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Quartz Devices

Handling Instructions

M Soldering

Our products are designed so they may withstand the same standard reflow soldering Reflow Temperature Profile
temperatures as most other electronics components. However, if the reflow tempera- (Available for lead free soldering)
ture is higher than our specification allows, the performance may be affected. Avoid
soldering the product at temperatures higher than specified.

For the reflow temperature profile of SMD products, refer to the figure below.

260C

@ |Preheat 160 to 180C 120sec. 2 160 to 180C
@ |Primary heat | 220C 60sec g
® |Peak 260C 10sec. max. &
% The reflow temperature profile may vary depending on the ‘ DI

product model, specifications and frequency range.
Refer to the individual product specifications for details.

Time

B 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.

W 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.

B 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
characteristics 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.

M 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.

W Others

{(Crystal Resonators)

©OWhen excessive voltage is applied to crystal resonators, their performance may be affected or the crystal blank may be damaged.
When handling 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 automotive and safety applications.

{Crystal Oscillators)

OC-MOS is used for internal circuit of crystal oscillators. To prevent latch-up phenomena or static electricity, take careful note.
OSome crystal oscillators do not have internally connected bypass capacitors. When using the product, use a capacitor with a good
high frequency characteristic of 0.01u F between Vcc and GND (e.g. Ceramic chip capacitor) and connect it at the shortest pos-

sible 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 excess 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.
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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 certain Hazardous Substances : 2011/65/EU and (EU)
2015/863), ELV Directive (End-of-Life Vehicles Directive : 2000/53/EC) 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.(https://www.kds.info)

As of sept.30.2022

Type Ckggsi)/llisal'r\/t Halogen-free Pb-free Ngft%'i?.,ls Note
Crystal Resonators/ | DX1008JS ©) O ©) Ni/Au
MHz Band Crystal DSX1210A o) ) ¢) Ni/Au
Resonators DSX16125 o o o Ni/Au
DSX211S, DSX211SH @) O @) Ni/Au
DSX221SH @) O ) Ni/Au
DSX321SH @) O @) Ni/Au
DSX210GE O O Pb in sealing-glass Ni/Au Pb in sealing-glass is exempted from RoHS/ELV Directive.”
DSX320GE O O Pb in sealing-glass Ni/Au | Pb in sealing-glass is exempted from RoHS/ELV Directive.”
DSX211G O @] Pb in sealing-glass Ni/Au Pb in sealing-glass is exempted from RoHS/ELV Directive.”’
DSX321G, DSX321GK O @] Pb in sealing-glass Ni/Au Pb in sealing-glass is exempted from RoHS/ELV Directive."
DSX530GA O O Pb in sealing-glass Ni/Au | Pb in sealing-glass is exempted from RoHS/ELV Directive.”
SMD-49 @) O ) Sn-Cu
Tuning Fork Crystal | DT-26, DT-261 ) o o) sn
Resonators/ DT-38, DT-381 o) o) @) Sn
kHz Band CryStal N High temperature High temperature solder used inside the product is
Resonators DMX-265 o © solder SN | exempted from RoHS/ELV Directive."”
DST1210A @) O ) Ni/Au
DST1610A, DST1610AL @) O @) Ni/Au
DST210AC O @) ) Ni/Au
DST311S, DST310S @) O ) Ni/Au
Crystal Resonators DSR1210ATH 0 @) @) Ni/Au
with dedicated DSR1612ATH, DSR1612STH o 0 o Ni/Au
temperature sensor/
MHz Band Crystal DSR211STH @) O @) Ni/Au
Resonators DSR221STH o) o o) Ni/Au
Temperature DSA/DSB1612 SERIES @) O @) Ni/Au
Compensated Crystal | psa/DsB211 SERIES 0 0 o) Ni/Au
Oscillators DSA/DSB221 SERIES 0 ) O Ni/Au
(et DSA/DSB321 SERIES @) O @) Ni/Au
DSA/DSB5355GA @) O ) Ni/Au
DSK1612ATD @) O ) Ni/Au
DSK321STD @) O @) Ni/Au
El\e:él'én&.%o)Ck DD3225TS, DD3225TR @) O @) Ni/Au
Simple Packaged DS1008J SERIES ©) O ©) Ni/Au
Crystal Oscillators DSO1612AR o O O Ni/Au
(SPXO) D52016KS o o o Ni/Au
DSO211S SERIES @) O @) Ni/Au
DSO221S SERIES O O ) Ni/Au
DSO223S SERIES @) O @) Ni/Au
DSO321S SERIES @) O @) Ni/Au
DSO323S SERIES O @) @) Ni/Au
DSO531S SERIES @) O ) Ni/Au
DSO533 SERIES @) O @) Ni/Au
DLO555MBA @) O ) Sn
DSO751S SERIES @) @) @) Ni/Au
DSO7535S SERIES @) O @) Ni/Au
Voltage Controlled | psv221sv o) o o Ni/Au
Crystal Oscillators
(VCXO) DSV321S O @ @) Ni/Au
Oven Controlled
cryStal Oscillator DC5032AS @] clgar]rl::)goeur:\adt: ?n Pb in chip resistor Ni/Au PD?nlenc;\r:ép &)esistor is exempted from RoHS/ELV
(OCX0O) print wiring boards .
Monolithic Crystal DSF334 SERIES O o O Ni/Au
Filters DSF633 SERIES o o o Ni/Au
DSF753 SERIES O O ) Ni/Au

% RoHS Directive and ELV Directive exemptions are granted for high temperature solder, lead content in low-melting glass of DSX-G Series and lead in chip resistors of DC5032AS.
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How a quartz crystal device is made

The piezoelectric effect

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. o

X

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

viewing Fig. 1 from above
(B) Illustration of piezoelectricity

quartz crystal

Growth of artificial quartz crystal

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 7
for further processing. Quartz crystal is grown in a special-steel oven, called an —
autoclave (shown in Fig. 3), under high-temperature and high-pressure conditions;

this process takes several months. The natural quartz crystal that is recrystallized by
means of hydrothermal synthesis is artificial quartz crystal.

‘Growing Synthetic Quartz C s.tals
g oY ry:

- 6000 (mm)

autoclave

1000~ 1500 atmospheric pressure

14m
300~350°C

Synthetic Quartz Crystal
Growth Zone

heater

Lases (naturs! crystal)
Dissolution Zone 340~ 400°C

z Fig.3. Autoclave

Various artificial ¢
quartz crystals

Artificial quartz crystal drawn

from an autoclave Fig.4. Designations of cuts from a piece of artificial quartz crystal

Process of manufacturing quartz crystal devices

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.

Manufacturing Process of Crystal Blank
—
oy LSymthatie Guartz Grysal
Lumbered

-~

Lapping

(Crystal Blank)

Manufacturing Process of £rysta| Resonator
(Crystal Blank)

l ——

@m‘, Etohing | | [Freauenoy Adiustment| & =

I
@ T %[“n =
= o

l

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
downsized and low-profiled. Inevitably, the sizes, shapes, and specifications

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

mart “SlimxXSmallxSmart” 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.30.2022

/|
1\

Arkh.Series | A logo representing Arkh.Series

No lead content.
Lead-free mounting is possible.

Pb-Free

“

N Arkh.Series RoHS “2011/65/EU and

(EU) 2015/863” Compliant

lim A lOgO representing RoHS Compliant
mall “SlimxSmallxSmart” Crystal RoHS “2011/65/EU and
mart | (Triple-S Crystal) used for below- (EU) 2015/863”
2016-size crystal devices womvamm | ELV “2000/53/EC” Compliant
Environment
1ISO14001

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

I1SO9001, IATF16949

In order to meet customer’s needs with “reliance”and “reassurance”, Daishinku has achieved 1ISO9001,
IATF16949 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.




Quartz Devices
Arkh.Series

(Example)

Surface mount
crystal resonator

Surface mount
crystal oscillator

Length

Represents 2 digits of the dimension in millimeter

Width

Represents 2 digits of the dimension in millimeter

H Product characteristics
08JS

DAISHINKU CORP.
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Arkh.3G SERIES

About Arkh.Series
n The Arkh Series is a device with an unprecedented new structure developed as the third
generation following the lead type and the surface-mount type.

.‘ The brand name "Arkh" is taken from the ancient Greek word "Arkhitekton", which is the origin
. of the English word "Architecture”. It is not just a structure, but contains the desire to emphasize
Arkh.Series that it is the origin of crystal devices with a completely new structure.

About the Structure of the Arkh Series

<Arkh.3G>
Lid
A The Arkh.3G is an ultra-compact and thin device realized by
= WLP (Wafer Level Package) technology and is arranged in a
. Resonaior three-layer structure consisting of a lid, resonator, and base,
< - re the host of which is quartz crystal. With the outlines of the
Crystal - R resonator and other parts having been formed by a
4 4 photolithographic process, three quartz crystal wafers are
. bonded and diced into a waferlevel package. Thus the holder
\; Base

and resonator parts are formed into an integrated structure
without the use of a conductive adhesive.
This design has solved the challenges that the conventional structure needed to meet for product size reduction,
namely, improved accuracy in conductive adhesive application and the provision of a margin for ensuring a quartz
crystal element mounting location. Additionally, it is possible to reduce quality risks by carrying out processes ranging
from wafer cleaning to bonding in a vacuum environment.

. / ~

Processing of

crystal wafer Hermetic sealing After hermetic sealing After dicing
<Arkh.5G>
Internal space Arkh.3G The Ark_h.SG is an ultra-compact and _low—pc_)w_er OCXO by
(Vacuum) embedding the ultra-small Arkh.3G oscillator in its core. The

core of the conventional product is generally under atmospheric
pressure. But the new core structure is maintained in a vacuum,
which eliminates the effects of thermal convection. The
conventional products are unsuitable for mass production due
o cireut to their complicated structures and large numbers of
board components, but the design of Arkh.5G facilitates assembling
on a fully automatic production line, which will enable us to
supply in large numbers.

Control circuit,
Internal Heater

About Mounting and Usage of the Arkh.Series

The Arkh.Series can be soldered to circuit boards with a pick-and-place machine in the conventional manner.
The Arkh.3G can also be built into an IC package or used for wire bonding or molding.

*Note that, as with conventional products, the Arkh.3G is subject to resonance fracture or damage, depending on
conditions such as ultrasonic cleaning and molding pressure. Therefore, it is necessary to check the Arkh.3G in
advance under your particular operating conditions.
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SMD Crystal Resonators / MHz Band Crystal Resonators

H Features

@ 1008 size, height 0.12mm
Unprecedented extremely low-profile package using a novel
structure

@® Composed only of quartz crystal plates and metallic films
without the use of a ceramic base

@ Long-term high resistance to aging, due to avoiding the use of
an organic conductive adhesive

@ Reduced risk of the inclusion of foreign matter due to assembly RaHS Compliant
in a vacuum environment

H Applications

Actualsize = @ Mobile communications and short-range wireless modules
@ \Wearable devices
@ Automotive millimeter-wave radar

M Standard Specification

- Type DX1008JS
Frequency Range 48 to 52MHz 52 to 96\MHz 96 to 120MHz
Overtone Order Fundmental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10pW (100puW max.)
Frequency Tolerance +20X10°® (at 257C) £100x10% (at 25C)
Series Resistance 100Q max. 60Q max. 40Q max.
g[/ee‘j“T‘z:%grg?&fgte”Stics +30x10% / -30 to +85C (Ref.To 25C)
Storage Temperature Range -40 to +85C
Packing Unit (1) 3000pcs./reel (¢ 180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications

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

[mm]

Hl Dimensions H Internal Connections

. 1.05%0.05 .,
77

(Top View)

/ ]
7

7

/(V

0.85%0.05

== B Recommended Land Pattern
(Top View)

0.12+0.01

0.60
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SMD Crystal Oscillators
DS1008JN
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H Features

@ 1008 size, height 0.22mm
Unprecedented extremely low-profile package using a novel
structure

@ Available frequency range : 1 to T00MHz

@ Low Supply Voltage : 0.9V/ 1.2V/ 1.3V/ 1.5V typ.

@ 3-state function

@ Available up to T00MHz by using AT cut fundamental resonator.
Low jitter provides for high performance.

H Applications
@® Medical camera

Pb-Free

RoHS Compliant

[Function Code]
DS1008JN EA

. ! . . 6
Actualsize ® @ \Wearable devices E : 1.5V A :i1OO><193
® 0T devi F : 1.3V B :£50x10
ol gevices G:1.2V C :#30%10°6
@ Automotive multimedia device H : 0.9V E 4+20%10-6
W Standard Specification
Type Function Code Output Spec
Supply | Frequency | Frequency Range | Legend f . Condition
Item Voltage | Tolerance (MH2) min. typ. max. Unit
E 1.4 1.5 1.6
Supply Voltage é * 1=f0=100 Vce } 12 1 ; 1g \%
H 0.8 0.9 1.0
Frequency Tolerance A - - +100 } o °
{Includes freqliency * B * f_tol — — £50 m 10%0 H25¢ (St-azn%atrz g7e(r)a(t:in
tolerance at room C - - - £30 PP -30 to +85C | ot PR eg)
temperature.) E — — +20 -20 to +70C P 8
80=fo=100 3.1
E % 50=fo<80 - - 2.7
1=f0<50 — — 2.2
80=fo=100 - - 2.8
F * 50=f0<80 - - 2.5
Current Consumption 8(1) iffg:a)%o lcc — — %; mA | No Load
G * 50=f0<80 - - 2.4
1=f0<50 - - 2.0
80=fo=100 2.3
H % 50=fo<80 - - 2.1
1=f0<50 - - 1.8
Stand-by Current (#1 pin 'L" Level) * % * L std - - 0.02 mA
Load Condition * * * L cmos - - 15 pF
Symmetry * * * SYM 40 50 60 % at 50%
Rise and Fall Time * * * tr, tf - - 5.5 ns 10 to 90% Vcc Level
Output Enable Time * * * tPZL - - 2 ms
Output Disable Time * * * tPLZ - - 200 ns
OE Pin 1 Level Input Voltage * * * VIH | Vcex0.8 - - \%
OE Pin 0 Level Input Voltage * * * 1L - - Vcex0.2 \%
Packing Unit (1) 3000pcs./reel(¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications
[mm]
l Dimensions M Recommended Land Pattern
1.05+0.05 ;
’< >‘ Pin Connection <Top VIeW)
#4 #3 Pin No. Connection
N #1 OE (Output Enable)
0 #2 GND
?4. #3 OQutput
H — #4 Vce 7///////1
@ ) Y04
=] Function V/V
Vv #1input | #3 Output condition o AM
#1 H Oscillation out g
Open Oscillation out L 4
y g, 7
Urigmiid)

0.22+0.02
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SMD Crystal Oscillators
DS1008JS

H Features

@ 1008 size, height 0.22mm
Unprecedented extremely low-profile package using a novel
structure

@ Available frequency range : 1 to T00MHz

@ Supply Voltage : +1.8V to +3.3V

@ 3-state function

@ Available up to T00MHz by using AT cut fundamental resonator.

Low jitter provides for high performance. RoHS Compliant
. . [Function Code]
H Applications DS1008JS AA

® Mobile communications and short-range

Pb-Free

. ! . . 6
Actual size © wireless modules é‘ : %g\\j é‘ fégg?ég
@ \Wearable devices C ' 25V C +30%10-5
@ Automotive multimedia device D:18V E £20%10-6
W Standard Specification
Type Function Code Output Spec
Frequency | Frequency | Frequency Range | Legend f . Condition
. Tolerance | Tolerance (MHz) Allns typ. MI=RS Wl
A 3.0 3.3 3.6
B 2.6 2.8 3.0
Supply Voltage C * 1=fo=100 Vcc 5.95 55 575 \%
D 1.6 1.8 2.0
Frequency Tolerance A - - +100 } o 220 to +70°
(Includes frequency % B « f tol - - +50 40to +125C St gt?jo O(t:.
tolerance at room C -to = = £30 PPM  —30to +a5C | (Standard Operating
temperature.) E — — +20 -20 to +70°C_| Temperature Range)
80=fo=100 - - 4.9
A % 48=f0<80 - - 4.2
1=f0<48 — - 3.1
80=fo=100 - - 4.2
B * 48=fo<80 - - 3.7
. 1=fo<48 - - 2.7
Current Consumption 80=fo=100 lcc — — 39 mA No Load
C * 48=fo<80 - - 3.4
1=f0<48 - - 2.6
80=fo=100 - - 3.1
D % 48=fo<80 - - 2.8
1=f0<48 - - 2.1
Stand-by Current (#1 pin "L" Level) * % * |_std - - 0.01 mA
Load Condition * * * L cmos - - 15 pF
Symmetry * * * SYM 45 50 55 % at 50% Vcc fo<60MHz
Rise and Fall Time * * * tr, tf - - 5 ns 10 to 90% Vcc Level
Output Enable Time * * * tPZL - - 2 ms
Output Disable Time * * * tPLZ - - 200 ns
OE Pin 1 Level Input Voltage * * * VIH | VceX0.8 - - \%
OE Pin 0 Level Input Voltage * * * 1L - - Vcex0.2 \%
Packing Unit (1) 3000pcs./reel(¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications
[mm]
l Dimensions M Recommended Land Pattern
1.05£0.05 i
’%‘ Pin Connection <Top VIeW)
#4 #3 Pin No. Connection
N #1 OE (Output Enable)
0 #2 GND
o #3 OQutput
IS Function G % '/A
A #1input | #3 Output condition o é////jj M 2
#1 H Oscillation out ]
Open | Oscillation out e
L High Z

0.22+0.02
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SMD Differential Output Crystal Oscillators
DS1008JC/DS1008JK/DS1008JJ

H Features

@ 1008 size, height 0.24mm
Unprecedented extremely low-profile package using a novel
structure

@ Available frequency range : 156.25MHz

@® HD-LVDS output (DS1008JC)

@ LV-PECL out put (DS1008JK)

@ LVDS output (DS1008JJ)

@ By using AT cut fundamental resonator, low jitter provides for RoHS Compliant
high performance.

H Applications
@ Optical transmission device

Actual size ©

B Standard Specification

item Type Legend DS1008JC DS1008JK DS1008JJ Condition
Output Specification - HD-LVDS LV-PECL LVDS
Output Frequency Range fo 156.25MHz
Supply Voltage Vcc +3.3V+0.165V | +2.5V+0.125V / +3.3V+0.165V
Frequency Tolerance
(Includes frequency tolerance f_tol +100X% 10 max. -40 to +85C
at room temperature.)
Current Consumption lcc 30mA max. 45mA max. 20mA max.
Load Condition Load-R 1000 50Q to Vcc -2.0V 1000
(OQutput-OutputN, DC Cut) ) (Output-OutputN)
Symmetry SYM 45 to 55% at outputs cross point
0 Level Output Voltage VoL - Vcc -1.81 to Vec -1.62 -
1 Level Output Voltage VoH - Ve -1.025 to Vec -0.88 -
Rise and Fall Time tr, tf 0.4ns max 0.5ns max 0.4ns max 20 to 80% Output-OutputN
Differential Output Voltage Vob1, Vobp2 0.500 to 1.000V - 0.247 to 0.454V
Change to Vob AVop - - 50mV A\Vop=ABS(Vop1-Vop2)
_ _ Output, OutputN
Offset Voltage Vos 1.125 to 1.375V Offset Voltage
Offset to Vos AVos — — 50mV Magnitude Change Vos
Start Up Time Tst 2ms
. . tRMS 2.5ps typ.
Heree ey ) tpp 22ps typ. Peak to peak
Phase Jitter (2) tpj 0.1ps max. 0.12ps max. fo offset: @12_:('2"52%0 20MHz
Packing Unit (3) 3000pcs./reel (¢ 180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications
(2) Measured Keysight Technologies E5052B
(3) Moisture prevention packing [mm]

Hl Dimensions
1.05+0.05

ﬁ Pin Connection
_ Pin No. Connection
#1 GND
w #2 OutputN
o #3 Output
ﬂ #4 Vcec
@
o
- Hl Recommended Land Pattern
(Top View)
e 070
|
S % -
F . I /
<
g o 1 1
e R B
o
%
n / L[ =
o Z S
l l
0.50
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Oven Controlled Cr‘stal Oscillators

@ HFeatures

@ 5032 size, 2.5mm height

Embedded Arkh.3G serise of KDS unique technology
@ Frequency stability: £30x10° (-40 to +85C)
® Low power consumption : 250mW typ. (Ta=+25T)
@ 2 Output are available

Pb-Free

EApplication
@ 5G RRHs, Small cells, Stratum3, etc RaHS Compliant
Actual size ]
Hl Standard Specification
Type
ltem DC5032AS
Output Frequency Range 5 to 1T00MHz
Standard Frequency 10, 20, 30.72MHz
Supply Voltage +3.3V£0.165V
Frequency Control Voltage +1.65V+1.00V
Operating Temperature Range -40 to +85C
Frequency Stability
Tolerance +500X 10 max. [Initial accuracy at +25C]
vs. Temperature +30X%X10° max. [-40 to +85C *Reference to (Fmax. +Fmin.) /2]
vs. Supply Voltage +20X10° max. [+3.3+0.165V]
vs. Aging +1000 X 10° max./year [after 30days of operation]
Frequency Adjustment Range +5.0X10° typ. [Positive Slope]
. 1000mW max. [Warm up]
Power CensmEen 250mW typ. 400mW max. [Steady state in still air at +25<C]
Output Load 15pF£10%
Symmetry 45 to 55 % [50% Vcc Level]
0 Level Output Voltage VceX0.1 max.
1 Level Output Voltage VceX 0.9 min.
Rise and Fall Time 5.5 ns max.
Phase Noise 10MHz
Offset 10Hz -75dBc/Hz max.
Offset 100Hz -110dBc/Hz max.
Offset 1kHz -135dBc/Hz max.
Offset 10kHz -140dBc/Hz max.
Consult our sales representative for other specifications.
[mm]
H Dimensions M Recommended Land Pattern
2002010 Pin Connections (Top View)
8 | # Pin No. Connection
rearr kTR #1 V. 5.30
z LA K 0 .000] #2 No cgz:;mon 270 °
H| —_—— = — - )
| @D . )
#1 T #4 #5 Output
o] #6 Output2/
9 No Connection ol o
E) || #7 No Connection - 2 ‘ N
o #8 \Veldl &\\L RO.20
A\
< 0.60 130
#1 '
00
] B 7 Roos
47/ M7, 70
20227 iz 2
#8 #7] " [#6 [ggo #5
3.50

11



DAISHINKU CORP.




uartz Devices

Crystal resonators

(Example)

Surface mount
crystal resonator

Length

First 2 digits of the dimention (L<2mm)
First digit of the dimention in Millimeter (2<L<10mm)

Width
First 2 digits of the dimention (L<2mm)
First digit of the dimention in Millimeter (2mm=L)

Number of terminals
0: two terminals 1: four terminals

Sealing method
G: glass seal S: seam weld A: melting alloy

Product characteristics

DAISHINKU CORP.
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Crystal Resonators

Description

@®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.

