.0mm)
® Excellent heat resistance, High reliability.
® Moisture prevention packing is unnecessary.

Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)
® AEC-Q200 Compliant

RoHS/ELV Compliant

B Applications

® RKE (Remote Keyless Entry), safety controls and multimedia devices (DSX530GK)
@® Multimedia devices such as car navigation systems and car audio (DSX530GA)

Actual size | 1

Bl Standard Specification

Type DSX530GA
[tem DSX530GK
Frequency Range 7 to 8MHz 8 to 12MHz | 12 to 20MHz 20 to 54MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (300uW max.)
Frequency Tolerance +30%107° (at 25T)
Series Resistance 200Q max. 150Q max. | 1000 max. | 500 max.

Frequency Characteristics over
Temperature

+100X107° / =40 to +125C (Ref. to 25T)

Storage Temperature Range

—40to +150T

Reliability AEC-Q200
Packing Unit 1000pcs./reel (¢180)
Consult our sales representative for other specifications.
l DSX530GK [mm] W DSX530GA [mm]

M Dimensions

M Internal Connections

5.0+0.2 (Top View) 50402 (Top View)
1 Frequency 1 Frequency
nnmn % il % - 1701

H Dimensions H Internal Connections

Logo Country/ Lot No.

%] I ] Il Recommended Land Pattern %] I ] H Recommended Land Pattern
2 I I (Top View) 2 I I (Top View)
3.7 3.8 37 3.8
|
¢ | y V/ % | [ e
i | ! i | i |
' 'es SNl =8 HEN SR Wl R
o ! i % 2 ! 77| Zl
_‘_J S L 777777777 — § ! I - \ -
1.1 1.6 1.1 1.6
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SMD Crystal Resonators / MHz Band Crystal Resonators {For Automotive)

DSX211SH/DSX221SH/DSX321SH

M Features
@ Miniature and lightweight SMD crystal resonator
DSX211SH : 2016 size 0.45mm height
DSX221SH : 2520 size 0.45mm height
DSX321SH : 3225 size 0.65mm height
@ Excellent heat resistance, High precision and high reliability
@ Offers a wide range of frequencies
DSX211SH : 24MHz to 50MHz
DSX221SH : 16MHz to 54MHz
DSX321SH : 12MHz to 50MHz
@ Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)

Actual size DSX211SH @ DSx221sH @ ® AEC-Q200 Compliant

DSX321SH @ B Applications
@ Automotive radio applications such as Bluetooth, wireless LAN, GPS/GNSS,

multimedia devices and automotive camera

ROHS/ELV Compliant

Hl Standard Specification

Iltem Type DSX211SH DSX221SH DSX321SH
Frequency Range 24 to 30MHz|30 to 50MHz| 12 to 16MHz| 16 to 24MHz|24 to 30MHz| 30 to 54MHz| 12 to 20MHz |20 to 28MHz|28 to 50MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (100uW max.)| 10uW (200uW max.)
Frequency Tolerance +30%10%(at 25TC)
Series Resistance 1500 max.| 1000 max. | 2500 max. | 2000 max. | 1500 max. | 1000 max. | 1200 max. | 1000 max. | 800 max.
_Fr;erﬂggp:t‘[fehara“e”s“cs L] +100x10° / —40 to +125C (Ref. to 25C)
Storage Temperature Range —40 to +150C
Reliability AEC-Q200
Packing Unit 3000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
H DSX211SH [mm] W DSX221SH [mm] W DSX321SH [mm]
M Dimensions H Dimensions M Dimensions
2.05+0.1 2.5+0.15 3.2+0.1
— 0 Fn — g
/| |D26701 5 [D16701 2 D12701
I v a gt et
@ Frequency \ Lot No. ogo/ Frequency\Lot No. Logo /Frequency\Lot No.

0.45+0.05

0.45+0.05
0.65+0.1

[Te)
& o &
o g - 2
S o
H Internal Connections H Internal Connections H Internal Connections
(Top View) (Top View) (Top View)
#4 #3 4
#18 ] #2 #1
#1 & %3 connected to quartz element #1 & %3 connected to quartz element #1 & %3 connected to quartz element
#2 & #4 connected to the cover #2 & %4 connected to the cover #2 & #4 connected to the cover
#2 & #4 recommended GND connection #2 & %4 recommended GND connection #2 & #4 recommended GND connection
Hl Recommended Land Pattern Hl Recommended Land Pattern Hl Recommended Land Pattern
(Top View) (Top View) (Top View)
1.4 1.75

=
i
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SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators (For Automotive)

DSR211ATH/DSR211STH/DSR221STH

B Features
®DSR211ATH: 20186size, height 0.65mm max.
DSR211STH: 2016size,
height 0.8mm max. (19.2MHz)
0.65mm max. (38.4MHz)
DSR221STH: 2520size, height 1.0mm max.
@ Built-in NTC thermistor
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)
® AEC-Q200 Compliant

RoHS/ELV Compliant

Actualsize DSR21TATHO DSR211STHO
DSR221STH O

B Applications
@ Multimedia devices such as car navigation systems and car audio

O GPS/GNSS
Bl Standard Specification
Item Type DSR211ATH DSR211STH DSR221STH
Frequency Range 19.2MHz 19.2MHz/38.4MHz 19.2MHz
Overtone Order Fundamental
Load Capacitance 7pF, 8pF

10uW (100 W max.)
+10%x10°° (at 25TC)
800 max.

+30x10°/-40to +105 C
(£12x107° / =30 to+85 T)

—40to+125C
100kQ (at +257T)
4250K (+25T to +507C)

Drive Level
Freguency Tolerance
Series Resistance

+30%X10°/—-40t0+105C
(£12x10°°/ —30 to +85 T)

+20x107°/—-40t0+105 T

Frequency Characteristics over
Temperature

Storage Temperature Range
Thermistor Resistance
Thermistor B-constant

Reliability AEC-Q200
Packing Unit 3000pcs./reel (¢ 180)
Consult our sales representative for other specifications.
BDSR211ATH [mm] BMDSR211STH [mm] HMDSR221STH [mm]
H Dimensions M Dimensions W Dimensions
!;’;’:' 20401 Frequency Model 2.0+0.1 Frequency Model 25+0.156 Frequency
— 4 #3 Code |

#3 #3

# #2 #2
# | | = #1 index .
#1Index Logo LotNo.  x Logo Lot No. % E
3
£ —_— 58 — B
I ) | € |58 ——————— 4 1
3 I ) 1&gc £
S 2
0475 0475 eo
#1 2 #2 #1 | #2
%
c0.15 g2 co.15 © 10
Tndex g Tndex g o
(1% | & % | &
o &4 o &4
# 1375 #3 # 1.375 #3

H Internal Connections (tqp, view) M Internal Connections (Top View)

#4 SENSOR #4 SENSOR #3 Xtal

- 7
7 2
#1 X'tal #2 GND #1 X‘ #2 GND #1 Xtal 2 GND
B Recommended Land ) B Recommended Land ) B Recommended Land )
Pattern (Top View) Pattern (Top View) Pattern e (TopView)
’0?77:57 7777 RO.20 ?77:57 77H 7777777 RO.20 § | 0.95 ‘
BRI ol 218 o
{727 {75 % 7
—%@%L——%g —,‘J_‘l'é}erff%a V7 ‘
b ) i st
2.20 220 1 LAt




DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators {For Automotive)

B Features

® Capable of operating over a wide temperature range.

® Offers high reliability such as excellent shock o—
and vibration resistance as well as excellent frequency stability.

® Automatic mounting and reflow soldering applicable.

® AEC-Q200 Compliant

® Pb free
® RoHS/ELV Compliant RaHS/ELV Compliant
Actual size
B Standard Specification
[tem Type SMD-49
Frequency Range 4AMHz 8MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (300uW max.)
Freguency Tolerance +30x107° (at 25T)
Series Resistance 1200 max. 600 max.
!I:_;erggz?;{l r(;harac:teristics over +£100X10°° / —40 to +125C
Storage Temperature Range —40to +150T
Reliability AEC-Q200
Packing Unit 1000pcs./reel (#330)

Consult our sales representative for other specifications.

[mm]

Bl Dimensions
M Internal Connections

> (Top View)

11.0+£0.5

7 ) P e
. (Ddoo701C) 7

Logo \ Frequency Country
Lot No.
|
™
3 ! Hl Recommended Land Pattern
i |
¥ | j L
B 121403 L (Top View)

I\ 49+0.2

o - -

+ |

@ \

o I
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DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators (For Automotive)
DST310S/DMX-26S

B Features

® AEC-Q200 Compliant
® Pb free (DST310S)
® RoHS/ELV Compliant

Bl Applications
® Automotive multimedia devices

ROHS/ELV Compliant

DST310S Actual size @

DMX-26S Actual size [::j
M Standard Specification
ltem Type DST310S DMX-26S
Frequency Range 32.768kHz 32.768kHz(30 to 90kHz)
Load Capacitance 7pF, 9pF, 12.5pF
Drive Level 0.2uW(1.0uW max.) | 1.0uW(2.04W max.)
Frequency Tolerance +20%X107° (at 25C)
Series Resistance 80kQ max./120kQ max. | 50kQ max./80kQ max.
Turnover Temperature 25T+5T
Parabolic Coefficient —0.04%x107® / C® max.
Operating Temperature Range —40 to +85C / —40 to +125TC
Storage Temperature Range —40 to +125C
Shunt Capacitance 1.3pF typ. | 1.25pF typ.
Reliability AEC-Q200
Packing Unit 3000pcs./reel(¢180) | 2500pcs./reel (¢330)

Consult our sales representative for other specifications.

H DST310S [mm] H DMX-26S [mm]
B Dimensions M Internal Connections B Dimensions M Internal Connections
22401 (Top View) 8.0+0/-0.2 (Top View)

5.5+0.1 #4 #3

! 43 H ’?‘

Y i : g g I Frequency — %

5 i o d T T

| DAT701C: 38 L Lrosoron J TR
9 e _— 3l \ o #1 #2

Logo Lot No.
I & #2 & #3 OPEN (unconnected)

Logo/ Freguency Lot No. /Country

Il Recommended Land Pattern [l Recommended Land Pattern

Q g (Top View) - /ﬁﬁ (Top View)

0.75 £ 0.1

2.35

7

7

7

06+0.1 24%0.1
I

- (1

e

o

N

=

AN

o N
(22}
a1
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SMD Crystal Oscillators {(For Automotive)

BFeatures

® Supply Voltage: 1.8V/2.5V/2.8V/3.0V/3.3V
@ Low phase noise: fout £1kHz —145 dBc/Hz(Typ.)
fout £100kHz —158 dBc/Hz(Typ.)
® Low profile: 0.72mm
® AEC-Q100 Compliant
® 3-state function
[Function Code]

DAISHINKU CORP.

H App_llca_tlons_ DSG211H AA RoHS/ELV Compliant
@ Multimedia devices such as car ) . -6
h f : A 3.3V A:x100x10
navigation systems and car audio M 30V 2 480x10°°
Actualsize @ Automotive radio applications B :28V B +50Xx10°°
such as Bluetooth, wireless LAN ¢ : o5y C:£30%x107°
and automotive camera D :1.8V D:+25x10°
. . E:+20x10°
. Standard Specrﬁcatlon When requesting the product, please select the model and function code of your request.
RUNGHONIGOdS Output Frequency Range Spec
ez \%J'Egéye ieacency (MH2) peesnd min. typ. max. Unit Ceraiton
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * 1.2=fo=80 Vee +2.6 +2.8 +3.0 \
[ +2.25 +25 +2.75
D +1.6 +1.8 +2.0
z —80 - +80 —40 to +105°C
Frequency Tolerance é __15000 : -:_15000 —40to +85C
(Includes frequency tolerance at * C 1.2=fo=80 f_tol ~30 — 130 x107°
room temperature.) D —55 — +55 —20to +70C
E —20 +20 —10to +70C
1.2=fo=60 - - 4.0
AM * 60<fo=80 = 50
B % 1.2=fo=<60 - - 3.6
. 60<fo=80 - - 4.5
Current Consumption c . T 2=fo<60 lec — — 3.4 mA No Load
60<fo=80 - - 4.0
D « 1.2=fo=60 - - 2.8
60<fo=80 - - 3.5
Stand-by Current(# 1 pin "L" Level) % * * |_std - - 0 uA
Load Condition * * * L cwmos — - 5 pF
Symmetry * * * SYM 45 50 55 % at 50% Vec
O Level Output Voltage % * * Voo - - Vee X0.1 v
1 Level Output Voltage * * * Von | VeeX0.9 — —

A a - - 10 to 90% Vec Level
Rise and Fall Time * * * tr, tf - - 6(5) NS | (20 to 80% Ve Level)
OE Pin O Level Input Voltage * * * Vie — — VeeX0.2 v
OE Pin 1 Level Input Voltage * * * ViH VceX0.8 - -

Output Disable Time * * * tPLZ - - 150 ns
Output Enable Time * * * tPZL - - ms
AMBC| 1.25f0<60 - % =
AMBC - —35 - Offset 1kHz
B * 60<fo=80 — 135 —
Phase Noise - dBc/Hz
AMBC| 1.2=fo=60 = —158 =
D =R = —152 = Offset 100kH
AMBC —155 se ‘
D * 60<fo=80 — —150 —
o tRMS - 2.4 — o
Period Jitter (1) * * * oD — 53 — ps Peak 10 peak
Total Jitter (1) * * * tTL - 34 - ps tDJ+nXtRJ n=14.1(BER=1X10""7) (2)
R 40=fo=80 . _ _ fo offset:12kHz to 20MHz
PSR disfer * * 10=fo<40 i ! PS  [To offset:12kHz to 5MHz
Reliability AEC-Q100
Packing Unit 3000pcs./reel(¢ 180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter
[mm]
H Dimensions o ot | Eecgnlgmended
in Connections
Model Code 2.0£0.1 Frequency  PpinNo. | ; an attern
Py s SiShimee  <Top View>
- 3 [output ‘-“
g #4_ | Voo
© i u/
- v ilﬂﬁtplsg #30utput condition // //
Ell #2 H [Oscillationout = S5 ———1
#1 Index/ \LotNo. ~ _Open |Oscilgtionout W ﬂ @
L |Highz (%2 | c
8
Sl \ 09|
H
Qul
DN
o
e}
2
o
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DAISHINKU CORP.

SMD Crystal Oscillators {(For Automotive)

B Features

® Supply Voltage: 1.8V/2.5V/2.8V/3.3V

® Low phase noise: fout =1kHz -145 dBc/Hz(typ.)
fout =100kHz -158 dBc/Hz(typ.)

”‘e‘\. B S .
@@l : ® Low profile: 0.8mm [Function Code]

Pb-Free

® AEC-Q100 Compliant I:
. . A: 3.3V AY :+100x10°° _
. Appllcatlons B:o8Y B:+50x10-° RoHS/ELV Compliant
® \ultimedia devices such as car c:25V
_ navigation systems and car audio D:1.8v
Actual size 0 @ Aytomotive radio applications such When requesting the product, please select the model
as Bluetooth, wireless LAN and and function
T automative camera
M Standard Specification
Function Code | Output Frequency Spec.
Item Supply | Frequency Range Legend . X Condition
Voltage | tolerance (MHz) Ll typ. max. | Unit
A +3.0 +3.3 +3.6
B +2.6 +2.8 +3.0
Supply Voltage c * Vece T 55 1275 \
D 1.5=fo=80 +1.6 +1.8 +2.0
Frequency Tolerance Y —100 - +100 —40 to +125°C L_CMOS=15pF
(Includes frequency tolerance at * A f_tol —100 - +100 | x107° |_ 40 to +85°C
room temperature.) B —50 — +50 o
A 1.5=fo<50 - - 4.9
50=fo=80 - - 9.1
B 1.5=fo<50 - - 4.3
. 50=fo=80 - - 8.1
Current Consumption c * T 5=fo<50 lec — — 4.0 mA No Load
50=fo=80 - - 7.6
D 1.5=fo<50 - - 3.7
50=fo=80 - - 6.2
Stand-by Current(#1 pin "L" Level) * % * I_std - - 10 A
Load Condition * * * L_cmos - - 15 pF
Symmetry * * * SYM 45 50 55 % at 50% Vcc
O Level Output Voltage * * * VoL - - Veex0.1 v
1 Level Output Voltage * * * Vo Veex0.9 - -
Rise and Fall Time * * L giffgfgg tr, tf — — g ns | 1010 90% Vce Level
OE Pin O Level Input Voltage * * * Vie - - VeeX0.2 v
OE Pin 1 Level Input Voltage * * * Vi Vcex0.8 — —
Output Disable Time * * * tPLZ — — 150 ns
Output Enable Time * * * tPZL — — 3 ms
A-B-C - —145 -
D 10=fo<50 = 140 = Offset TkHz
A-B-C-D 50=fo=80 - —135 -
Phase Noise A- g C * 10=fo<50 - : :122 : dBc/Hz
ABGC — 156 — Offset 100kHz
D 50=fo=80 150 —
. . tRMS - 24 - [}
Period Jitter (1) * * * oD — 53 — ps Peak 1o peak
Total Jitter (1) * * tTL - 34 - ps tDJ+nX{RJ n=14.1(BER=1x10") (2)
R 40=fo=80 . _ _ fo offset12kHz to 20MHz
[FlEED Jider * * 10=f0<40 i ! PS_ [Tfo offseti2kHz to 5SMHz
Reliability AEC-Q1
Packing Unit 3000pcs./reel (a) 180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
[mm]
M Dimensions Il Recommended Land Pattern
Model Code _ 25*0.156 | Frequency Pin Connections <Top View>
‘#3 Pin No. | Connection 1.70
o] #1 | OE(Output Enable)
- #2 | GND }L
% #3 Output m?// |
o #4  |Vco 8l - 4', - 8
Nii Function - | I%ZIII 8
#1 Index # #2 Lot No. #1Input | #3 Output condition ’JV’ o
H Oscillation out
—y Open Oscillation out
9 L |Hghz
[os]
24
073
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SMD Crystal Oscillators {(For Automotive)
SO01612AR/DS0211AR

B Features

® 3-state function

® Capable of operating over a wide temperature
range, from —40 to +125TC.

® AEC-Q100 Compliant [Function Code]

B Applications DSO**AR AY

® Multimedia devices

DAISHINKU CORP.

N . A 3.3V Y :£100x10° ,
such as car navigation M : 3.0V Z:+£80x10°  PonsEcometan
H . . -6
systems and car audio B :2.8V B:£50x10
. @ Automotive camera C:25V
Actual size DSO1612AR @ DS0211ARO D :1.8V
Bl Standard Specification When requesting the product, please select the model and function code of your request.
i DSO1612AR DS0211AR
Function Code
" Output Spec. Output Spec. Coniti
em Frequency Frequency onaition
Supply VOItBEE | proqugngy |Legend | g o in. |t Range in. [t Unit
DSO bSO s min. |typ. | max. min. | typ. | max. |Uni
1612AR |211AR (MHz) (MHz)
A +30 [+33] +36 +3.0 |+33]| +36
M +27 |[+30] +33 +27 |+3.0] +33
Supply Voltage B * Vecc | 0.584375=fo<80| +26 |+2.8| +3.0 0.4=fo<80 +2.6 |+28| +3.0 v
[§ +2.25 |+25]| +2.75 +2.25 | +25 | +2.75
D +16 [+1.8] +20 +16 |+1.8] +20
Frequency Tolerance Y -100 - +100 -100 — +100 —40 to +125T
(Includes frequency tolerance * z ftol |0.584375=fo<80| -80 - +80 0.4=fo<80 -80 - +80 |x10°| —40to+110T
at room temperature.) B 50 - +50 50 - | +80 —40 to +85C
0.584375=fo<40| - - | +30 - -
AM 40=f0<60 - — | +aa | 04sfo<s4 T —] 40
60=fo=80 - - | +38 54=fo=80 - - 6.0
0.584375=fo<40| - - | +24 - -
B 40=f0<60 - — | as | 04sfo<s4 T -] 38
) 60=fo=80 - - | +31 54=fo=80 - - 5.5
Current Consumption * lcc 0584375570<a0 — — 20 od<rocea — - 0 mA | No Load
c 40=fo<60 - - | +24 T - - '
60=fo=80 - - | +27 54=fo=80 - - 5.0
0.584375=fo<40| — - | 114 - -
=
D 40=f0<60 - — [ w6 | 04sfo<s4 ) 25
60=fo=80 - - | 19 54=fo=80 - - 45
Stand-by Current (#1 pin "L'level) * * I_std * - - +20 * - - +10 | wA
Load Condition * * L_cmos * — — 15 * — — 15 pF
Symmetry * * SYM * 40 50 60 * 40 50 60 % | at 50% Vcc
O Level Output Voltage * * VoL * - — |Veex0.1 * - —  |Veex0.1 v
1 Level Output Voltage * * VoH * Veex0.9| — - * Veex09| — -
. ) AMB.C - - 35 0.4=fo<54 - -
Rise and Fall Time 5 * * tr, tf * — — 5 54=f0=80 — — 8 ns | 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * ViL * - - |Veex0.2 * - — |Vecx0.2 v
QE Pin 1 Level Input Voltage * * ViH * Veex0.8| — - * Veex0.8| — —
Output Disable Time * * tPLZ * - - 200 * - - 150 | ns
Output Enable Time * * tPZL * - - 1 * - - 5 ms
. . tRMS - 2.2 - - 2.2 - o
Period Jitter (1) * * op * - 20 — * — 20 - PS Boakio peak
Total Jitter (1) * * tTL * - 31 - * - 31 - ps | tDJ+nxtRJn=14.1(BER=1X10"9 (2)
A 40=fo=80 40=fo=125 fo offset: 12kHz to 20MHz
FlESE JideEr * * i 10=fo<40 ! 10=f0<40 ' | P® [Fooffset12kHz to 5MHz
Reliability AEC-Q100
Packing Unit 3000pcs./reel (¢ 180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
B DSO1612AR (mm] M DSO211AR [mm]
H Dimensions H Dimensions
1.6%0.1 Pin Connections 20+0.1 Pin Connections
Model Code Pin No. | Connection Pin No. | Connection
Frequency In NoO. Model Code
L __#3 #1 | OE(Output Enable) Freduency #1_| OE(Output Enable)
#2 GND
#2 | GND
#3 Output
#3 Output 24 Voo
#4 Vee
Function Function
#3 0 diti
#1Input | #3 Output condition #1 'I_Tnut OsciIIL:t?cL:rt\ zz: ition
H Oscillation out Open | Oscillation out
Open | Oscillation out L High Z
L [Highz §
B Recommended Land Pattern d B Recommended Land Pattern
(Top View) © (Top View)
1.0 14
i 7777‘7777 -]
oA e ol [, %7 7,
0 A ez }V/j‘Vj,A‘} /
+ @ T T - - T
N T I i — n -
o | 7@ ° | v, ! |7 // |
3 AL R ] g
#4 } "‘FO L,,j,*,,,,ﬂ 24 |, -4-.
< 0.8 0.8
0.545
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DAISHINKU CORP.

SMD Crystal Oscillators {(For Automotive)

DS0221SR/DS0321SR/DS0531SR/DS0751SR

B Features

® 3-state function [Tysggemsﬂ —
. size
3 L Capable Of Operatlng over DS0321SR 3225 size
N <& Q = a wide temperature range, DSO531SR 5032 size
from —40to +125T . DSO751SR 7349 size

® AEC-Q100 Compliant

i i [Function Code]
[ | Appllqathns DSO™*SR_ A A
& @ Multimedia devices such as car -

navigation systems and car audio A:3.3V— —AY:£100x10" 6 RONSIELY Gompliant
® Automotive camera M:3.0V— —Z: £80X10"
B:28V— —B:+50%x10°°
Actual size DS0221SRTJ DS0321SR[] DSOSS]SR{:} DSO751SR [:] C: 25V
D:1.8V—
M Standard Specification When requesting the product, please select the model and function code of your request.
Function Code Output Frequency Spec.
Item Supply | Frequenc Range Legend . . Condition
VoI?:gSg tolgrancey (MHz) I typ. REEES Unit
A 0.2=fo=125 +3.0 +3.3 +3.6
M 0.2=fo=125 +2.7 +3.0 +3.3
Supply Voltage B * 0.2=fo=100 Vee +2.6 +2.8 +3.0 "
C 0.2=fo=100 +2.25 +2.5 +2.75
D 0.2=fo=80 +1.6 +1.8 +2.0
Frequency Tolerance Y 0.2=fo=100 -100 - +100 —40to +125C
(Includes frequency « zZ 0.2=fo=100 f tol —80 — +80 %10 —40to+110T
tolerance at room A 100<fo=125 - —100 — +100
temperature.) B 0.2=fo=100 —50 = +50 —40 10 +85C
— — +4.0
AM * — — +6.0
— — +8.0
— — +3.5
B * — — +5.5
Current Consumption lcc - - +7.5 mA No Load
— — +3.0
C * — — +5.0
— — +7.0
— — +2.5
D * 54=f0=80 = = Y45
Stand-by Current (#1 pin "L'level) * * * |_std - - +10 UA
Load Condition * * * L_cmos - - 15 pF
Symmetry * * * SYM 40 50 60 % 50% Vcc Level
O Level Output Voltage * * * Vo - - VeeX0.1 v
1 Level Output Voltage * * * VoH VeeX0.9 - -
0.2=fo=54 — — 8
Rise and Fall Time * * 54<fo<100 trtf - - 4 ns 10 to 90% Vcce Level
100=fo=125 — — 3
OE Pin O Level Input Voltage * * * Vi - - VceX0.2 v
OE Pin 1 Level Input Voltage * * * ViH VeeX0.8 — —
Output Disable Time * * * tPLZ - - 150 ns
Output Enable Time * * * tPZL — - 5 ms
. . tRMS — 2.2 — g
Period Jitter (1) * * * e — 20 — ps Peak to peak
Total Jitter (1) * * * tTL — 31 — ps tDJ+nxtRJ n=14.1(BER=1X10""%) (2)
Phase Jitter % % 40=fo=125 tpj _ _ 1 ps fo offset: 12kHz to 20MHz
10=fo<40 fo offset: 12kHz to 5MHz
Reliability AEC-Q100
Packing Unit DS0221SR, DS0321SR : 2000pcs./reel(180 ¢ ), DSO531SR : 1000pcs./reel(180 ¢ ), DSO751SR : 1000pcs./reel(254 ¢ )
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
H DSO221SR [mm] M DSO321SR [mm] B DSO531SR [mm] M DSO751SR [mm]
l Dimensions l Dimensions l Dimensions Hl Dimensions
o 254015 3.2+015 50+02
Model Code w4 ) #3 Model Code ‘:m—#a. Model Code #4 .
requency

Frequency Frequency

1
#1Index/ #1 #2
\_Logo

20£0.15

Lot No.

08

0.815+0.
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DAISHINKU CORP.

SMD Crystal Oscillators {(For Automotive)
DS0221SR/DS0321SR(kHz)

BFeatures

® Supply Voltage: 1.8V/2.5V/2.8V/3.0V/3.3V/5.0V

@® 3-state function

@® Low current consumption

® CMOS Level Output

@ High speed start-up: 2ms max. until frequency output after power on
@ Stable frequency variation realized by adopting an At cut resonator
@® AEC-Q 100 compliant

ROHS/ELV Compliant

B Applications [FBné:(t)ng*%oFgel Ay
@® Multimedia devices su%h as c:a(rj _
_ navigation systems and car audio A 3.3V Y:+100%10°®
Actual size  DSO221SR DS0321SR [ M 3.0V Z'480%10°°
(Type] B :2.8V— - BW:x50x10°®
DS0221SR 2520 size C 2.5V
DS0321SR 3225 size D:1.8Vv
Y B.0OV
. Standard SpeCification When requesting the product, please select the model and function code of your request.
Function Code Output Freguency Spec.
u[Fomerey | Lo o [ o [ mec [ um
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
B +2.6 +2.8 +3.0
Supply Voltage c * 32.768=fo=50 Vee 255 25 275 \
D +1.6 +1.8 +2.0
Y +4.5 +5.0 +5.5
* Y —100 — +100 —40to +125C
Frequency Tolerance * z —-80 — +80 —40to +110C
(includes frequency tolerance at 32.768=fo=50 f_tol x107° -
room temperature) * W -50 - +50 —40to +105C
* B —50 - +50 —40to +85C
AM,B, fo=32.768 - - 65
Current Consumption co * 392.768<70=50 lcc - - 100 MA | No Load
v fo=32.768 - - 80
32.768<fo=50 - - 120
Stand-by Current(# 1 pin "L" Level) * * 32.768=fo=50 |_std - - 3 uA | —40to +125C
Load Condition *® *® 32.768=fo=50 L_cmos - - 15 pF
Symmetry *® *® 32.768=fo=50 SYM 45 50 55 % at 50% Vcc
O Level Input Voltage " " « Vo - - VeeX0.1 v
1 Level Input Voltage Von | VeeXx0.9 - -
Rise and Fall Time *® *® 32.768=fo=50 tr, tf - - 20 ns 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * * Vi - — Veex0.2 v
OE Pin 1 Level Input Voltage * * * ViH Vcex0.8 - -
Output Disable Time * * * tPLZ - - 150 ns
Output Enable Time * * *® tPZL - - 2 ms
i . * tRMS - 15 - o
Period Jitter (1) * * ” o — 150 - ps Poak 1o poak
Total Jitter (1) * * * tTL - 220 - ps tDJ+NXtRJ n=14.1 (BER=1x107"9) (2)
Reliability AEC-Q100
Packing Unit 2000pcs./reel(¢ 180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter tRJ:Random jitter
Hl DS0221SR(kHz) [mm] W DS0321SR(kHz) [mm]
H Dimensions H Dimensions

25+0.15
Model Code

Pin Connections

o ————— ] Connect
Freguency Pin No. | Connection OE 0ot Erbi
— #1 | OE(Output Enable) —£ | QkOutput Enahie)
2 _#2 JGND —#3 Jowt
o #3 | Output T
H oo
ol #4 Ve
all Function Function
— ~._Lot No. #1input | #3 Output condition
#TInput | #3 Output condition Oscillation out
Osclllation out Gpen | Oscillation out
Gpen | Oscillation out T
High Z g
B Recommended Land Pattern M Recommended Land Pattern
(Top View) (Top View)
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DAISHINKU CORP.

SMD Crystal Oscillators {(For Automotive)
DS0221SY/D 218Y

HFeatures

® Available frequency range : 32.768kHz, 1.049 to 8.5MHz
® Supply Voltage: 1.8V/2.5V/2.8V/3.3V

® 3-state function

® Low current consumption: 10uA typ.(32.768kHz) Po-Free
® CMOS Level Output

@ Stable frequency variation realized by adopting an At cut resonator
® AEC-Q 100 compliant

Hl Applications

® Multimedia devices such as car navigation systems
and car audio

RoHS/ELV Compliant

Actual size DS02218Y @ DS03218Y {3 [Function Codel
DSO**3Y AA
[Type] A:3.3V [:A:J_ﬂ 00X1 QG‘G
- B :2.8V B:x50X10~
DS02218Y 2520 s!ze C 2BV
DS0321SY 3225 size D:1.8V

When requesting the product, please select
the model and function code of your request.

B Standard Specification

Function Code Spec.
Item Supply | Frequency |Output Frequency Range |Legend . . Condition
Voltage | tolerance min. e max. Wi
A +3.0 +3.3 +3.6
B 32.768kHz +2.6 +2.8 +3.0
Sty VeliEEE c * 1.049=f0=85MHz | Ve¢ [ 3po5 | +a5 | +275 |
D +1.6 +1.8 +2.0
Frequency Tolerance A —100 - +100
(includes frequency tolerance at * 10 4%2<.7foGg'éHEfMHz f_tol x107° | —40 to +85C
room temperature) B . == —-50 - +50
. 32.768kHz - - 18
* I AT T
Current Consumption 1049 =fo<8 5Ntz lcc - - 500 uA | No Load
Stand-by Current(# 1 pin "L" Level) * * * |_std — — 3 uA
Load Condition * * * L_cmos — — 15 pF
32.768kHz 45 50 55
% % fo--2=/BOKRZ 1oy booa2oooloo @Yl R o o
Symmetry 1 049=<0<8 5MHz SYM 20 50 60 % at 50% Vcc
O Level Input Voltage * * * Vou - - Veex0.1 v
1 Level Input Voltage * * * Von | VececX0.9 - -
Rise and Fall Time * * * tr, tf - - 15 ns 10 to 90% Vcc Level
OE Pin O Level Input Voltage * * * Vio - — Vecex0.2 v
OE Pin 1 Level Input Voltage * * * Vi |VeeX0.8 - -
Output Disable Time * * * tPLZ - - 100 ns
Output Enable Time * * * tPZL — - 20 ms
Packing Unit 2000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
H DS02218Y [mm] W DS0321SY [mm]
H Dimensions H Dimensions
25+0.16 e 32+015
ModelCode [T ]| i Connections Model Gode <7+ 43 Pin Connections
k Frequency pif;‘;“” 7% ,,,,,,, Freauency PW;:\‘D‘ %
B #2_|GND #2 [GND____
| Toutor #3 Output
E 2o i T
[=]
ol Function Function

#Tinput | #3 Output condition

H__ | Oscillation out
Open_| Oscillation out
L [Hienz

4 JLotNo. #1input | #3 Output condition
= Oscillation out
Open | Oscillation out

L [Henz

M Recommended Land Pattern
(Top View)

M Recommended Land Pattern
(Top View)
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DAISHINKU CORP.

SMD Crystal Oscillators {(For Automotive)
DS0223S/DS0323S SERIES

B Features

® 2.5V/3.3V operating voltage, High speed type
® 3-state function

® LV—PECL output (DS0223/323SK)

@ LVDS output (DS0223/323S8J)

® HCSL output (DS0223/323SD)

® AEC-Q100 Compliant

Bl Applications [Function SngJ RoHS/ELV Compliant
® Multimedia devices such as car DS0TS  Kang ,
. . . Model Code Operating Temperature Range
navigation systems and car audio K - LVPECL O 4010 4850
Actual size DS0223S O DS0323S T [Type] J:LVDS E:-40t0+105C
ype D : HCSL
DS0223S SERIES 2520 size Supply Voltage Frequency Tolerance
DS0323S SERIES 3225 size A:33V A:+100x10°°
C:25V B:+50x10°°®
l Standard Specification When requesting the product, please select the model and function code of your request.
Type e DS0223sK DS0223sJ DS0223sD
Item DS0323sK DS0323SsJ DS0323SsD
Output Specification - LV-PECL LVDS HCSL
Output Frequency Range fo 13.5 to 167MHz
Supply Voltage Vece +2.5V+0.125V/+3.3V+£0.165V
Frequency Tolerance (Includes frequency tolerance at room temperature.) f_tol +50x10°° max., £80x10°° max. / £100X10°° max.
Storage Temperature Range T_stg —40 to +105C
Operating Temperature Range T_use —40 to +85C, —40 to +105C
Current Consumption lcc 45mA max. [ 20mA max. [ 30mA max.
Stand-by Current(#1 pin "L" Level) |_std 10 1A max.
Load Resistance Load-R 50Q to Vec—2V [ 100Q (Output—0OutputN) [ 500
45 to 55%
Symmetry SYM [at outputs cross point]
O Level Output Voltage Vo Vcc—1.81 to Vec—1.62V - —0.15t0 0.15V
1 Level Output Voltage VoH Vee—1.025 to Vec—0.88V - 0.58 to 0.85V
0.5ns max. 0.4ns max. 0.5ns max.
Rise and Fall Time tr, tf
[20 to 80% Output, OutputN] [20 to 80% Output—OutputN] [0.175 to 0.525V Level]
Differential Output Voltage Vop1, Vopz — 0.247 to 0.454V —
50mV
Change to Voo 4Vop - [4Vob= | Vop1—Vobz | ] -
Offset Voltage Vos — 1.125 to 1.375V —
Offset to Vos ANos — 50mV —
Crossing Point Voltage Ver - — 250 to 550mV
OE Pin O Level input Voltage Vie VceX0.3 max.
OE Pin 1 Level input Voltage Vin VeeX0.7 min.
Output Disable Time tPLZ 200ns
Output Enable Time tPZL 2ms
Period Jitter(1) tRMS 5ps typ. (13.5MHz=fo<27MHz) / 2.5ps typ. (27MHz=fo<167MH?z) (o)
tp-p 33ps typ. (13.5MHz=fo<27MHz) / 22ps typ. (27MHz=fo<167MHz) (Peak to peak)
Total Jitter(1) tTL 50ps typ. (13.5MHz=fo<27MHz) / 35ps typ. (27MHz=fo<167MHz) [tDJ + nxtRJ n=14.1(BER=1x10""%) (2)]
Phase Jitter tpj 1.5ps max. (13.5MHz=fo<27MHz) / 1ps max. (27MHz=fo<167MHz)
[13.5MHz=fo<40MHz.fo offset:12kHz to 5MHz fo=240MHzfo offset:12kHz to 20MHz]
Reliability AEC-Q100
Packing Unit 2000pcs./reel(¢180)
(1)Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2)tDJ:Deterministic jitter tRJ:Random jitter
l DS0223S SERIES [mm] M DSO323S SERIES [mm]
M Dimensions ) Hl Dimensions
Model Gode 25+0.15 Freauency 3”5335555 J pp‘::‘ncrfnn.m% 3.2+0.15 o e w?ﬁ:ﬂmn
L s i » IDSBZZSSK '3 av§ EE :; zg(oumu( Enable) Model Code w6 S:ggz:g;ggg;ia #1 OE(Qutput Enable)

#3_|GND
#4 | Output
#5 | OutputN
#6 |vee

DS0323sD:D

#4
#5 | OutputN
#6 | Voo

#5 Output conditic
Oscillation out
Open | Oscillation out
High Z

_200.15
_25+0.15

#1 Input | #4,#5 Output condition
H__| Oscillation out
Open | Oscillation out
L [Henz

*
3
=3
Q
<

#1 Index

#3
Lot No.

ot — =
H =]
8 B Recommended Land Pattern = B Recommended Land Pattern
° ' <Top View> <Top View>
0.995 0.995 1.225

7!

mﬂ ﬁ:zl 0 .
,,,,, i

O.GG

0.875
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H Features

® [ ow phase noise
® Single packaged structure

® Moisture Sensitivity Level : LEVEL 1
® (IPC/JEDEC J-STD-033)
® AEC-Q100 compliant

@ Capable of operating over a wide temperature range,from-40 to +105T

® Prevention of moisture packing is unnecessary

DAISHINKU CORP.

High-precision SMD VC-TCXO/TCXO (For Automotive)
DSA211SP/DSA2215SP,DSB211SP/DSB221SP

RoHS/ELV Compliant

M Applications [Ty5§]Tcxo TCXO Si
; ® GPS / GNSS DSA-21 1SP DSB211SP 2o1gesize
Actual size  DSA21 18_'3_':' D_SAge]SP B @ Telematics,Satellite radio DSA221SP | DSB221SP 2520 size
B Standard Specification
Type VC-TCXO TCXO
ltem DSA211SP DSA221SP DSB211SP DSB221SP
Output Frequency Range 12.288 to 52 MHz 9.6 to 52 MHz 12.288 to 52 MHz 9.6 to 52 MHz

Standard Frequency

16.3676/ 16.367667/ 16.368/ 16.369/ 16.8/ 26/ 38.4 MHz

Supply Voltage Range

+1.68 to +3.5V

Supply Voltage(Vcce)

+1.8V/+2.8V/+3.0V/+3.3V

Current Consumption

+1.7 mA max. (fS26MHz)/+2.2 mA max. (f>26MHz)

Output Level

0.8 Vp—p min. (Clipped Sine Wave / DC—coupled)

Output Load

10 kQ//10 pF

Frequency Stability
Tolerance

+1.5%X 107® max.(After 2 reflows)

vs. Temperature

+0.5%X10° max. / —40 to +105CT

+1.0X10°®max./ —40 to +105T

+10X10°° max. / —40 to +125C (Option)

vs. Supply Voltage

+0.2X 107° max. (Vcc+5%)

vs. Load Variation

+0.2X 107® max.

vs. Aging

+1.0x10°°® max. /year

Start up Time

2.0ms max.