Terminology

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.

Ri @] L1

o T

14
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Oscillation Circuit

Oscillation Circuit of Crystal Resonator

Oscillation Circuit of Fundamental Mode Oscillation Circuit of Overtone Mode VCXO Circuit
L LS L
| S| | S— | S—)
Rd Rd Rd
—i0 IO 0
—Cl c2 — 1000pF C1 R -I-c1 __|:C2 R
- - c2 { %L I 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.

Tips for Circuit Design

[IC Selection]
Selecting an IC according to the oscillation frequency.
(Example) 4069UB :From the kHz range to around 8 MHz
7WU04 :4 to 30MHz
7WHUO04 : 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 abnor-
mal 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 100uF
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.

15
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Oscillation Circuit

Confirmation on Operation of 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 resis-
tance.
It is recommended to provide a negative resistance that is at least ten times the standard series resistance
for automotive applications and safety equipment.

Buffered output

B =il

Xtal Rs
-—C2

il 1

Measurement Circuit for Negative Resistance

c1

[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 4 W max., 200 W max., 1004 W max. Overtone Mode: TmW max., 500 pW max.

Tuning Fork Crystal Resonators
2uW max., 1 W 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/2v2)%*R

[Inquiry About The Oscillation Circuit]
Regarding inquiries concerning oscillation circuit and its matching with the ICs you are using, please direct-
ly contact our sales department or leave us an e-mail from our website(click “CONTACT US” from the top
page — select “TECHNICAL SUPPORT”).

16
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Cut Angle and Frequency Characteristics over Temperature

Temperature Characteristics for Various Cuts Temperature Characteristics for AT Cuts
100 80
/
‘ . /i
25 i 00 Y
/ 50 / \ / /
- “ IR\ /[]/
ST I ° NN /
Y A NCSE 11/ N\ 1]
-100 / / \ \\ 20 // Q\ \ //’
G 12s // \ N\ % 10 SN 7
% 150 DTRSL / \ \ X 0 / //:/-E /:/ //
:-175 / / \\ :_ / ///7 T~ //
D / / \ T&XY 10 ‘AN \\_—/ 4
S -200 < 50 i N /| /
25 /1] \ / 7 NNT |/
250 [/ \ N\ 30 NS y
-275 /BT \ \\ 40 / \\\/ /
\ y
-300 / / \BT\\ 50 / / \_,/ /
-325 // / T \ / / \\\_//
350 [ ] -60 / / /
-375 / / \ -70 / /
a00 UL \ 0
80 60 -40 20 O 20 40 60 80 100 120 -80 60 -40 -20 O 20 40 60 80 100 120
Temperature ('C) Temperature (C)
Difference of cutting angle between each temperature curve is 2'.
Temperature Characteristics for BT Cuts Temperature Characteristics for Tuning Fork Crystal Resonator

0 0

10 /T N 10 JAEN
2 20 / N\

/ \ h / \
o ARV, \
-70 / \

-80

-70

" w0 \
1-00 / \ -100 / \
:1 10 / \ -110
-120 -120 / \

/ \

-130 -130
-140 / \ -140 / \
-150 / \ -150

-40-30-20-10 0 10 20 30 40 50 60 70 80 90 -40-30-20-10 0 10 20 30 40 50 60 70 80 90
Temperature (C) Temperature (C)

Af/f (X1079)
Af/f (X107°)
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Selection Guide

-’ﬁ Scan the QR code to check the table of contents page of our web site "Crystal Resonators" (URL: https: //www.kds.info/class/1-l-qr/).

[IGEl Consumer Equipment [IE" Industrial Equipment [TC Mobile Phone, Wireless Communication [JAE] Automotive Electronics

SMD Crystal Resonators / MHz Band Crystal Resonators

Size (mm) Frequency Frequency Tolerance | Frequency Characteristcs Operatin Load f
Type Actual Size Range X0 over Temperature | Tem erature Range | Capaciance | Drive Level | ;| Recommended Catalog
YP L W (mgx.) (MK @+25°C ><1p0 5 p g p(pF) (uw(max.)) Application Page
DX1008JS a 1.05 | 0.85 | 013 | 48t0 120 £20 +30 30 to +85 8,10,12 | 10(100) | Crystal | [GEl TC 7
DSX1210A a 1.2 | 1.0 | 03 | 32t09 £10 £12 30 to +85 810,12 | 10(100) | Metal | [€E| TC 19
DSX16125 o 16 | 1.2 | 04 | 24to54 £10 £15 30 to +85 810,12 | 10(100) | Metal | [€E| TC 20
DSX211S o 20 | 16 | 05 |76.8,80,96 £20 +30 30 to +85 8,10.12 | 10 (400) | Metal |[GEI[IE| TC | 21
DSX211SH =) 20 | 16 | 05 | 16to60 120 30 20 t0 185 10 (100) e
+ = - 0 +
DSX221SH @] 25 | 20 | 05 | 12to54 30 £00 iR 81012 [ 1 0o | Metal AE P
DSX321SH (] 32 | 25 | 075 | 12to50
DSX210GE O 22 | 16 | 1.0 | 16to64 +30 £100 -40 to +125 8,10,12 | 10(100) |Ceramic AE 62
£20 +30 -30 to +85 |[CEE]TC | 3
DSX211G () 20 | 16 | 08 | 20to64 i% £100 iR 8,10,12 | 10(100) |Ceramic AE &
DSX320GE 32 | 25 | 11 | 79toe4 £30 £100 -40 to +125 8,10,12 | 10(200) |Ceramic AE 63
32 | 25 | 09 | 12to64 £90 +30 30 to 485 _|EENE TC| 5
DSX321G (] 37 25 110 | 7901 e 700 o EEL | 81012 | 10(200) | Ceramic A a3
DSX321GK 32 | 25 | 1.0 | 9.8t040 +30 +100 -40 to +125 8,10,12 | 10(200) |Ceramic AE 63
£50 -30 to +85 | [eElE 24
DSX530GA 3 50 | 32 | 12 | 7tos4 +30 Feros HDloxss | 81042 | 10300 | Ceramic AE 2
SMD-49 E 1.0 | 46 | 45 4,8 £30 £100 -40 to +125 8,10,12 | 10(300) | Metal AE 67
SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators
Size (mm) Frequency | Frequency Tolerance | Frequency Characteristics Operatin Load :
e T T o 6 : Drive Level ; Recommended | Catalog
Type Actual Size L W (mgx') mn ze) (gii e over]Yem%erature Temperature Eange Cap(agg?nce (uw(max.) Lid Application Page
DSR1210ATH o 1.2 | 1.0 | 055 76.8 £10 £12 30 to +85 6,78 | 10(100) | Metal TC 25
38.4,52,76.8 £12 -30 to +85 6,7,8 TC
DSR1612ATH o 16 | 1.2 | 0.65 ) £10 t35 i aghiro T 10 (100) | Metal AE
DSR1612STH 1.6 | 1.2 | 0.65 38.4 £10 £12 30 to +85 6,78 | 10(100) | Metal TC
19.2, 26, 25
(38.4, 55.2) £12 -30 to +85 6,7,8 TC 26
DSR211STH O 20 | 1.6 [08(065) o £10 i35 e 8 10 (100) | Metal AE 66
(38.4, 55.2)
19.2, 26 £12 -30 to +85 6,7,8 TC
DSR221STH o 25 | 20 | 10 s £10 s Aot tios T 10 (100) | Metal AE
SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
Size (mm) Frequency | Frequency Tolerance Series Operatin Load i
Type Actual Size Range 109 resistance | Tempersiare Range | Capaciance | Drive Level | ooy oo [Recommended | Catalog
yp L W (mgx.) (kH%) @425C (kQ max.) P © g p(p,:) (uw(max.)) &€ | Application Page
DST1210A o 1.25 | 1.05 | 0.35 | 32.768 £20 80 -40 to +85 79,125 | 0.1(0.2) |Ceramic| [€E TC 27
50 -40 to +85 gl Tc 28
DST1610A ° 16 | 1.0 | 05 20 ACte o AE éa
DST1610AL 16 | 1.0 | 035 | 32768 +20 80 40to+85 | #8729 | 0105 |Ceramic| [GH TC 28
80 -40 to +85 gl Tc 28
DST210AC = 20 | 1.2 | 055 20 T AE éa
RTINS 50 -40 to +85 [GE[E TS| 29
(=] 32 | 1.5 | 085 | 32768 +20 80,120 “40to+125 | 79125 | 0.2(1.0) |Ceramic AE 68
DST3115 50 -40 to +85 [GENE TC| 29
50 -40 to +85 ) [€E 30
omx2es | [ ] | 80 | 38 | 25 | 30t090 £20 5% AotosBS | 79125 | 1020 | Plastic — 2
Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
Size (mm) Frequency Frequency Tolerance Series Operatin Load ;
Type Actual Size ange (XXO"’) resistance Tem erature Ean e | Capacitance | Prive Level Package Recommended | Catalog
P LW | ol | @+25¢C (kQ max) P | TR | (awimax.) 5| Applcation | "Page
gTT_'ZZ; —1 2.0 | ¢2.0 | 6.0 2332&7)6980 40
£20 -10 to +60 12.5 1.0 2.0) | Cylinder | [GEl [IE 31
DT-38 O | s30 | 030 80 32.768 20
DT-381 : . . 20 to 90
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SMD Crystal Resonators / MHz Band Crystal Resonators

H Features

® 1210 size ultra miniature and lightweight SMD crystal resonator with a
low profile of 0.28mm

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

@ Allowing for high density surface mounting.

. Applications RoHS Compliant
® Small mobile devices for next generation such as mobile
communications, short-range wireless modules, digital AV
Actual size © equipment and PC.
@ \\Vearable devices

M Standard Specification

ltem Type DSX1210A
Frequency Range 32MHz 37.4MHz / 38.4MHz / 40MHz 48MHz/52MHz 76.8MHz/80MHz/96MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (1004W max.)
Frequency Tolerance +10x10°%, £20%x10° (at 25°C)
Series Resistance 100Q max. 60Q max. 40Q max. 30Q max.
Frequency Characteristics over Temperature +12X%10%, £30x10° / =30 to +85°C (Ref. To 257C)
Storage Temperature Range —40 to +85C
Packing Unit (1) 3000pcs./reel (¢180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.

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

[mm]

Hl Dimensions H Internal Connections
(Top View)

i iRl % %

#1 #2

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

g I l Recommended Land Pattern
° (Top View)
0.8 "L.‘
B - o
T |
6} n B

7,

_

#4
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SMD Crystal Resonators / MHz Band Crystal Resonators

l Standard Specification

Actual size ©

H Features

@ 1612 size ultra miniature and lightweight SMD crystal resonator
with a low profile of 0.35 mm.

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

@ Allowing for high density surface mounting.

Pb-Free

RoHS Compliant

H Applications

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

® \Wearable devices

ltem Type DSX1612S

Frequency Range 24 to 32MHz 32 to 40MHz 40 to 54MHz
Overtone Order Fundamental

Load Capacitance 8pF, 10pF, 12pF

Drive Level 10uW (1004W max.)

Frequency Tolerance +10x10°%, £20%x10° (at 25°C)

Series Resistance 100Q2 max. 50Q max.

Frequency Characteristics over Temperature +15%10%, £30x10° / =30 to +85°C (Ref. To 257C)

Storage Temperature Range

—40 to +85C

Packing Unit (1)

3000pcs./reel (¢180)

(1) Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

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

[mm]

H Dimensions

1.6+0.1

H Internal Connections

(Top View)

1

! D
Hl N
N \

01J
i

Logo /Frequency

Lot No.

& # 3 connected to quartz element
connected to the cover

#1
#2
# 4 open (unconnected)
#2

I

& # 4 recommended GND connection

0.35+0.05

v i

Il Recommended Land Pattern
(Top View)

0.8
‘\
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SMD Crystal Resonators / MHz Band Crystal Resonators

M Features

@® Miniature and lightweight SMD crystal resonator
DSX211S/SH : 2016 size 0.45mm height

s @ DSX221SH : 2520 size 0.45mm height Pb-Free
= 6 v 0 DSX321SH : 3225 size 0.65mm height
v i @ Excellent heat resistance, High precision and high reliability

@ Offers a wide range of frequencies

DSX211S : 76.8\MHz, 80MHz, 96\MHz

- DSX2115H : 16MHz to 60MHz
e @ DSX2215H : 16MHz to 54MHz .
. RoHS Compliant

DSX321SH : 12MHz to 50MHz
@ AEC-Q200 Compliant (expect for DSX211S)
@ Frequency Characteristics over Temperature . .
Actual size DSX211S/SH @ DSX221SH O +£50%10°/ —40 to +1057C is available for Industrial Equipment.
DSX321SH O H 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

W Standard Specification

Item Type DSX211SH DSX211S DSX221SH DSX321SH
Frequency Range 16to 30N\Hz|30 to 60MHz | 76.8MHz/80MHz/96MHz | 12 to 24MHz|24 to 30MHz|30 to 54MHz|12 to 20MHz(20 to 32MHz|32 to 50MHz
Overtone Order Fundamental
Load Capacitance 8pF. 10pF, 12pF
Drive Level 10uW (100pW max.)| 10uW (400uW max.) | 10uW (2004W max.)
Frequency Tolerance +20%107%(at 25°C)
Series Resistance 100Q max.| 50Q max. | 30Q max. | 120Q max. | 50Q max. | 40Q max. | 80Q max. | 50Q max. | 40Q max.
Egee?‘#i’:géecr';?ﬂfgte”-‘*‘“ +30x107° / —30 to +85C (Ref. to 25°C)
Storage Temperature Range —40 to +85C
Packing Unit (1) 3000pcs./reel($180)
(1) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033) Consult our sales representative for other specifications.
W DSX211S/DSX211SH [mm] I DSX221SH [mm] B DSX321SH [mm]
H Dimensions H Dimensions H Dimensions
2.0£0.1 2.5+0.15 3.2+0.1

= < | = |
5 ID16701 2 ID12701
- N ) A
- /Logo /Frequency \Lot No. " /Logo /Frequency\Lot No.
S S S
S 1.275 S 16 S 2.1
7

Z

% ©

0.575
M Internal Connections M Internal Connections M Internal Connections
(Top View) (Top View) (Top View)

N\

N

N

DO\

#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
Il Recommended Land Pattern Hl Recommended Land Pattern Hl Recommended Land Pattern
(Top View) (Top View) (Top View)
1.4 2.2

(=] ==
o e B

2

| ot

0.9
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Actual size O

l Standard Specification

DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators

M 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.
@® AEC-Q200 Compliant
@ Frequency Characteristics over Temperature
+50%10°/ —40 to +105°C is available for Industrial Equipment.

RoHS Compliant

H Applications

@ Telecommunication products and other small devices such as DVC, DSC, PC, USB.
@ Automotive applications such as multimedia devices (AEC-Q200 Compliant)
@ Industrial equipment

ltem 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%107° (at 25C)
Series Resistance 200Q max. 150Q max. | 120Q max. 80Q max.
%erﬁggpacg;r%harade”“‘cs over +30X107 / —30 to +85C (Ref. to 25°C)
Storage Temperature Range —40 to +85C
Packing Unit (1) 3000pcs./reel ($180)

(1) Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

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

[mm]

Hl Dimensions
2.0+0.1
\

026701

/S

Logo / Frequency /Lot No.

wn
= | |
+H
8 i :
el
1.25
|
% | 7
- #1082
iz |
wn |
o L
o
W% <
| TZZ) <
</ [l
055

H Internal Connections

(Top View)

#1 & #3 connected to quartz element
#2 & #4 GND connected or N.C. available

Hl Recommended Land Pattern

(Top View) Tt

sl s

I ] A\
NI
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SMD Crystal Resonators / MHz Band Crystal Resonators
DSX321G

H Features
@ 3225 size miniature and lightweight SMD crystal resonator.
Height DSX321G (over 12MHz): 0.75mm
DSX321G (12MHz or under): 0.85mm

@ Excellent heat resistance, High precision and high reliability RoHS Compliant
(Frequency aging specification of £1x107°/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.

® AEC-Q200 Compliant
@ Frequency Characteristics over Temperature
+50%10%/ —40 to +105C is available for Industrial Equipment.

H 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

Actual size [

W Standard Specification

[tem Type DSX321G

Frequency Range 7.9 to 9MHz | 9 to 9.8MHz | 9.8 to 11TMHz | 11 to 12MHz | 12 to 20MHz | 20 to 27MHz | 27 to 64MHz
Overtone Order Fundamental

Load Capacitance 8pF, 10pF, 12pF

Drive Level 10uW (200uW max.)

Frequency Tolerance +20x107° (at 25C)

Series Resistance 400Q max. | 300Q2 max. | 150Q max. | 100Q max.| 80Q max. | 60Q max. | 50Q max.
Frequency Characteristics over Temperature +30%107° / =30 to +85C (Ref. to 25C)

Storage Temperature Range —40 to +85C

Packing Unit (1) 3000pcs./reel (¢180)

(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.

Moisture Sensitivity Level:LEVELT (IPC/JEDEC J-STD-033)

Hl DSX321G (12MHz or under) [mm] Hl DSX321G (over 12MHz) [mm]
H Dimensions H Internal Connections H Dimensions H Internal Connections
(Top View) (Top View)
3.2%0.1 3.2%0.1
i i #4 #3
=i p} i 1
Hl | r S| 3 :
AN i Vavi s
Logo /Frequency /Lot No. #1 #2 Logo Frequ‘ency Lot No. #1 42
#1 & #3 connected to quartz element
#2 & #4 GND connected or N.C. available #1 & #3 connected to quartz element

#2 & #4 GND connected or N.C. available

H Recommended Land Pattern M Recommended Land Pattern

0.85+0.15
N—
0.75£0.15

(Top View) (Top View)
21 2.2 22
| T \ 2‘1

-

1.7

—
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DSX530GA

Iooo

DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators

H Features
@ 5032 size miniature SMD crystal resonator with

a low profile of 1.0mm.
@ Excellent heat resistance, high precision, and high reliability.
@ Offers a wide range of frequencies from 7MHz up to 80MHz.
® AEC-Q200 Compliant

H Applications
@ Suitable for car navigation systems, digital AV equipment as well as many
other applications.

RoHS Compliant

Actual size [}
l Standard Specification

ltem Type DSX530GA
Frequency Range 7 to 9MHz 9 to 12MHz | 12 to 40MHz 40 to 54MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (300uW max.)
Frequency Tolerance +30%107® (at 257C)
Series Resistance 150Q max. 100Q max. | 50Q max.

Frequency Characteristics over
Temperature

+50%107° / =30 to +85C (Ref. to 25C)

Storage Temperature Range

—40 to +85C

Packing Unit (1)

1000pcs./reel (¢180)

(1) Moisture prevention packing is unnecessary.

)4
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)

Consult our sales representative for other specifications.

[mm]

l Dimensions
5.0£0.2
Frequency
J }/ \
3 27.000
H [Epintuiutidatiniuiei iy il
N rh
) KDS | 701
A - 71‘ . s
Logo Co‘untry Lot No.
g
3| |
| 37 |
\ | |
r )
) |
‘ 1.1

H Internal Connections

I | HOH

Hl Recommended Land Pattern

(Top View) | 28

-y

7

| /%

2.4

1.6
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Actual size DSR1210ATH =
DSR1612STH ©

DSR1612ATH ©

H Standard Specification

M Features

SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators

DSR1210ATH/DSR1612ATH/DSR1612STH

® DSR1210ATH: 1210size, height 0.45mm
DSR1612ATH: 1612size, height 0.55mm
DSR1612STH: 1612size, height 0.6mm
@ Built-in NTC thermistor

H Applications
@ Mobile phones

® GPS/GNSS

@ \Wearable devices

DAISHINKU CORP.

Pb-Free

RoHS Compliant

[tem Type DSR1210ATH DSR1612ATH DSR1612STH
Frequency Range 76.8MHz 38.4MHz / 52MHz / 76.8MHz 38.4MHz
Overtone Order Fundamental
Load Capacitance 6pF, 7pF, 8pF

Drive Level

10uW (100 4 W max.)

Frequency Tolerance

+10%107° (at 25C)

Series Resistance

80Q max.

Frequency Characteristics over Temperature

+12x107°/ —-30to +85 C

Storage Temperature Range

—40to +125°C

Thermistor Resistance

100kQ (at +25C)

22kQ / 100kQ(at +25C)

Thermistor B-constant

3380K / 4250K(+25C to +507C)

4250K (+25TC to +50C)

Packing Unit (1)

3000pcs./reel (¢ 180)

(1) Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)

HEDSR1210ATH [mm] HEIDSR1612ATH [mm] HEDSR1612STH [mm]
Hl Dimensions Hl Dimensions Hl Dimensions
Model Code 122011 Frequency Model Code 1.64+0.06 Frequency Model Code 1.65£0.06 Frequency
#4 #3 wa . #4 #3
- ol NFIITFR a g
’ T N 2
#1 #2 i i i #2 ;}I s T /
Logo Lot No. #1Index Logol Lot No. ndex Logo Lot No.
3 S E——E $
ﬁg g AE ¢
078 ) 1.10
i %
c0.10
) N7 (F9)
. 19, =R~ N gl 3
%] © oy | (=]
?;-E T3 O-I L tj J 3 LEQJ
‘ 7 /) % Vo7
0.40 070 ‘_ﬂ.‘
H Internal Connections (Top Viewy | Ml Internal Connections (Top View) M Internal Connections (Top View)
#4 SENSOR #3 Xtal 4 SENSOR 3 xtal #4 SENSOR #3Xtal
0
#1 Xtal #2 GND
Hl Recommended Land Pattern  (Top View) )
1.40 P M Recommended Land Pattern  (Top Viewy | Hl Recommended Lan‘cgoPattern (Top View)
90 o.fm 055 ‘o‘s;)o 4RO15 ‘*—*0'55 P—*O.JO | ‘ 01
2y i e
/ ‘ N
h7ak’» # % |
§ o — 88 i) L s [ — I — — g
| ir T | g N | ml
T | 3 2. 20 e SNy L2 |
078 ] 110 110
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SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators

DSR211STH/DSR221STH

DAISHINKU CORP.