Frequency Control
Control Sensitivity

1+30X10°t0 +5.0%10°°/ Veont=+14V+ 1V @Vcc2+26V
+30%10°t0 £5.0x 10/ Veont=+0.9V+0.6V @Vce=+1.8V

Response Slope Positive -
SSB Phase Noise [f=15MHz] [1BMHz<f=26MHz] [f>26MHZz]
Offset 100Hz —115 dBc/Hz —110 dBc/Hz — 105 dBc/Hz
Offset 1kHz — 135 dBc/Hz —130 dBc/Hz — 125 dBc/Hz
Offset 10kHz — 145 dBc/Hz —140 dBc/Hz — 135 dBc/Hz
Offset 100kHz —145 dBc/Hz —145 dBc/Hz —145 dBc/Hz
Reliability AEC-Q100
Packing Unit 3000pcs./reel (¢ 180)
Consult our sales representative for other specifications.
Hl DSA211SP/DSB211SP Imm] W DSA221SP/DSB221SP [mm]

M Dimensions

Model Code 202018

Frequency

1.6+0.15

#1Index

Logo Lot No.

Model Code
AP : VC-TCXO(DSA211SP)
BP : TCXO(DSB2118P)

Pin Connections
Pin No.| Connection
#1 Vecont(VC-TCX0)/GND(TCX0)
GND
Output
Vee

#2
#3
#4

l Recommended Land Pattern

(Top View)
1.65

Model Code

M Dimensions

25+0.15 Frequency
== !

2.0£0.156

Model Code
AP : VC-TCXO (DSA221SP)
BP: TCXO (DSB221SP)

Pin Connections
Pin No.| Connection
#1 Veont(VC-TCX0)/GND(TCX0)
GND
Output
Vee

#2
#3
#4

l Recommended Land Pattern
(Top View)
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DAISHINKU CORP.

High-precision SMD VC-TCXO/TCXO (For Automotive)

DSA1612SDN/DSA211SDN/DSA221SDN/DSA321SDN

DSB1612SDN/DSB211SDN/DSB221SDN/DSB321SDN/DSB1612SDNB/DSB211SDNB /DSB321SDNB

B Features

® Low phase noise
® Single packaged structure
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)
® AEC-Q100 Compliant

B Applications
® Telematics, Satellite radio

RoHS/ELV Compliant

Actual size DSA1612SDN [J DSA211SDN I

DSA221SDN (3] DSA321SDN [ [Type]
VC-TCXO TCXO TCXO(Stand-by Function) Size
DSA1612SDN | DSB1612SDN | DSB1612SDNB 1612 size
DSA211SDN | DSB211SDN | DSB211SDNB 2016 size
DSA221SDN | DSB221SDN | DSB221SDNB 2520 size
DSA321SDN | DSB321SDN | DSB321SDNB 3225 size

B Standard Specification
Type VC-TCXO TCXO

DSB1612SDNB| DSB211SDNB | DSB221SDNB | DSB321SDNB
Item DSA1612SDN| DSA211SDN | DSA221SDN | DSA321SDN |DSB1612SDN| DSB211SDN | DSB221SDN | DSB321SDN (Stand~by Function)|(Stand=by Function)|(Stand=by Function)| _ (Stanc=by Function)
Frequency Range (16 to 60MHz{12.288 to 52MHz] 9.6 to 52MHz 16 to B0MHz|12.288 to 52MHZ 9.6 to 52MHz 16 to B0MHz{12.288 to 52MH:; 9.6 to 52MHz

Standard Frequency | 19.2MHz/26MHz/38.4MHz/40MHz/52MHz |16.3676MHz/16.367667MHz/16.368MHz/16.369MHz/16.8MHz/26MHz/33.6MHz

Supply Voltage Range +1.68 to +3.5V
Supply Voltage(VCe) +1.8V/+2.6V/+2.8V/+3.0V/+3.3V
Current Consumption +1.5mA max.(f£26MHz)/+2.0mA max.(26MHz<f<52MHz)/+2.5mA max.(f=60MHz)
Stand-by Current - | +3uA max.
Output Level 0.8Vp-p min.(f=52MHz) (Clipped Sinewave/DC-coupled)
Output Load 10kQ//10pF
Frequency Stability
Tolerance +1.5x10° max.(After 2 reflows)
vs. Temperature +0.5%10®°max./—40 to +85C
vs. Supply Voltage +0.2%x10° max.(Vcc £5%)
vs. Load Variation +0.2x10° max.(10kQ//10pF+10%)
vs. Aging +1.0x10® max./year

Frequency Control | +30x0% 9 +5,0x10%/Vcont=+14V£1V @Vec2+26V
Gontrol Sensitivity | $30X10°t0£5.0x10°/Veont=+0.9V10.6V @Vcc=+1.8V

Response Slope Positive -
Start up Time 2.0ms max.
Output Enable Time - 2.0ms max.
Phase Noise [f=26MHz] [26MHz<f=40MHz] [40MHz<f=52MHz]
Offset 100Hz -115dBc/Hz -110dBc/Hz -105dBc/Hz
Offset 1kHz -130dBc/Hz -130dBc/Hz -125dBc/Hz
Offset 10kHz -150dBc/Hz -150dBc/Hz -145dBc/Hz
Offset 100kHz -155dBc/Hz -155dBc/Hz -150dBc/Hz
Reliability AEC-Q100
Eesiing Uit DSA1612SDN/DSA211SDN/DSA221SDN, DSB1612SDN/DSB211SDN/DSB221SDN, DSB1612SDNB/DSB211SDNB/DSB22 1SDNB: 3000pcs./reel(¢180)

DSA321SDN, DSB321SDN, DSB321SDNB: 2000pcs./reel(¢180)
Consult our sales representative for other specifications.
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DAISHINKU CORP.

High-precision SMD VC-TCXO/TCXO {For Automotive)

Bl Dimensions [mm]
Hl DSA1612SDN/DSB1612SDN/DSB1612SDNB H DSA211SDN/DSB211SDN/DSB211SDNB
Model Code Pin Connections Model Code Pin Connections
AVC-TCXO(DSA1612SDN) Pin No.| Connection AN : VC-TCXO (DSA211SDN) Pin No.| Connection
B:TCXO(DSB1612SDN) 41 | Voont(VG-TCX0)/GND(TCXO) BN : TCXO (DSB211SDN) 47 | Voont(VC-TCX0)/GND(TCXO)
C:TCXO(DSB1612SDNB Stand-by Function) 21ANBII:.JE/D\SAELE (Stand-by Function) CN : TCXO(DSB21 1SDNB Stand-by Function) g\llé‘%E/D\SABLE (Stand-by Function)

#2 #2
#3 Output #3 Output
#4 Vce #4 Vee
Model Code 1.6£0.1 Frequency Model Code 2.0£0.15 Frequency
[T}
S o
& &
#1Index
Logo  Lothe. B Recommended
©
Q Land Pattern
S Il Recommended = 9 )
3 Land Pattern A= <Top View>
E <Top View> 0.60 180
0.50
= — —
2 - 8@ N \
i - I \ \|
g 9 z)’ ° I&l k o
o 4 o (“-
< (@) - N
‘ - ] B
o 1 | o
s g, | 7 |
.
1.40
H DSA221SDN/DSB221SDN/DSB221SDNB H DSA321SDN/DSB321SDN/DSB321SDNB
Model Code Pin Connections Model Code Pin Connections
AN : VC-TCXO (DSA221SDN) Pin No.| Connection AN : VC-TCXO (DSA321SDN) Pin No.| Connection
BN : TCXO (DSB221SDN) 41| Yoont(VGTCXO)/GND(TCXO) BN : TCXO (DSB321SDN) 41 | VeontVCTCXO/GND(TCXO)
CN : TCXO (DSB221SDNB Stand-by Function) EGNS%E/D'SABLE (Standby Functon) CN : TCXO (DSB321SDNB Stand-by Function) ?Q%BD'SABLE (Standy Functon)
#2 #2
#3 Output #3 Output
#4 Vee #4 Vee
3.2+0.15
Model Code 25%0.15 Frequency Model Code
o
=
+
[t}
oy - A S
o
#1 Index
Logo Lot No.
H Recommended Land Pattern l Recommended Land Pattern
. <Top View>
<Top View> P
0.78
o 1.95 1.
@ 075 % ] %
57
[ I E—— .
1o} 7z H AL -
» % B
0.40 + e -
264 302

85




lim
mall
mart

DAISHINKU CORP.

SMD TCXO (For Automotive)

Actual size O

Bl Standard Specification

DSB211SJA

B Features
@® Capable of operating over a wide temperature range, from -40 to +105C
® Supply voltage up to +1.7 to +3.6V
® CMOS Level Output
® Low phase noise
® Single package structure
® Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)
® AEC-Q100 Compliant

Bl Applications

@ Automotive multimedia device, WiLAN and visual applications
such as automotive camera

RoHS/ELV Compliant

Type
Item

DSB211SJA (TCXO)

Frequency Range

13 to 26, 32 to 52MHz

Standard Frequency

19.2MHz/ 25MHz/ 26MHz/ 32MHz/ 38.4MHz/ 40MHz/ 48MHz/ 52MHz

Supply Voltage (Vce)

+1.8V/ +2.5V/ +2.8V/ +3.3V

Current Consumption

5.0mA max. [No Load]

Stand-by Current

+10uA max.

Frequency Stability
Tolerance

+1.5% 10° max. (After 2 reflows)

vs. Temperature

+2.5X 10° max./ -40 to +85C
+5.0X 10° max./ -40 to +105C
+20X% 10° max./ -40 to +125CT(Option)

vs. Aging +1.0x 10° max./year

Symmetry 45 to 55% (50% Vcc Level)

O Level Output Voltage VeexX0.1V

1 Level Output Voltage Vce X0.9V

Output Load 15pF

Rise and Fall Time 5ns max. (10% to 90% Vcc Level)

OE Pin O Level Input Voltage Vecex0.2V

OE Pin 1 Level Input Voltage Vce X 0.8V

Start Up Time 3.0ms max.

Output Enable Time 3.0ms max.

Output Disable Time 150ns max.

SSB Phase Noise (Typ.) [f=26MHz] [26MHz<f=52MHZz]
Offset TkHz -145dBc/Hz -141dBc/Hz
Offset 100kHz -158dBc/Hz -157dBc/Hz

Reliability AEC-Q100

Packing Unit 3000pcs./reel (¢ 180)

Consult our sales representative for other specifications.
[mm]
Bl Dimensions B Recommended Land Pattern
Mode! Code 204015 | Fremueney <Top View>
Pin Connections
E Pin No. | Connection 09
p _#1 | OF (Output Enable)
b #2 [ GND : ©
8| ol k. mi Bk
Flindex - Logo Lot o o ;L]JT::L?" #3 Output condition :ﬂ 7 * 7
§ E giscrillgtion out ’%’ %
Q g —
o 1.4
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DAISHINKU CORP.

SMD TCXO (For Automotive)

B Features
® Digital temperature compensated type
® High precision: £5.0x 10° (—40 to +85TC)
+3.8%X10° (—10 to +607C) Pu-Free

® Low current consumption
@® Moisture prevention packing is unnecessary.

Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033)
® AEC-Q100 Compliant ‘

ROHS/ELV Compliant

Bl Applications

® High precision clock source
Actual size &3 @ High precision clock source for RTC

B Standard Specification

Spec.
Item Legend i, e . Unit Condition
Output Frequency fo - 32.768 - kHz
+2.0 - +5.5 (Temperature Compensated Operating)
Supply Voltage Range Vee v
+1.3 - +5.5 (Clock Timing Operating)
Freguency Tolerance f 1ol —-50 - +5.0 % 10-° —4010+85C
(Includes frequency tolerance at room temperature.) - -38 - +3.8 10 to +60C
- +1.2 +2.5 Vee=+3.3V, Temperature Compensation Interval:0.5s, No Load
- +1.7 +3.2 Vee=+5.0V, Temperature Compensation Interval:0.5s, No Load
Current Consumption lec uA
— +1.0 +2.0 Vee=+3.3V, Temperature Compensation Interval:2.0s, No Load
- +1.5 +3.0 Vee=+5.0V, Temperature Compensation Interval:2.0s, No Load
Symmetry SYM 40 50 60 % at 50% Vcc
O Level Output Voltage Vou - - +0.4 v
1 Level Output Voltage VoH Vce-0.4 - -
- - 50 Vee=+2.0 to +5.5V, 10 to 90% Vcc Level
Rise and Fall Time tr, tf ns
- - 200 Vee=+1.3 to +5.5V, 10 to 90% Vcc Level
Load Condition L_cmos - - 15 pF
Start Up Time Tstart - - 3.0 s
Reliability AEC-Q100
Packing Unit 2000pcs./reel (¢ 180)
Consult our sales representative for other specifications.
[mm]
H Dimensions Il Recommended Land Pattern
<Top View>
Frequency 3.20+0.15
‘ 232
Model Code |
#4 }_& ’”:’\1:";,7/"’ |
E | 4 /L A |
e} ol i 7
B Pin Connections k| 4‘ T
al Pin No. | Connection - = :
T RV | V I 7 I n
#1 Vee Y t - | @
#2 | GND Z ,fl,,ﬁ-,,,,%,,éﬂ °
#3 Output 1.08
#4 | Voo

#4 +

0.67
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DAISHINKU CORP.

SMD Real Time Clock Module {(For Automotive)

BFeatures

@ Digital temperature compensated type
@ High precision:+5.0x10° (—40 to +857T)
+3.8x10° (—10 to +607T)
@® Low current consumption
@ Low voltage operation:+2.0 to +5.5V(Temperature Compensated Operating)
+1.3 to +5.5V(Clock Timing Operating)
@ I°C-BUS serial interface:400kHz fast-mode compatible
@ Clock function:hour-minute-second,
Calendar function with auto leap year adjustment.year-month-
day-day of week
@ Alarm interrupt function:day-day of week-hour-minute
@ Fixed-cycle timer interrupt function:244us to 255min
@® Time update interrupt function:minute-second
@® Clock output function:32.768kHz, 1024Hz, 32Hz, THz
@® Supply voltage detection function:
+2.0V temperature compensation operating voltage detection.
+1.5V supply voltage undervoltage detection
@ AEC-Q100 Compliant

B Applications
@ High precision clock source

RoHS/ELV Compliant

Actual size [J

B Standard Specification

"[*(C-BUS" is a registered trademark of NXP Semiconductor

Spec.
Item Legend . Unit Condition
min. typ. max.

Output Frequency fo - 32.768 - kHz

Vce +1.3 - +5.5 (Clock Timing Operating)
Supply Voltage Range Vtem +2.0 - +5.5 \ (Temperature Compensated Operating)

Vint +1.5 — +5.5 (Interface Operation) I°C-BUS

-5.0 - +5.0 6| —40to +85C
Frequency Tolerance f_tol —38 — 138 X10 10 to +60C
_ Vce=+3.0V, Temperature Compensation Interval:30s,

Current Gonsumption loct +06 +20 | HA | S5CL=SDA=INTN=Vcc,CLKOE=GND (Output Off)

lcc2 _ +15 +4.0 A Vce=+3.0V, Temperature Compensation Interval:30, No Load,

i i H SCL=SDA=INTN=CLKOE=Vcc (Output On)
Load Condition L_cmos — — 15 pF
. — — 1.0 Ta=+25C, Vcc=+1.3V
B Up Tl Tstart = - 3.0 S [Ta=—4010 +85C, Voc=+1.310 +55V
. VpeT1*1 +1.8 +1.9 +2.0 Temperature Compensated Operation Detection Voltage

Power Supply Detection Voltage VpeT2*2 +1.3 +1.4 +1.5 v Power Supply Undervoltage Detection
Reliability AEC-Q100
Packing Unit 2000pcs./reel (¢ 180)

*1:When Vcc falls below Voer1, the internal detection circuit operates, and the intermittent temperature compensating
stops. At the same time, the current temperature compensating data value is retained. When Vcc rises above Voem
again, the intermittent temperature compensating is enabled.

*2:The Detection circuit operates at the temperature compensation interval.

Consult our sales representative for other specifications.

Description
Pin No. Name /0 Function
#1 OE | Output control enable input (L:High impedance, H:Clock output)
#0 INTN o) 1Hz signal, alarm interrupt signal, fixed-cycle timer interrupt signal,
and time update interrupt signal, Nch open-drain output.
#3 N.C. - None connection
#4 GND - Ground connection.
#5 Output 0] Clock output connection.
#6 SCL | °C-BUS serial interface clock input connection.
#7 SDA /0 °C-BUS serial interface data input/output connection.
#8 Vece — Supply Voltage

[mm]

M Dimensions odel Code[~——3.2+0.1 5‘7
#5

#8

Pin Connections
Pin No. | Connection

#7 | #

#1 OE(Output Enable)
#2 INTN

#3 N.C.

#4 GND

#5 Output

#6 SCL
#7 SDA

#8 Vece

Function
#1 Input
H
L

#5 Output condition
Oscillation out
High Z

’4 .0
22
b

1725
147

Il Recommended Land Pattern
<Top View>
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DAISHINKU CORP.

Monolithic Crystal Filters

Description

A monolithic crystal filter is a device that has a frequency screening function. From a wide frequency range, it
passes a specific frequency and attenuates unnecessary ones. It plays the role of extracting desired frequency
in radio communication equipment.

With the high Q factor of the crystal, these filters feature low loss, steep attenuation characteristics and high

stability, as well as good temperature drifting characteristics.

Terminology
Nominal Frequency . ®fo  Frequency (Hz) —»
@ Nominal value of center frequency. y
fo(MHz) -
Pass Bandwidth Frequency interval at which relative ®L w [
®@ attenuation is guaranteed to be equal to or @R ®@A1
P£(kHz).A1(dB) | |ess than a given value, Al.
Stop Bandwidth Frequen_cy i_nterval at which relative
® 4 attenuation is guaranteed to be equal to or
S£(kHz).A2(dB) | more than a given value, A2. ®nt @P- @P+
Ripple The maximum difference between the
@ minimum attenuation and the minimum loss o~
R(dB) within the pass band. Tr/ l S~ \ﬂ\\\.
. Difference in attenuation when filter is inserted and not
® Insertion Loss inserted. Can be either of the following. Group Delay
L(dB) Minimum loss: Minimum value of insertion loss. Characteristics
Insertion loss at f0: Insertion loss at nominal frequency.
® Guaranteed Attenuation | Relative attenuation guaranteed in a specific
A3(dB) range within the stop band.
Spurious Rela_tive attenuatiqn p_roduced asa result c_)f _ =
@ spurious frequencies in a specific range within 3
A4(dB) i
the stop band. Ji
Tolerance in Difference between the maximum value and \ ®A2
Group Delay Time | minimum value of the group delay time within @S+
At(us) the pass band. @A4
Terminating Signal-source impedance or Ioaging . Ed %
Impedance impedance as we_wed from the filter side. _ /Z: 5.
Expressed as resistance and parallel Q
Rt//Ct (Q//pF) capacitance including floating capacitance. =z
S
Coupling Capacitance | Capacitance of the connection between E
Cc (pF) elements for 4pole filter. gfa
<
. Temperature range over which the monolithic Att tion Characteristi
T Opetratlng crystal filter can be operated within allowable L enuation Lharactensics
ENREINIE AT OE deviation range.
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DAISHINKU CORP.

Selection Guide

JIEE‘ Scan the QR code to check the table of contents page of our web site "Monolithic Crystal Filters" (URL: http:/www.kds.info/class/3-I-cf/).