B Features
@® DSR211STH: 2016size,
height 0.7mm (19.2MHz / 26MHz)
0.6mm (38.4MHz)
DSR221STH: 2520size height 0.9mm
@ Built-in NTC thermistor

Pb-Free

H Applications
@ Mobile phones

RoHS Compliant

® GPS/GNSS
. @® \Wearable devices
Actual size DSR211STH @ DSR221STH O ® UWEB
l Standard Specification
ltem Type DSR211STH DSR221STH
Frequency Range 19.2MHz / 26MHz / 38.4MHz / 55.2MHz 19.2MHz/26MHz

Overtone Order

Fundamental

Load Capacitance

6pF, 7pF, 8pF

Drive Level

10uW (100 u W max.)

Frequency Tolerance

+10x107° (at 25C)

Series Resistance

80Q max.

Frequency Characteristics over Temperature

+12x107°/ —-30to +85 C

Storage Temperature Range

—40to +125C

Thermistor Resistance

10kQ 7 22kQ /7 100kQ (at +25C)

Thermistor B-constant

3435K (+25 to +85C) / 3380K / 4250K (+25 to +50C)

Packing Unit (1)

3000pcs./reel (¢ 180)

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

l DSR211STH

Consult our sales representative for other specifications.

[mm]

[mm] I DSR221STH

Hl Dimensions

Model Code |

2.0+0.1

#4

H Internal Connections

#4 SENSOR

#1 Xtal

Il Recommended Land Patte

(Top View)

#3 Xtal

#2 GND

(Top View)

R0.20

mn

Frequenc

Hl Dimensions

2.5+£0.15 Frequency

Model Code ‘
1#a

2.0+0.15

H Internal Connections

#4 SENSOR

1.55
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DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators

Actual size ©

l Standard Specification

H Features

@ 1210 size ultra miniature SMD tuning fork crystal resonator
with a low profile of 0.3mm

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

@ Suitable for mobile communications and consumer devices.

@ Metal lid connected to GND terminal to reduce EMI.

H Applications
@® Mobile communications and consumer devices, etc.
® Smart card and Wearable devices

RoHS Compliant

Iltem

Type

DST1210A

Frequency Range

32.768kHz

Load Capacitance

7pF. 9pF, 12.5pF

Drive Level

0.1uW (0.2 W max.)

Frequency Tolerance

+20x107%(at 25C)

Series Resistance 80kQ max.
Turnover Temperature +25°C+5C
Parabolic Coefficient —0.04x107%/°C * max.
Operating Temperature Range —40 to +85C
Storage Temperature Range —40 to +85C
Shunt Capacitance 1.0pF typ.

Packing Unit (1)

3000pcs/reel (¢ 180)

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

Consult our sales representative for other specifications.

[mm]

l Dimensions 1.25+0.05 H Internal Connections
#4 ‘ #3 (Top VIeW) #4 #3
7 Y
9 g l l l
o | I I |
. IDATOY
"8 | I I |
- | I \ \ |
\, N 7
#1 ‘ #2 #1 #2
. #1 & # 3 connected to quartz element
Logo Nominal Frequency Lot.No. #72 connected to the cover
# 4 open (unconnected)
- # 2 recommended GND connection
] r !
=]
H Q Q B Recommended Land Pattern
o
07 (Top View) 078
| C0.15 ) 4;7
S s

0.45

27



lim
mall
mart

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

I 6 " O 0 oS

DST1610A

~%‘®\) o\ ~m‘i~\®-’ﬂ

DST210AC

Actual size @

l Standard Specification

Actual size @ DST1610AL

Actual size ©

DAISHINKU CORP.

H Features

@ Ultra miniature SMD tuning
fork crystal resonator
DST1610A: 1610size
height 0.45mm
DST1610AL: 1610size
height 0.3mm
DST210AC: 2012size
height 0.5mm

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

@ Series Resistance 50kQ max. available
(DST1610A).

@® 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
devices, etc.

® Smart card and Wearable devices
(DST1610AL).

RoHS Compliant

e Type DST1610A DST1610AL DST210AC
Frequency Range 32.768kHz
Load Capacitance 4pF, 6pF, 7pF, 9pF, 12.5pF
Drive Level 0.1uW (0.5uW max.)
Frequency Tolerance +20x10%(at 25C)
Series Resistance 50kQ max. 80kQ max.
Turnover Temperature +25C+5C
Parabolic Coefficient —0.04%107%/°C ? max.
Operating Temperature Range —40 to +85C
Storage Temperature Range —40 to +85C
Shunt Capacitance 1.6pF typ. 1.3pF typ. 1.2pF typ. 1.3pF typ.
Packing Unit (1) 3000pcs/reel (¢ 180)

(1) Moisture prevention packing is unnecessary.

Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)

H DST1610A

[mm] I DST1610AL

Consult our sales representative for other specifications.

mm] H DST210AC

[mm]

M Dimensions M Internal Connections

16+0.1

H Dimensions

M Internal Connections

H Dimensions

(Top View)

#4 #3

B Recommended Land
Pattern
<Top View>

0.8

1
77 7

==

#1 #2

#1 & #3 connected to qua

# 2 connected to the cover

open (unconnected)

# 2 recommended GND conne ction

W Recommended Land
Pattern

<Top View>

a*
IS

0.53

H Internal Connections

Ml Recommended Land

<Top View>
1

14

(Top View)

©

Pattern

B

$
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DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
DST311S/DST310S

M Features

@ 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 precision and
reliability.

@ Metal lid connected to GND terminal to reduce EMI (DST311S).

@ Noise sensitive applications (smart meter etc.) (DST311S).

@ Series Resistance 50kQ max. available.

® AEC-Q200 Compliant (DST310S)

Pb-Free

RoHS Compliant

H Applications
@ Mobile communications, radio-controlled clock, digital home appliances.
@ Automotive applications such as multimedia devices

(AEC-Q200 Compliant).

DST311S Actual size @

DST310S Actual size @
l Standard Specification
ltem Type DST311S DST310S
Frequency Range 32.768kHz
Load Capacitance 7pF, 9pF, 12.5pF
Drive Level 0.2uW (1.0uW max.)
Frequency Tolerance +20x107° (at 25C)
Series Resistance 50kQ max.
Turnover Temperature +25C+5C
Parabolic Coefficient —0.04x107%/C? max.
Operating Temperature Range —40 to +85C
Storage Temperature Range —40 to +85C
Shunt Capacitance 0.9pF typ. 1.3pF typ.
Packing Unit (1) 3000pcs./reel ($180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)
Hl DST311S [mm] W DST310S [mm]

H Internal Connections
<Top View>

H Dimensions

#4

#1 #2

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

0.75 £ 0.1

<Top View>

0.9

1.05

)

N

#4

Hl Recommended Land Pattern

H Internal Connections
<Top View>

M Dimensions

Hl Recommended Land Pattern
<Top View>
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DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators
DMX-26S

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

Actual size E:j

l Standard Specification

Item Type DMX-26S
Frequency Range 32.768kHz (30 to 90kHz)
Load Capacitance 7pF, 9pF, 12.5pF
Drive Level 1.0uW (2.04W max.)
Frequency Tolerance +20x10"°(at 25°C)
Series Resistance 50kQ max. (1)
Turnover Temperature +25C+5C (1)
Parabolic Coefficient —0.04x107%/°C * max.
Operating Temperature Range —40 to +85C
Storage Temperature Range —40 to +85C
Shunt Capacitance 1.25pF typ. (1)
Packing Unit (2) 2500pcs./reel ($330)

(1) custom specification will be provided for the frequency other than 32.768kHz. Consult our sales representative for other specifications.

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

[mm]
H Dimensions M Internal Connections
<Top View>
8.0+0/—0.2
5.5+0.1
#4 #3 #4 #3
‘ | - .
NN [ (]
AT Frequency _r |
alx B —/1 |
«‘; (’ﬁ [ FL\
] =
#1 #2
Logo Lot No.
#2 & #3 open (unconnected)
Hl Recommended Land Pattern
_‘Cj / \ <Top View>
N
AN Y
— 5.5
S 0.5+0.1
+
v o o
o v |
4 Cla ! 44 :
~ L N
™ [ R e
[ — | N — ‘;7,
Ll | Tl o
[#7) ‘ [#8 —
1.3
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DAISHINKU CORP.

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.

Pb-Free

M Features
@ A cylindrical type tuning fork crystal resonator

RoHS Compliant

l Standard Specification

ltem 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 (2.0puW max.)
Frequency Tolerance +20x107° (at 25°C)
Series Resistance 30kQ max. (2) | 40kQ max. (2)
Turnover Temperature +25C+5C
Parabolic Coefficient —0.04x107%/°C ? max.
Operating Temperature Range —10 to +60°C
Storage Temperature Range —20 to +707C
Shunt Capacitance 1.3pF typ. (2) | 1.1pF typ. | (2)

(1) Other capacitance value is available upon your request.

2 . _—
E3§ kjl\%ci)sr;ucr[és;?g/ee%;?oqnugsaiking is unnecessary. Consult our sales representative for other specifications.

Moisture Sensitivity Level : LEVEL 1(IPC/JEDEC J-STD-033)

Hl Dimensions[mm]
Type A A B C D E

DT-38, DT-381 $3.0 ¢3.0 *31 8.0 %33 10.0£1.0 1.1£0.2 ¢0.35%0.07

DT-26, DT-261 $2.0 $20 13, 6.0%3] 7.5%1.0 0.7%0.2 $0.28+0.05

H Dimensions [mm] H Load Capacitance Characteristics (Example)

280
260
240
220 \
200 \
180 AN :
160 N
140

e — 120 N

< [KDS/7TH| *

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

Af/fin 10°

100
80
60

5 10 15

Load capacitance(Ct) in pF
D: Measured from the root of leads
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Quartz Devices

Crystal oscillators

(Example)

Surface mount
crystal oscillator

Type of oscillator
A: VC-TCXO B: TCXO V: VCXO O: SPXO

Length

First 2 digits of the dimention (L<2mm)
First digit of the dimention in Millimeter (2<L.<10mm)

Width
First 2 digits of the dimention (L<2mm)
First digit of the dimention in Millimeter (2mm=L)

Number of terminals
0: two terminals 1: four terminals_3: six terminals
Except for VCXO and TCXO

Sealing method, Structure
S: seam weld seal A: melting alloy

Product charactrtistics

Packaging, Electrical Characteristis

DSA1612SDN

DAISHINKU CORP.




DAISHINKU CORP.

Selection Guide

VC Voltage Control Function [t Stand-by Function
CE Consumer Equipment [IE Industrial Equipment TC Mobile Phone, Wireless Communication |AE| Automotive Electronics

Temperature Compensated Crystal Oscillators (TCXO/VC-TCXO)

Size (mm) Frequency Characteris- Operatin
Type Actual Size L W (mlgx) Output Frequa\r}\ﬁyz)Range tics ove(rif%n erature Tempera(qtcu)re Eange Supply(\)/)oltage Function Re/_\cs[r)rcirg]aetri]gned ngaglé)g
DSA1612SDN 055 1610 60 02 VC IE]TC | 38,39
DSB1612SDN ® 16 1.2 +1.68 to +3.5 AE 76,77
DSB1612WA 0.45 26, 38.4, 52 +0.5 IE TC 37
DSB1612WEB 0.55 24 to 104 +1.68 to +3.63 Stb TC 40
+1.0
DEAAIIEDR o 20 | 16 | 08 | 5 | 12.288to52 +0.5 40 to +85 S
DSB211SDN +0.5
+1.0
(CERZZIRIEN () 25 | 20 | 09 *0.5 +1.68 to +3.5 NS 'EAET < §g'§3
T .
DSB221SDN 9.6 to 52 :L(]Jg
DEREASION O 32 | 25 | 10 +05 ve
DSB321SDN +0.5
DSB211SJA [na} 2.0 1.6 0.8 CMOS 13 to 52 +5.0 -40 to+105 +1.7 to +3.6 Stb IE TC [AE|| 42:79
DSB221SJA (] 2.5 2.0 0.9 CMOS 13to 52 +5.0 -40 to+105 +1.7 to +3.6 Stb IE TC 42
DSA211SP £1.0 VC
2. 1. 7 12.2 2 -4 +1 +1. +3.
DSB211SP (] 0 6 0 (&) 88to5 305 0 to+105 68 to +3.5 AE 78
DSA5355GA CS or VC Stb
5.0 3.2 1.5 10 to 52 +0.1 -40 to +85 +2.3 to +3.63
DSB5355GA 3 CMOS © 0 o St IE TC 41
Clock Oscillators (SPXO)
Size (mm) FrequencyTolerance Operatin Current
: Frequency Range (x*o"’ Supply Voltage : Recommended | Cataloj
Type Actual Size L W H Output ol (MHyz) 8 (Inclues frequency tolerance Temperature Range PP y(V) 8 Consumg)tlon Application Pageg
(max.) ) (C) (mA
DS1008JN o 1.05 | 0.85 | 0.24 | CMOS 1.0 to 100 +50 -40 to +125 +0.8 to +1.6 1.9 CE| TC 8
DS1008JS o 1.05 | 0.85 | 0.24 | CMOS 1.0 to 100 +50 -40 to +125 +1.6 to +3.3 1.8 CE| TC 9
+50 -40 to +85 CE| TC 49
DSO1612AR o 1.6 1.2 0.58 | CMOS | 0.584375to 80 +100 40 to +125 +1.6to +3.6 1.4t0 3.7 AE 70
DS2016KS e 2.0 1.6 0.7 CMOS 1 to 100 +50 -40 to+125 +1.6 to +3.6 2.1to 4.9 CE I[E 48
DSO221SR (] 25 | 2.0 | 0895
DSO3215R (] 32 | 25 | 12
£50 -40 to +85 1.0t0 8.0 CEl TC' | 50,51
DEOEEAER €3 |50 32| 12 | cmos | o2t0167 £100 40 to +125 +H6t+36 | 51080 AE 71
DSO751SR D 7.3 4.9 1.7
DSO221SBM O 25 2.0 | 0.895 3.25to 52 o 8.0
DSO321SBM O 32 | 25 | 12 > 4.0t0 8.0
DSO5315BM (] |50 ]32]12 07 to 90 50 -40 to +85 +5.0 40toso | [CEIIE 52
DSO751SBM [ l 73 4.9 1.7 +5.0 4.0t0 8.0
3385;112); E] ; g ;g gg CMOS 1.0to 125 +50 -40 to +125 +1.6to +3.6 1.7 to 10.0 AE 72
g;gi;?;i % ; g ;g gg CMOS 1.0to 125 +50 -40 to +125 +1.6 to +3.6 1.7 to 10.0 CE| TC 53
DS0221SY O 25 | 2.0 | 0895 +35 CE| TC 55
DSO321SY [:] 32 25 12 CMOS 1.049 to 8.5 *50 -40 to +85 +1.6 to +3.6 0.7 AE 74
DLO555MBA - 5.0 4.0 5.0 CMOS 0.75 to 54 +50, £100 -10 to +85 +1.6 to +5.5 8.0 IE 59
Low Phase Noise Crystal Oscillators (SPXO)
Size (mm) FrequencyTolerance Operating Current
; Frequency Range x10° Supply Voltage A Recommended | Catalog
Type Actual Size H Output Temperature Range Consumption i
L W (max) (MHz) (Indud[%s0 frrneque‘ncy lo\erence at ) V) (m AS) Application Page
DSO221SH 0 25 | 2.0 | 0895
DSO3215H I:I 32 25 12 CMOS 3.5to 52 +50 -40 to +85 +1.6 to +3.6 23t04.2 CE| TC 46
DSOS31SHH | {3 | 50 | 32 | 1.2 | cmos 20 to 50 450 -40to +85 +162t0+36 | 29to77 CE TC 47
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Differential Output Crystal Oscillators (SPXO)

Size (mm) Frequency | FrequencyTglerance Operatin Current
. F Supply Voltage - Recommended | Catalog
Type Actual Size H Output Range 10 Temperature Range Consumption Foarh
L W (max) (MHD) (\ndUd[esO:rﬂequeScytoler?nceat ©) ) (mAg) Application Page
DS1008JC HD-LVDS +3.3 30
DS1008JK o 1.05 | 0.85 0.26 | LV-PECL 156.25 +100 -40 to +85 25 43.3 45 IE 10
DS1008JJ LVDS T 20
D50223SD HCSL 30
DS0223SJ ] 2.5 2.0 0.95 LVDS 13.5to 167 20
DSO223SK LV-PECL 45 - & e
+50 -40 to +85 35 56
DS03235D oL | +80 -40to +105 +2.5,+3.3 30 AE 75
.5 to 212.
DS03235J 3 32 | 25 1.2 LVDS 155 t0 167 20
DSO3235K V-PECL 32
DSO533sJ LVDS 20
DSO533SK [:l 50 32 12 LV-PECL 50 - = TC 57
DSO7535D HCSL 13.5t0 212.5 +50 -40 to +85 +2.5, +3.3 35
DSO7535J I:::I 73 | 49 | 1.7 [ DS 20 [CE IE 58
DSO7535K LV-PECL 50
Voltage Controlled Crystal Oscillators (VCXO)
Size (mm) Frequency FFECIUE”C{TQIEFE”CQ Operating Frequency Supply Current
. q " Recommended | Catalog
Type Actual Size H Output Range 0 Temperature Range | AdjustmentRange | Voltage |Consumption Fo
L W i) (MHZ) (\ndud[es0 ;rfque?cytoler?nce at ) (X109 W) G A? Application Page
DSV221SV ] 2.5 2.0 0.9 CMOS 30.72 +40 -30 to +85 +100 +3.3 7.0 CE 60
DSV3215V [ 32 | 25 | 1.2 | cMOs [6.75t0125 £40 -30 to +85 £100 +2.8,+33 | 3.0to12 [GEl 60
Oven Controlled Crystal Oscillators (OCXO)
Size (mm) Frequency Operating
iegiency Characteristics | Tem t supply i Tol Agin R ded
Type Actual Size Output | Range perature | ojiage |Consumption | O.SraNCe | ABING | ¢ o | ReCOMmended | Catalog
YP uat >tz L w (mgx.) utpu (I\/\ng) over T&Tgs)rature Re(xnge (V)g (:,JnA)p' (x10% | (x10% | 4"t Application Page
400
DC5032AS (] | 50| 32 | 28 | CMOS | 5t0100 £30 40to+s5 | 33 | (Equilb- | £500 | +1000 Ve TC [IE 1
rium
Real Time Clock Module (RTC)/kHz Band TCXO
Size (mm) Frequency Operating Current Temperature
Type Actual Size H | Output | Range Freque(nﬂgg%erance Temperature Range Supplyz\\//)oltage Consum?tion Compensated Re/_\confirgaetri\gﬁd ngalgg
L Wl (max) (MHz) (0 (LA Type 212 8
DD3225TS : 3.2 2.5 1.0 CMOS 32.768 +7.0 -40 to +105 +1.3t0 5.5 2.9, 4.0 Digital - IE AE 44,82
DD3225TR B 32 | 25 | 1.0 | cMOs | 32768 +11.5 -40 to +85 +1.3t05.5 2.9,4.0 Analog [CE IE 45
DSK1612ATD (=] 1.6 1.2 0.65 | CMOS 32.768 +5.0 -40 to +85 +1.5 to +3.63 3,2t0 3.5 Digital [CEIIE | [AE| | 43.80
DSK321STD (] 32 | 25 | 1.0 | cmOs | 32.768 £5.0 -40 to +85 +1.5 to0 3.63 32,35 Digital AE 81
kHz Band SPXO
Size (mm) FrequencyTolerance Operating Current
. Frequency Range X107 Supply Voltage g Recommended | Catalog
Type Actual Size H Output Temperature Range Consumption i
L w (max) (MHz) Undautd'%soflrﬂequeljcytolera\nce ©) ) (pA? Application Page
DSO1612AR (kHz) o 1.6 1.2 0.6 CMOS 32.768 +100 -40 to +125 +1.6 to +3.6 32 [CE TC 54
DSO2215R (kHz) = 25 | 20 108} 105 | 327681050 +100 40 to +125 +1.6 to +5.5 65 to 120 AE 73
DSO321SR (kH2) | (3 32 | 25 | 12 sesto ® avte oo °
DS02215Y (kHz) ] 25 | 2.0 |0895 +35 [CEl TC 55
CMOS 32.768 T -40 to +85 +1.6 to +3.6 18
DSO321sY (kH2) | [ 32 | 25 | 12 +50 ° ° AE 74
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Crystal Oscillators

Description

@Simple Packaged Crystal Oscillators (SPXO)

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

Frequency Characteristics over Deviation from the frequency at the specified reference temperature due to operation over the specified
Temperature (Crystal Oscillators) | temperature range, when other conditions remain constant.

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

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

Frequency Stability vs. Aging ;I;Pneerate of output frequency change when an oscillator is operated under a specified condition and operating
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.

The current consumption, when the oscillator stops oscillating by the control voltage applied to the control pin

SHEE A7 SHEL 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.
Symmetry The ratio between the time, in which the output voltage is above a specified level, and time in which the output

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

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

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

Output Disable Time

Output Enable Time

3-state The situation that the output goes to a high impedance when an oscillator stops oscillating by the standby function.
Phase Noise l'r;ce“{gaetrclﬁric designation of the unwanted emission of energy around the nominal frequency generated by an

The phenomenon when the phase of the pulse wave of the output signal of an oscillator moves back and forth in
time from its 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.