IE Industrial Equipment [TC Mobile Phone, Wireless Communication

Monolithic Crystal Filters

Size (mm) i
. Frequency O efiy Overtone Pass Bandwidth | Recommended | Catalog
Type Actual Size H Range Temperature Range Order Pole (kHz min./3dB) Aplication .
LW may|  (MHD) (C) : oo 9
DSF334SAF 45to 130 Fundamental
2
DSF334SA0 |:] 30 | 3.0 | 11 100 to 160 3rd
DSF334SCF 60 to 130 Fundamental 3
DSF444SAF 40 to 130 -20 to +70C Fundamental +3.5, £75, 15 TC 92
2
DSF444SA0 100 to 160 3rd
[ |38 38|11
DSF444SCF 60 to 130 Fundamental
3
DSF444SCO 100 to 160 3rd
DSF753SAF 16 to 90 Fundamental
2
DSF753SA0 60 to 160 3rd
DSF753SCF 7.0 5.0 15 20 to 130 -20 to +70C Fundamental +3.5, £75, £15 IE TC 93
3
DSF753SCO 90 to 160 3rd
DSF753SBF 30to 70 Fundamental 4
DSF633SDF [] |e60|35)| 13| 4510130
-20t0 +70C | Fundamental 4 +35, £75, £15 IE TC 94
DSF753SDF (:] 70 | 50 | 15 20 to 130

Pole VS Shape factor

Pole VS Shape factor Frequency(kHz)

-100 -80 -60 -40 -20 0 20 40 60 80 100

0 \
-10

y N

e
N

% / \
oL LAY

N
=il / \\
A/ \| N
%
N

gy [ 2pole

N\

k-

B //
JR b

/

Attenuation 10dB/div
>
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DAISHINKU CORP.

SMD Monolithic Crystal Filters
DSF334S 2POLE/3POLE, DSF444S 2POLE/3POLE

H Features

® 3030 size, lightweight (0.03g) and miniature SMD
crystal filter. Just 0.9mm height.
3838 size, lightweight (0.05g) and miniature SMD Ph-Free
crystal filter. Just 0.9mm height.

@ Excellent shock and vibration resistance.

® Low spurious

H Applications
® Radio communications

RoHS Compliant

Actual size  DSF334S [[] DSF444S D
B Standard Specification

Type DSF334SAF DSF334SCF DSF444SAF DSF444SCF
Model D50015AM DAT030AM D85330FM D45030AL D73313FL
Pole 2 2 3 2 3
Overtone Order Fundamental Fundamental Fundamental Fundamental Fundamental
Nominal Frequency 50.000 MHz 110.520 MHz 85.380 MHz 45.000 73.350
Pass Bandwidth +7.5kHz min./3dB +15kHz min./ 3dB +15kHz min./3dB +15kHz min./3dB +6.5kHz min./3dB
Stop Bandwidth +25kHz max./13dB +60kHz max./18dB +60kHz max./25dB +60kHz max./15dB +20kHz max./18dB
Ripple 1dB max. 1dB max. 1dB max. 1dB max. 1dB max.
Insertion Loss 3.5dB max. 4dB max. 5dB max. 3dB max. 3.5dB max.
Guaranteed Attenuation 60dB min. 60dB min. 70dB min. 70dB min. 70dB min.
Terminating Impedance 7500//3pF 2000//3pF 4000//—0.5pF 8000//1.5pF 3800//—1pF
QOperating Temperature Range —20 to +70T
Packing Unit 2000pcs./reel(¢ 180) | 1000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
Hl DSF334S [mm] W DSF444S [mm]
Bl Dimensions B Dimensions
INPUT 3.0+0.1
MARK e s . INPUT 3.8x£0.1 .
in No. onnection Pin No. ti
| Lot No. 1 ot MARK Lot No. Tﬂ o. OT:§5t|on
2 GND. — #2 GND.
‘ 12 7 22 1 ow
3 1 F .
— ‘701 5 Output — #5 Output
y —_— 5 ND. o . #6 GND.
9 e R 7 GND. 1 [ £7 GND.
8. D ‘ HO4 8 GND. @ #8 GND.
V
N iz
Logo | Model (==~ - ~---~------------- Logo Model |TT T T T T T T ST s sssms—ms
' @ Recommended Land o ' ll Recommended Land
o Pattern ol F— 17— Pattern
1 1
= ﬁ:E | , il i 1= . _
2 4 1 (Top View) P o , (Top View)
o I i ]
1.0 X
9% A o B s |
#3 [ ‘ # ! L — 0 © 7 Z7Z2#5 ' o i
o7 v o 22 W [N © oi#3 A = LT
|z VA o — @ :ZA‘ 7 ‘ 4“‘ — < TN F |
= 1 4 i #2 %ﬁ % #6100 |, o —
" e 7—‘ SV
oloT 7 A 7 ,.mI |77/ < | LY
oy YT e oy Wl [ 1Z2] o Tn A0 A L o
L = A A
: : I BA
i U ez | A e 7] ~ 48 ! - i
K4 Za P KdZa| |2l 207 0.6 |
1
@ # #8 05 oo 2.8 |
2.1 1 1
1 1
____________________ O —_— e e e e e e e b e e e e e — -
Hl Measurement Circuit Bl Measurement Circuit
R(Q) R(Q)
—#3 #4 g5 i
+#2 #6 A
ROQ) o MCF - LM
! Ct(pF) 500
(=Rt—50) #8 I (=Rt=50)
o Ct(pF) o
500 500 Ct(pF)
777
a

92



DAISHINKU CORP.

SMD Monolithic Crystal Filters

DSF753S 2POLE/ LE/4POLE

B Features

® 7050 size, lightweight (0.15g) and miniature SMD crystal
filter. Just 1.3mm height.

® Excellent shock and vibration resistance

Bl Applications
® Radio communications

RoHS Compliant

Actual size

Bl Standard Specification

Type DSF753SAF DSF753SCF DSF753SBF
Model D21415AQ D38830AQ D45015AQ D55707AQ D45015FQ D38807GQ D45015GQ
Pole 2 2 2 2 3 4 4
Overtone Order Fundamental Fundamental Fundamental Fundamental Fundamental Fundamental Fundamental
Nominal Frequency 21.400 MHz 38.850 MHz 45.000 MHz 56.700 MHz 45.000 MHz 38.860MHz 45.000MHz

Pass Bandwidth |+7.5kHz min./ 3dB| +15kHz min./3dB | +7.5kHz min./3dB | £3.5kHz min./3dB | £7.5kHz min./3dB | £3.75kHz min./3dB | +7.5kHz min./3dB
Stop Bandwidth | £25kHz max./18dB | £50kHz max./15dB | £25kHz max./14dB | £ 12.5kHz max./10dB | £50kHz max./30dB | £15kHz max./35dB | £25kHz max./25dB

Ripple 1dB max. 1dB max. 1dB max. 1dB max. 1dB max. 1dB max. 1dB max.
Insertion Loss 2dB max. 3dB max. 2.5dB max. 4dB max. 3dB max. 4dB max. 4dB max.
Guaranteed Attenuation 70dB min. 50dB min. 60dB min. 70dB min. 70dB min. 80dB min. 80dB min.
Terminating Impedance | 1500Q//2.5pF 21500Q//1pF 5500//3pF 550Q0//4pF 700Q//—1pF | 5600//5pF Cc=13pF |6000Q//2pF Cc=10pF
Operating Temperature Range —20 to +70C
Packing Unit 1000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
B DSF753SA/DSF753SC [mm] W DSF753SB [mm]
M Dimensions M Dimensions

7.0+02 70+02

Model Pin No. [C: tion]
[CE 1 inout | [~ nput

F GND.
Output
GND.

45015GQ1 5 .
S 35

KDS 701

2141EAQL

ksl 701

5.0+0.2
5.0+0.2
]

Logo

M Recommended Land
Pattern
(Top View)

B Recommended Land o
Pattern 3

(Top View)

20 14

6.

.0
4

Z (2] @$
- Vi
Q7 Sice

Il Characteristics Chart(fo=45MHz, P=£7.5kHz 2POLE) [ Characteristics Chart(fo=45MHz, P=£7.5kHz 3POLE) Il Characteristics Chart(fo=45MHz, P=t7.5kHz 4POLE)

<DSF753SAF 45.000MHz D45015AQ> <DSF753SCF 45.000MHz D45015FQ> <DSF753SBF 45.000MHz D45015GQ>

a -1000 -800 -600 -400 -200 O 200 400 600 800 1000 a -1000 -800 -600 -400 -200 O 200 400 600 800 1000 a -1000 -800 -600 -400 -200 O 200 400 600 800 1000

b 25 20 15 -10 5 0 5 10 15 20 25 b B 2 15 0 5 0 5 10 15 2 2 b 25 20 -15 10 -5 0 5 10 15 20 25

0 0 0 0 0
5 -10 5 -10 5 -10
a0 b= I 20 10— l 20 10 b—>, 20

—
g 15 JI\ -30 g 15 }\ J“ 0 -30 g 15 -30
E’ 20 -40 g -20 a7 I \ / ﬂv ’M 4 -40 g 20 . \ -40
g 25 a—> ) f—t 50 g 25 ‘ " -50 g 25 A 50
2 2
ES \, L] -60 £ %0 | \W! \ \, 60 £ 30 Il Vi -60
SV RS | NI R i
-40 ‘[ -80 -40 LAy J ” -80 -40 ! \ M\ K -80
45 | %0 -45 W 90 -45 ™ \*\ U -90
-50 ‘ -100 -50 w ' -100 -50 1 W 100
Frequency(kHz) Frequency(kHz) Frequency(kHz)
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DAISHINKU CORP.

SMD Monolithic Crystal Filters

DSF633S 4POLE, DSF753S 4POLE (SDF TYPE)

B Features
® 6035 size, lightweight (0.072g) and miniature
SMD crystal filter. Just 1.1mm height.
7050 size, miniature SMD crystal filter. Just 1.3mm height.
@ 4 pole function in a single package.
® Excellent guaranteed attenuation.
® Excellent shock and vibration resistance.

RoHS Compliant

Bl Applications
Actual size  DSF633s [T DSF7535(:] ® Radio communications

Hl Standard Specification

Type DSF633SDF DSF753SDF
Model D49907GR D58010GR D46307GQ D50810GQ D73312GQ
Pole 4 4 4 4 4
Overtone Order Fundamental Fundamental Fundamental Fundamental Fundamental
Nominal Frequency 49.950 MHz 58.050 MHz 46.350MHz 50.850MHz 73.350MHz
Pass Bandwidth +3.5kHz min./3dB +5.0kHz min./3dB +3.5kHz min./3dB +5kHz min./3dB +6kHz min./3dB
Stop Bandwidth + 15kHz max./35dB |+ 12.5kHz max./25dB| +18kHz max./40dB | *20kHz max./40dB | +25kHz max./40dB
Ripple 1db max. 1db max. 1dB max. 1dB max. 1dB max.
Insertion Loss 5db max. 5db max. 5dB max. 5dB max. 5dB max.
Guaranteed Attenuation 80db min. 80db min. 80dB min. 80dB min. 80dB min.
Terminating Impedance| 220Q//7pF Cc=23pF |450Q//4.5pF Cc=9.5pF |400Q//4pF Cc=17.5pF| 560Q0//4pF Cc=9.7pF | 450Q//4pF Cc=9.2pF
Operating Temperature Range —20 to +70TC
Packing Unit 1000pcs./reel(¢ 180)
Consult our sales representative for other specifications.
B DSF633SD [mm] M DSF753SD [mm]
H Dimensions M Dimensions
SO+02 7.0+0.2
Model Pi D.;r‘ nect
o - ’l\lu © Input - = Eun&%’iﬁi"tta
‘;82“7‘*%1 = | i os S
S s o S %Dé 701
Logu ‘
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Pattern
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X IZZI ::/i[: ZZII
Nﬂ\\ i

h\\g_lll\\\\lll&_‘

Cuuming Capacitor

#3
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(=Rt—50)

6
cr(pi[ Ce(pF)

M Characteristics Chart(fo=49.95MHz, P=13.5kHz) I Characteristics Chart(fo=58.050MHz, P=t5kHz) M Characteristics Chart(fo=73.350MHz, P=16kHz)

<DSF633SDF 49.950MHz D49907GR> < DSF633SDF  58.050MHz D58010GR > <DSF753SDF 73.350MHz D73312GQ>
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DAISHINKU CORP.

Optical Products

Crystal has wider transmission wavelength range of the light compared

to common glass, and is physically stable material. In addition, it has
depolarization properties, optical rotation property and double refraction
properties that separates the ordinary and extraordinary light. It is used for
wave plate, heat dissipation plate, OLPF (Optical Low Pass Filters).

The dielectric multilayer film can control the transmission of the light and is
used in various electronic and optical devices. It can be formed on the various
kinds of substrates, such as crystal, glass, etc.

Hl Applications

@ Surveillance camera, FA cameras, cameras for automotive electronics,
action camera, digital still camera, video camera.

"IR Double Cut Filter" is designed with the absorptive material and coating which blocks the transmission of the

infrared. It comes with improved transmittance rate at visible light range, blocks near infrared light range and reduces
the flares.

l Example of Spectrum Characteristics
Infrared Absorbing Glass + Infrared Cut Coating Type

(High sensitivity type) (Super high sensitivity type)

100 100
£ £
© ©
o o
C C
S s0 £ s0
€ €
[0] (9]
C C
o ©
= [

O | ! n L L O ! | L L n

400 500 600 700 800 900 1000 1100 400 500 600 700 800 900 1000 1100
Wavelength [nm] Wavelength [nm]
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Optical Products

Dual Pass Filters

"Dual Pass filter" is a filter that has a transmission range of the near-infrared region and the visible light region.This
filter is suitable to the surveillance cameras for shooting day and night continuously.

Bl Example of Spectrum Characteristics

Type I

Type II
100 ( 100
S S
[0} ©
0 o
C o
8 s0 & 50
= X
= I
0] [0}
C o
o o
= L [
0 I I . I . 0 I I . . I
400 500 600 700 800 900 1000 1100 400 500 600 700 800 900 1000 1100
Wavelength [nm] Wavelength [nm]

Hl Usage Examples

Infrared Cut Filter

J Filter switching mechanism

Body of Camera

Body of Camera

Image Sensor
(CCD, C-M0S)

Image Sensor
(CCD, C-M0S)

An infrared cut filter, or a dual pass filter
(In the case of dual pass filter, infrared LED
combination allowed as a night light source)

Dummy glass
(Infrared LED combination allowed
as a night light source)

General camera Day&Night mechanism with a camera
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Selection Guide

kHz Band MEMS Oscillator

DAISHINKU CORP.

Scan the QR code to check the table of contents page of our web site "MEMS Oscillators" (URL: http://www.kds.info/class/4-I-mems/).

- Consumer Equipment | IE | Industrial Equipment ' TC Mobile Phone, Wireless Communication

Size (mm) Frequency "
Frequency o Operating Current
Actual Characteristics over Supply Voltage A Recommended | Catalog
Type 5 H Output Range Temperature Range Consumption o
Size L w (max) (kHz) Ter(n)g%gst)ure () V) (LA typ.) Application | Page
NanoDrive™ -10t0 +70C
MO1532 = 15 | 08 | 06 | “[UMOS 32.768 +100 0tos850 | *1210+43.63 +0.90 [GE [Tc | 102
= 15 08 | 06 | NanoDrive™ -10t0 +70C
+ o
MO1534 - 20 | 12 [ o5 | LVCMOs | 0.001t032768 +100 40104850 | 12104363 +0.90 B8 Tc 103
MO1569 =] 15 0.8 0.6 LVCMOS 0.001 to 462 +50 -40 to +85C +1.62 to +3.63 |+2.0 pA (100kHz) - TC
MO1630 2.0 12 0.6 LVCMOS 32.768 +150 -40 10 +105C +1.5t0 +3.63 +1.00 - TC 102
kHz Band Temperature Compensated MEMS Oscillators
Size (mm) Fro Frequency .
quency e Operating Current
Type Ag;::' H Output Range Chﬁ[ggegf;ﬁsr:ver Temperature Range Suppl)(/\)/)oltage Consumption Reiorﬂgel%?]ed CS;algg
Ll W (man) (kHz) G (c) (uAtyp.) W e
NanoDrive™ +5/£10/+£20
MO1552 LVCMOS over temp. +1.5t0 +3.63 +0.99
+ i i o
MOIS58 32768 | Tallinclusive | 444, 85 BETC | 102
- 15 1 08 | 06 | |yomos +5 all inclusive +18 445
MO1568 After Overmold/
Underfill
MO1576 LVCMOS 0.001 to 2000 +5 all inclusive -40 to +85C +1.62t0 +3.63 |+8.0 PA (100kHz) - TC 103
Low Power MEMS Oscillators
Size (mm) Fre Frequency Tolerance 0 i
Actual SUEleyy x10° HRIEY, Supply Voltage Ll Recommended | Catalog
Type Si H Output Range Temperature Range Consumption ;
ize (Includes frequency tolerance & () Application | Page
L w (max.) (MHz) at toom temperature.) (C) (mA typ.) P 9
= 2.0 1.6 0.8
MO8008 EI 25 2.0 0.8 1.0to 110
82 | 25 08 | +162t0+198, | *3110454
[ ] | 50|32 o8| Lvcmos +20,£25,450 | 40t0+85C | 13550 5y | 08T ;)1.0 vA | BEINEN | 104
MO8009 I:l 20 | 50 | 10 11510 137
MO8021 = 15 | 08 | 06 | LVCMOS 101026 +100 4010+85C | +171to1g9 | 0006104034 | BEITE | 403
(+0.9 pA stby)
MEMS Oscillators for Clock
Size (mm) Frequency Tolerance i
Frequency Quencyllo Operating Current
Actual (x10°) Supply Voltage o Recommended | Catalog
Type Siz H Output Range Temperature Range Consumption o
e (Includes frequency tolerance 8 ) Application | Page
L W (max.) (MHz) at room temperature.) (C) (mA typ.) w0 e
MO2001 1.0to 110
o 1.62to +1.98, |+3.6t0 +5.4 (+0.6
) 29 | 28 | 13 LVCMOS +20, £25,+50 | -40to+85C | * . [BE[IE] | 104
MO2002 11510 137 +2.251t0 +3.63 | to +1.0 pA stby)
Low Phase Jitter MEMS Oscillators
Size (mm) En Frequency Tolerance i
equency 0 Operating Current
Actual (X10°) Supply Voltage : Recommended | Catalog
Type Size H Output Range (Induces e Temperature Range Consumption -
quency tolerance z ) Application | Page
L W (max.) (MHz) atroom temperature) (C) (mA typ.) P g
O 27 | 24 | 08
MO08208 O] a2 | 25 | o8 1.0to 80
+10, £20, o +29 to +36
] 50 | 32 | 08 LVCMOS 425, £50 -4010+85C | 4225104363 | (15 a S [GE|[IE] | 106
MO8209 I:l 720 | 50 | 10 80 to 220
MO9120 (I 32 | 25 | 08 2510 212.5
+10, & .
MO9121 [ 50 | 32 ) 08 L\(\F/’gg'- 1.0t0 220 £12°5' ?_,,25%' -4010+85C | +225t0+3.63 | +54t0+69 | [BEI[IEl | 106
MO9122 I:l 70 | 50| 10 22010 625
32 Standard
MO9365 (| 32 | 25 | 08 LVPECL Frequencies £10 420
MO9366 h\é%sﬁ 1010 220 T28 %50 -40t0+85C | +22510+3.63 | +76to+84 | [BEI[IE] | 105
MO9367 I:l 70| 80 | 10 22010 725
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High Temperature MEMS Oscillators

DAISHINKU CORP.

Size (mm) Frequency Tolerance i
Frequency Gy 1 Operating Current
Actual (x10°) Supply Voltage i Recommended | Catalog
Type Size L - ( H ) Output (RGE% (Inclutdeslreguencyltde,?noe Tempera(\tﬂér)e Range ) C(()Pnij?;/?)n)on Applicaton | Page
max. atroom temperature., -
33 Standard
okl EI gg ;g gg Frequencies .
MO8918 CJ ' ' ' 1010 110 -4010 +125C
82 125108\ 0s : +20, +25, +16210+198, | +3610454 | e | o7
MO8919 ] 50 | 32 | 08 115 to 137 +30, 50 +2.2510+3.63 | (+1.0 pA stby)
MO8920 1.0to 110 N
I:l 70 | 50 | 10 ° -55to +125C
MO8921 119 to 137
High Temperature MEMS Oscillators for Clock
Size (mm) E Frequency Tolerance i
equency 0 Operating Current
Actual (x10°) Supply Voltage : Recommended | Catalog
Type H H Output Range Temperature Range Consumption -
Size L W | (MHz) (Ind:m%un?gemeeﬁm () V) (mA typ.) Application | Page
MO2018 1.0to 110 4010 +85C
- +
MO2019 11510 137 +20, %25, +16210+1.98, | +3.6t0+5.4
Mozozo | & | 29 | 28 | 13 | Lomos i 5 +30, £50 | 1225104363 | (+10pAsty) | OB HEL | 107
-55to +125C
MO2021 119 to 137
Voltage Controlled MEMS Oscillators
Size (mm) Ereatienc Frequency Tolerance OEE c t
Actual a Y (x10°) perating Supply Voltage urrent Recommended | Catalog
Type f H Output Range Temperature Range Consumption -
Gl L B % Gk i RO | SRy | er | e
MO3372 (| 3.2 2.5 0.8 LVPECL 1.0 to 220
70 | 50 | 10 LVDS +10, £25, £50 | -4010+85C | +2.2510+3.63 +76to+84 | [BE/[IE| | 108
MO3373 : : : HCSL 220to 725
O 27 | 24 | 08 30 Standard dor 4
IO | 32 25 08 Frequencies +25, £50
o +1.71 to +1.89, +29 to +36
MO3808 [] | 50| 32| o8 | LvCMOS 101080 | +10,+25 50| -4010+85C | 550005 | (o pasty) | OE E] | 109
MO3809 70 5.0 1.0 80 to 220 +10, £25, +50
Digitally Controlled MEMS Oscillators
Size (mm) Er Frequency Tolerance i
equency 0 Operating Current
Actual (X10°) Supply Voltage : Recommended | Catalog
R T A N arss | i | TrperteFarge| ST | Consumetion Py “page
max. atroom temperature. .
| 32 | 25 | 08 +1.71 to +1.89, +29 1o +36
Yoy ] | so | 32 | os LveMos 1010 220 +2.251043.63 | (+10 A stby)
orem : : : LVPECL £10, £25, £50 | -40t0 +85C BE[iE | 110
+2.25 t0 +3.63 +55 to +69
MO3922 I:l 70 | 50 | 10 LvDS 220 to 625
Temperature Compensated MEMS Oscillators
Size (mm) Frequency )
Frequency et Operating Current
Actual Characteristics Supply Voltage i Recommended | Catalog
Type i H Output Range Temperature Range Consumption h
Size L w (max) (MHD) over Temperature () (%) (mA typ.) Application | Page
[ 32 | 25 | 08
MO5021 : . . 1.0 to 220
] | 50| 32| o8 HPESH +50 -4010+85C | +2.2510+3.63 | +54t0+69 | [GE|NIE| | 112
MO5022 I:l 70 | 50 | 10 220 to 625
MO5155 10 std. GNSS Freq.
MO5156 LVCMOS 1.0 to 60 +0.5, £1.0, £25
MO5157 U3 |50 32| 10 Clipped 60 to 220 4010 +85C | +2.2510+3.63 | +40to+45 | [BEIJE | 111
MO5356 Sinewave 101060
MO5357 60 to 220 01,202, 2025
0
MEMS Oscillators with Spread Spectrum Function
Size (mm) Er Frequency Tolerance ;
Actual edLcnCy (x10°) Operating Supply Voltage Current Recommended | Catalog
Type o H Output Range ncludes ok Temperature Range Consumption ;
Size L W (MHz) ("0;t m;éﬁgmfa Tﬂ;ﬁ;ﬂw (c) v) (mA typ.) Application | Page
[] | 50] 32| o8 LVPECL
M09002 v 1010 220 425, +50 +4810 475
I:l 70 | 50 | 10 HESL
(] 2.5 2.0 0.8 +1.71 to +1.89,
+2.25 10 +3.63
= 82 | 25 | o8 . +3210 +4.1
MO9003 ] | 50 32| o8 10to 110 +50, £100 | -40t0+85C (+0.4 t(;b+t)l.3 pa | BEE | 113
stoy,
|:| 70 | 50 | 10 LVCMOS
(] 2.0 1.6 0.8 +5.0 to +6.5
+1.62 to +1.98, . .
MO9005 (] 2.5 2.0 0.8 1.0 to 141 +20, £25, £50 4295 10 43.63 (+0.4 to +4.3 pA
O 32 | 25 | os ‘ ' stby)

101




DAISHINKU CORP.

32 kHz MEMS Oscillators / 32 kHz TC-MO -pyPower

BFeatures

@® Fixed 32.768 kHz

@ Ultra-low power

@ Internal filtering eliminates external Vdd bypass cap

Pb-Free

B Applications

@ Mobile Phones, Tablets

@® Health and wellness monitors, Fitness Watches
@ Pulse-per- second timekeeping, RTC reference clock RoHS Compliant
@ Battery Management Timekeeping

Output Frequency Frequency Tolerance Supply Voltage |Current Consumption Size
Model (kH2) (x10°) ) (LA Typ) (mm) Outeut
+10 room;
MO 1532 75. 100 over temp. +1.2 to +3.63 +0.90 NanoDrive™
1.5X0.8%0.6 (CSP) LVCMOS
MO 1552 +5,£10, £20 +0.99
TC-MO over temp. :
+1.5 to +3.63
MO1630 32768 +20 room; +1.00 2.0x1.2%0.6 (QFN)
-40 to +105TC ’ +75,100,150 over temp. . 2.9%X2.8X1.3 (S0T23-5)
SUA;A:gr]TB(?-?Ao +3, 5 all inclusive LVCMOS
- - +1.8 +4.5 1.5X0.8%0.6 (CSP)
MO1568 +5 all inclusive
Super TC-MO After Overmold/Underfill
Bl Standard Specification (MO1532)
Item legend | Min. | Typ. [ Max Unit Condition
Output Frequency Range Fout 32.768 kHz
+1.2 - +3.63 T,=-10T to +70TC
\Y \%
Supply Voltage dd +15 - +3.63 T.=-40T to +85C
Operating Temperature Range T_use -10to +70 / -40 to +85 T
- - +75 T,.=-10TC to +70T, Vdd: +1.5V to +3.63V
Frequency Stability [1] | F_stab - - +100 x10° T, =-40TC to +857T, Vdd: +1.5V to +3.63V
- - +250 To=-10T to +70TC, Vdd: +1.2V to +1.5V
- - +10 T, = +25°C, post reflow, Vdd: +1.5V to +3.63V
Frequency Tolerance [2] |  F_tol _ B +20 X10®  [T,=+25C, post reflow with board-level underfill,
Vdd: +1.5V to +3.63V
First Year Aging F_aging1 -1.0 - +1.0 x10° T,=+25C
- +0.9 - T,=+25T, Vdd: +1.8V. No load
Core Operating Current [3] Idd - - +1.3 LA To=-10T to +70TC, Vdd max: +3.63V. No load
- - +1.4 T, =-407T to +857TC, Vdd max: +3.63V. No load
) - 180 300 T,=-40T = T, = +507, valid output
Start-up T 4 T_start
art-up Time [4] -star - - 450 MS 7, =+450C < T, = +85C, valid output
LVCMOS Output Option, TA =-40°C to +85°C, typical values are at T, = +25°C
Duty Cycle DC 48 - 52 %
Output Low Voltage Voo - - Vddx0.1 \% Vdd: +1.5V to +3.63V, o, =+10 A, 15 pF
Output High Voltage Vou VddXx0.9 - - \Y Vdd: +1.5V to +3.63V, lgy =-10 uA, 15 pF
X . - 100 200 10 to 90% (Vdd), 15 pF load, Vdd = +1.5V to +3.63V
Rise and Fall Time Tr, Tf ns
- - 50 10 to 90% (Vdd), 5 pF load, Vdd = +1.62V

[1]. Measured peak-to-peak. Inclusive of Initial Tolerance at +25° C, and variations over operating temperature, rated power supply voltage
and load. Stability is specified for two operating voltage ranges. Stability progressively degrades with supply voltage below +1.5V.
[2]. Measured peak-to-peak. Tested with Keysight 53 132A frequency counter. Due to the low operating frequency, the gate time must be
>100 ms to ensure an accurate frequency measurement.

[3]. Core operating current does not include output driver operating current or load current. To derive total operating current (no load), add
core operating current + (+0.065 pA/V) X (output voltage swing).

[4]. Measured from the time Vdd reaches +1.5V.
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MEMS Oscillators / TC-MO -pPower

BFeatures
@® Ultra-low power
@ Internal filtering eliminates external Vdd bypass cap

Pb-Free

B Applications

@® Tablets, Wearable, Portable audio

@ Health and wellness monitors, Fitness bands
® |oT devices

[ ] |nput devices RoHS Compliant
Output Frequency Frequency Tolerance Supply Voltage | Current Consumption Size
Model (kH2) x109) W) (A Typ) (mm) Outeut
1 Hz to +20 room; 1.5X0.8X0.6 (CSP) NanoDrive™
MO1534 32.768kHz | +75,100,150 over temp | T1-2 0 +3.63 +0.90 2.0x1.2x0.6 (QFN) LVCMOS
MO 1569 1 Hz to 462kHz +50 +2.0 (100 kHz)
MO1576 + . . +1.62 to +3.63
Super TC-MO 1 Hz to 2 MHz +5 all inclusive +8.0 (100 kHz) 1.5x0.8%0.6 (CSP) LVCMOS
+6 to +340
M08021 1 Hz to 26 MHz +100 +1.71 to +1.89 (0.9 pA stby)

Bl Standard Specification (MO8021)

Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 26 MHz
Operating Supply Voltage \Vdd +1.62 +1.8 +1.98 \Y
Operating Temperature -20 - +70 . Extended Commercial
Range Touse -40 - +85 € lindustrial
Frequency Stability F_tol -15 - +15 X10° |Frequency offset at +25C post reflow
Frequency Tolerance | Fstab | 100 | - | +100 | x10° Glilie of nitel olerence, ond veriatons over coeretns
First Year Aging F_aging1 -3.0 - +3.0 X10° |T,=+25T
- +60 - f=3.072 MHz, no load
- +110 +130 f=6.144 MHz, no load
Current Consumption [1] Idd A
- +230 +270 f=6.144 MHz, 10 pF load
- +160 - f= 12 MHz, no load
Standby Current |_std - +0.7 +1.3 UA ST pin = HIGH, output is weakly pulled down
Duty Cycle DC 45 - 55 %
Output Low Voltage Voo - - VddxO0.1 \Y lo =+0.5 mA
Output High Voltage Vou Vddx0.9 - - \Y lon = -0.5 mA
Rise and Fall Time Tr, Tf - +4.0 +8.0 ns 20% to 80%
Input Low Voltage Vi - - Vddx0.2 \Y
Input High Voltage Vi Vddx0.8 - - \
Start-up Time T_start - 75 150 ms Measured from the time Vdd reaches 90% of its final value
Standby Time T_stdby - - 20 us Measured from the time ST pin crosses 50% threshold
Resume Time T_resume - 2.0 3.0 ms Measured from the time ST pin crosses 50% threshold
RMS Period Jitter T_jitt - 75 110 ps f=6.144 MHz
RMS Phase Jitter T ohj B 08 o5 ns f = 6.144 MHz, Integration bandwidth = 100 Hz to 40 kHz
(random) Note [2]

[1]. Supply current with load is a function of the output frequency and output load.
For any given output frequency, the capacitive loading will increase supply current equal to C_load X VVdd X f(MHz).
[2]. Max spec inclusive of +25 mV peak-to-peak sinusoidal noise on Vdd. Noise frequency 100 Hz to 20 MHz.
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MEMS Oscillators - Low Power

BFeatures
@ Excellent total frequency tolerance as low as +20%10°
@ Low power consumption of +3.5 mA typical

(f =20 MHz, Vdd = +1.8V)

B Applications

@ Ideal for DSC, DVC, DVR, IP CAM, Tablets, e-Books, SSD,
GPON, EPON, etc.

@ Ideal for high-speed serial protocols such as: USB, SATA, RoHS Compliant
SAS, Firewire, 100M/1G/10G Ethernet, etc.

Model Outpli}vlflrjg)uency Freque(r;?%/c']l'_%l)erance Supply(\)/)oltage Currer}Fn %o_rljig.r)nption (rsrifﬁ) Output
MO8008 Tto110 2.0X1.6x0.8, 2.5%2.0x0.8,
MO8009 11510137 +1.62t0 +1.98 +3.1 to +5.4 ek g?QB#eNfo.s.
V0B00] To110 | TRO*ESE80 | 1525104363 | (+0.6 to +1.0 uA Sthy) LVCMOS
2.9%x2.8%X1.3 (S0T23-5)
MO2002 115to 137
B Standard Specification (MO8008)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 110 MHz
+1.62 +1.8 +1.98
+2.25 +2.5 +2.75
+2.52 +2.8 +3.08
Supply Voltage Vdd 107 130 133 Y
+2.97 +3.3 +3.63
+2.25 - +3.63
Operating Temperature T use -20 - +70 e Extended Commercial
Range - -40 - +85 Industrial
-20 - +20 Inclusive of initial tolerance at +25° C, 1st year aging at
Frequency Stability F_stab -25 - +25 X10° |+25°C, and variations over operating temperature, rated
50 _ +50 power supply voltage and load.
- +3.8 +4.5 No load condition, f = 20 MHz, Vdd = +2.8V to +3.3V
Current Consumption Idd - +3.7 +4.2 mA |No load condition, f = 20 MHz, Vdd = +2.5V
- +3.5 +4.1 No load condition, f = 20 MHz, Vdd = +1.8V
. - - +4.2 Vdd = +2.5V to +3.3V, OE = GND, Output in high-Z state
OE Disable Current Lod _ _ +4.0 MA  Vdd = +1.8V, OE = GND, Output in high-Z state
- +2.1 +4.3 ST =GND, Vdd = +2.8V to +3.3V, Output is weakly pulled down
Standby Current |_std - +1.1 +2.5 LA |ST=GND, Vdd = +2.5V, Output, Output is weakly pulled down
- +0.2 +1.3 ST =GND, Vdd = +1.8V, Output i, Output is weakly pulled down
Duty Cycle DC 45 - 55 % All Vdds
lo. = +4.0 mA (Vdd = +3.0V or +3.3V)
Output Low Voltage Voo - - Vddx0.1 Vv loo = +3.0 mA (Vdd = +2.8V and Vdd = +2.5V)
lo. = +2.0 mA (Vdd = +1.8V)
loy = -4.0 mA (Vdd = +3.0V or +3.3V)
Output High Voltage Vou \Vddx0.9 - - \Y loy = -3.0 mA (Vdd = +2.8V and Vdd = +2.5V)
lon = -2.0 mA (Vdd = +1.8V)
- 1.0 2.0 Vdd = +2.5V, +2.8V, +3.0V or +3.3V, 20% to 80%
Rise and Fall Time Tr, Tf - 1.3 25 ns Vdd =+1.8V, 20% to 80%
- - 2.0 Vdd = +2.25V to +3.63V, 20% to 80%
Input Low Voltage V. - - Vddx0.3 Vv Pin 1, OE or ST
Input High Voltage Vi Vddx0.7 - - \% Pin 1, OE or ST
Start-up Time T_start - - 5.0 ms Measured from the time Vdd reaches its rated minimum value
Enable and Disable Time T_oe - - 130 ns f =110 MHz. For other frequencies, T_oe = 100 ns + 3 X cycles
Resume Time T_resume - - 5.0 ms |Measured from the time ST pin crosses 50% threshold
. . - - 1.8 3.0 f =75 MHz, Vdd = +2.5V, +2.8V, +3.0V or +3.3V
RMS Period Jitter T_jitt - 18 30 ps =75 MHz, Vdd = +1.8V
. . - 12 25 f=75 MHz, Vdd = +2.5V, +2.8V, +3.0V or +3.3V
Peak-to-peak Period Jitter T_pk - 12 30 ps =75 MHz, Vdd = +1.8V
RMS Phase Jitter T phi - 0.5 0.9 DS f =75 MHz, Integration bandwidth = 900 kHz to 7.5 MHz
(random) - - 1.3 2.0 f =75 MHz, Integration bandwidth = 12 kHz to 20 MHz
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MEMS Oscillators - Super Low Jitter

BFeatures
@® Industry-Standard packages: 3.2X2.5 mm, 7.0X5.0 mm

@ Output signaling types: LVPECL, LVDS, HCSL

@ Frequency tolerance as low as £10x10°

@® 0.1 ps RMS phase jitter (random) for Ethernet applications

Bl Applications

@ 10/40GB Ethernet, SONET, SATA, SAS, Fibre Channel
@® Telecom, networking, instrumentation, storage, servers

Pb-Free

RoHS Compliant

Model Outpu(t,vllﬁg)uency Freque?£¥gg;erance Supphz\\//)oltage Curre(n;1 go_lq%r.r;ption (rsrifﬁ) Output
32 Standard
ok Frequencies | 3.2x2.5%0.8, LVPECL
X5.0%
MO9366 1 t0 220 +10, £20, 25, £50 +2.25 to +3.63 +76 to +84 7.0((]5#?\') 1.0 h\éES)E
MO9367 220 to 725
B Standard Specification (MO9366)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 220 MHz |Accurate to 6 decimal places
+2.25 +2.50 +2.75
+2.52 +2.80 +3.08
Supply Voltage Vad +270 | +300 | +3.30 v
+2.97 +3.30 +3.63
Operating Temperature T use -20 - +70 G Extended Commercial
Range - -40 - +85 Industrial
-10 - +10
Froquency Tolerance | Fstab | o0 | oo | x10° [ohee ofinite toerence, and vertions over oneratis
-50 - +50
First Year Aging F_aging1 - +1 - X10°® |T,=+25T
Duty Cycle DC 45 - 55 %
Input Low Voltage Vi - - Vddx0.3 \Y Pin 1, OE
Input High Voltage Viy Vddx0.7 - - \ Pin 1, OE
Start-up Time T_start - - 5.0 ms Measured from the time Vdd reaches its rated minimum value
Enable and Disable Time T_oe - - 515 ms |f=212.5 MHz - For other frequencies, T_oe = 500ns + 3 period
RMS Phase Jitter [1] T_jitt - 1 2 ps |f=100, 156.250r212.5 MHz, Vdd =3.3 or 25 V
RMS Phase Jitter (random) T_phj - 0.23 - ps f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all Vdds
LVPECL output
Current Consumption Idd - - +84 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current I_oe - - +55 mA |OE = Low
Output Low Voltage VoL Vdd- 1.9 - Vdd - 1.5 \
Output High Voltage Vou vdd- 1.1 - Vdd - 0.7 \
Differential Output Voltage | V_Swing 1.2 1.6 2.0 \
Rise and Fall Time Tr, Tf - 250 - ps 20% to 80%
LVDS output
Current Consumption Idd - - +76 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current |_oe - - +55 mA |OE = Low
Rise and Fall Time Tr, Tf - 340 - ps Measured with 2 pF capacitive loading to GND, 20% to 80%
Differential Output Voltage Voo +250 - +450 mV
Voo Magnitude Change AV op - - +50 mV
Offset Voltage Vos +1.125 - +1.375 V
Vos Magnitude Change AVpg - - +50 mV
HCSL output
Current Consumption Idd - - +84 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current |_oe - - +55 mA |OE = Low
Output Voltage Low Voo -0.05 - +0.05 \
Output Voltage High Vou 0.6 - 0.8 V
Differential Output Voltage | V_Swing 1.0 1.4 1.8 \
Rise and Fall Time Tr, Tf - 350 - ps Measured with 2 pF capacitive loading to GND, 20% to 80%

[1]. Measured according to JESD65B
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DAISHINKU CORP.