Phase Jitter
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High-precision SMD TCXO

H Features

@ H structure

@ Low voltage operation
@ Low phase noise

S T,
RPN PR e . .
o o M Applications
@ Mobile phones
@® GPS/GNSS and Industrial radio communications
RoHS Compliant
Actual size o

H Standard Specification

Type
ltem i

DSB1612WA

Frequency Range

26MHz/38.4MHz/52MHz

Standard Frequency

26MHz / 38.4MHz

Supply Voltage Range

+1.68 to +3.5V

Supply Voltage (Vcc)

+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. (fF=60MHz)

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

+0.5%10%,£2.5X10° max./-30 to +85C
+0.5%10%,£2.5X10° max./-40 to +85°C(Option)

vs. Supply Voltage

+0.2X10°® max. (Vcc £5%)

vs. Load Variation

+0.2X10° max. (10kQ//10pF£10%)

vs. Aging +1.0x10° max./year
Start up 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 (1) 3000pcs./reel (¢180)
(1) Moisture prevention packing Consult our sales representative for other specifications.
[mm]
H Dimensions Il Recommended Land Pattern
1.60£0.10 Frequency <Top View>
Model Code | #4 | #3
_ . ___ X o Pin No. |Connection
G | 1HI126.00] 5 #1_[GND 050
#1 Index ’i}’rizif d #2 |GND
® ‘Dj‘ L7Q1) o #3 |Output
At #4_|Vcc

==
#1 ‘ #2
Logo /Lot No.

0.42+0.03
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ngh preC|S|on SMD VC-TCXO/TCXO

1SDN/DSA221SDN/DSA321SDN, DSB16125DN/DSB211SDN/DSB221SDN/DSB321SE

e
SE R

H Features

@ Low voltage operation
® Low phase noise

@ Single package structure

H Applications
@ Mobile phones
@® GPS/GNSS and Industrial radio communications

RoHS Compliant

Actual size DSA1612SDN © DSA211SDN I

DSA221SDN [] DSA321SDN {} [Typel
VC-TCXO TCXO Size
DSA1612SDN DSB1612SDN 1612 size
DSA211SDN DSB211SDN 2016 size
DSA221SDN DSB221SDN 2520 size
I DSA321SDN DSB321SDN 3225 si
W Standard Specification =
Type VC-TCXO TCXO
Iltem DSA1612SDN | DSA211SDN | DSA221SDN | DSA321SDN | DSB1612SDN | DSB211SDN | DSB221SDN | DSB321SDN
Frequency Range | 16 to 60MHz | 12.288 to 52MHz 9.6 to 52MHz 16 to 60MHz | 12.288 to 52MHz 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 (Vcc)

+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. (fF60MHz)

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

+1.0x10%,£2.5X10° max./-40 to +85°C (Option)

+1.0x10%,£2.5%10° max./-30 to +85C +0.5X10%,£2.5%10® max./-30 to +85C
+0.5%10%,£2.5X10° max./-40 to +85C(Option)

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
Control Sensitivity

+3.0X10° to +5.0x10°%/Vcont=+1.4V+1V @Vccz+2.6V
+3.0X10° to £5.0x10°/Vcont=+0.9V+0.6V @Vcc=+1.8V

Response Slope Positive -
Start up 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 (1)

DSA1612SDN/DSA211SDN/DSA221SDN, DSB1612SDN/DSB211SDN/DSB221SDN : 3000pcs./reel (¢180)
DSA321SDN, DSB321SDN : 2000pcs./reel (¢180)

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

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

Bl Dimensions

[mm]

Il DSA1612SDN/DSB1612SDN

Model Code Pin Connections
AVC-TCXO(DSA1612SDN) Pin No. | Connection
B:TCXO(DSB1612SDN) #1 Veont(VC-TCXO)/GND(TCXO)

#2 GND

#3 Output

#4 Ve

Model Code 1.6+0.1

Lot No.

#1 Index Logo

Il Recommended Land Pattern
<Top View>
0.50

l DSA211SDN/DSB211SDN
Model Code

Pin Connections

AN : VC-TCXO (DSA211SDN) Pin No. | Connection
BN : TCXO (DSB211SDN) #1 Veont(VC-TCXQ)/GND(TCXO)
#2 GND
#3 Output
#4 Vec
Model Code 20£0.15 Frequency

O

1.6+0.15

Il Recommended Land Pattern
<Top View>
1.80

0.7+0.1

1.20

N\

X
\

[

l DSA221SDN/DSB221SDN
Model Code

Pin Connections

AN : VC-TCXO (DSA221SDN) Pin No. | Connection

BN : TCXO (DSB221SDN) #1 Veont(VC-TCXO)/GND(TCXO)
#2 GND
#3 Output
#4 Ve

Model Code 2.5%0.15 Frequency

2.0£0.15

#1 Index

Logo

Lot No.

Il Recommended Land Pattern
<Top View>
1.95

0.85

Il DSA321SDN/DSB321SDN
Model Code

Pin Connections

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

BN : TCXO (DSB321SDN) #1 Veont(VC-TCXO)/GND(TCXO)
#2 GND
#3 Output
#4 Vcc

3.2+0.15
Frequency
Model Code

2.5%0.15

[ \
#1 Index Logo
Lot No.
Lo I Recommended Land Pattern
& — b S <Top View>
7 7 r T
L A 11§ o
S “'L" —
#1 #2 ﬁ 1B 7&7 i V'g
[J0.20 - LA i "
(ndex) -/ = — -+ ——- a - e
- Wiz \ |-
#4 f‘T’* #3 L é 4 ‘[ %}
0.40 L
2.64 3.02
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High-precision SMD TCXO

M Features

@ Low voltage operation

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

H Applications
@® Mobile communications, GPS/GNSS, 5G, WiFi6(IEEE802.11ax), loT

%Q'\ Q;‘Q'\

G ) ax°© O =
< <X

w \'?’

Actual size o

RoHS Compliant

B Standard Specification

ltem Type DSB1612WEB
Frequency Range 24 to 104MHz
Standard Frequency 52MHz/ 76.8MHz

Supply Voltage Range

+1.68 to +3.63V

Supply Voltage (Vcc)

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

Current Consumption

+3.0mA max. (52MHz)
+4.0mA max. (76.8MHz)

Stand-by Current
(#1 pin "L" Level)

+6.0uA max.

Output Level

0.8Vp-p min. (Clipped Sinewave/DC-coupled)

Output Load

10kQ//10pF

Frequency Stability
Tolerance

+1.5x10° max. (After 2 reflows)

vs. Temperature

0.5 x 10°® max./-30 to +85C
+0.5 x 10°® max./-40 to +85°C (option)
+5.0 x 10 max./-40 to +105°C (option)

vs. Supply Voltage

+0.1%x10° max. (Vcc £5%)

vs. Load Variation

+0.1X10® max. (10kQ//10pF£10%)

vs. Aging

+2.0x10°® max./year

OE Pin 0 Level Input Voltage

VVceX0.2 max.

OE Pin 1 Level Input Voltage VceX0.8 min.

Start Up Time 2.0ms max.

Phase Noise 76.8MHz (typ.)
Offset 100Hz -109dBc/Hz
Offset 1kHz -132dBc/Hz
Offset 10kHz -149dBc/Hz
Offset 100kHz -159dBc/Hz

Packing Unit (1)

3000pcs./reel (¢180)

(1) Moisture prevention packing

Consult our sales representative for other specifications.

[mm]

Hl Dimensions

Model Code Pin No. [Connection <T0p View>
77777777777 #1 _|OE(QOutput Enable) 0.50
#2 |GND
g -t o #3  |Output n
n
#4  |Vcc o
Function -
#1 Input|#3 Output Condition Q\\!\
H Oscillation out .t\\\\ﬁ-
L |[Hghz —

1.60+0.10

0.10

0.14(INDEX)

0.51£0.04mm

Hl Recommended Land Pattern

Pin Connections
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Ultra High-precision SMD VC-TCXO/TCXO

M Features

@ 5032 size. 1.35mm height. Ultra high precision SMD (VC-) TCXO
@ Clipped-sine wave or CMOS level output

@ Low phase noise

@ Single packaged structure

H Applications
@ Stratum3, 5G, Networking, Base station

RoHS Compliant

Actual size [:j
M Standard Specification
Item DSA535SGA (VC-TCXO) DSB535SGA (TCXO)
Output Frequency Range 10 to 52MHz
Standard Frequency 10MHz/ 19.2MHz/ 20MHz/ 38.88MHz
Supply Voltage (Range) +2.3 to +3.63V
Supply Voltage (Vcc) +2.8V/ +3.0V/ +3.3V
Current Consumption +4.0mA max. (Clipped sine wave)/ +8.0mA max. (CMOS)
Clipped sine wave CMOS Clipped sine wave CMOS
Output Level 0.8Vp-p min. '0'level 0.1 XVcc V max. 0.8Vp-p min. '0'level 0.1 XVcc V max.
(DC-coupled) "1'level 0.9xVcc V min. (DC-coupled) "1'level 0.9%xVcc V min.
Output Load 10kQ//10pF 15pF 10kQ//10pF 15pF
Frequency Stability
Tolerance +1.5%107® max. (After 2 reflows)
T —— +0.10%107° max./—40 to +85C
- 1emp +£0.20%X10° max./-40 to +105C
vs. Hysteresis +0.1x107° max.
vs. Supply Votage +0.1x107® max. (Vcc+5%)
vs. Load Variation +0.20%107° max. (10kQ//10pF£10%/ 15pF +10%)
vs. Aging +1.0x107® max./year
+4.6X107° max.
VoLl s ) T R es (Inclusive of variations over operating temperature, initial tolerance, supply voltage, load variation, aging)
Frequency Control
Control Sensitivity +3.0to 5.0 x 107%/Vcont=+1.5£1V —
Response Slope Positive -
Phase Noise 20MHz (typ.) 20MHz (typ.)
Offset 100Hz —118dBc/Hz —120dBc/Hz
Offset 1kHz —139dBc/Hz —141dBc/Hz
Offset 10kHz —155dBc/Hz —155dBc/Hz
Offset 100kHz —158dBc/Hz —158dBc/Hz
Packing Unit (1) 1000pcs./reel (¢ 180), 4000pcs./reel (¢ 330)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)
EDSA535SGA/DSB535SGA (4terminals) [mm] B DSA535SGA/DSB535SGA (10 terminals) [mm]
W Dimensions y?gg}Tgig?DSASBSSG) 8 Dimensions QA:O\(/jg}T%Sge(DSA%SSGA)
B : TCXO(DSB5355G) B : TCXO(DSB5355GA)
5.0£0.15 _ Frequency Pin Connections (4terminals) Model Code .0+0. Pin Connections
Model Code Pin No. | Connection Pin No. | Connection
#1 VCONT(VC-TCXO)/ GND(TCXO) #1 Veont(VC-TCXO)/GND(TCXO)
#2 GND #2 GND(N.C.)
#3 Output #3 ENABLE/DISABLE
1] #4 | Ve v #4 | GND
=} S #5 GND(N.C)
& & #6 | output
- o #7 N.C.
b #8 GND(N.C)
#9 Vee
#10 | GND(N.C)

():Internal connection
M Recommended Land Pattern

<Top View>
Connect to GND

g M Recommended Land Pattern
]g <Top View>
? !

Connect to GND

Bypass
Capacitance
i i
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SMD TCXO

DAISHINKU CORP.

DSB211SJA/DSB221SJA

Actual size DSB211SJA[J DSB221SJA[]

W Standard Specification

M Features

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

@ Supply voltage from +1.7 up to +3.6V

® CMOS Level Output

® Low phase noise

@ Single package structure

® AEC-Q100/AEC-Q200 Compliant

H Applications
® WILAN, WIMAX, Smart Grid, visual applications and industrial
radio communications

Pb-Free

RoHS Compliant

T
ltem Ype

DSB211SJA/DSB221SJA

Frequency Range

13 to 52MHz

Standard Frequency

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

Supply Voltage (Vcc)

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

Current Consumption

5.0mA max. [No Load]

Stand-by Current (#1 pin "L" Level)

+10uA max.

Frequency Stability
Tolerance

+1.5%X10° max.(After 2 reflows)

vs. Temperature

+2.5X10° max./ -40 to +85C
+5.0%X10® max./ -40 to +105C
+20x10® max./ -40 to +125C(Option)

vs. Aging

+1.0x10° max./year

Symmetry

45 to 55% (50% Vcc Level)

0 Level Output Voltage

Vcex0.1V max.

1 Level Output Voltage

Vcec X 0.9V min.

Output Load

15pF

Rise and Fall Time

5ns max.(10% to 90% Vcc Level)

OE Pin 0 Level Input Voltage

Vccx0.2V max.

OE Pin 1 Level Input Voltage Vce X 0.8V min.

Start Up Time 3.0ms max.

Output Enable Time 3.0ms max.

Output Disable Time 150ns max.

Start Up Time [f=26MHz] [26MHz<f=52MHz]
Offset 1kHz -145dBc/Hz -141dBc/Hz
Offset 100kHz -158dBc/Hz -157dBc/Hz

Packing Unit (1)

3000pcs./reel (¢ 180)

M

Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

Moisture Sensitivity Level : LEVEL 1 (IPC/JEDEC J-STD-033)

Hl DSB211SJA [mm] W DSB221SJA [mm]
H Dimensions H Dimensions
+ .510. ! )
Model Code 20£01 Frequency Pin Connections Model Code r&'\ Frequency Pin Connections
Pin No. | Connection - — — Pin No. | Connection
#4 #3 #1 OFE (Output Enable) in | #4 ‘ #3 #1 O (Output Enable)
b #2 | GND S #2 | GND
+ #3 Output Hl W = = #3 Output
° # | vce N f@, # | Vco
B Function v N Function
#1 Input_| #3 Output condition ’ﬂdex Lon: T:N? #1Input | #3 Output condition
H | Oscillation out & : H_ | Oscillation out
- : L High Z
“ 3 L High Z . ig
3 R Il Recommended Land Pattern Il Recommended Land Pattern
° <Top View> <Top View>
1.3 0.9 9 | 1.95
3 0.75
#4 T #3110 O‘ \ ‘
o o 2] S 7177
e 8 F———+F o[t |
= : 2l T m
W7 4 2 o || + 7 %
#4 | ] #3 #1 4 o 7

0.6
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DAISHINKU CORP.

SMD TCXO

M Features

@ Digital temperature compensated type

@ High precision: £5.0x10° (—40 to +85C)
N @® Low current consumption Pb-Free

= . qf’{.’\""* . M Applications
v v @ High precision clock source
@ High precision clock source for RTC

Actual size ]

RoHS Compliant

M Standard Specification

Spec. -
ltem Legend = = Condition
min. typ. max. Unit
Output Frequency fo - 32.768 - kHz
Supply Voltage Range AV +1.5 - +3.63 \ (Temperature Compensated Operating)
Frequency Tolerance f_tol -5.0 - +5.0 X107 | —40 to +85C
_ _ Vcc=+1.8V or +3.3V, Temperature Compensation Interval:0.5s,
+3.5
_ No Load
Current Consumption lcc UA -
Vcc=+1.8V or +3.3V, Temperature Compensation Interval:2.0s,
- - +3.2
No Load
Symmetry SYM 40 50 60 % at 50% Vcc
0 Level Output Voltage VoL - - Veex0.1 v
1 Level Output Voltage Vou Vcex0.9 - -
Rise and Fall Time tr, tf - - 50 ns Vce=+1.5 to +3.63V, 10 to 90% Vcc Level
Load Condition L_cmos - - 15 pF
Start Up Time Tstart - - 1.0 s
Packing Unit (1) 3000pcs./reel (¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications.
[mm]
H Dimensions Hl Recommended Land Pattern

<Top View>

Model Code
Pin No. [Connection
#1 |GND
#1 Index #2 |Output
#3 |Vcc
#4 |GND

<)
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DAISHINKU CORP.

SMD Real Time Clock Module
DD3225TS

@ M Features

@ Digital temperature compensated type
@ High precision : £5.0x10° (-40 to +85C), £7.0x10° (-40 to +1057C)
@ Low current consumption

: - @ Low voltage operation : +1.5 to +5.5V (Temperature Compensated
Operating), +1.3 to +5.5V (Clock Timing Operating)
@ °C-BUS serial interface : 400kHz fast-mode compatible

@ Clock function : hourminute+second, Calendar function with auto
leap year adjustment : year-month-day-day of week RoHS Compliant

@ Alarm interrupt function : day-day of week-hour-minute

@ Fixed-cycle timer interrupt function : 244 s to 255min

Actualsize 3 @ Time update interrupt function : minute-second

@ Clock output function : 32.768kHz, 1024Hz, 32Hz, 1Hz

@ Supply voltage detection function:
+1.5V temperature compensation operating voltage detection
+1.3V supply voltage under voltage detection

® AEC-Q100/AEC-Q200 compliant

* "I’C-BUS" is a trademark of NXP semiconductors.

H Applications
@ High precision clock source
@ Car navigation, Smart meter, Data logger

l Standard Specification

Item Legend : SREE - Condition
min. typ. max. unit
Qutput Frequency fo - 32.768 — kHz
Vcc +1.3 - +5.5 (Clock Timing Operating)
Supply Voltage Range Vtem +1.5 - +5.5 \Y (Temperature Compensated Operating)
Vint +1.5 - +5.5 (Interface Operation) I’C-BUS
-5 — +5 6 |-40 to +85°C
Frequency Tolerance f_tol = — 7 X 10 20 t0 £105C
- 0.30 2.10 Vcec = +3.0V Temperature Compensation Interval:30s,
lccl SCL = SDA = INTN = Vcc,OE = GND
) - 0.42 2.90 Vcc = +5.0V (Output Off)
Current Consumption MA -
- 0.90 2.80 Vce = +3.0V Temperature Compensation Interval:30s,
lcc2 SCL = SDA = INTN = OE = Vcc
- 1.30 4.00 Vcc = +5.0V (Output On), No Load
Load Condition L_cmos — - 15 pF
Symmetry SYM 40 = 60 % 50%Vcc
1 level Output Voltage \oH 0.8xVcc - - V loH=-TmA
0 level Output Voltage VoL - - 0.2xVcc V lo.=1mA
Rise / Fall Time Tr/Tf - - 100 ns 20 to 80%Vcc
OE Pin —
1 level Input Voltage ViH 0.8xvec Ve v
OE Pin _
0 level Input Voltage Vit 0 0.2xVec M
Start Up Time Tstart - - 1 s Ta = +25C, Vcc = +1.3V
Packing Unit (1) 2000pcs./reel (¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications.
[mm]
H Dimensions
3.2 Function Pin Function
#8 #7 #6 #5 #1 Input #5 Output Condition No. | Name | I/0 Description
— H Oscillation out #1 OE | Output control enable input (L:High impedance, H:Clock output)
L High Z 1Hz signal, al int t signal, fixed-cycle ti int t
o | D32T5 | . 2 | NI | 0 |t e e apan v St
Marking #3 N.C. - None connection
.@‘ 201 (1) Type D32TS #4 | GND - | Ground connection.
} (2) Logo D #5 | Output | 0 | Clock output connection.
# #2 . #4 (3) Date code | Year(1digit) + Week(2digits) #6 SCL || IPC-BUS serial interface clock input connection.
€.8.2022/1/1 — 201 #7 | SDA | 170 | IPC-BUS serial interface data input/output connection.
; - #8 Vec - | Supply Voltage
g@ S M Recommended Land Pattern
2 <Top View>
2.75 2.95
#1 | #2 r1‘—1#3 #4
B ESgNES BO'OS
o leoss | ] oy L
- | @ n = | 2
| O i o[
C HTV—LH S meﬁmﬁ
#8  #7 | #6  #5 9 ! 0
= 0.6 0.55
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DAISHINKU CORP.

SMD Real Time Clock Oscillator
DD3225TR

@ M Features

@ Precision : £11.5%10° (30 seconds per month),
+23.0%10° (60 seconds per month)

@ Low current consumption

- @ Low voltage operation : +1.5 to +5.5V, +1.3 to +5.5V (Clock Timing

Operating)

@ |°C-BUS serial interface : 400kHz fast-mode compatible

@ Clock function : hourminute+second, Calendar function with auto
leap year adjustment : year-month-day-day of week RoHS Compliant

@ Alarm interrupt function : day-day of week-hour-minute

@ Fixed-cycle timer interrupt function : 244 s to 255min

Actualsize 3 @ Time update interrupt function : minute-second
@ Clock output function : 32.768kHz, 1024Hz, 32Hz, 1Hz
@ Supply voltage detection function : +1.5V temperature compensation operating

voltage detection
* "2C-BUS" is a trademark of NXP semiconductors.