MEMS Oscillators - Low Jitter

BFeatures
@® Frequency tolerance as low as £10x10°
@ Ultra-Low phase Jitter

B Applications

@® Computing, storage, networking
@ Telecom, industrial control i
@ SATA, SAS, Ethernet, PCI Express, video, WiFi RoHS Compliant

Output Frequenc: Frequency Tolerance Supply Voltage | Current Consumption Size
hModal g 109 Py (mA Typy (mm) Output
M0O9120 25t 2125 3.2x2.5%0.8,
MO9121 110 220 +54 to +69 5.0x3.2X0.8, LVPECk
MO9122 | B2010BES |\ o5 45 150 | 4205 t0+3.63 7Oe0x 10 AT
+10, £20, £25, + . 0 +3. 2.5X2.0X0.8,
e
M08209 80 to 220 WA Sty 7.0x5.0%1.0 (QFN)
B Standard Specification (M09121)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 220 MHz |Refer to datasheet for exact list of supported frequencies
+2.97 +3.3 +3.63
Supply Voltage \VVdd +2.25 +2.5 +2.75 V
+2.25 - +3.63
Operating Temperature T use -20 - +70 T Extended Commercial
Range - -40 - +85 Industrial
-10 - +10
-20 - +20 i initi iati i
Frequency Tolerance | Fatab | o0 X10° e e e e
-50 - +50
First Year Aging F_agingl -2.0 - +2.0 %10 T,=+25C
10-year Aging F_aging10 -5.0 - +5.0 T,=+25C
Duty Cycle DC 45 - 55 %
Input Low Voltage V. - - Vddx0.3 vV Pin 1, OEor ST
Input High Voltage Vi \Vddx0.7 - - \ Pin 1, OEor ST
Start-up Time T_start - 6.0 10 ms Measured from the time Vdd reaches its rated minimum value.
e Time T resume _ 6.0 10 ms Eo%gatﬁgxs/%%c.ie. measured from the time ST pin crosses
LVPECL, DC and AC Characteristics
Current Consumption Idd - +61 +69 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current |_oe - - +35 mA |OE = Low
Standby Current |_std - - +100 uA  |ST = Low, for all Vdds
Output Low Voltage Voo Vdd- 1.9 - Vdd- 1.5 \
Output High Voltage Vou Vdd- 1.1 - Vdd - 0.7 V
Rise and Fall Time Tr, Tf - 300 700 ps 20% to 80%
Enable and Disable Time T_oe - - 115 ns frfog 1:21508/'%24_ gogg:iggr frequencies,
- 1.2 1.7 f= 100 MHz, Vdd = +3.3V or +2.5V
RMS Period Jitter T_jitt - 1.2 1.7 ps |f=156.25 MHz, Vdd = +3.3V or +2.5V
- 1.2 1.7 f=212.5 MHz, Vdd = +3.3V or +2.5V
RMS Phase Jitter (random) T_phj - 0.6 0.85 ps f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all Vdds
LVDS, DC and AC Characteristics
Current Consumption Idd - +47 +55 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current |_oe - - +35 mA |OE =Low
Standby Current |_std - - +100 uA  |ST = Low, for all Vdds
Rise and Fall Time Tr,Tf - 495 700 ps 20% to 80%
Differential Output Voltage Voo +250 +350 +450 mV
Voo Magnitude Change AVgp - - +50 mV
Offset Voltage Vos +1.125 +1.2 | +1.8375 V
Vs Magnitude Change AV g - - +50 mV
Enable and Disable Time T oe - - 115 ns f=212.5 MHz - For other frequencies, T_oe = 100ns + 3 period
- 2 1.7 f= 100 MHz, Vdd = +3.3V or +2.5V
RMS Period Jitter T_jitt - 1.2 1.7 ps f=156.25 MHz, Vdd = +3.3V or +2.5V
- 1.2 1.7 f=212.5 MHz, Vdd = +3.3V or +2.5V
RMS Phase Jitter (random) T_phj - 0.6 0.85 ps f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all Vdds
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DAISHINKU CORP.

High Temperature MEMS Oscillators

BFeatures
@® Low power consumption of +3.5 mA typical (20 MHz, +1.8 V)
@ Excellent total frequency tolerance as low as £20x10°

Pb-Free

B Applications

@® High temp industrial equipment such as
industrial control systems and industrial sensors

@® Servo motor, PLC & High-temp networking gears

@ Outdoor systems (medical and health monitoring) RoHS Compliant

@® Asset tracking systems

Output Frequenc: Frequency Tolerance Supply Voltage | Current Consumption Size
Sl g 109 Py e (mA Typy. (mm) Output
MO1618 ?rﬁqsl}g;‘ggg 2.0x1.6X0.8, 2.5%2.0x0.8,
3.2%x2.5X0.8, 5.0x3.2X0.8,
Mo le 110110 £20,£25,£30,£50 7.0x5.0x1.0 (QFN) LVCMOS
MO8919 11510 137 (—40 to +125TC)
MIgO1S | e +16210+198, +36t0+54 | 29x2.8x13 (S0T23-5)
+2.25 to +3.63| (+1.0 pA stby)
M08920 1to 110 2.0X1.6X0.8, 2.5X2.0X0.8,
M08921 11910 137 +20,+25+30,£50 32>;20§<>é00?<]500>28':2’\|>§08 LVCMOS
MO2020 110 110 (oo torIE0t) 2.9x2.8x1.3 (SOT235
M02021 11910 137 9x2.8x1.3 ( )
B Standard Specification (MO8918)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 110 MHz |Refer to datasheet for exact list of supported frequencies
+1.62 +1.8 +1.98
+2.25 +2.5 +2.75
+2.52 +2.8 +3.08
Supply Voltage Vdd o7 30 +33 \
+2.97 +3.3 +3.63
+2.25 - +3.63
Operating Temperature T use -40 - +105 c Extended Industrial
Range - -40 - +125 Automotive
-20 - +20
25 _ 125 . InCIuasive of Initial ‘_(oleranoe at +25° C, 1st year aging at
Frequency Tolerance F_stab 30 - 130 X10 +25° C, and variations over operating temperature, rated
power supply voltage and load (15 pF = 10%).
-50 - +50
- +3.8 +4.7 No load condition, f = 20 MHz, Vdd = +2.8V, +3.0V or +3.3V
Current Consumption Idd - +3.6 +4.5 mA  |No load condition, f = 20 MHz, Vdd = +2.5V
- +3.5 +4.5 No load condition, f = 20 MHz, Vdd = +1.8V
. - - +4.5 Vdd = +2.5V to +3.3V, OE = Low, QOutput in high Z state
0 lElafe e l.od N N +4.3 MA " Vdd = +1.8V, OE = Low, Output in high Z state
- +2.6 +8.5 Vdd = +2.8V to +3.3V, ST = Low, Output is weakly pulled down
Standby Current |_std - +1.4 +5.5 A Vdd = +2.5V, ST = Low, Output is weakly pulled down
- +0.6 +4.0 Vdd = +1.8V, ST = Low, Output is weakly pulled down
Duty Cycle DC 45 - 55 % All Vdds
lo. = +4.0 mA (Vdd = +3.0V or +3.3V)
Output Low Voltage Voo - - Vddx0.1 \Y lo. = +3.0 mA (Vdd = +2.8V or +2.5V)
lo. =+2.0 mA (Vdd = +1.8V)
low = — 4.0 mA (Vdd = +3.0V or +3.3V)
Output High Voltage Vou Vddx0.9 - - Vv loy = — 3.0 mA (Vdd = +2.8V or +2.5V)
lon =—2.0mA (Vdd = +1.8V)
- 1.0 2.0 Vdd = +2.5V, +2.8V, +3.0V or +3.3V, 20% to 80%
Rise and Fall Time Tr, Tf - 1.3 2.5 ns Vdd = +1.8V, 20% to 80%
- 1.0 3.0 Vdd = +2.25V to +3.63V, 20% to 80%
Input Low Voltage Vi - - \Vddx0.3 \Y Pin 1, OEor ST
Input High Voltage Vi \Vddx0.7 - - \Y Pin 1, OE or ST
Start-up Time T _start - - 5.0 ms |Measured from the time Vdd reaches its rated minimum value.
Enable and Disable Time T oe - - 130 ns f= 110 MHz. For other frequencies, T_oe = 100 ns + 3 X cycles
Resume Time T_resume - - 5.0 ms Measured from the time ST pin crosses 50% threshold
. . . - 1.6 25 f=75 MHz, Vdd = +2.5V, +2.8V, +3.0V or +3.3V
RMS Period Jitter T_jitt - 19 30 ps f=75 MHz Vdd = +1.8V
) ’ - 12 20 f=75 MHz, Vdd = +2.5V, +2.8V, +3.0V or +3.3V
Peak-to-peak Period Jitter T_pk - 12 o5 ps f=75 MHz, Vdd = +1.8V
RMS Phase Jitter T phj - 0.5 0.8 ps f =75 MHz, Integration bandwidth = 900 kHz to 7.5 MHz
(random) - - 1.3 2.0 f =75 MHz, Integration bandwidth = 12 kHz to 20 MHz
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Voltage Controlled MEMS Oscillators (VCMO) - Super Low Jitter

BFeatures

@® Industry-Standard packages: 3.2X2.5 mm, 7.0X5.0 mm

@ Widest pull range options: £25, £50, £80, £100, £150, =200,
+400, £800, +£1600, +3200x10°® PorFree

@® 0.23 ps RMS phase jitter (Typ.)

B Applications

@® Telecom clock synchronization, instrumentation
@® Low bandwidth analog PLL, jitter cleaner, clock recovery, audio RoHS Compliant
® Video, 3G/HD-SDI, FPGA, broadband and networking

Model Output Frequency | Frequency 'I'glerance Supply Voltage Current Consumption Size Output
(MHz) (X10°) (V) (mA Typ.) (mm)
M03372 1 to 220 3.2x2.5x0.8, LVPECL
MO3373 550 10 725 +10,£25,£50 +2.25 to 3.63 +76 to +84 7.0x5.0%1.0 (QFN) h\é[éi
M Standard Specification (MO3372)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 10 - 220 MHz |Accurate to 6 decimal places
+2.97 +3.30 +3.63
+2.70 +3.00 +3.30
Sgsly el vad +252 | +280 | +308 v
+2.25 +2.50 +2.75
Operating Temperature T use -20 - +70 C Extended Commercial
Range - -40 - +85 Industrial
-15 - +15
o5 - 125 Inclusive of initial tolerance, operating temperature, rated power
Frequency Stability F_stab %x10° |supply voltage, load variations, and first year aging at +25° C
-30 - +30 condition
-50 - +50
Duty Cycle DC 45 - 55 %
Input Low Voltage \' - - Vddx0.3 V Pin 2, OE
Input High Voltage Vi \Vddx0.7 - - \Y Pin 2, OE
Start-up Time T_start - - 5.0 ms Measured from the time Vdd reaches its rated minimum value.
Enable and Disable Time T oe - - 515 ms f=212.5 MHz - For other frequencies, T_oe = 500ns + 3 period
+25, +50, +80, + + +
Pull Range PR | %00 500, £1600, £5200 | ¥10°
Lower Control Voltage VC_L - - Vddx0.1 \ Voltage at which minimum frequency deviation is guaranteed
Upper Control Voltage VC_U Vddx0.9 - - \Y Voltage at which maximum frequency deviation is guaranteed
Control Voltage Input Impedance| VC_z - 10 - MQ
Control Voltage Input Bandwidth V_c - 10 - kHz
Pull Range Linearity Lin - 1 TBD %
Frequency Change Polarity - Positive Slope -
RMS Period Jitter [1] T_jitt - | 10 [ =20 ps |f=156.25 MHz, Vdd = +3.3V or +2.5V
RMS Phase Jitter (random)| T_phj - \ 0.23 \ - ps f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all Vdds
LVPECL Specific
Current Consumption Idd - - +84 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current |_oe - - +55 mA OE = Low
Output Disable Leakage Current | |_leak - +0.15 - HA OE = Low
Maximum Output Current | |_driver - - +30 mA Maximum average current drawn from OUT+ or OUT-
Output Low Voltage Voo Vdd - 1.9 - Vdd - 1.5 V
Output High Voltage Vo Vdd - 1.1 - Vdd - 0.7 V
Output Differential Voltage Swing | V_Swing +1.2 +1.6 +2.0 V
Rise and Fall Time Tr, Tf - 250 - ps 20% to 80%
LVDS Specific
Current Consumption Idd - - +76 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current |_oe - - +55 mA OE = Low
Output Disable Leakage Current | |_leak - +0.15 - LA OE = Low
Rise and Fall Time Tr, T - 340 - ps Measured with 2pF capacitive loading to GND, 20% to 80%
Differential Output Voltage Voo +250 - +450 mV
Voo Magnitude Change ANVop - - +50 mV
Offset Voltage Vos +1.125 - +1.375 V
Vs Magnitude Change AV g - - +50 mV
HCSL Specific
Current Consumption Idd - - +84 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OE Disable Supply Current I_oe - - +55 mA OE = Low
Output Disable Leakage Current | |_leak - +0.15 - LA OE = Low
Rise and Fall Time Tr, Tf - 350 - ps Measured with 2pF capacitive loading to GND, 20% to 80%
Output Low Voltage Voo -0.05 - +0.05 V
Output High Voltage Vou +0.6 - +0.8 \Y
Qutput Differential Voltage Swing | V_Swing +1.0 +1.4 +1.8 \

[1]. Measured according to JESD65B
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Voltage Controlled MEMS Oscillators (VCMO)

BFeatures

@® Frequency Tolerance as tight as £25x10°

@ Widest pull range options: +25 to £1600x10°

® Industry-Standard packages:
2.7X2.4 mm (4-pin, compatible with 2.5X2.0 mm footprint)
3.2X2.5 mm (4-pin), 5.0X3.2 mm (6-pin),
7.0X5.0 mm (6-pin)

B Applications

@® Telecom clock synchronization, instrumentation
@ Low bandwidth analog PLL, jitter cleaner, clock recovery, audio
@® Video, 3G/HD-SDI, FPGA, broadband and networking

Pb-Free

RoHS Compliant

Output Frequency | Frequency Tolerance | Supply Voltage | Current Consumption Size
—— (MHz) x109) ) (MA Typ.) (mm) DL
30 standard 2.7%2.4%0.8
MO3807 P +25,£50 : : -G,
frequencies +1.71 to +1.89, +29 to +36 3.2X2.5X0.8, LVCMOS
MO3808 1 to 80 +10425 450 +2.25 to +3.63 | (+10 pA stby) 5.0%X3.2X0.8,
MO3809 80 to 220 oo 7.0x5.0%x1.0 (QFN)
M Standard Specification (MO3808)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 80 MHz
+1.71 +1.8 +1.89
+2.25 +2.5 +2.75 Additional supply voltages between +2.5V and +3.3V can be
Supply Voltage Vdd To50 128 +3.08 v supported.
+2.97 +3.3 +3.63
Operating Temperature T use -20 - +70 c Extended Commercial
Range - -40 - +85 Industrial
-19 - “19 Inclusive of Initial tol [4] at +25° C and variati
. s |Inclusive of Initial tolerance[4] a and variation over
Frequency Stability F_stab _ég = :gg x10 temperature, rated supply voltage and load.
10-year Aging F_aging10 -5.0 - +5.0 X10° |10 years, T, =+25C
GCurrent Consumption dd - +31 +33 mA No load condition, f = 20 MHz, Vdd = +2.5V, +2.8V or +3.3V
P - +29 +31 No load condition, f = 20 MHz, Vdd = +1.8V
- - +70 Vdd = +2.5V, +2.8V ,+3.3V, ST = GND, Output is weakly pulled down
| A —
ST 87 (U _std - - +10 H Vdd = +1.8V, ST = GND, Output is weakly pulled down
Duty Cycle DC 45 - 55 % All Vdds
loo = +7.0 mA (Vdd = +3.0V or +3.3V)
Output Low Voltage Voo - - Vddx0.1 \Y, lo. = +4.0 mA (Vdd = +2.8V or +2.5V)
lo. =+2.0 mA (Vdd = +1.8V)
loy =— 7.0 mA (Vdd = +3.0V or +3.3V)
Output High Voltage Vo Vddx0.9 - - \Y, loy = —4.0 mA (Vdd = +2.8V or +2.5V)
loy = —2.0 mA (Vdd = +1.8V)
Rise and Fall Time Tr, T - 1.5 2.0 ns Vdd =+1.8V, +2.5v, +2.8V or +3.3V, 10% to 90% Vdd level
Pull Range [5.6] PR | TBO R0 LI00. £1°0. 2200, | x10° |see the Absolute Pull Range and APR table of datasheet
+1.7 - - Vdd = +1.8V, Voltage at which maximum deviation is guaranteed.
+2.4 - - Vdd = +2.5V, Voltage at which maximum deviation is guaranteed.
CEER SN Blrasd veu +2.7 - - v Vdd = +2.8V, Voltage at which maximum deviation is guaranteed.
+3.2 - - Vdd = +3.3V, Voltage at which maximum deviation is guaranteed.
Lower Control Voltage VC_L - - +0.1 V Voltage at which minimum deviation is guaranteed.
Control Voltage Input Impedance Z_in 100 - - kQ
Control Voltage Input Capacitance C_in - 5.0 3.0 pF
Linearity Lin - 0.1 1.0 %
Frequency Change Polarity - Positive slope -
Start-up Time T_start - - 10 ms
Enable and Disable Time T oe - - 180 ns f = 40MHz, all Vdds, For other freq., T_oe = 100 ns + 3 clock periods
Resume Time T_resume - 7.0 10 ms
. . " - 1.5 2.0 f=20 MHz, Vdd = +2.5V, +2.8V or +3.3V
RMS Period Jitter T_jitt - 20 30 ps f=20 MHz, Vdd = +1.8V
RMS Phase Jitter (random) T_phj - 0.5 1.0 ps f = 20 MHz, Integration bandwidth = 12 kHz to 20 MHz, All Vdds

[1]1. All electrical specifications in the above table are specified with 15 pF output load and for all Vdd(s) unless otherwise stated.

[2]. The typical value of any parameter in the Electrical Characteristics table is specified for the nominal value of the highest voltage option
for that parameter and at +25 ° C temperature.

[3]. All max and min specifications are guaranteed across rated voltage variations and operating temperature ranges, unless specified other-

wise.

[4]. Initial tolerance is measured at Vin = Vdd/2.
[B]. Absolute Pull Range (APR) is defined as the guaranteed pull range over temperature and voltage.
[6]. APR = pull range (PR) - frequency tolerance (F_stab) - Aging (F_aging)
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DAISHINKU CORP.

Digitally Controlled MEMS Oscillators (DCMO)

BFeatures
@ Industry-Standard packages:

3.2X2.5 (4-pin), 5.0X3.2 (6-pin), and 7.0X5.0 mm (6-pin)
@ Digitally controlled pull range from +25 to +1600x10° PirFree
@ Superior pull range linearity of =0.01 %

B Applications
@ Ideal for clock synchronization, instrumentation, low bandwidth

PLL, Jitter cleaner, clock recovery, audio, video, and FPGA RoHS Compliant
Output Frequency | Frequency Tolerance Supply Voltage Current Consumption Size
llele (MH2) x109) ) (MA Typ.) (mm) Dot
+1.71 t0 +1.89, +29 to +36
M03307 1 to 220 +2.25t0+3.63 | (+10 A stby) 3.2%2.5%0.8, LVEMOS
+2.25 to +3.63 +55 to +69 7.0x5.0X1.0 (@QFN) LVPECL
M03922 220 to 625 LVDS

Bl Standard Specification (MO3907)

Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 220 MHz
+1.71 +1.8 +1.89
+2.25 +2.5 +2.75
Supply Voltage Vdd \Y
+2.52 +2.8 +3.08
+2.97 +3.3 +3.63
. -20 - +70 . Extended Commercial
Operating Temperature Range T_use C -
-40 - +85 Industrial
-10 - +10
o s |Inclusive of Initial tolerance, operating temperature,
Frequency Stability F_stab 25 - +25 X107 |rated power, supply voltage and load change
-50 - +50
10-year Aging F_aging10 -5.0 - +5.0 X10°® |10 years, T, =+25C
. - +32 +34 No load condition, f = 100 MHz, Vdd = +2.5V, +2.8V or +3.3V
Current Consumption Idd mA —
- +31 +34 No load condition, f = 100 MHz, Vvdd = +1.8V
Duty Cycle DC 45 - 55 % Vdd = +1.8V, +2.5V, +2.8V or +3.3V
+ + + +
Pull Range [1,2] PR 0 200 i Tend | X10° |see the Absolute Pull Range and ARR table of datasheet
Linearity Lin - - 0.01 %
- - 2.5 Frequency control mode 1
Frequency Update Rate F_update kU/s
- - 125 Frequency control mode 2
B B lo. = +6.0 mA (Vdd = +3.3V, +2.8V, +2.5V)
Output Low Voltage Voo \Vddx0.1 \Y lo, = +3.0 mA (Vdd = +1.8V)
q loy = -6.0 mA (Vdd = +3.3V, +2.8V, +2.5V)
Output High Voltage Vou Vddx0.9 - - \Y lon = -3.0 mA (Vdd = +1.8V)
Rise and Fall Time Tr, T - 1.2 2.0 ns Vdd = +1.8V, +2.5V, +2.8V or +3.3V, 10% to 90% Vdd level
Input Low Voltage Vi - - Vddx0.2 \Y
Input Middle Voltage Viu Vddx0.4 Vddx0.6 V
Input High Voltage Vi Vddx0.8 - - \%
Input High or Low Logic Pulse | T_logic 500 - - ns
Input Middle Pulse Width T_middle 500 - - ns
i . N - 1.5 2.0 f =20 MHz, all Vdds
RMS Period Jitter T_jitt ps
- 2.0 3.0 f =20 MHz, all Vdds
_ 0.6 1.0 f=20 Il\/.IHz, Integraﬁion bandwidth = 12 kHz to 20 MHz all vdds.
RMS Phase Jitter (random) T_phj ) ) ps |Noactivity on DP pin
- 0.65 1.0 With full activity on DP pin.

[1]. Absolute Pull Range (APR) is defined as the guaranteed pull range over temperature and voltage.
[2]. APR = pull range (PR) - frequency tolerance (F_stab) - Aging (F_aging)



DAISHINKU CORP.

TC-MO /VC TC-MO - Super Low Jitter

BFeatures

@® 5.0X3.2 mm Ceramic package

@® LVCMOS or Clipped Sinewave output

\g:?;u & B Applications
@® Synchronous Ethernet
@® Small cell
@ Optical transport-SONET/SDH, OTN
@® [EEE1588 RoHS Compliant
@® Test and measurement
Model OutputNITLez?uency Freque?f%lc'l]'_%lerance Supply(\\//)oltage Curre?r‘i1 %O'IQ%TD“O” (?riﬁ) Output
MO5356 1 to 60
+0.1, £0.2, £0.25
MO5357 60 to 220 5 0X3 250,95 LVCMOS
MO5155 10 std. GNSS Freaq. +2.25 to +3.63 +40 to +45 ) (Cer'amic') SiCn"gvs:Se
MO5156 1 to 60 +0.5,+1.0, 25
MO5157 60 to 220
B Standard Specification (MO5356)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 60 MHz
+2.25 +2.50 +2.75
Supply Voltage vad +2.52 +2.80 +3.08 v
+2.70 +3.00 +3.30
+2.97 +3.30 +3.63
Operating Temperature T use -20 - +70 ~ Extended commercial
Range - -40 - +85 Industrial
Initial Tolerance F_init 10 _ +1.0 X106 gwtcfée%v% of solder-down shift at 48 hours after 2 reflows
- -0.10 - +0.10 ) -
fgz]q;;r;%rgtablhty over F stab 020 N +0.20 x10¢ ?eer:%eegqci?et?aggeas + fmin)/2 over the specified
-0.25 - +0.25
First Year Aging F_aging1 - +0.5 - x10°® |T,=+25CT
20-year Aging F_aging20 - +3.0 - x10° |T,=+25TC
Pull Range PR +6.25, £12.5, +25 x10°©
Upper Control Voltage VC_U \Vddx0.9 - - \
Control Voltage Range VC_L - - Vddx0.1 \Y
Control Voltage Input Impedance VC_z - 10 - MQ
Control Voltage Input Bandwidth VC_c - 10 - kHz
Frequency Change Polarity - Positive Slope -
Current Consumption Idd - +40.5 TBD mA |No load condition, f = 19.2 MHz
OE Disable Current |_od - +40.0 TBD mA |OE = GND, output is weakly pull down
Input Low Voltage Vi - - \Vddx0.3 \Y For OE pin
Intput High Voltage Vi Vddx0.7 - - \ For OE pin
Start-up Time T_start - 5.0 - ms Measured from the time Vdd reaches its rated minimum value.
RMS Period Jitter T_jitt - 2.0 - ps f=10 MHz
RMS Phase Jitter (random) T_phj - 0.35 - ps f = 10 MHz, Integration bandwidth = 12 kHz to 5 MHz
LVCMOS Output
Duty Cycle DC 45 - 55 %
Output Low Voitage Va, - - | vasor | v [m=78OmA(vdd=+35Y 28V, +25V)
Output High Voltage Voo | vagxoo | - ] v |on=-80mA(vdd=+35V, +25V. +25V)
Rise and Fall Time Tr, Tf - 1.0 - ns 10% to 90% Vdd.
Clipped Sinewave Output
Output Voltage Level Vout +0.8 - +1.2 % Measured peak-to-peak swing at any Vdd
Rise and Fall Time Tr, Tf - 6.0 - V 19.2 MHz, Load = 10 pF || T0kQ




DAISHINKU CORP.

TC-MO /VC TC-MO

BFeatures

@® Industry-Standard packages: 3.2X2.5, 5.0X3.2 and 7.0X5.0 mm
@ Freguency tolerance as low as +5x10°

@ 0.6ps RMS phase Jitter (random) PorFree

Bl Applications

@ SATA, SAS, 10GB Ethernet, Fibre Channel, PCI-Express
@® Networking, broadband, instrumentation

RoHS Compliant

Model Output'\;ﬁzc;uency Frequi;cyg%l?rance Supply(\\//)oltage Currer(ﬁ| io_rll)s/gfr)wpuon (ﬁ;ﬁ% Output
MO5021 110220 3.2x2.5x0.8, 5.0x3.2x0.8, LVPECL
e 550 10 625 +5 +2.25 to +3.63 +54 to +69 7.0x5.0%1.0 (QFN) LVDS

B Standard Specification (MO5021)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 220 MHz
+2.25 +2.5 +2.75
Supply Voltage \Vdd +2.97 +3.3 +3.63 \
+2.25 +3.63
Operating Temperature T use -20 - +70 c Extended Commercial
Range - -40 - +85 Industrial
Freguency Stability F_stab -5.0 - +50 | x10° S&’ggl‘;‘)v%ﬁggg ;ﬁg‘?gg_t“re range at rated nominal power
Supply Voltage F_Vdd - 50 - X107 |£10% Vdd
Output Load F_load - 0.1 - X10° |15pF + 10% of load
First Year Aging F_aging1 -2.5 - +2.5 x10° |T,=+25CT
10-year Aging F_aging10 -5.0 - +5.0 To=+25T
Pull Range PR +12.5, +25, +50 x10°
Upper Control Voltage VC_U Vdd - 0.1 - - V All Vdds, Voltage at which maximum deviation is guaranteed.
Control Voltage Range VC_L - - +0.1 V
Frequency Change Polarity - Positive slope -
Input Low Voltage Vi - - Vddx0.3 \Y Pin 1, OE or ST
Input High Voltage Vi Vddx0.7 - - V Pin 1, OE or ST
Start-up Time T _start - 6 10 ms  |Measured from the time Vdd reaches its rated minimum value.
Resume Time T_resume - 6 10 ms In Standby mode, measured from the time ST pin crosses
Duty Cycle DC 45 - 55 %
Standby Current |_std - - +100 uA ST = Low, for all Vdds
OE Disable Supply Current |_oe - - +35 mA |OE =Low
Enable and Disable Time T oe - - 115 ns f=212.5 MHz- For other frequencies, T_oe = 100ns + 3 period
LVPECL, DC and AC Characteristics

Current Consumption Idd - +61 +69 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
Output Low Voltage Voo Vdd- 1.9 - Vdd - 1.5 \Y
Output High Voltage Vou Vdd - 1.1 - Vdd - 0.7 V
Output Differential Voltage Swing| V_Swing +1.2 +1.6 +2.0 V
Rise and Fall Time Tr, Tf - 300 500 ps 20% to 80%

- 1.2 1.7 f= 100 MHz, Vdd = +3.3V or +2.5V
RMS Period Jitter T_jitt - 1.2 1.7 ps f=156.25 MHz, Vdd = +3.3V or +2.5V

- 1.2 1.7 f=212.5 MHz, Vdd = +3.3V or +2.5V
RMS Phase Jitter (random) T_phj - 0.6 0.85 ps f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all vdds

LVDS, DC and AC Characteristics

Current Consumption Idd - +47 +55 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
Differential Output Voltage Voo +250 +350 +450 mV
Voo Magnitude Change ANVgp - - +50 mV
Offset Voltage Vos +1.125 +1.2 +1.375 V
Vs Magnitude Change AVog - - +50 mV
Rise and Fall Time Tr, Tf - 495 600 ps 20% to 80%

- 1.2 1.7 f= 100 MHz, Vdd = +3.3V or +2.5V
RMS Period Jitter T_jitt - 1.2 1.7 ps f=156.25 MHz, Vdd = +3.3V or +2.5V

- 1.2 1.7 f=212.5 MHz, Vdd = +3.3V or +2.5V
RBMS Phase Jitter (random) T_phj - 0.6 0.85 ps f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all vdds




DAISHINKU CORP.

MEMS Oscillators with Spread Spectrum Function (SSCG)

BFeatures
@ Spread options
Center Spread: £0.5%, £0.25%
Down Spread: -1%, -0.5%
@ Standby, output enable or spread disable mode
@® <30 ps cycle-to-cycle jitter

Bl Applications

@® Printers RoHS Compliant
@ Flat panel drivers

@ PCI

@® Microprocessors

Output Frequency | Frequency Tolerance | Supply Voltage Current Consumption Size
Madel (MH2) (<107 ) (MA Typ.) (mm) Output
LVPECL
M09002 1 to0 220 405, +50 +48 t0 +75 5 oi’gé?é%o('gi:m L?/’\él)lé
+1.71 to +1.89, HCSL
+2.25 to +3.63 2.5x2.0%x0.8,
+3.2 to +4.1 3.2x2.5%0.8,
MOS003 Tt 110 +50, £100 (+0.4 o +4.3 PA stby) 5.0x3.2%0.8,
7.0X5.0X1.0 (QFN) LVCMOS
2.0x1.6%0.8
+1.62 to +1.98, 5.01t0 6.5 '
MO9005 110141 | +20.£25 450 | , 55510 +363 | (0.4 t04.3 WA stby) s ei'ggi'ggo(girm)

Bl Standard Specification (MO9003)

Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 110 MHz
+1.71 +1.8 +1.89
+2.25 +2.5 +2.75
Supply Voltage Vdd +2.52 +2.8 +3.08 V
+2.7 +3.0 +3.3
+2.97 +3.3 +3.63
i -20 - +70 Extended Commercial
gperatlng Temperature T use c .
ange -40 - +85 Industrial
-50 - +50 Inclusive of: Initial stability, operating temperature, rated
Frequency Tolerance F_tol X10° |power, supply voltage change, load change, shock and
-100 - +100 vibration, Spread Off
. - +3.7 +4.1 No load condition, f = 20 MHz, Vdd = +2.5V, +2.8V or +3.3V
Current Consumption Idd mA —
- +3.2 +3.5 No load condition, f = 20 MHz, Vdd = +1.8V
- +2.4 +4.3 ST = GND, Vdd = +3.3V, Output is Weakly Pulled Down
Standby Current |_std - +1.2 +2.2 A ST =GND, Vdd = +2.5 or +2.8V, Output is Weakly Pulled Down
- +0.4 +0.8 ST =GND, Vdd = +1.8V, Output is Weakly Pulled Down
+0.25 /7 0.5 Center Spread:
Spread Spectrum - %
-05/-1.0 Down Spread:
45 - 55 All Vdds. f = 70 MHz
Duty Cycle DC %
40 - 60 All Vdds. f > 70 MHz
lo. = +4.0 mA (Vdd = +3.3V)
Output Low Voltage VoL - - Vddx0.1 \% lo. =+3.0 mA (Vdd = +2.8V and +2.5V)
lo. =+2.0 mA (Vdd = +1.8V)
loy = -4.0 mA (Vdd = +3.3V)
Output High Voltage Vo Vddx0.9 - - \% loy = -3.0 mA (Vdd = +2.8V and +2.5V)
loy =-2.0 mA (Vdd = +1.8V)
. . - 1.0 2.0 20% to 80% Vdd = +2.5V, +2.8V or +3.3V, 15 pF load
Rise and Fall Time Tr, Tf ns
- 1.3 2.5 20% to 80% Vdd = +1.8V, 15 pF load
Input Low Voltage Vi - - Vddx0.3 \Y Pin 1, OE or ST or SD
Input High Voltage Vi Vddx0.7 - - Y, Pin 1, OE or ST or SD
Output Load Ld - - 15 pF At maximum frequency and supply voltage.
. - - 26 f =50 MHz, Spread = ON
Cycle-to-Cycle Jitter T_cyc ps
- - 26 f =50 MHz, Spread = OFF
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Dimensions and Land Pattern
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DAISHINKU CORP.

Package Size — Dimensions (unit:mm)
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Emboss Carrier Tape (SMD Crystal Resonators)

<TAPE (TYPETI) >

5.0£0.1
7" Max’

Feeding hole

Parts hole

0.40+0.05

<TAPE (TYPEI) >

DAISHINKU CORP.

<REEL> 5
< t Feeding Hole 4.0+0.1 H
n
91554005 ™
Jbbobbobbd ,/é/éé/
T hel
( C 1S () [N m\
> |G G U <
a
Unit : mm
. f e 2.0+0.1
B Standard Specification
TYPEI a b (53 d e f g h ] A B
T 5.0 120 | 240 | 1L 1.75 8.0 2.0 4.0 15 | ¢330 | ¢80
£01 | +01 | £03 | £01 | +040 | 01 | £01 | +0.1 17-0 +2 +1
MHz Band Crystal Resonators / Crystal Resouators with dedicated temperature sensor
TYPEI a b c d e f t A B
36 5.45 120 5.50 8.0 155 0.30 %180 %60
DSX830GA/GK | {17 +£0.10 +0.2 +0.10 +0.1 +0.10 | +005 | +0/-3 | +1.0/-0
DSX3216/GK 238 35 8.0 3.50 2.0 1.0 0.25 »180 960
DSX320G/GE £0.1 £0.1 0.2 £0.05 +0.1 +0.1 +0.05 | +0/=3 | +1/-0
27 3.4 8.0 3.50 2.0 14 0.25 180 | 600
DSX321SH £0.1 £0.1 02 £0.05 +0.1 +0.1 +0.05 | +0/=3 | +1/-0
23 238 8.0 35 2.0 1.0 0.25 $180 960
DSX221G £0.1 £0.1 02 +0.05 +0.1 +0.1 £0.05 | +0/=3 | +1/-0
225 27 8.0 3.50 2.0 08 0.25 180 | 600
DSXa21SH £0.1 £0.1 +02 | +005 | +0. +0.05 | +005 | +0/=3 | +1/-0
19 23 8.0 3.50 2.0 0.65 0.25 $180 | 0600
DSX211SH +0.1 £0.1 02 £0.05 +0.1 +0.10 | +005 | +0/-3 | +1/-0
e 1.85 225 8.0 35 2.0 0.95 0.25 #180 960
+0.10 | +0.10 02 +0.05 +0.1 £0.10 | +005 | +0/=3 | +1/-0
2.0 2.4 8.0 35 2.0 0.95 0.25 $180 960
DSX210GE £0.1 £0.1 02 +0.05 0.1 £0.1 +0.05 | +0/=3 | +1/-0
1.45 1.85 8.0 3.50 2.0 0.45 0.25 $180 260
DSX16128/SL | +p75 | +0.15 | +02 | £005 | =00 £0.15 | +005 | +0/-3 | +1/-0
T 117 .42 8.0 3.50 2.0 0.48 0.20 $180 960
+£0.05 | +0.05 |+0.3/-0.1| +0.05 £0.1 +£0.05 | +005 | +0/=3 | +1/-0
225 27 8.0 3.50 2.0 115 0.25 $180 960
DSR221STH £0.1 £0.1 02 £0.05 +0.1 +0.10 | +005 | +0/=3 | +1/-0
185 225 8.0 3.50 2.0 0.95 0.25 $180 960
DSR211ATH/STH| 1357 £0.1 02 £0.05 +0.1 +£0.10 | +005 | +0/=3 | +1/-0
140 1.80 0.70 3.50 2.0 0.70 0.20 %180 260
EERICTEAL | £0.1 01 | £005 | +01 | +0.70 | £005 | +0/=8 | +1/-0
kHz Band Crystal Resonators
21 85 16.0 75 8.0 27 0.30 $330 %80 175
B PE=EE +0.1 £0.1 +0.3 £0.1 £0.1 £01 | +005 2 £ +7.0
DST310S 170 3.40 120 5.50 2.0 0.95 0.25 %180 960 13.0
DST311S +0.05 | +0.05 0.2 +0.05 +0.1 +0.05 | +005 | +0/=3 | +1/-0 | 03
145 23 8.0 3.50 2.0 0.65 0.20 #180 960 9.0
DST210AC +0.1 £0.1 02 £0.05 +0.1 +0.10 | +005 | +0/-=3 | +1/-0 £0.3
e G 1.28 1.79 8.0 3.50 2.0 0.65 0.20 $180 960 9.0
+0.05 | +005 |+0.3/-0.1] £0.05 +0.1 +0.10 | +005 | +0/-3 | +1/-0 | +03
ST 1.35 1.85 8.0 3.50 2.0 04 0.20 $180 260 9.0
+0.05 | +0.05 |+0.3/-0.1| +0.05 £0.1 +£0.10 | +005 | +0/=3 | +1/-0 | +03
T 117 .42 8.0 3.50 2.0 0.48 0.20 0180 960 9.0
+£0.05 | +0.05 |+0.3/-0.1| +0.05 £0.1 +£0.05 | +005 | +0/=3 | +1/-0 | £03

3% 1:To indicate product name and other information, place those information on a label, and affix the label on one side of the flange.

2: For DSX321G, DSX221G, DSX1612S, DSX1612SL pin No.1 is located on the sprocket-hole side of the tape.
3: For other models, the insertion direction is not specified.



DAISHINKU CORP.