H Applications
@ Calendar, Timer, Alarm, Standard for watches
@ Remote control with calendar, Data logger, Wireless sensor, Amusement device

l Standard Specification

ltem Legend = Spec. : Condition
min. typ. max. unit
Output Frequency fo - 32.768 - kHz
Vcc +1.3 - +5.5 (Clock Timing Operating)
SIS WO e vint +1.5 - +55 V' interface Operation) ’C-BUS
-11.5 - +11.5 o | Ta =25, Vcc = +3.0V (30 seconds per month)
Frequency Tolerance f_tol -23 - +23 * 10 Ta = 25C, Vcc = +3.0V (60 seconds per month)
Operating temperature range Ta -40 - +85 C
lec — 0.29 2.10 Vcc = +3.0V SCL = SDA = INTN = Vcc,OE = GND
Current Consumption — 0.41 2.90 A e =+5.0V (Output Off)
2 - 0.89 2.80 K% [Vec=+3.0V__ |SCL=SDA = INTN = OE = Vcc
- 1.29 4.00 Vce = 4+5.0V (Output On), No Load
Load Condition L_cmos - - 15 pF
Symmetry SYM 40 — 60 % 50%Vcc
1 level Output Voltage VoH 0.8xVcc - - \Y lor=-TmA
0 level Output Voltage VoL - - 0.2xVcc \Y lo.=1TmA
Rise / Fall Time Tr/Tf = = 100 ns 20 to 80%Vcc
OE Pin _
1 level Input Voltage Vi 0.8xvee Vee v
OE Pin _
0 level Input Voltage Vi 0 0.2xVee v
Start Up Time Tstart - - 1 s Ta = +25C, Vcc = +1.3V
Packing Unit (1) 2000pcs./reel (¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications.
[mm]
Il Dimensions
3.2 Function : :
#10| #9 #8 #7 #6 #2 Input #4 Output Condition Pllr:l;unc’t\;g:‘lne 70 Function
T S_s:;jill;tion out #1 | Vcc - | Supply Voltage
g #2 OE | Output control enable input
. (L:High impedance, H:Clock output)
Marking 3 | NC. .
(;) Iype D32TR #4 | Output | O | Clock output connection
23; ngé “ode $ear(1digit) T Week(2digits #5 SCL | 12C-BUS serial interface clock input connection.
Trigger input for Time stamp request. Internal pull-up
‘ - g.2022/1/1 —~ 201 #6 | EVENT | | resistor can be selected. Input polarity can be selected.
S y — - -
«!\( i g B Recommended Land Pattern ;g SNDéA I/_O 1?C-BUS serial interface data input/output connection.
R ‘ - <Top View> #9 | GND | - | Ground connection.
04 07 04 03 07 1Hz signal, alarm interrupt signal, fixed-cycle timer
iy #1#2 #3 ‘ #4 #5 v #10 | INTN 0 | interrupt signql. and time update interrupt signal,
g/\iB E }ﬁ H T g ’_‘ 7 . ﬁ - Nch open-drain output.
© ‘ Lﬂ [g D ©
T T 7 o | . 1
~ T
tECRURCEe ngnan
#10| #9 #8 #7 i#e 5 = =
e = jJ \uIJ
0.05 0.3 0.7 0.85
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SMD Low Phase Noise Crystal Oscillators

H Features
@ 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 : 0.815mm(DSO221SH), 1.1mm(DSO321SH)
@® AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)
@ 3-state function

H Applications

@ WILAN, WiMAX, Bluetooth

® DVC, HDTV, Blu-ray

@ PC, gaming equipment, audio equipment

[Function Codel
DSO***H A A

RoHS Compliant

L h - - : 1 £100x107°
i @ Automotive multimedia device A : 3.3V A : e
Actual size DSO221SH @ DSO321SH [] M :3.0V B :+50x10°®
B :2.8V C 1 £30x1 O":
[Typel[  DSO2215H |  2520size | C 125V D :+25x10°
| Dso321sH | 3225size | D :1.8V E :£20%10
. . When requesting the product, please select
B Standard SpeC|f|cat|on the model and function code of your request.
Function Code Spec.
Output Frequency Range "
Item Supply | Frequency Legend ) . Condition
Voltage | tolerance (MHz) min. typ. max. Unit
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * 3.5=fo=52 Vce +2.6 +2.8 +3.0 \
C +2.25 +2.5 +2.75
D +1.6 +1.8 +2.0
A —100 - +100 —40to +85C
Frequency Tolerance B —50 — +50 —-10to +70C
(Includes frequency tolerance at C 3.5=fo=52 f_tol -30 - +30 x107® .~ | (Standard Operatin;
room temperature.) D —25 — 125 ~20to +707C | Temperature Range
E -20 - +20 -10to +70C
AM *
. B * - - 4.2
Current Consumption C ” 3.5=fo=52 lec mA | No Load
D * - — 2.3
Stand-by Current (#1 pin "L" Level) * * % I_std - - 10 MA
Load Condition * * * L_cmos - - 15 pF
AM,B,C 45 50 55 o
Symmetry D * * SYM 20 50 60 % at 50% Vcc
0 Level Output Voltage * * * Vo - = VceX0.1 N
1 Level Output Voltage % * * Vor | VccX0.9 - -
Rise and Fall Time AMB * * tr, tf - - 4.0 ns 10 to 90% Vcc Level
i) ' - - 6.5 «
OE Pin 0 Level Input Voltage * * * Vi - - VecX0.2 v
OE Pin 1 Level Input Voltage * * * ViH | VccX0.8 - -
Output Disable Time * * * tPLZ - - 100 ns
Output Enable Time * % * tPZL - = 2.0 ms
’ - —140 - Offset 1kHz
Phase Noise * * * — 153 — dBc/Hz Offset 100kHzZ
. . tRMS - 2.4 - o
Period Jitter (1) * * * top — 23 — PS  Peak to peak
Total Jitter (1) * * * tTL - 34 - ps tDJ+nXtRJ n=14.1(BER=1X10""%) (2)
. 40=fo=52 ’ fo offset:12kHz to 20MHz
Phase Jitter * * 10=f0<40 tPJ " ~ ! PS [0 offset:1 2kHz to 5MHz
Packing Unit (3) 2000pcs./reel(¢180)

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

(3) Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)

l DSO221SH [mm] [ DSO321SH [mm]
H Dimensions H Dimensions
Model Code .5+0. Frequenc _Pin Connections i i
_ 258015  Frequency ~PinConnections __ ModelCode  3:2+015 _ Frequency ~-piLComections
#4 13 OF Output Enable) 4 143 T OE (Outout Enable)
n < —#2 _|GND
=) Output. o
£ |Hao0 | :
) H
N ‘ DH7O1 Function __________ n Function
#1 Input] #3 Output condition ~ #1 Input] #3 Output condition
#1 Index®1 logo #2 Lot No ot 78“?“‘“!"“ out X 7] H_ [ Oscillation out
ndex/ 8 \ 3 %m& #1 Index / Lot No. Open_| Oscillation out
gl L High Z
©
3 M Recommended Land W Recommended Land
® <Top View> <Top View>
° ! 22
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DAISHINKU CORP.

SMD Low Phase Noise Crystal Oscillators

M Features

@ Supply Voltage: 1.8V/2.5V/2.8V/3.3V

@ Ultra low phase noise: fout £1kHz —160 dBc/Hz(Typ.)
fout £100kHz —172 dBc/Hz(Typ.) Pi-Free

@ Available frequency range: 20 to 50MHz

® Low profile: 1.1 mm

e

@ 3-state function [Function Code]
. . DSO531SHH A A
H Applications —
. . . . . . - mplian
@ High quality audio equipment, A133V A1 £100x107 TR
Communication equipment and E : §§¥ g : iggi}%—s
Actual sive visual applications D:18v D £25%10-¢
When requesting the product, please select the model and
function code of your request.
l Standard Specification
Function Code _|Output Frequency Spec.
Item Supply |Frequency Range Legend - . Condition
Voltage | tolerance (MHz) min. 5ie: ERE Lt
A +3.0 +3.3 +3.6
B +2.6 +2.8 +3.0
=fo=
Supply Voltage C * 20=fo=50 Vcc 205 25 275 \%
D +1.62 +1.8 +2.0
A -100 - +100 .
Frequency Tolerance B 50 - 150 —40to +85C -10to +70C
(Includes frequency tolerance % c % f_tol 30 — 30 x10° 30t0 170C (Standard Operatin
at room temperature.) - 0 —~— | Temperature Range
D -25 - +25 —10to +70C
A - - 7.7
. B - - 5.5
Current Consumption C * 20=fo=50 Icc — — 18 mA | No Load
D - - 29
A - - 35
Stand-by Current B - - 32
(#1 pin "L’ Level) C * 20=fo=50 I_std — — 30 HA
D - = 25
Symmetry * * * SYM 45 50 55 % 50% Vcc Level
0 Level Output Voltage * * * VoL = - VceX0.1 v
1 Level Output Voltage * * * VoH | VccX0.9 - =
A - = 2.1
. : B = = 2.5
Rise and Fall Time C * * trtf — — 57 ns 10 to 90% Vcc Level
D = = 4.7
Load Condition * * * L_cmos - - 15 pF
OE Pin 0 Level Input Voltage * * * ViL - - Veex0.3 v
OE Pin 1 Level Input Voltage * * * ViH Vecex0.7 - —
Output Enable Time * * * tPZL - - 1 ms
Output Disable Time * * % tPLZ — - 10 us
g : — :gg — Offset 1kHz
Phase Noise 20=fo=50 - dBc/Hz
A * - -172 —
D ” — 166 — Offset 100kHz
Packing Unit (1) 1000pcs./reel(¢ 180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)
[mm]
H Dimensions ;... coce 5.0+0.2 A A Il Recommended Land Pattern
—_ Frequency Plln Connections .
Pin No. | Connection <Top View>
#1 OE(Qutput Enable)
#2 | GND
,,,,,,, #3 | Output F&T
#4 Ve 7 g 5
o Function ; / } é
kg ﬁ #1Input_[ #3 Output condition 3
: H | Oscillation out P ] | T
2 Open | Oscillation out T //@ J_;_\ J -
L |Highz 14
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DAISHINKU CORP.

SMD Crystal Oscillators

D

ST P

H Features

@ Resonator and IC are integrated in a mold package

@ Supply Voltage : 1.8V/2.5V/2.8V/3.3V

@ Availbale frequency range : 1 to 100MHz

@ Low profile: 0.6mm

@® CMOS Level Output

@ Capable of operating over a wide temperature range,
from -40 to +125C

[Function Code]

RoHS Compliant

H Applications D32016Ks AA
@ Visual applications, Sever, SSD A 3.3V A :+100x10°°
. @ Industrial equipment : 1 +50%10°®
Actual size O quip B . 2.8V B . 130 10—6
C:25Vv C :£30%10 .
M Standard Specification D:1.8v E :£20x10
Function Code Output Frequency Spec.
Item Supply | Frequency Range Legend A " Condition
Voltage | tolerance (MHz2) min. typ- max. Uit
A +3.0 +3.3 +3.6
B +2.6 +2.8 +3.0
Supply Voltage c * 1=fo=100 Vcee 1205 125 1275 \
D +1.6 +1.8 +2.0
A -100 - +100 .
Frequency Tolerance B 50 — 50 -40to +125C| .10 to +70C
(Includes frequency tolerance * C * f_tol 30 — 130 x 10° 40 to 185C (Standard Operating
at room temperture) 5 T — 0 S to o Temperature Range)
80 = fo =100 = - 4.9
A 48 = f0o<80 - - 4.2
1 = fo<48 — - 3.1
80 = fo = 100 = - 4.2
B 48 = fo<80 - - 3.7
. 1 = fo<48 - - 2.7
Current Consumption * 80=fo =100 lcc — — 39 mA |No Load
C 48 = fo<80 = - 34
1 = fo<48 - - 2.6
80 = fo =100 - - 3.1
D 48 = f0<80 - = 2.8
1 = fo<48 - - 2.1
Stand-by Current (#1 pin"L"Level) * * * L std - = 10 uA
Load Condition * * * L_cmos - - 15 pF
Symmetry * * * SYM 45 50 55 % |50% Vcc Level
0 Level Output Voltage * * * VoL - — Vce X 0.1 v
1 Level Output Voltage * * * Vor | Vcc X 0.9 - -
Rise and Fall Time AB.C.D * * trtf - - 5 ns |10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * ViL - = Vce X 0.3 v
OE Pin 1 Level Input Voltage * * * ViH [ Vcec X 0.7 - -
QOutput Disable Time * * * tPLZ - - 200 ns
Output Enable Time * * * tPZL - - 2 ms
Packing Unit (1) 3000pcs./reel (¢ 180)

(1) Moisture prevention packing
Moisture Sensitivity Level : Level2 (IPC/JEDEC J-STD-033)

Consult our sales representative for other specifications.

Hl Dimensions

Model Code

#1 Index

0.1

+H

1

0.6

#1

#4

[mm]
Il Recommended Land Pattern
Pin Connections <Top View>
Pin No. | Connection 13
#1 OE(Qutput Enable) :
Frequency i GND #4 ‘ #3
#3 Output [ St T I I
#4 [ Vcc ; T
Function 3
Lot No. #1 Input | #3 Output condition -
H Oscillation out
Open Oscillation out
L High Z
#1
™
n
Is]
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SMD Crystal Oscillators

H Features

® 1612 size, 0.5 mm height. Ultra miniature and lightweight SMD SPXO

@ 3-state function

@® AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)

@ 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.

[ ] Applications [Function Code] RoHS Compliant
@ PC, DSC, DVD, DVC, HDD DSOT1612AR AA
@ Smartphone, WILAN, WiMAX, Bluetooth . . -6
Actualsize DSO1612AR © o Gaminp equioment A 3.3V A:+100x10
g equipme . ) M :3.0V B:+50%10
® Automotive multimedia device B :2.8V C:+30x10°®
@® Wearable devices C :2.5V D:£25%107°
D :1.8V E:+20x107°
When requesting the product, please select
B Standard Speciﬁcation the model and function code of your request.
Function Code Spec.
Output Frequency ’ -
Item Supply | Frequency Legend q Unit Condition
Voltage | tolerance Range (Mhz) Al typ. HAEES
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * 0.584375=f0=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 .
Frequency Tolerance B | 0584375500=80 ~50 = +50 A00+85C 1010470
(includes frequency tolerance at * C f_tol —30 - +30 x107® [ —20 to +70C| (Standard Operating
room temperature) g 0.584375 <fo<50 : %g : Igg —10to +70°C Temperature Range)
AM 0.584375=f0<40 - - 3.0
” 40=fo=80 - - 4.2
B 0.584375=f0<40 - - 2.4
40=fo=80 - - 37
Current Consumption c * 0.584375=f0<40 lcc - - 2.0 mA [No Load
40=fo=80 - - 3.4
0.584375=f0<40 - - 1.4
D 40=f0<60 - - 1.6
60=fo=80 - — 1.9
Stand-by Current (#1 pin "L" Level) * * * |_std — — 10 UA [—40to +85C
Load Condition * * 0.584375=f0=80 | L cmos — — 15 pF
Symmetry * * 0.584375=f0=80 | SYM 45 50 55 % |at 50% Vcc
0 Level Output Voltage * * * VoL — — VceXx0.1 v
1 Level Output Voltage * * * Von VccX0.9 - -
Rise and Fall Time A'MD‘B'C * 0.584375=f0=80 | fr.ff — — 28 ns |10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * % Vi - - VccX0.2 v
OE Pin 1 Level Input Voltage * * % Vin VccX0.8 - -
Output Disable Time * * * tPLZ - — 200 ns
Output Enable Time * * * tPZL - - 2 ms
. . * tRMS - 2.2 - ps o
Period Jitter (1) * * * tp-p - 20 - Peak to peak
Total Jitter (1) * * * tTL - 31 - ps__ |tDJ+nXxtRJ n=14.1(BER=1X10-"2) (2)
f 40=fo=80 . fo offset:12kHz to 20MHz
Phase Jitter * * 10=fo<40 te] ! PS [ty offset:12kHz to 5MHz
Packing Unit (3) 3000pcs./reel (¢ 180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.

(2) tDJ:Deterministic jitter tRJ:Random jitter
(3) Moisture prevention packing is unnecessary. Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)

[mm]

H Dimensions Il Recommended Land Pattern

Pin Connections .
Model Code Frequency  Pin No.| Connection <TOP View>
_ #1__| OE(Output Enable)
GND

#3 Jouput
#4 Vec

Function

| ! Lot No. #input_|#3 Output condition
H [ Oscillation out

Logo #2 Open | Oscillation out
L |[Highz

#1
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DAISHINKU CORP.

SMD Crystal Oscillators
DSO221SR/DS0O321SR/DSO531SR/DSO751SR

H Features
@ Low current consumption: 8mA max (167MHz, 3.3V)

o - @ Supply Voltage: 1.8V/2.5V/2.8V/3.0V/3.3V

"t & O o @ Offers Narrow deviation: £20X107%/£30%107%/£50%107%/£100%107°
@ Available up to 167MHz by using AT cut fundamental resonator.
@ Low jitter provides for high performance.

\ ® Low profile: 0.815mm(DSO2215R),
Q @ \ 1.1mm(DSO321SR/DSO5315R),
. 1.5mm(DSO751SR) RoHS Compliant

® AEC-Q200 Compliant e %]
(Option: Equivalent to AEC-Q100) D07LR - AA
Actual size DSO221SR 3 DSO321SR [ [Typel DSO2215R 2520 size A:33V A:+100%107°
DSO5315R {77] DSO7515R [::] DSO3215R 3225 size M: 3.0V B:+50x107
DSO5315R 5032 size B:28V C:£30x10°°
C:25V D:+25x107°
DSO751SR 7349 size D: 1.8V E: +20%10°°
H 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 Legen . . Condition
Voltage | tolerance (MH2) min. typ- eve || BAl
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 Vcc +2.6 +2.8 +3.0 v
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 .
—40 to +85C
Frequency Tolerance B 0.2=fo=125 -50 - +50 ° —10 to +70C
(Includes frequency tolerance * C 0.2=f0=80 f_tol -30 - +30 | x10°® —20to +70°C (Standard Operatin§
at room temperature.) D 0.2=fo=80 —-25 — +25 0 Temperature Range
E 0.2=fo=50 -20 - +20 -10 to +70°C
0.2=fo<32 - - 1.8
32=fo<54 - - 2.5
AM * 54=f0<80 - - 5.0
80=f0<125 - - 6.0
125=fo=167 - - 8.0
0.2=f0<32 - - 1.8
B % 32=fo<54 - - 2.5
. 54=f0<125 - - 5.0
Current Consumption 195<f0=157 lec - - 70 mA | No Load
0.2=f0<32 - - 1.5
C % 32=fo<54 - - 2.0
54=f0<125 - - 4.0
125=fo=157 - - 6.0
0.2=f0<32 - - 1.0
D * 32=fo<54 - - 1.4
54=f0=80 - - 3.0
Stand-by Current (#1 pin "L" Level) * * % |_std - — 10 LA
-, * * - - 15
Load Condition TAM | * 02<10=80 L_cwmos — — 30 pF
fo<50 45 50 55 o
Symmetry * * f0=50 SYM 0 0 60 % 50% Vcc Level
0 Level Output Voltage * * * Vo - - VceX0.1 v
1 Level Output Voltage * * * Von | VceX0.9 - -
AMB,C 0.2=fo=54 - - 5(4)
<fo= - —
b 2 i;;‘;—fo‘(‘) = - Zg L_cuos:15pF 10 to 90% Ve Level
i i 20 to 80% Ve Level
Rise and Fall Time * * T00=fo=167 tr, tf — — 302.5) ns (20to cc Level)
AM 0.2=fo=54 - - 10 . N
AM 5 4<f0=80 — — 6 L_cwos:30pF 10 to 90% Vec Level
OE Pin 0O Level Input Voltage * * * Vi - - VccX0.2 v
OE Pin 1 Level Input Voltage * * * Vi | VceX0.8 - -
Output Disable Time * * * tPLZ - - 150 ns
Qutput Enable Time * * * tPZL - — 1 ms
. . tRMS - 2.2 - g
Period Jitter (1) * * * tp-p — 20 — PS I Peak to peak
Total Jitter (1) * * * tTL - 31 - ps | tDHnxtR) n=14.1BER=1x10") (2)
: 40=fo=167 ! _ _ fo offset:12kHz to 20MHz
Flizize itz * * 10=fo<40 il ! PS [ fo offset:12kHz to 5MHz
Packing Unit (3) DSO2215R, DSO3215R: 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
(3) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: Level 1 (IPC/JEDEC J-STD-033)
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DAISHINKU CORP.

SMD Crystal Oscillators
DSO221SR/DS0O321SR/DSO531SR/DSO751SR

H Applications

® PC, gaming equipment

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

@® Camera module

@® GbEthernet

@® Automotive multimedia device

Hl Dimensions

[mm]
DSO221SR DSO321SR
2.5+£0.15
3.2+0.15
Model Code ", | 3 Pin Connections Model Code 4 Pin Connections
J A Frequency Pin No. | Connection Frequenc Pin No. | Connection
Q’””H 7777777777777 — #1 | OE(Output Enable) #1 | OE(Output Enable)
0 R #2 | GND #2 | GND
3 ! Ri }L‘I 2 . O #3 Output 2 #3 Output
g R i | #4 Vee 3 #4 Vee
d n
o D 701 Function o Function
) Lot No. #1Input_| #3 Output condition Lot No. #1Input_| #3 Output condition
H Oscillation out H Oscillation out
#1 Index / #1 \ Logo #2 Open | Oscillation out #1 Index Open_| Oscillation out
L [Highz L High Z
[e¢]
g T 1
+ P
2 o u H Recommended Land Pattern *_‘l
3 (Top View) - H Recommended Land Pattern
158 17 (Top View)
. .
2.1 2.2
#1 | #2 I [ #1 | #2 I
? W77 o 47 % ‘ % vl | lwgon
- | -
i 24 A XD N J
vz W) 2 i 20,
<. T R T L A R T s Ty
- - : - — L i
j b7 \
77 17 771 e
1 | ‘ | A ! \Z @z
7 ! il o
Za | ey 2 | |\ Zzp| e i | v O | 22 &
#4 \ #3 \ 1 ‘
- #4 #3 0
0.68 9 1.0 09 3 12
h o
DSO531SR DSO751SR
’ ) Pin Connections
Pin o] Comacion 73+02 A Ot uipat
in No. P . #1 E Enabls
5.0£0.2 #1__| OE(Output Enable) ‘ = OF Qutput Enable)
Model Code ¥2 | GND #4 Model Code #3 | Output
—_— #3 | Output (kHz) #4 | Ve
Frequency #4 Vee
) F Function
Function _ requency #1Input | #3 Output condition
#1Input | #3 Output condition H Oscillation out
H | Oscillation out Open_| Oscillation out
Open | Oscillation out L High Z
High Z
N
33 = S
gl || % | | % | | 0 B Recommended Land Pattern
= B Recommended Land Pattern Top View
op Vie
(Top View) 5.08 5.08
2.54
P = I = w: S
‘b i | i d‘
] !
P g -
N7 BN .7 Bk
1.4
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SMD Crystal Oscillators
DSO221SBM/DS0O321SBM/DSO531SBM/DSO751SBM

B Features
@ Low current consumption

@ 3-state function
@ General purpose +5.0V HCMOS oscillator

" - W Applications

@ PC, visual and FA equipment applications

Pb-Free RoHS Compliant

[Function Code]

i DSO***SBM Y A
;s [Typel [ DSO2215BM 2520 size E— _T
DSO321SBM 3225 size . . -6
Q & DSO531SBM 5032 size Y50V é fggg}(a?s

DSO7515BM 7349 size .
C:%30x10°°

) When requesting the product, please select
Actual size DSO2215BM (O] Ds032158M (3 the model and function code of your request.