Emboss Carrier Tape (SMD Crystal Oscillators)

<Tape> . Feeding Hole 4.0£0.1 5]
. +H
¢155+0.05 u:)
\A\/AA\A\A\AAA\A rk’/rkrk/
(“\’\\“\’\Y‘?‘\\i /\v\\
[ &l (I ] ©
>7 | S W J(
2.
. e 20+0.1 Unit : mm

10
o
8
=
| m| <
Unit : mm
Hl Standard Specification
VC-TCXO/TCXO
TYPE a c d e f t A B Wi wea
Dan/Dapeasan 35 54 12,0 5.50 8.0 1.7 030 | ¢330 | ¢100 | 135 185
DA DSBSsssD £0.1 +0.1 £02 | +0.1 £0.1 £01 | +005 +p £ £10 max
DB e boE 28 35 8.0 3.50 40 15 0.25 #180 #60 9.0 1.4
D o £0.1 £01 £02 | +005 | 01 £01 | +005 | +0/=3 | +1/-0 | 03 | %10
DSA/DSB222MAA
DSA/DSB222MAB 23 28 8.0 3,50 40 115 030 | ¢180 | @60 9.0 1.4
DSA/DSB221SDN/SP £0.1 +0.1 £02 | +005 | =01 +0.1 | +005 | +0/-=3 | +1/~0 | 03 | %10
DSB221SDNB/SLB
DSA/DSB211SDN/SP 1.95 235 80 3.50 40 085 020 | #180 | @60 9.0 T4
DSB211SDNB/SLB/SJA +£0.10 | 010 | 02 | 005 | +0.1 +0.1 | +005 | +0/—3 | +1/-0 | 03 | 1.0
DSA/DSB1612SDN 145 1.85 80 350 40 08 020 | 9180 | @60 9.0 114
DSB1612SDNB £0.10 | 010 | 02 | £005 | 0.1 +0.1 | +005 | +0/—3 | +1/-0 | 03 | %10
SPXO/VCXO/RTC
TYPE a b c d e f t A B Wi wa
DSO751SR
DS0751SBM/SBN/SVN 55 7.9 16.0 7.5 80 2.4 030 | ¢254 | ¢80 17.0 210
DS0753SK/SJ/SD £0.1 £0.1 +03 £0.1 £0.1 £01 | +005 ip +05 | +05 | +10
DSV753SV/SB/SK/SJ/SD
DS0753HV/HK/HJ 55 7.9 16.0 75 80 24 030 | 9180 | @60 7.0 210
DSV753HV/HK/HJ/CK/CJ £0.1 £01 £0.3 £01 £0.1 £01 | +005 | +0/—3 | +1/-0 | +05 | +10
DSOS3158/SBN/SVN
36 5.45 12,0 5.50 8.0 155 030 | ¢180 | @60 13.0 15.4
Be e e +01 | *01 | #02 | +005 | *01 | +010 | £005 | +0/~3 | +1/-0 | *03 | 1.0
DSV5328V/SB
DS0323SK/SJ/SD
DS0321SR/SH/SN/SY
DS0321SBM/SBN/SVN 28 35 8.0 3.50 40 15 025 | ¢180 | @60 9.0 1.4
DSV323SV/SK/SJ/SD £0.1 +£0.1 +02 | +005 | =01 £01 | +005 | +0/~3 | +1/-0 | 03 | 10
DSV321SV/SR
DSK324SR
DS0221SR/SH/SN/SHF/SY
DS0221SBM/SBN/SVN 2.3 2.8 8.0 3,50 40 115 030 | ¢180 | ¢60 9.0 1.4
DS0223SK/SJ/SD £0.1 +0.1 +02 | +005 | 01 | +0.10 | 005 | +0/~3 | +1/-0 | +03 | £10
DSV221SV/SR
DS0211AH/AR/AN/AB 185 2.25 80 3.50 40 0.95 025 | 9180 | @60 90 114
DSV211AV/211AR £0.10 | 010 | 02 | £005 | +01 | +0.10 | +005 | +0/~3 | +1/-0 | 03 | %10
14 18 80 3.50 4.0 0.7 025 | 9180 | ¢60 9.0 1.4
EEOUEUEAR £0.1 +0.1 +02 | +005 | +01 +01 | +005 | +0/=3 | +1/-0 | +0.3 +10

% 1:To indicate product name and other information, place those information on a label, and affix the label on one side of the flange.
2: DSA/DSB535 series reel ¢p180 available.




DAISHINKU CORP.

Radial Tape (Crystal Oscillators)

DLO555MB 02
A
(@]
10 10|
o o ~ o/ i @
[
|
>
0.7
12.7 15
Unit:mm

Emboss Carrier Tape (SMD Monolithic Crystal Filters)

<Tape> Feeding Hole 4.0+0.1 a
t +H
| 0
9155+005 N
V4 N
Lobd b bd SN
(w“ﬂvwwwwwv ‘/%‘“V“r’\
T hel
i i n M - :
> LU Ll LJ<
a
f e 2.0+0.1 "
Unit : mm
<Reel>
0
o
+H
™
| s
m| <
T W[ T
Unit : mm
B Standard Specification
TYPE a c d e f t A B T '}
56 76 16.0 75 8.0 1.7 0.30 »178 #60 12 17.0
BISEZSSSEERIES £0.1 £0.1 £0.3 £0.1 £0.1 £0.1 +005 £2 +1/-0 | 05 £0.3
40 65 12.0 55 8.0 1.7 0.30 0178 #60 12 130
RISEESSSHELES £0.1 £0.1 0.2 +£005 £0.1 £0.1 +0.05 £2 £1/-0 | 05 £0.3
40 40 12.0 55 80 15 0.30 0178 960 12 130
ESIEEE S e s £0.1 £0.1 +0.3 £0.1 £0.1 £0.1 +£0.05 £2 +1/-0 | 05 +0.3
32 32 80 35 40 15 0.25 0178 #60 12 9.0
BRI S £0.1 £0.1 +02 +0.05 £0.1 £0.1 +£0.05 £2 +1/-0 | +05 £0.3

% 1:To indicate product name and other information, place those information on a label, and affix the label on one side of the flange.
2: The taping dimensions should be as per JIS C 0806. 1,000 units should be packaged per reel.
3: The standard packaged quantity per reel is 2,000 units for DSF334S.
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DAISHINKU CORP.

Emboss Carrier Tape (MEMS Oscillators)

<Tape>
T P2 A0 PO
/ E1
T2 O ®\O o O o O O ? ¢ i
@D0
w E2
KO BO O Q Q\ O
7\ / / D1
Tl—=f=— Cover Tape =— Pl1—= U
nit:mm
<Reel>
Access Hole at
. Slot Location
@40 Min. W2
(Measured
~ C (Arbor at Hub)
+ Hole Diam)
N
e ——— R (Hub
y Diam)
W1
2.5 Min. Width (Measured
10.0 Min. Depth at Hub)
Tape Slot in Core
For Tape Start
—=l<=—B
Unit:mm
B Reel Standard Specification
Tape A B D w2
Size | Max. Min. © Min. . Lt Max.
130 60 8.4
8 180 1.5 +0.6/-0.2 202 +0.5/-0.5 +1.5/-0 144
130 100 84
8 330 1.5 +0.2/-0.2 202 +0.5/-0.5 +1.5/0 144
130 100 124
12 330 1.5 +0.2/0.2 202 +0.5/-05 +2.0/-0 184
130 60 12.4
12 180 1.5 +0.2/-0.2 202 +0.5/-0.5 +2.0/-0 184
130 100 16.4
UG 330 1.5 +0.2/-0.2 202 +0.5/-0.5 +2,0/-0 224
130 60 16.4
UG 180 1.5 +0.2/-0.2 20.2 +0.5/-0.5 +2.0/-0 224
B Carrier Tape Standard Specification
Package
é _ |Tape D1 E2 T | T2 | W
I:(’Jutll_ne Package Size Size DO Min. E1l Min. F PO P1 P2 T Max. | Max. | Max. AO BO KO
rawing
15 175 55 | 40 | 40 | 20 23 | 28 | 1.10
POD-1 | 26%20%0.75 | 12 | 4o3700| '® | 01 | 1925|1005 +01 | +001 |+005| OB | O1 | 1651123 | 4550 | 0,10 | £0.10
155 175 35 | 40 | 40 | 20 | 03 225 | 28 | 1.10
POD-1 | 25x20%0.75 | 8 | a5 | 10 | 157 | 585 | 1ops| +01 | 01 | +005 | +005| 91 | 185 | 83 | {005| +005 | £0.10
155 175 55 | 40 | 40 | 20 | 03 265 | 295 | 1.00
POD-23 | 27x24%0.75 | 12 | 4405 | 10 | 107 | 985 | 41005 | +01 | +01 | +005 | +005| @' | 195 | 123 | 1090 | +0.10| £0.10
155 175 35 | 40 | 40 | 20 | 03 265 | 295 | 1.00
POD-23 | 27x24x075 | 8 | 4505 | '0 | 107 | ®85 | +005| +0.1 | +01 | 2005 | +005| O1 | 155 | 83 | 4070 +0.10 | 20.10
15 175 55 | 40 | 40 | 20 28 | 35 | 1.10
PoD2 | 32x25x075 | 12 | 1501 15 | 175 |woes| 55 A0 | A9 | B0 o0 | o1 |15 | 123,28 ) 35 1 IO
15 175 35 | 40 | 40 | 20 | o2 27 | 34 | 115
POD-2 | 3.2x25%0.75 | 8 | qy700| 'O | +01 | 595 |1005| +0.1 | 0.1 | +005 | +005| 91 | 165 | 82 | 14570 +0.10 | £0.10
15 175 55 | 40 | 80 | 20 35 | 53 | 1.0
POD-3 | 50x32x075 | 12 | 101700 | '8 | 01 | '925 | 4005 +0.1 | 01 |+00s| 06 | OV | 165|128 | 4570 +0.0 | +0.10
15 175 75 | 40 | 80 | 20 54 | 74 | 13
POD-4 | 7.0x50x080 | 16 | o120 | 15 | 145 [14es| 050 &2 | B2 1,20, o8 | o1 180|163 | 5% 0% | s030
15 175 55 | 40 | 80 | 20 33 | 38 | 065
POD-8 | 35x30%0.30 | 12 | 403700| '® | 01 | 1925|1005 +01 | +01 |+005| ©6 | O1 | 1651123 | 4550 | +0.10 | £0.10
155 175 35 | 40 | 40 | 20 | 03 19 | 23 | 1.00
POD-26 | 20x16x075 | 8 | 4505 | 09 | 157 | 805 | 1g0o5| +01 | +0.1 | 005 | x005| O1 | 155 | 83 | 1005 | 005 | 0.10
155 175 35 | 40 | 40 | 20 | 025 19 | 23 | 1.00
POD-29 | 20x12x060 | 8 | 4505 | 10 | 17 | 805 | 15| +01 | +0.1 | 005 | z005| O' | 155 | 83 | 1005 | 005 | £0.10
155 175 35 | 40 | 40 | 20 | 02 096 | 166 | 063
POD-32 | 15x08%0.80 | 8 | 4455 | 018 | 157 | 805 | 4g05| +071 | +01 | 005 | +002 | O' | 195 | 83 | 1003 | £003 | £0.03
155 175 35 | 40 | 40 | 20 | 025 323 | 317 | 137
SOT-23 | 28%1.6x1.45 | 8 | 4gp5 | 10 | 107 | 605 |40ps| +01 | +0.1 | +005 | 002 | 91 | 182 | 83 | 1oy0| +0.10| £0.10

Refer to datasheet for details of emboss carrier tape specifications.
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Substitution Products

DAISHINKU CORP.

Please contact our sales representative for further assistance.
You may also visit our web site (http://www.kds.info) to obtain standard specification.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators

SMD Crystal Resonators / MHz Band Crystal Resonators

SMD Crystal Oscillators with Spread Spectrum Function

Type Substitution Products Type Substitution Products
DSX211AL DSX211G,DSX211SH DST210A DST210AC
DSX5318 DSX321SH DST410S DST1610A
DSX630G DSX321G DST520 DST1610A
DSX840GA DSX321G DST621 DST1610A
DSX840GT DSX321G SM-26F DMX-26S
DSX151GAL DSX321G DMX-26 DMX-26S
SMD-49 DSX321G DMX-38 DMX-26S
Type Substitution Products
AT-49 DSX321G
Type Substitution Products Type Substitution Products
DSA1612SDM DSA1612SDN DSA211SCM DSA211SDN
DSB1612SDM/SDB DSB1612SDN/SDNB DSB211SCM/SCB DsSB211SDN/SDNB
DSA211SDM DSA211SDN DSA221SCM DSA221SDN
DsSB211SDM/SDB DSB211SDN/SDNB DSB221SCM/SCB DsSB221SDN/SDNB
DSA221SDM DSA221SDN DSA321SCM DSA321SDN
DSB221SDM/SDB DSB221SDN/SDNB DSB321SCM/SCB DSB321SDN/SDNB
DSA321SDM DSA321SDN DSA221SJ -
DSB321SDM/SDB DSB321SDN/SDNB DSB211SJ
High-precision with dedicated temp. sensor SMD VC-TCX0/TCX0 DSB221SJ DSB211SJA
Type Substitution Products DSB321SJ
DSA/DSB211SDT - DSK321STA DSK321STD
DSA/DSB221SDT —
Type Substitution Products
Type Substitution Products DS0213AW
DSG211STA - DS0221SW DSB211SJA
DSG221STA - DS0321SW

SMD Crystal Oscillators {For Automotive)

Type Substitution Products
DS0213AW
DS0221sSwW DSB211SJA
DS0O321SW

Type

Optical Quartz Products {For Automotive)

Substitution Products

Optical Low Pass Filters

Type Substitution Products
DSS7538VC/SVD —
SMD Crystal Resonators / MHz Band Crystal Resonators{For Automotive) Crystal Resonators (For Automotive)
Type Substitution Products Type Substitution Products
DSX220G DSX210GE,DSX211G AT-49 SMD-49

DSX840GT SMD-49 SMD Tuning Fork Crystal Resonators {For Automotive)
DSX840GK DSX3216G Type Substitution Products
DSXT151GAL SMD-49 DST410S DST310S,DST1610A

SMD TCXO (For Automotive)

Type Substitution Products
DSB211SJ
DSB221SJ DSB211SJA
DSB321SJ
DSK321STA DSK321STD

SMD VC-TCXO/TCXO <For Automotive)

" — Type Substitution Products
(Single Plate) DSA/DSB1612SDN
DSA/DSB21 1SDN
DSA/DSB3215F DSA/DSB221SDN
DSA/DSB321SDN

Type Substitution Products Type Substitution Products

Optical Low Pass Filters
for Small Sized Image Sensors

Optical Low Pass Filters
for Large Sized Image Sensors

Crystal Plate for Projectors
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Infrared Cut Filters (IRCF)

Band Pass Filters

IR Pass Filters

Anti Refrection Coating




DAISHINKU CORP.

Sending products information through Internet

DAISHINKU has been supplying the latest products information through Internet. Please use this service.
DAISHINKU Web site: http://www.kds.info
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Contact us

The following link can be used to submit any inquires to us about KDS products including technical support or
ordering products etc.

You may also contact us directory by e-mail.
e-mail address: kouhou602 @kds.info
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DAISHINKU CORP.

KDS Global Network

Our global network accelerates our business.

All KDS business bases are connected through a global network via host computers. This network allows for
online and real-time networking, thus maximizing time efficiency and ensures our promptness. This network
maintains our quality standards through the control of production at our plants, product transport from/to the
distribution center, and our sales information. In the best interest of our customers we continuously aim to

deliver our quality services to the world market.

@ sSales Office
@ Production Plant

e

DAISHINKU (AMERICA) CORP.

Detroit Office

PT. KDS INDONESIA

DAISHINKU (SINGAPORE) PTE. LTD.
DAISHINKU (THAILAND) Co., LTD.
HARMONY ELECTRONICS (THAILAND) Co., LTD.
DAISHINKU(HK)LTD.

HARMONY ELECTRONICS (Shen Zhen) Co., LTD.
DAISHINKU (DEUTSCHLAND) GmbH

U.K. REPRESENTATIVE OFFICE

[Distribution Control]
Distribution Center

[Production Plant]
Tottori Production Div.
Nishiwaki Plant

Kanzaki Plant
Tokushima Production Div.
Kyushu Daishinku Corp.

s
 J
o

DAISHINKU (AMERICA) CORP.
DAISHINKU (AMERICA) CORP. San Jose Office
TIANJIN KDS CORP.

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO..LTD.
Xi An Branch

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.
Suzhou Branch
SHANGHAI DAISHINKU INTERNATIONAL TRADING Co., LTD.

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.
Shenzhen Branch

HARMONY ELECTRONICS CORP.
TAIPEI SALES OFFICE

HARMONY ELECTRONICS CORP.

[Sales Office]

Head Office

Nagoya Sales Office
Tokyo Sales Office

[Laboratory]
Central Laboratory
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General Manufacturer of Quartz Devices

et ARBES
DAISHINKU CORP.
http://www.kds.info

= % T675-0194
FERMNS) HFEERER 1389
(079)426-3211./FAX.(079)426-8618
2 % X #:TEL(079)425-3161/FAX.(079)425-1134
2 B & %:TEL(079)425-3141/FAX.(079)425-1134
R R B ¥ P:T140-0013

RR#m  XEAH3-28-3 KZFTSYEIV6F
TEL.(03)6404-3900./FAX.(03)6404-3901

% & B E % Pi:T461-0001
BMEEHEMRXR1-13-25 VL7 —REIL7F
TEL.(052)973-1661./FAX.(052)973-1662

HEAD OFFICE
1389 Shinzaike, Hiraoka-cho, Kakogawa, Hyogo 675-0194 Japan
TEL:+81-79-426-3211 FAX:+81-79-426-8618

Marketing & Sales Div.
TEL:+81-79-425-3161 FAX:+81-79-425-1134
KOREA SALES SEC.
TEL:+81-79-425-3141 FAX:+81-79-425-1134
TOKYO SALES OFFICE
6F, 3-28-3 Minamioi, Shinagawa-ku, Tokyo 140-0013 Japan
TEL:+81-3-6404-3900 FAX:+81-3-6404-3901

NAGOYA SALES OFFICE
7F, 1-13-25 Izumi, Higashi-ku, Nagoya, Aichi 461-0001 Japan
TEL:+81-52-973-1661 FAX:+81-52-973-1662

DAISHINKU (AMERICA) CORP.
17800 Newhope Street Suite F, Fountain Valley, CA 92708 U.S.A.
TEL:+1-714-641-2600 FAX:+1-714-641-2606
DAISHINKU (AMERICA) CORP. San Jose Office
2033 Gateway Place, Suite 500 San Jose, CA 95110 U.S.A.
TEL:+1-678-575-8795

DAISHINKU (AMERICA) CORP. Detroit Office
41100 Bridge Street Novi,MI 48375 U.S.A.
TEL:+1-714-600-0034

DAISHINKU (DEUTSCHLAND) GmbH
Wiesenstrasse 70A2 40549 Dusseldorf, F.R. Germany

TEL:+49-211-506530-0 FAX:+49-211-596054

U.K. REPRESENTATIVE OFFICE OF DAISHINKU (DEUTSCHLAND) GmbH —
Brook House, 54a Cowley Mill Road, Uxbridge, Middlesex, UB8 2QE, U.K.
TEL:+44-20-3405-4913

DAISHINKU (SINGAPORE) PTE. LTD.
12 Little Road, #03-01, Lian Cheong Industrial Building, Singapore 536986
TEL:+65-6286-7646 FAX:+65-6382-5394

DAISHINKU (THAILAND) CO., LTD.
29 Bangkok Business Center Building, 11th Floor, Room 1101, Sukhumvit 63 Road
(Ekamai), Klongton-Nua, Watthana, Bangkok 10110 Thailand
TEL:+66-2-391-3291 FAX:+66-2-391-3292

DAISHINKU (HK) LTD.
Units 1-2, 22/F., Futura Plaza, 111-113 How Ming Street, Kwun Tong, Kowloon, Hong Kong
TEL:+852-2330-2541 FAX:+852-2765-6673

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.

906, 1#, No.641, Tianshan Road, Shanghai 200336 China

TEL:+86-21-6236-8701 FAX:+86-21-6236-8707

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.

Suzhou Branch

Room 1209, Gold River International Center, No.88 Shi Shan Road, Suzhou New District,
Jiangsu, China 215011

TEL:+86-512-6827-0470 FAX:+86-512-6827-0455

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.

Shenzhen Branch

Room 2404, Tower1, Huarong Building, No.178, Min Tian Road, Futian, Shenzhen,
Guangdong 518048 China

TEL:+86-755-8831-6813 FAX:+86-755-8831-6812

SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.

Xi An Branch

Room 1533, Building A, Hua Qi International Plaza, No.99, Middle Chang An Road,

Yan Ta District, Xi An, 710043, P.R. China

TEL:+86-29-8154-1730 FAX:+86-29-8154-1731

HARMONY ELECTRONICS CORP. TAIPEI SALES OFFICE

2F, 409, Sec.2, Tiding Blvd., Neihu, Taipei, Taiwan

TEL:+886-2-2658-8883 FAX:+886-2-2658-8683
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