DsO53158M [T7] DSO7515BM [j
l Standard Specification

DS0O221SBM DSO321, 531, 751 SBM
Function Code Output Frequency Spec. Output Frequency Spec.
Item Legend | Supply [ Frequency Range i Range i , Condition
Voltage | tolerance (MHz) min. | typ. | max. (MHz) min. | Typ. | max. | Unit
Supply Voltage Vee * * 3.25=fo=52 | +4.5 | +5.0 | +5.5 | 0.7=fo=90 | +4.5 | +5.0 | +55 \
Frequency Tolerance A 3.25=fo=52 | —100 - +100 | 0.7=fo=90 | —100 - +100 _40to+85C | ~10t0 +70C
(Includes frequency tolerance f_tol * B 3.25=fo=52 | —50 - +50 | 0.7=fo=90 | —50 - +50 | X107® (Standard Operating
at room temperature.) C 3.25=fo=<52 | —30 - +30 | 0.7=fo=54 | —30 - +30 ~20 to +70C | Temperature Range)
0.7=f0<32 - - 4.0
Current Consumption lec * * 3.25=f0o=52 - - 8.0 32=fo<54 - - 6.0 mA | No Load
54=f0<90 - - 8.0
Stand-by Current (#1 pin 'L" Level) I_std * * * — - 10 * — - 50 MA
Load Condition L_cwmos * * * — — 15 * = = 30 pF
fo<26 45 50 55 o
Symmetry SYM * * * 45 50 55 f0=26 20 50 60 % 50% Vcc Level
0 Level Output Voltage Vo * * * - = VeeX0.1 * — - Veex0.1 v
1 Level Output Voltage Vou * * * VeeX0.9 - - * VeeX09 - -
, X _ _ 0.7=fo=54 = - 7 (6) L_cmos:30pF 10 to 90% Ve Level
Rise and Fall Time tr, tf * * 3.25=fo=52 4.0 54<fo=90 — — 5 (2) NS | 20 to 80% Ve Level)
OE Pin 0 Level Input Voltage Vi * * * - - Veex0.2 * - - VeeX0.2 v
OE Pin 1 Level Input Voltage ViH * * * VeeX0.8 - - * VeeX0.8 - -
Output Disable Time tPLZ * * * — - 100 * — - 150 ns
Output Enable Time tPZL * * * — - 2.0 * - = 1 ms
) . tRMS * - 2.5 - * - 2.5 - o
Period Jitter (1) top * * - — 0 — - — 20 — PS  IPeakto peak
) _ _ _ _ tDJANXtRI n=14.1
Total Jitter (1) tTL * * * 35 * 35 ps (BER=1X10""2) (2)
I ) 40=fo=52 40=fo=90 fo offset:12kHz to 20MHz
Phase Jitter tPJ * * 10=fo<40 ' [0=h<d0 ! PS [fo offset: 12kHz to 5MHz
Packing Unit (3) DS0O221SBM, DSO321SBM: 2000pcs./reel (¢ 180) , DSO531SBM: 1000pcs./reel (¢ 180) , DSO751SBM: 1000pcs./reel (¢ 254)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ : Deterministic jitter tRJ: Random jitter
(3) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: Level 1 (IPC/JEDEC J-STD-033)
Hl DSO221SBM [mm] W DSO321SBM [mm] W DSO531SBM [mm] W DSO751SBM [mm]
H Dimensions H Dimensions H Dimensions H Dimensions
25+0.15 el Code io. Frequency
Model Code. g? 7 —— ‘L”Wfi o Model Code m?iaizfiisii:‘ ‘ o
2 1B 27.0f . [lB520 |

D701 e O[Tt .,
#1Index /41 ogo #1Index /" 41 Nlogo #

0.815+0.08

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

Pin Connections Pin Connections Pin Connections Pin Connections
Fin No. | Connection Pin No. | Connection Pin No. | Connection Fin No. | Connection
(Output Enabl —#1 | OElOuput Enable o 3 OF(Output Enabl
ND GND “#2_|GND < T 1 GND
Output Output # Output ( Output
< < #4_ | Vec N L E% Ve
- B 2 o2
Function Function Function ET ™ Function
FTinput | £ Ouput condfon FTInput | #3 Ouout condfon L&J #1input |33 Ouput condion FTinput | £ Ouput condion
Oscilation out Oscilation out H__[Oscillation out Oscilation out
Open_| Oscillation out Open | Oscillation out Open_| Oscillation out Open_| Oscillation out
High Z L [Hgnz U [Highz L [Highz
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SMD Crystal Oscillators
DSO211SXF/DSO221SXF

B Features

@ Supply Voltage: 1.8V/2.5V/2.8V/3.3V

@ Available frequency range: 1 to 125MHz
® Low profile: 0.7mm (DSO211SXF), 0.8mm (DSO2215XF) Po-Free
@® CMOS Level Output

= PN @;\ . @ Capable of operating over a wide temperature range,
_ N v from -40 to 125¢C.

@ 3-state function

[Function Codel
M Applications DSO*™*SXF AZ RoHS Complian
@ Audio equipment, communication

h - . . . -6
equipment, visual equipment, FA A:3.3V Z:£80x10
. equipment, PC, gaming equipment B:28V B:£50x107°
Actual size DSO211SXFC3 DSO221SXFO and WiLAI\i ’ C:25V C:+30%x10°°
D: 1.8V D:+25%x107°
[Typel E:+20%X107°
DSO211SXF 2016 size When requesting the product, please select the model
DSO221SXF 2520 size and function code of your request.
l Standard Specification
Function Code Output Frequency Spec.
Item Supply | Frequency Range Legend - . Condition
Voltage | tolerance (MHz) min. typ. WS Ui
A +3.0 +3.3 +3.6
B 1=fo=125 +2.6 +2.8 +3.0
Supply Voltage c * Vce 205 125 1275 \%
D 1=fo=100 +1.6 +1.8 +2.0
z = = =5 —40 to +125C
Frequency Tolerance B — — I50 —10 to +70C
(includes frequency tolerance * c * f_tol — — T30 X107 |40 to +85C (Standard Operating
at room temperature) ) — - o5 Temperature Range)
E - - 320 —20 to +70°C
100=fo=125 - - 10.0
A 40=fo<100 - - 4.2
1=f0<40 - — 2.4
100=fo=125 - - 9.0
B 40=fo<100 - - 3.7
Current Consumption * 1=f0<40 lec - - 2.2 mA No Load
100=fo=125 - - 8.0
C 40=f0<100 - - 3.4
1=f0<40 - - 2.0
D 40=fo=100 - - 2.7
1=f0<40 - - 1.7
Stand-by Current (#1 pin "L"Level) * * * |_std - - 10 uA
Load Condition * * * L_cmos — — 15 pF
Symmetry * * * SYM 45 50 55 % 50% Vcc Level
0 Level Output Voltage * * * VoL - - VeeX0.1 v
1 Level Output Voltage * * * Vou | Vecex0.9 - -
Rise and Fall Time A g c * * tr, tf — — g ns 10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * Vi = - Vcex0.3 v
OE Pin 1 Level Input Voltage * * * ViH Veex0.7 - -
Output Disable Time * * * tPLZ — — 200 ns
Output Enable Time * * * tPZL = - 2 ms
. . tRMS - 2.4 - o)
Period Jitter (1) * * * to-p — 53 — ps Peak to peak
Total Jitter (1) * * * tTL - 32 - ps tDJ+nXtRJ n=14.1(BER=1X10-"?) (2)
i 40=fo=125 . fO offset:12kHz to 20MHz
e itz * * 10=fo<40 tp] - - ! PS 70 offset:12kHz to 5MHz
Packing Unit (3) 3000pcs./reel (¢ 180)
(1) Measured WAVECREST DTS-2075 i Consult our sales representative for other specifications.
(2) tDJ:Deterministic jitter ~ tRJ:Random jitter
(3) Moisture prevention packing is unnecessary. Moisture Sensitivity Level : Level1 (IPC/JEDEC J-STD-033)
W DSO211SXF (mm] M DSO221SXF [mm]
H Dimensions H Dimensions
Pin Ci ti Pin C tit
ModelCode . Frequency P'i: N‘;’_‘”ie&;s:;ﬁon Model Code 5 540,15 F"eiu;ncy “PinNo. ] Connection
#1_ | OE(Output Enable) : — ! #1__ | OE(Output Enable)
o 2 JsxF25.0 T T S—
#3 | Output S ‘f;i’”" gl #4 Wp—
Vec z iy
= R N LQ‘\]DJ\ Function
Function _ . #1 Input | #3 Output condition
#1input_| #3 Output condition H Oscillation out
H Oscillation out # #2 L High Z
L [Hishz gh Z #1 Index Logo [Lot No.

g M Recommended Land Pattern I(_I:::?/:Zvr:;ended Land Pattern
c (Top View) (g4 o 100, .
#4 #3110 )
8 7,4‘,7, s o = 1= °
5 | |
° #1 ‘ #2 # #2
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SMD Crystal Oscillators

H Features

® 1612 size, 0.5mm height, ultra miniature and lightweight
@ Output Frequency : 32.768kHz

@ Supply Voltage : 1.8V/2.5V/2.8V/3.0V/3.3V

® Low current consumption: 18uA typ

@ Stable frequency variation realized by adopting an At cut

resonator
@ Capable of operating over a wide temperature range, from
— + N . .
40 to +125¢C [Function Codel] RoHS Compliant
@® CMOS Level Output DSO1612AR AA
@ 3-state function _—
. . -6
Actual size © icati A 3.3V AY :£100%X10
M Applications M:3.0V— [-Z :+80X10°
® short-range wireless modules, PC, car B :2.8V B :+50x107°
navigation systems, car audio,multimedia C :2.5V C :+30%x10°
devices, industrial measuring equipment, D :1.8V D :£25%10°°
consumer product E :+20x10°°
When requesting the product, please select
B Standard Specification the model and function code of your request.
Function Code Spec.
Item Supply | Frequency OUtPUt({'_ré)quency Legend . t Unit Condition
Voltage | tolerance il e bE
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * * Vce +2.6 +2.8 +3.0 \Y,
C +2.25 +2.5 +2.75
D +1.6 +1.8 +2.0
* Y - - +100 —40to +125C
* 4 - - +80 —40to +110C
- — + —10to +70C
Frequency Tolerance * A £100 —40 to +85C (Standard
(includes frequency tolerance at * B * f_tol - - +50 x107° Operating
room temperature) » Temperature
¢ c - - +30 -20to +70°C Range)
* D - - +25
—-10to +70C
* E - - +20
Current Consumption * * * lec - 18 32 MA | No Load
Stand-by Current (#1 pin "L" Level) % % % I_std - - 5 HA
Load Condition * * * L_cmos - - 15 pF
Symmetry * * * SYM 45 50 55 % 50% Vcc Level
0 Level Output Voltage * * * Vo - - Veex0.1 v
1 Level Output Voltage * * % Von | Veex0.9 - -
Rise and Fall Time * * * tr, tf - - 50 ns 10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * Vi - - Vcex0.3 v
OE Pin 1 Level Input Voltage * * * ViH | Vcex0.7 - -
Output Disable Time * * * tPLZ - - 1 us
Output Enable Time * * * tPZL - - 10 ms
Packing Unit (1) 3000pcs./reel (¢ 180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level : Level1 (IPC/JEDEC J-STD-033)
[mm]
H Dimensions Hl Recommended Land Pattern
Model Code 16201 Pin Connections <Top View>
‘ Pin No. | Connection
#1__| OE(Output Enable) 10
S #2 | GND T
A #3 | Output B Zant72
= #4_ | Ve w[ o2
S T
#1 Index #1 L ogo™2 Function ! 7 o
#1Input [ #3 Output condition LN
H Oscillation out " "
Open | Oscillation out 08

L |Highz
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DAISHINKU CORP.

SMD Crystal Oscillators
DS0O221SY/DSO321SY

M Features

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

@ 3-state function Po-Free
@ Low current consumption: 10pA typ.(32.768kHz)

@® CMOS Level Output

@ Stable frequency variation realized by adopting an At cut resonator
@ AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)

H Applications
@ Timer module, Industrial measuring equipment,

RoHS Compliant

) Consumer Product [Function Codel
Actual size DSO221SY [ DSO321SY (O DSO**SY AA
A:3.3V A :1£100%x107°
[Typel DSO2215Y 2520 size B :2.8V B :+50%x10°°
DSO321SY 3225 size C:25Vv N :£35X1 0:6
D:1.8v C :+30x10°°
D :£25%x107®

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

l Standard Specification

Function Code Spec.
Item Supply | Frequency | Output Frequency Range |Legend . ] Condition
Voltage | tolerance min. typ. max. Whnié
A +3.0 +3.3 +3.6
B 32.768kHz +2.6 +2.8 +3.0
gty Vel C * 1.049=fo=85MHz | Vcc +2.25 +25 +2.75 v
D +1.6 +1.8 +2.0
A -100 - +100
Frequency Tolerance B 32.768kHz —50 - +50 —40to +85C| _10t0 +70C
(includes frequency tolerance at * N 1.049=fo=8.5MHz | f-tol -35 - +35 x107° (Standard Operating
room temperature) C s ~30 — +30 —20 to +70¢C | Temperature Range)
D —25 - +25 —10to +70C
32.768kHz - - 18
i * I O CEAS e A | No L
Current Consumption 7 029= o= 85Nz lcc - - 200 U o Load
Stand-by Current (#1 pin "L" Level) * * * I_std - - 3 “A | —40to +85C
Load Condition * * * L_cmos - - 15 pF
32.768kHz 45 50 55
Symmet * L R b SYM |---scmmmpomm oo % at 50% Vcc
Y Y 1.049=fo=8.5MHz 40 50 60 ? °
0 Level Output Voltage * * * Vol - - Vcex0.1 v
1 Level Output Voltage * * * Von | Veex0.9 - -
Rise and Fall Time * * * tr, tf — - 15 ns 10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * Vi - - Veex0.2 v
OE Pin 1 Level Input Voltage * * * Vi | Vcex0.8 - -
Output Disable Time * * * tPLZ — - 100 ns
Output Enable Time * * * tPZL — - 20 ms
Packing Unit (1) 2000pcs./reel (¢ 180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)
H DSO221SY [mm] W DSO321SY [mm]
H Dimensions H Dimensions
Model ot [ i Comectons Hodelcote 72202
s Pin No. | Connection Frequency Pin No. | Connection
#1 OE(Output Enable) #1 OE(Output Enable)
) #2 GND n #2 GND
- #3 Output bt #3 Output
< #4_ | Ve 9 #4_ | Ve
2 Function 2 Function
#Tinput_| #3 Output condition’ i . #TInput_| #3 Output condition
H Oscillation out K H Oscillation out

Open_| Oscillation out

Open_| Oscillation out
L [Hghz L

High Z

M Recommended Land H Rec ded Land
Pattern Pattern
(Top View) (Top View)
22
77
(22 | ZZ
A S
i ! [
W2 | ‘ o
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DAISHINKU CORP.

SMD Differential Output Crystal Oscillators
DSO2235K/DS0O3235K/DS02235J/DS03235J/DS02235D/DS0O323SD

H Features
® 2.5V/3.3V operating voltage, High speed type
@ 3-state function
@ LV—PECL output (DSO223/3235K)
@ LVDS output (DSO223/323S)J)
@ HCSL output (DSO223/323SD)
@ AEC Standard
DS0223SK/SJ/SD: AEC-Q200 Compliant
DS03235K/SJ/SD: AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)

RoHS Compliant

M Applications o . [Function Codel
@ Sever, Optical transmission device, . 17 )
Actualsize DSO2235 B DSO323s O Communication base station and ’\é\?f\inge 2p.eratm$;e:] pef%fga”ge
Automotive multimedia device ') LVDS C:Z40to185C
[Typel D : HCSL
DSO2235 SERES | 2520 size supply Voltage ,F{e‘lufggyxT1°$‘?Eance
L DSO3235 SERIES 3225 size C:25v B:£50%107°
M Standard Specmcatlon When requesting the product, please select the model and function code of your request.
Type Legend DS0223sK DS0223SJ DS0O223SD
Item DSO323sK DSO323SJ DSO323SD
Output Specification - LV-PECL LVDS HCSL
Output Frequency Range fo 13.5 to 167MHz (DSO223S SERIES) /13.5 to 212.5MHz (DSO323S SERIES)
Supply Voltage Ve +2.5V+0.125V/+3.3V£0.165V
Frequency Tolerance (Includes frequency tolerance at room temperature) f_tol +50x10°° max., £100X10° max.
Storage Temperature Range T_stg —40 to +85C
Operating Temperature Range T_use —10 to +70°C ,—40 to +85C
Current Consumption lcc 45mA max. foS170MHz), 50mA max. (170MHz<to<212.5MH)| 20mA max. [ 30mA max. fo<170MHa), 35mA max. (170MHz<f0<212.5MH2)
Stand-by Current (#1 pin "L" Level) I_std 10 £ A max.
Load Condition Load-R 50Q to Vec—2V [ 100Q (Output—OutputN) [ 50Q
45 to 55%
ST SYM [at outputs cross point]
0 Level Output Voltage Vou Vcc—1.81 to Vec—1.62V - —0.15to0 0.15V
1 Level Output Voltage Vor Vce—1.025 to Vec—0.88V - 0.58 to 0.85V
" . 0.5ns max. 0.4ns max. 0.5ns max.
A2 el (il e tr. 20 to 80% Output, OutputN] 120 to 80% Output—OutputN] [0.175 to 0.525V Level]
Differential Output Voltage Vo1, Vob2 - 0.247 to 0.454V -
50mV
Change to Vop 4Vop - [AVop= | Vopi—Von2 | ] -
Offset Voltage Vos - 1.125 to 1.375V -
Offset to Vs AVos - 50mV -
Crossing Point Voltage Ver - - 250 to 550mV
OE Pin 0 Level Input Voltage Vi VceX0.3 max.
OE Pin 1 Level Input Voltage Vix 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 tpj 1.5ps max. (13.5MHz=fo<27MHz) / 1ps max. (27MHz=fo=212.5MHz)
[13.5MHz=fo<40MHz, fo offset:12kHz to 5SMHz fo=40MHz, fo offset:12kHz to 20MHz]
Packing Unit (3) - 2000pcs./reel (¢180)

(1) Measured WAVECREST DTS-2075
(2) tDJ:Deterministic jitter tRJ : Random jitter
(3) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)

Consult our sales representative for other specifications.

Il DSO223S SERIES [mm] l DSO323S SERIES [mm]
M Dimensions M Dimensions Model Code Pin Comnectons
Model Code Frequency ~ Mode! Code Pin Connections 3.2+0.15 DSO3235J:) Pin No._| Connection
2.5+0.15 DS02235J Pin No. | Connection Model Code DSO3235K(2.5V):KB #1 OE(Qutput Enable)
ngggzi g ga EB #1 | OE(Output Enable) odel LOte DS03235K(3.3V):K #2 [N~
DSO2235D : D #2 NG T DSO3235D:D #3 | GND
ii gt‘;ut #4 Output
#5 | OutputN #5 |OupuN
T #6 | Ve

Function
#1input_|#4,#5 Output condition
H Oscillation out
Open_| Oscillation out
High Z

H Recommended Land Pattern

Function
#1 Input | #4,#5 Output condition
H__ | Oscillation out
Open_| Oscillation out
L [Hghz

Hl Recommended Land Pattern
<Top View>

1225 1225

<Top View>
0995 ,_ 10.995

0.875
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DAISHINKU CORP.

SMD Differential Output Crystal Oscillators

H Features
® 5032 size, 1.1mm height
® 2.5V/3.3V operating voltage,
High speed type(13.5 to 212.5MHz)
@ 3-state function
@ LV-PECL output(DSO5335K)
@ LVDS output(DSO533SJ)

H Applications

@ Sever, SONET/SDH, PC RS Compant
Actual size [}
H Standard Specification
Item Type Legend DSO533SK DSO533SJ
Output Specification - LV-PECL LVDS
Output Frequency Range fo 13.5 to 212.5MHz
Supply Voltage Vcc +2.5V+0.125V/+3.3V+0.165V
Frequency Tolerance (Includes frequency tolerance at room temperature) f_tol +50 X 107 max., £100 X 10~° max.
Storage Temperature Range T_stg —40 to +85C
Operating Temperature Range T_use —10 to +70°C, —40 to +85C
Current Consumption lcc 45mA max. (fo<170MHz), 50mA max. (170MHz<fo<212.5MHz) | 20mA max.
Stand-by Current (#1 pin "L" Level) |_std 10UA max.
Load Condition Load-R 50Q to Vcc—2V | 100Q (Output-OutputN)
45 to 55% ]

Symmetry SYM [at outputs cross point]
0 Level Output Voltage VoL Vce—1.81 to Vec—1.62V -
1 Level Output Voltage \oH Vce—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, Vob2 - 0.247 to 0.454V
Change to Voo AVop - [AVoo= |5\(/)cTD\1/—Vooz B
Offset Voltage Vos - 1.125 to 1.375V
Offset to Vs AVos — 50mV
OE Pin 0 Level Input Voltage ViL VceX0.3 max.
OE Pin 1 Level Input Voltage ViH Vcex0.7 min.
Output Disable Time tPLZ 200ns
Qutput Enable Time tPZL 2ms
Period Jitter (1) tRMS 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=f0<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 (3) - 1000pcs./reel (¢ 180)

(1) Measured WAVECREST DTS-2075

(2) tDJ: Deterministic jitter tRJ : Random jitter

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

Consult our sales representative for other specifications.

[mm]

Hl Dimensions Il Recommended Land Pattern
5.0+0.2 ~ Frequency

(kH2) <Top View>

Model Code DSO5335J(2.5V,3.3V) — 0533SJ

— =T DSO5335K(2.5V) — O533SKB
105335J; DSO5335K(3.3V) — 05335K
O 'KDS 70
KD§J ‘ZQ Pin Connections
Pin No. | Connection
#1 OE(Output Enable)
#2 NC
~ #3 GND ©
b O.J #4 | Output -
+ 1 % % % #5 OutputN
L — #6 Ve
- ‘ 1.27‘ 1.27 Function
#1 Input | #4,#5 Output condition
#1 | # L # H Oscillation out
Open | Oscillation out
L High Z
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DAISHINKU CORP.

SMD Differential Output Crystal Oscillators
DSO753SK/DS07535J/DSO7535D

H Features
@ Package size: 7.3X4.9X1.5mm
® 2.5V/3.3V operating voltage,
High speed type (13.5 to 212.5MHz)
@ 3-state function
@ LV-PECL output (DSO7535K)
@ LVDS output (DSO753SJ)
@ HCSL output(DSO753SD)

H Applications
@ Sever, FC-HBA

RoHS Compliant

Actual size [:j

B Standard Specification

Item Type| |egend DSO753SK DSO753sJ DSO753SD
Output Specification - LV-PECL LVDS HCSL
Output Frequency Range fo 13.5 to 212.5MHz
Supply Voltage Vcc +2.5V£0.125V/+3.3V£0.165V
Frequency Tolerance (ncludesfequencytolerance t room temperature) f_tol +50%107° max., £100%107® max.
Storage Temperature Range T_stg —40 to +85C
Operating Temperature Range T_use —10 to +70°C, —40 to +85C
UL eI e 1| somaman. (130Mbectncat o s 20mA max. 35ima o (It D shiH)
Stand-by Current (#1 pin "L" Level) I_std 10uA max.
Load Condition Load-R 50Q to VCC—2V | 100Q (Output—OutputN) | 50Q
(o)
Sy SYM [at outgittsoc?gs/; point]
0 Level Output Voltage VoL Vcc—1.81 to Vec—1.62V - —0.15 to 0.15V
1 Level Output Voltage VoH Vcc—1.025 to Vec—0.88V — 0.58 to 0.85V
2 amel Pl s tr. tf 120 to 80% Outpak OutpUtN] | 120 to 80% Output OutputN] [0.175 40 0.8957 Level]
Differential Output Voltage Vob1, Vob2 - 0.247 to 0.454V -
Change to Vop AVop - [4Vop= |5\9(|;nc>\1/—Vooz I B
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 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) tRMS 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<212.5MH2) [tDJ + nXtR) n=14.1(BER=1x10"3) (2)]
Phase Jitter tpj 1.5ps max. (1 3.5MHzé_fo<27MHz) / 1ps max. (27I\/\Hzéfoé2_1 2.5MHz)
[13.5MHz=fo<40MHz, fo offset:12kHz to 5MHz fo=240MHz, fo offset:12kHz to 20MHz]
Packing Unit (3) - 1000pcs./reel ($p254)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.
(2) tDJ: Deterministic jitter tRJ: Random
(3) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033) [mm]

Hl Dimensions

Il Recommended Land Pattern
Model Code

DSO7535J(2.5V,3.3V) ~O7535JA <Top View>
DSO7535K (2.5V) ~07535KB

DSO7535K (3.3V) ~O7535KA asa | 2sa
DSO7535D(2.5V,3.3V)~07535DA - -

Pin Connections
Pin No. | Connection
#1 OE(Output Enable)
#2 NC
#3 GND

#4 | Output <
#5__| OutputN
# | Ve

Function
#1 Input | #4.5 Output condition
H Oscillation out
Open | Oscillation out
L High Z
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DAISHINKU CORP.

Crystal Oscillators
DLOS55MBA

H Features BMType DLOS555MBA
® Small crystal oscillator in TO92 OINICIGIGICINIGIO)

package ) : Corporate name (Daishinku) PhoFree
@ Built-in bypass capacitor to : Lead type

improve noise resistance : SPXO

Q@@g@@@
w20~ 0

® No PLL, No multiplier in - Dimensions
oscillation circuit I:-\;/\g%mtlyn:és
t(JThe dlc;/)lder circuit, some cases  Vee : 5V, CMOS Level Output ——
€ use o @ A Improved impact electric field OHS Compliant
@ High-speed oscillation start up * resistance
time(1ms) W Applications
@® Gaming equipment
@ Industrial equipment
H Absolute Maximum Ratings l Recommended Operating Conditions
Item Legend Spec. Unit Item Legend | min. typ. max. | Unit
Supply Voltage Vee —0.5 to +6.0 \Y Supply Voltage \ed 3.0 5.0 5.5 \Y
Output Pin Voltage Vour —0.5 to Vcc+0.5 \% . 15
Output Pin Current lour 10 mA el el L_cmos 30 PF
Storage Temperature Range T_str —40 to +105 C Operating Temperature Range | T_opr -10 - +85 C
H Standard Specification
ltem Legend — Spec. Unit Condition
min. typ. max.
Output Frequency Range fo 1.5 - 54 MHz | L cmos : 30pF
- +
Frequency Tolerance f tol _15000 - :5000 x107® | T_opr=—10 to +85C Vcc=+3.0 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 - - Veex0.1 \%
1 Level Output Voltage VoH | Vcex0.9 - - \%
Rise and Fall Time tr.tf - - 7.5 ns L_cmos : 30pF 20 to 80% Vcc level
Start Up Time T_start - - 1 ms | t=0 at 90% Vcc
. - —-139 - Offset 1kHz
Phase Noise - —156 _ dBc/Hz Offeet T00KHz
. . tRMS - 2.4 - o
Period Jitter (1) tpp — 20 — Peak to peak
Total Jitter (1) tTL - 34 - ps | tDJ+nxtRJ n=14.1(BER=1x10""") (2)

. . 10MHz=fo<54MHz fo offset12kHz to SMHz
AIERSENOAE) ] ! 40MHz=fo=60MHz_fo offset12kHz to 20MHz
Built-in Bypass Capacitors Capacitance | Cbp - 0.1 - uF Vcc to GND capacitance

(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.

(2) tDJ:Deterministic jitter ~ tRJ:Random jitter
(3) Measured Keysight Technologies E5052B
*Moisture prevention packing is unnecessary. Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)

Bl Dimensions [mm]
H Dimensions 5.0 4.0 B Marking
|
- o I @ Model Code
Q By a3 q I 2 o5 @ @ Frequency
| 0| N ® Logo
% e @ Lot No.
—@
N
n
-
0.45 IL_o.a
1:0utput 2.54 2.54
2:GND
3:Vce
Unit:mm <
Tolerance:0.5mm )
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DAISHINKU CORP.

SMD Voltage Controlled Crystal Oscillators

@ H Features

@ DSV221SV: 2520 size, 0.8 mm height
DSV321SV: 3225 size, 1.1mm height
@ The product is an analog VCXO which ensures good variable PorFree
frequency and a linear changing frequency.
@ Low current consumption

NN
S
-

H Applications
® DVD, Digital TV, STB, backbone transmission equipment

RoHS Compliant

Actual size DSV221SV 3 DSV321SV [
W Standard Specification

Item Type | Legend DSV221SV DSV321SV
Output Frequency Range fo 30.72MHz 6.75 to 125MHz
Supply Voltage Vee +3.3V+0.33V
Frequency Control Voltage Vcont +1.65V+1.65V
Storage Temperature Range T_stg —40 to +85C
Operating Temperature Range T_use -30 to +85C | —10to +70C/—30to +85C
Frequency Tolerance (Includes frequency tolerance at room temperature.) f_tol +40X%10°° max.
Frequency Adjustment Range f_cont +100%107° min. [Positive Slope]
7mA max. (6.75MHz=fo=36MHz)
Current Consumption lec 7mA max. 17mA max. (40MHz<fo=70MHz)
[No Load] 27mA max. (54MHz<fo=125MHz)
[No Load]
Load Condition L cmos 15pF
Symmetry SYM 40 to 60% [50% Vcc Level]
0 Level Output Voltage Vol VeeX0.1 max.
1 Level Output Voltage VoH VeeX0.9 min.

) ) 5ns max. 5ns max. (6.75MHz=fo=90MHz)
Rise and Fall Time tr, tf [10 to 90% Vce Level] 3ns ng%.t(ggl(\)/\;z\zfcoié?]MHz)
Period Jitter (1) RIS 2.4ps typ. (o)

tp-p 22ps typ. (Peak to peak)
Total Jitter (1) tTL 33ps typ. [tDJ + nXtRJ n=14.1(BER=1x10"%)(2)]
Phase Jitter tp] 1ps max. (10MHz=fo<40MHz, f.o offset : 12kHz to 5MHz.
fo=40MHz, fo offset : 12kHz to 20MHz)
Packing Unit (3) - 2000pcs./reel (¢180)
(1) Measured WAVECREST DTS-2075 Consult our sales representative for other specifications.

(2) tDJ:Deterministic jitter tRJ:Random jitter
(3) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level : Level 1 (IPC/JEDEC J-STD-033)

Hl DSV221SV [mm] W DSV321SV [mm]
H Dimensions H Dimensions
Model ) ) 3.2+0.15 ; .
Code __25+0.15 _  Frequency Pin Connections %%
ﬂ P iy ‘#3 Pin No. | Connection ’éﬂggeel = - Frequency #1 - Vcont
T : #1  |Vcont ——— 0 SND
10 ] H 3 #2 GND i #3 Output
Il 1Vr\,/—,‘QF2,,7j9‘ - #3 Output 3 S e #4 Vee
S Q[.LDWO'IJ #4_ |vcc 0
- | ~ #1 Index "{ ”””””
#1 Index Logo Lot No. I
S Il Recommended Land Pattern
Il Recommended Land Pattern ! .
. = <Top View>
<Top View> T
- 22
!%‘!
#1 #2 | 1
77 e
| 2z CH B ————
© I e — - Yo 4’ 2
O P % K
77, D 1o |
7% | 27 13 ]
#4 #3 0.90 3 ‘
o 1.2
0.73
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SMD Crystal Resonators / MHz Band Crystal Resonators (For Automotive)
DSX211G/DSX210GE
@® AEC-Q200 Compliant

H Applications

DSX211G @ Automotive radio applications such as Bluetooth, wireless LAN,

GPS/GNSS, multimedia devices and automotive camera
. ‘ \ﬁ . ‘

@ ECU (engine, body work control), safety relations, car body controls,
DSX210GE Actual size O

ABS, EPS (DSX210GE)
l Standard Specification

H Features
@ Miniature and lightweight SMD crystal resonator
(height DSX211G 0.65mm / DSX210GE 0.85mm)
@ 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, +125C (DSX210GE)

RoHS/ELV Compliant

e Type DSX210GE
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 +30x107° (at 25C)
Series Resistance 400Q max. 200Q max. 150Q max. 120Q max. 80Q max.
ELZ?”TZ?%;Z?LfgteriStics +100%107%/=40 to +125¢C (Ref. to 25°C)
Storage Temperature Range —40 to +150C
Reliability AEC-Q200
Packing Unit (1) 3000pcs./reel(¢180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level:LEVEL1 (IPC/JEDEC J-STD-033)
H DSX211G [mm] M DSX210GE [mm]
H Dimensions M Internal Connections H Dimensions H Internal Connections
2.0£0.1 2.240.1

(Top View)

. (Top View)

i D26 01 ]S

) 7 W/ 77777 | |
iy 7
T #1 #2 !
[Logo [ Frequency / Lot No. #1 & #3 connected to quartz element @gg @‘M M
#2 & £4 GND connected or N.C. available
L n
S sl [ 1
fﬁ M Recommended Land Pattern ] Hl Recommended Land Pattern
3 | (Top View) & H H (Top View)
[} 1.4 o
"
/y/ T o | _
i |
n - I I " n
o 7+ < - Q
5 | == e B 2
. U o
H 7 | / © !
4| | | ° |
[ r 1 1 T T
0.9 0.55
0.75
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DAISHINKU CORP.

SMD Crystal Resonators / MHz Band Crystal Resonators (For Automotive)
DSX321G/DSX321GK/DSX320GE

-

DSX321G/DSX321GK

S

DSX320GE

M Features
® Miniature and lightweight SMD crystal resonator
height DSX321G (over 12MHz): 0.75mm
(12MHz or under): 0.85mm
DSX321GK: 0.85mm
DSX320GE: 0.95mm
@ Excellent heat resistance, High precision and high reliability
@ Offers a wide range of frequencies
DSX321G/DSX320GE: 7.9 to 64MHz
DSX321GK: 9.8 to 40MHz
@ Enhanced durability of solder joint for thermal cycles :
after 3000 thermal cycle tests "—40, +125C" (DSX320GE)
® AEC-Q200 Compliant

H Applications
@ RKE (Remote Keyless Entry), TPMS and safety controls (DSX321GK)

EPS (DSX320GE)

Actual size [J

W Standard Specification

RoHS/ELV Compliant

@ Multimedia devices such as car navigation systems and car audio (DSX321G)
@® ECU (engine, body work control), safety relations, car body controls, ABS,

Type DSX321G/DSX320GE
ltem DSX321GK
Frequency Range 7.9t09.8MHz | 9.8 to 11MHz | 11to 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 +30%107° (at 25C)
Series Resistance 400Q max. | 200Q max. | 150Q max. | 120Q max. | 100Q max.

Frequency Characteristics over

+100x107%/—40 to +125C(Ref. to 25C)

Temperature
Storage Temperature Range —40 to +150C
Reliability AEC-Q200

Packing Unit (1)

3000pcs./reel(¢180)

(1) Moisture prevention packing is unnecessary.

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

Consult our sales representative for other specifications.

Hl DSX321G/DSX321GK [mm] [ DSX320GE [mm]
B Dimensions M Internal Connections M Dimensions M Internal Connections
(Top View) 3.240.1 (Top View)
~r:':x
< [

DSX321G(Over 12MHz)
2.1

1.6

DSX321GK
2.1

(=]

DSX321G(12MHz or under),

#1& #3
connected to quartz element

n
GND connected or N.C. available S
psx216 | I —
0.75+0.15 : Over 12MHz o
0.85%0.15 : 12MHz or under ©
DSX321GK B Recommendaed
0.85%0.15 Land Pattern
(Top View)
1.9
M Recommended Land Pattern
(Top View)
2.2

[ n
V)

1
Vi
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DSX530GA

M Features

® Miniature and low profile SMD crystal resonator (height 1.0mm)
@ Excellent heat resistance, High reliability.

® AEC-Q200 Compliant

Actual size 3

M Standard Specification

DAISHINKU CORP.

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

RoHS/ELV Compliant

H Applications
@® Multimedia devices such as car navigation systems and car audio

e Type DSX530GA
Frequency Range 7 to 8MHz
Overtone Order Fundamental

Load Capacitance

8pF. 10pF, 12pF

Drive Level

10uW (300uW max.)

Frequency Tolerance

+30%107° (at 25C)

Series Resistance

200Q max.

Frequency Characteristics over
Temperature

+100%107® / =40 to +125C (Ref. to 25C)

Storage Temperature Range

—40 to +150C

Reliability

AEC-Q200

Packing Unit (1)

1000pcs./reel (¢180)

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

l DSX530GK/DSX530GA

Consult our sales representative for other specifications.

[mm]

H Dimensions

5.0+£0.2
Frequency
|
F— | A—
3 i,],,ﬁé,,,,ﬁ,,o,_
+ ——— - - ——— -
“(LBi1701]
7 P 7
T
Logo / Country / Lot No.
ST ]
it I

|
{ERR:

H Internal Connections
(Top View)

O+

Hl Recommended Land Pattern

(Top View)

N
+-
N
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SMD Crystal Resonators / MHz Band Crystal Resonators (For Automotive)

DSX211SH/DSX221SH/DSX

H 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 : 16MHz to 60MHz
DSX221SH : 12MHz to 54MHz
DSX321SH : 12MHz to 50MHz
@® AEC-Q200 Compliant

H Applications
@ Automotive radio applications such as Bluetooth, wireless LAN and GPS/GNSS

and multimedia devices, etc.

RoHS/ELV Compliant

Actual size DSX211SH @ DSX221SH O
DSX321SH (O

M Standard Specification
Item Type DSX211SH DSX221SH DSX321SH
Frequency Range 16 to 30MHz | 30 to 60MHz | 12 to 24MHz | 24 to 30MHz | 30 to 54MHz | 12 to 20MHz | 20 to 32MHz | 32 to 50MHz
Overtone Order Fundamental
Load Capacitance 8pF, 10pF, 12pF
Drive Level 10uW (100uW max.) | 10uW (200u4W max.)
Frequency Tolerance +30x107%(at 25°C)
50Q max. 40Q max. 80Q max. 50Q max. 40Q max.

100Q max. | 50Q max. | 120Q max.

Series Resistance

F h isti
(T CIEIC GRS T £100X107 / —40 to +125C (Ref. to 25C)

Temperature
Storage Temperature Range —40 to +150C
Reliability AEC-Q200
Packing Unit (1) 3000pcs./reel(¢180)
Consult our sales representative for other specifications.

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

[mm] W DSX321SH [mm]

H Dimensions

[mm] W DSX221SH

M Dimensions

H DSX211SH

H Dimensions
2.040.1 25+0.15 3.240.1
L L L
- Ay — i —
=1 = | S|
g g 1D16701 3 1DA2701
— > ! ~ |
. SV |
., [togo [Frequency \LotNo. /Logo/ Frequency\\Lot No. Logo /Frequency\Lot No.
w0 —
: I — A —
H 5 A
~ Uv" O
S 1.275 S 1.6 © 2.1
L

0.475

M Internal Connections

M Internal Connections
(Top View)

M Internal Connections
(Top View)

(Top View)
#4 A\ N #3

#1 S #2

#1 & #3 connected to quartz element

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

M Recommended Land Pattern
(Top View)
1.4

0.9

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

M Recommended Land Pattern
(Top View)

1.75

’3[L

#2 & #4 connected to the cover
#2 & #4 recommended GND connection

Hl Recommended Land Pattern
(Top View)
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SMD Crystal Resonators with dedicated temperature sensor / MHz Band Crystal Resonators (For Automotive)

DSR1612ATH/DSR211STH/DSR221STH

B Features
@ DSR1612ATH: 1612size, height 0.55mm
DSR211STH: 2016size, height 0.7mm (19.2MHz)
0.6mm (38.4MHz / 55.2MHz)
DSR221STH: 2520size, height 0.9mm
@ Built-in NTC thermistor
@® AEC-Q200 Compliant

H Applications
® Multimedia devices such as car navigation systems and car audio

Ph-Free

<
: «f;‘a;\'

RoHS/ELV Compliant

Actual size DSR1612ATH© DSR211STHO ® GPS/GNSS
DSR221STH O ® UWB
H Standard Specification
Item Type DSR1612ATH DSR211STH DSR221STH
Frequency Range 38.4Mhz 19.2MHz / 38.4MHz / 55.2MHz 19.2MHz
Overtone Order Fundamental
Load Capacitance 7pF, 8pF

Drive Level

104 W (100 W max.)

Frequency Tolerance

+10x107° (at 257)

Series Resistance

80Q max.

Frequency Characteristics over Temperature

+30x107°/ —40 to +105 'C
(£12%x107® / =30 to+85 C)

+30x107° / =40 to +105 'C
(+£12x107°/ —30 to +85 )
+20%107° / =40 to +105 C

Storage Temperature Range

—40to +125°C

10kQ / 100kQ (at +25C)
3435K (+25 to +85C) / 3380K / 4250K (+25 to +50C)
AEC-Q200
3000pcs./reel (¢ 180)

Thermistor Resistance

Thermistor B-constant
Reliability
Packing Unit (1)

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

Consult our sales representative for other specifications.

[mm] EDSR221STH

M Dimensions

B DSR1612ATH [mm]

M Dimensions

[mm] EIDSR211STH

M Dimensions

ModelCode 1.64+0.06 Frequency 2.040.1 Frequenc, 2.540.15 Frequenc
#4 Model Code ‘ Model Code ‘
#3 —— =
N #4 #3 # #3
8 m o
(=3 -
H (=3
3 JH g
- &
# #2
7 T T #2
#1 Index Logo! Lot No. #1 Index

N
N
0.55+0.1
N
-
0.720.1: 19.2MHz/26MHz
0.620.05: 38.4MHz/55.2MHz

Y
T4
Ll Ln
S
084

H Internal Connections H Internal Connections H Internal Connections

#4 SENSOR

(Top View) (Top View)

#3 Xtal

(Top View)

#3 Xtal #4 SENSOR

#4 SENSOR

#2 GND

I Recommended Land Pattern . (Top View) I Recommended Land Pattern (Top View)
055 070 | 4R015 075 | R0.20 S [ (1).9955 ‘
T P NE=
Z - i) 4
LI *fﬁT**’ -8l E A
24 k|




Actual size E

l Standard Specification

DAISHINKU CORP.

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

M Features

@ Capable of operating over a wide temperature range,
from -40 to +125C .

@ Offers high reliability such as excellent shock
and vibration resistance as well as excellent frequency stability.

@ Automatic mounting and reflow soldering applicable.

® AEC-Q200 Compliant

@ Pb free

@ ROHS/ELV Compliant

ROHS/ELV Compliant

[tem Type SMD-49

Frequency Range 4AMHz 8MHz
Overtone Order Fundamental

Load Capacitance 8pF, 10pF, 12pF

Drive Level 10uW (300uW max.)

Frequency Tolerance +30x107° (at 25C)

Series Resistance 120Q max. 60Q max.

Frequency Characteristics over
Temperature

+100%107° / —40 to +125°C

Storage Temperature Range

—40 to +150C

Reliability

AEC-Q200

Packing Unit (1)

1000pcs./reel ($330)

(1) Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033)

[mm]
Hl Dimensions
11.0+05 H Internal Connections
i (Top View)
|
A
3 ! N
. (p400701 VB
< k N N : N M
Logo \ Frequency Country
Lot No.
A
pi M Recommended Land Pattern
+
(:,2 '_|| I { |I_|
. 121£03 ,‘ (Top View)
N 49+0.2
. o
o \ -
|
\
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M Features
® AEC-Q200 Compliant

@® Pb free

@ RoHS/ELV Compliant

H Applications
@ Automotive multimedia

DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators(For Automotive)
DST1610A/DST210AC/DST310S

devices
RoHS/ELV Compliant
DST1610A Actual size @ DST210AC Actual size @
DST310S Actual size @
l Standard Specification
ltem Type DST1610A DST210AC | DST310S
Frequency Range 32.768kHz

Load Capacitance

7pF, 9pF, 12.5pF

Drive Level

0.14W (0.5uW max.) |

0.2uW (1.0uW max.)

Frequency Tolerance

+20%107° (at 257C)

Series Resistance

80kQ max. (—40 to +857C)
120kQ max. (—40 to +1257C)

50kQ max. (—40 to +857C)
80kQ max. (—40 to +125C)

Turnover Temperature

+25C+5C

Parabolic Coefficient

—0.04x107° / ‘C? max.

Operating Temperature Range

—40 to +85C/ —40 to +125C

Storage Temperature Range

—40 to +125C

Shunt Capacitance 1.3pF typ.
Reliability AEC-Q200
Packing Unit (1) 3000pcs./reel(¢p180)

(1) Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033)

B DST1610A

[mm] B DST210AC

[mm] B DST310S

[mm]

M Internal Connections
(Top View)

(M

Il Recommended Land Pattern
(Top View)

M Dimensions

M Internal Connections
(Top View)

M Dimensions

H Dimensions

3.2+0.1

M Internal Connections

(Top View)

20£01

I

\ \(

AR

1501

(Top View)

14

—— Il Recommended Land Pattern
M Recommended Land Pattern !_! (Top View)
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DAISHINKU CORP.

SMD Tuning Fork Crystal Resonators / kHz Band Crystal Resonators(For Automotive)

H Features
® AEC-Q200 Compliant
@ RoHS/ELV Compliant

H Applications
@ Automotive multimedia devices

RoHS/ELV Compliant

Actual size E:|

M Standard Specification

ltem e DMX-265
Frequency Range 32.768kHz (30 to 90kHz)
Load Capacitance 7pF, 9pF, 12.5pF
Drive Level 1.0uW (2.0uW max.)
Frequency Tolerance +20%x107° (at 25C)

50kQ max. (—40 to +85C)

Series Resistance 80KQ max. (—40 to +125C)

Turnover Temperature +25C+5C

Parabolic Coefficient —0.04x107¢ / 'C* max.
Operating Temperature Range —40 to +85C/ —40 to +125TC
Storage Temperature Range —40 to +125C

Shunt Capacitance 1.25pF typ.
Reliability AEC-Q200

Packing Unit (1) 2500pcs./reel(¢330)

(1) Moisture prevention packing is unnecessary.

; Tt Consult our sales representative for other specifications.
Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033)

[mm]
H Dimensions H Internal Connections
8.0+0/-0.2 .
| 55+0.1 ‘ (Top View)

222 #4 #3

#4 J‘; ‘ IJTI #3 O O

o ——  R— f [ il

i i — Frequency JR |

=& | | KDS 0701 T
ity Ittt W, " | - L :

i i [

) #1 | T #1 #2
Logo Lot No. #2 & #3 OPEN (unconnected)

Hl Recommended Land Pattern

3 / \ (Top View)

|

5.5

0.5+0.1

je=g

|, 06£0.1
3.2
I
|
R —
I

gEzdies]
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SMD Crystal Oscillators (For Automotive)

H Features

@ 3-state function

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

S @ AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)
S [Function Code]

H Applications
@® Multimedia devices such as

DSO1612AR AY

car navigation systems and A 3.3V Y : £100x10° ’
B . . -6 RoHS/ELV Compliant
car audio M : 3.0V Z :£80x10
@ Automotive camera B :2.8V B:+50x10°
C 125V
Actual size © D :1.8V
When requesting the product, please select the model and function code of your request.
W Standard Specification
Function Code | Output Frequency Spec. cond
Item I Fr n Legen Range . ondition
\?gﬁggye toelg:"aenccey i (N\ng) it Lyp: ERe
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Voltage B * Vec 0.584375=fo=80 +2.6 +2.8 +3.0
C +2.25 +2.5 +2.75
D +1.6 +1.8 +2.0
Frequency Tolerance Y -100 - +100 —40 to +125¢C
(Includes frequency tolerance at * z f_tol 0.584375=f0o=80 -80 - +80 —40to +110C
room temperature.) B 50 - +50 —40 to +85C
AM 0.584375=f0<40 = - +3.0
i 40=fo<80 - - +4.2
B 0.584375=f0<40 - = +2.4
40=fo=80 - - +3.7
Current Consumption C * lcc 0.584375=f0<40 - - +2.0 No Load
40=fo=80 - - +3.4
0.584375=f0<40 - = +1.4
D 40=fo<60 - - +1.6
60=fo=80 - - +1.9
Stand-by Current (#1 pin "L"level) * * I_std * - - +20
Load Condition * * L_cmos * - = 15
Symmetry * * SYM * 40 50 60 at 50% Vcc
0 Level Output Voltage * * VoL * - - Veex0.1
1 Level Output Voltage * * VoH * VceX0.9 - -
Rise and Fall Time A'NgB'C * tr, tf * - = 350 10 to 90% Vec Level
OE Pin 0 Level Input Voltage * * ViL * - - VceX0.2
OE Pin 1 Level Input Voltage * * VIH * Vcex0.8 = -
Output Disable Time * * tPLZ * - - 200
Output Enable Time * * tPZL * - - 2
Period Jitter (1) * * t&)’\_"; * - 225 - T —
Total Jitter (1) * * tTL * - 31 - tDJ+nXtRJ n=14.1BER=1x10"") (2)
Phase Jitter s s - 40=fo=80 _ _ 1 fo offset:12kHz to 20MHz
10=fo<40 fo offset:12kHz to 5MHz
Reliability AEC-Q100/AEC-Q200
Packing Unit (3) 3000pcs./reel (¢ 180)

(1) Measured WAVECREST DTS-2075
(2) tDJ:Deterministic jitter tRJ:Random jitter
(3) Moisture prevention packing is unnecessary.

Moisture Sensitivity LeveliLevel 1 (IPC/JEDEC J-STD-033)

Consult our sales representative for other specifications.

[mm]
H Dimensions H Recommended Land Pattern
1.6£0.1 Pin Connections (Top View)
Model Code ‘ Pin No. | Connection 1.0
#1__ | OE(Output Enable) A A
#2 | GND AN
#3 [ Output ol U ¢ ‘ Sl
#4 | Ve i = ;
i AN 7NN
Function _ L/[//J | Z/?J °
#1Input | #3 Output condition e s J»————J
H Oscillation out 0.8

0.745
|
|
I
I

Oscillation out

Open
L |Highz
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DAISHINKU CORP.

SMD Crystal Oscillators (For Automotive)
DSO221SR/DS0O321SR/DSO531SR/DSO751SR

M Features [Typel
® 3-state function DSO221SR 2520 size
‘ Q @ Capable of operating over a DSO321SR 3225 size
w & & wide temperature range, DSO5315R 5032 size
from —40 to +125C. DSO751SR 7349 size

@® AEC-Q200 Compliant
(Option: Equivalent to AEC-Q100)

. . . [Function Codel]
Q @ g Y ‘ B Applications DSO**SR A A
@ Multimedia devices such as car

X N X . . —6  ROHS/ELV Compliant
navigation systems and car audio A : 3.3V AY: £100x10 ’
@ Automotive camera M: 3.0V Z:£80X10
B:28V B:£50x10°
alsie 502210 s0321RET Ds0s31sRETT] psorsise |} g : %gx
M Standard Speciflcation When requesting the product, please select the model and function code of your request.
Function Code @ 5 . Spec.
Voltage | tolerance
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 \ee +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
Y 0.2=f0=100 —100 — +100 —40 to +125C
Tlrﬂecqltljzz(s:\';rlzféiz;etolerance at * z 0.25f0=100 f_tol 80 - +80 x10° ~40to 110¢C
room temperature.) A 100<fo=125 - —100 - +100 —40 to +85C
B 0.2=fo=100 —50 — +50
0.2=fo<54 — — +4.0
AM * 54=fo<80 — - +6.0
80=fo=125 — — +8.0
0.2=fo<54 — — +3.5
B * 54=f0<80 — — +5.5
Current Consumption 80=fo=100 Icc — - +7.5 mA No Load
0.2=fo<54 — — +3.0
C * 54=f0<80 — — +5.0
80=fo=100 — — +7.0
0.2=fo<54 — — +2.5
D *
54=fo=80 — — +4.5
Stand-by Current (#1 pin "L'level) * * * I_std — — +10 UA
Load Condition * * * L_CMOS — — 15 pF
Symmetry * * * SYM 40 50 60 % 50% Vcc Level
0 Level Output Voltage * * * VoL — — Vcex0.1 v
1 Level Output Voltage * * * VOH Vcex0.9 — —
0.2=fo=54 — - 8
Rise and Fall Time * * 54<fo<100 tr.tf — — 4 ns 10 to 90% Vcc Level
100=fo=125 — — 3
OE Pin 0 Level Input Voltage * * * VL — — Vcex0.2 v
OE Pin 1 Level Input Voltage * * * VIH Vcex0.8 — —
Output Disable Time * * * tPLZ - - 150 ns
Output Enable Time * * * tPZL — — 5 ms
. - tRMS — 2.2 — o
Period Jitter (1) * * * s — 20 — ps Peak to peak
Total Jitter (1) * * * tTL — 31 — ps tDJ+nXtRJ n=14.1(BER=1x10"%) (2
Phase Jitter % % 40=fo=125 tp] _ _ . ps fo offset:12kHz to 20MHz
10=fo<40 fo offset:12kHz to 5SMHz
Reliability AEC-Q100/AEC-Q200
Packing Unit (3) DSO221SR, DSO321SR : 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
(3) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033)
Hl DSO221SR [mm] Il DSO321SR [mm] Il DSO531SR [mm] [l DSO751SR [mm]
H Dimensions H Dimensions H Dimensions H Dimensions

25+0.15

Model Code
#4 .
L

5.0%+0.2

Model Code Model Code
Frequency

(kHz)

Model Code

2.0+0.15

2.5+0.15
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SMD Crystal Oscillators (For Automotive)
DSO211SX/DS0221SX

H Features

@ Supply Voltage: 1.8V/2.5V/2.8V/3.3V

@ Available frequency range: 1 to 125MHz

@ Low profiler 0.7mm (DSO2115X), 0.8mm (DSO221SX)

@® CMOS Level Output

@ Capable of operating over a wide temperature range,
from -40 to 125TC.

@ 3-state function

@ Conforms to Autonomous Driving Level Il

® AEC-Q100/AEC-Q200 Compliant

H Applications
@ In-vehicle drivingl safety applications

)

Y

RoHS/ELV Compliant

[Function Code]

DSO***SX AZ
Actual size DSO211SXC3 DS0221sX 3

(millimeter-wave radar, sensing cameras, etc.) A:3.3V Z:+80x107°
B:28V B:+50%x10°°
C:25Vv C:£30%x10°°
[Typel
yP : D:1.8V
DECAIDS 2016 size When requesting the product, please select
DSO221SX 2520 size the model and function code of your request.
l Standard Specification
Function Code Output Frequency Spec.
Item Supply Frequency Range Legend A A Condition
Voltage tolerance (MHz) Iy typ- kLS UinE
A +3.0 +3.3 +3.6
B 1=fo=125 +2.6 +2.8 +3.0
Sl Veliege c * VeC [T429s +25 +2.75 v
D 1=fo=100 +1.6 +1.8 +2.0
z - - +80 B
Frequency Tolerance — — 150 —40 to+125C
(includes frequency tolerance at * B * f_tol — — 350 X107
room temperature) — — —40 to +85C
C +30
100=fo=125 - - 10.0
A 40=fo<100 - - 4.2
1=f0<40 — — 2.4
100=fo=125 - - 9.0
B 40=f0<100 - - 37
Current Consumption * 1=f0o<40 Icc - - 2.2 mA No Load
100=fo=125 - - 8.0
C 40=f0<100 - - 3.4
1=fo<40 - - 2.0
D 40=fo=100 - - 2.7
1=f0<40 - — 1.7
Stand-by Current (#1 pin "L"Level) * * * |_std = = 10 UA
Load Condition * * * L CMOS - = 15 pF
Symmetry * * * SYM 45 50 55 % 50% Vcc Level
0 Level Output Voltage * * * VoL — - VceX0.1 v
1 Level Output Voltage * * * VOH Veex0.9 - -
Rise and Fall Time A‘g‘c * * tr, tf — — g ns 10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * VL - — Vcex0.3 v
OE Pin 1 Level Input Voltage * * * H Vcex0.7 - —
QOutput Disable Time * * * tPLZ = = 200 ns
Output Enable Time * * * tPZL = = 2 ms
- tRMS — 2.4 = el
Period Jitter (1) * * * top — 23 — ps Peak to peak
Total Jitter (1) * * * tTL - 32 — ps tDJ+nXtRJ n=14.1(BER=1X10-12) (2)
" 40=fo=125 . _ fO offset:12kHz to 20MHz
e ey * * 10=10<40 tp] ! PS 770 offset:12kHz to 5MHz
Reliability AEC-Q100/AEC-Q200
Packing Unit (3) 3000pcs./reel (¢ 180)

(1) Measured WAVECREST DTS-2075

(2) tDJ:Deterministic jitter

tRJ:Random jitter

Consult our sales representative for other specifications.

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

W DSO211SX (mm] W DSO221SX [mm]
H Dimensions H Dimensions
Model Cod Frequenc Pin Connections Model Code Frequenc Pin Connections
EEN 2.0£0.1 | 4 ! Pin No. | Connection 4 25£0.15 ; ::3 Y Pin No. | Connection
— #1__| OE(Output Enable) ‘ — #1__| OE(Output Enable)
T
T oup 2 1 sxi25.0, & oupa
zi \?Utpm gl I =R 44| Ve
cC — [
Function 2 ’ LD] [70] 1\ Function
— L #1 Input | #3 Output condition
# Ir'l—iput gsgﬁtaﬁilg;%liltlon #1 _V_/ #2 H Qscillation out
L High Z
L High Z #1 Index /Logo Lot No.

=
pe M Recommended Land Pattern W Recommended Land Pattern
IS} (Top View) 4o (Top View) 100
# 3
#4 ‘ #3 g ‘ ‘ lg
8 Tl — o F= 1 =
3 R Bl B
o I
#1 )

#

o

1.7
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DAISHINKU CORP.

SMD Crystal Oscillators (For Automotive)

M Features

@ 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-Q200 Compliant (Option: Equivalent to AEC-Q100)

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

RoHS/ELV Compliant

[Function Code]
DSO***SR AY

Actual size DSO221SRE3 DSO321R O ﬁ/\fg-gx ;{fé%?(’%@f
(Typel B :2.8V BW:£50%x107

DSO221SR 2520 size C 2.5V

DSO3215R 3225 size D 1.8V

Y 5.0V

l Standard Specification

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

Function Code Spec.
Item Suppl Fi CUipUiE FTEENEITg) e Legend Condition
upply requency 5 .
Voltage | tolerance T2 min. typ- i Wit
A +3.0 +3.3 +3.6
M +2.7 +3.0 +3.3
Supply Volt; 8 * 32.768=fo=50 26 28 30 v
u| oltage .768=fo=
(e Vet c Vee +2.25 425 +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 room 32.768=fo=50 f_tol x107° -
P — - * w -50 - +50 —40 to +105¢C
* B -50 - +50 —40 to +85C
AMB, fo=32.768 - - 65
_ cb 32.768<fo=<50 - - 100
Current Consumption * lcc UA No Load
v f0o=32.768 - - 80
32.768<fo=50 - - 120
Stand-by Current(#1 pin "L" Level) * * 32.768=fo=50 I_std - - 3 LA —40to +125C
Load Condition * * 32.768=fo=50 L_cmos - - 15 pF
Symmetry * * 32.768=fo=50 SYM 45 50 55 % at 50% Vcc
0 Level Output Voltage Vou - - Veex0.1
* * * \2
1 Level Output Voltage Von Vcex0.9 - -
Rise and Fall Time * * 32.768=fo=50 tr, tf - - 20 ns 10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * Vi - = Vcex0.2 v
OE Pin 1 Level Input Voltage * * * ViH Vcex0.8 - -
QOutput Disable Time * * * tPLZ - - 150 ns
Qutput Enable Time * * * tPZL - - 2 ms
* tRMS - 15 - a
Period Jitter (1) * * ps
* tp-p - 150 - Peak to peak
Total Jitter (1) * * * tTL - 220 - ps tDJ+nXtR) n=14.1 (BER=1X10"") (2)
Reliability AEC-Q100/AEC-Q200
Packing Unit (3) 2000pcs./reel (¢ 180)

(1)
(2)
(3)

Measured WAVECREST DTS-2075

tDJ:Deterministic jitter tRJ:Random jitter
Moisture prevention packing is unnecessary.

Consult our sales representative for other specifications.

Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033)

H DSO221SR(kHz)

[mm] W DSO321SR(kHz) [mm]

Hl Dimensions

25£0.15
324015
Pin Connections Model Code, Pin Connections
Pin No. | Connection Frequency Pin No. | Connection
1| OF(Output Enable) #1 | OF(Output Enable)

i 2| GND #: ND
b 3| Output #3 | Output
b 4 | Ve #4 | Ve
9
S

Hl Dimensions

Function
#1input [ #3 Output condition
H__| Oscillation out
Open_| Oscillation out
L [Highz

Function
Fnput

#3 Output condition
H__| Oscillation out
Open_| Oscillation out
U [Highz

M Recommended Land Pattern
(Top View)

M Recommended Land Pattern
(Top View)
22
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DAISHINKU CORP.

SMD Crystal Oscillators (For Automotive)

M Features

@ 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: 10pA typ(32.768kHz)

@® CMOS Level Output

Pb-Free

® AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)

@ Stable frequency variation realized by adopting an At cut

resonator

H Applications
@® Multimedia devices such as

Actual size DSO221SY @ DSO321SY O

car navigation systems and car audio

RoHS/ELV Compliant

[Function Code]
DSO**SY AA

[Typel A:3.3V I: A :£100x10°°
- B :2.8V B :£50%x10~
DSO221SY 2520 size
: C:2.5V
DSO321SY 3225 size D:1.8V
When requesting the product, please select
the model and function code of your request.
H Standard Specification
Function Code Spec.
Item Supply | Frequency | Output Frequency Range |Legend ) ’ Condition
Voltage | tolerance min. R max. Wit
A +3.0 +3.3 +3.6
B 32.768kHz +2.6 +2.8 +3.0
Supply Voltage C * 1.049=fo=85MHz | V¢ [ 4225 25 +2.75 v
D +1.6 +1.8 +2.0
Frequency Tolerance A -100 - +100
(includes frequency tolerance at * 1.0 4392<'7ff<8§H§MH2 f_tol x107¢ | =40 to +85C
room temperature) ’ === -50 - +50
. 32.768kHz - - 18
Current Consumption * * [ 0a9%h<aEmis | - - 500 uA | No Load
Stand-by Current (#1 pin "L" Level) * * * I_std - - 3 HA
Load Condition % * * L_cmos - - 15 pF
32768z | | a5 | 50| 5 ], )
Symmetry * * T0a9sho=8smiz | S™ |70 50 60 % |ats0% vec
0 Level Output Voltage * * * VoL - - Vcex0.1 Vv
1 Level Output Voltage * * * Vor | VceXx0.9 — -
Rise and Fall Time * * * tr, tf - - 15 ns 10 to 90% Vcc Level
OE Pin 0 Level Input Voltage * * * Vi - - VceXx0.2 v
OE Pin 1 Level Input Voltage * * * ViH Vcex 0.8 - -
Output Disable Time * * * tPLZ - - 100 ns
Output Enable Time * * * tPZL - = 20 ms
Reliability AEC-Q100/AEC-Q200
Packing Unit (1) 2000pcs./reel (¢ 180)

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

Consult our sales representative for other specifications.

l DSO221SY [mm] W DSO321SY [mm]
H Dimensions H Dimensions
25015 32£0.15
Model Code .
Model Code |, A Pin Connections o\ 3 in Comections
Frequency Pin No, | Connection ___ Freuency #1_| OF(Output Enable)
K : #1_| OE(Output Enable) #2 [ GND
o i LT E— 2 s [owpwt
S . #3 | Output b T
a1 #4_ | Vec H e
o D 0 Function o Function
ak - #Tinput | 3 Output condition £1lnput {23 Oufput conditon
2 H__ | Oscillation out eSO O
#1Index / #1 Logo 72 Open | Osdillation out %W&
o8O L [Highz IHghz

B Recommended Land Pattern
(Top View)

M Recommended Land Pattern
(Top View)
22
]

g
@zl | ez

S %’*I

¥

24 7}

95
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DAISHINKU CORP.

SMD Differential Output Crystal Oscillators (For Automotive)
DS02235K/DS03235K/DS02235J/DS03235J/D502235SD/DS0323SD

M Features
® 2.5V/3.3V operating voltage, High speed type
@ 3-state function
® LV—PECL output (DS0223/3235K)
® LVDS output (DSO223/323SJ)
@ HCSL output (DSO223/323SD)
@ AEC Standard
DS0223SK/SJ/SD: AEC-Q200 Compliant
DSO3235K/5J/SD: AEC-Q200 Compliant

[Function Codel

ROHS/ELV Compliant

(Option: Equivalent to AEC-Q100) DSO™s  KAAC
| M Applications e it
Actual size DSO2235 0 DSO323s5 O] @ Multimedia devices such as car J1LVDS E: - 40to +105C
navigation systems and car audio s D HCSL
upply Voltage Frequency Tolerance
[Typel A:33V —— A:+100x10°°
DS0O223S SERIES 2520 size " C: 25tV e B: J_r?ot:: 6 »
; N r in I( , m;
B Standard Specification DSO3235 SERIES 3225 size o requesine ealriljdofu;Jl(c:tiopnecaos:jesgfeycour?eql?eset.
Type Legend DS0223SK DS0223sJ DS0223SD
Item DS03235K DS0323sJ DS0323sD
Output Specification - LV-PECL LVDS HCSL
Output Frequency Range fo 13.5 to 167MHz
Supply Voltage Vcc +2.5V+0.125V/+3.3V£0.165V
Frequency Tolerance (Includes frequency tolerance t room temperature) f_tol +50%10~° max., £80x107° max. / £100x10™° max.
Storage Temperature Range T_stg —40 to +105C
Operating Temperature Range T_use —40 to +85C, —40 to +105C
Current Consumption lec 45mA max. [ 20mA max. [ 30mA max.
Stand-by Current(#1 pin "L" Level) I_std 10 LA max.
Load Resistance Load-R 50Q to Vec—2V [ 100Q (Output—OutputN) [ 50Q
45 to 55%
Symmetry SYM [at outputs cross point]
0 Level Output Voltage Vou Vcc—1.81 to Vec—1.62V - —0.15to 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 Vo1, Vob2 - 0.247 to 0.454V -
50mV
Change to Voo 4Vop - [4Vob= | Vop1—Vob2 | ] -
Offset Voltage Vos - 1.125 to 1.375V -
Offset to Vos AVos - 50mV -
Crossing Point Voltage Ver - - 250 to 550mV
OE Pin 0 Level input Voltage Vi VceX0.3 max.
OE Pin 1 Level input Voltage ViH VceX0.7 min.
Output Disable Time tPLZ 200ns
Output Enable Time tPZL 2ms
SRR tRIVIS 5ps typ. (13.5MHz=fo<27MHz) / 2.5ps typ. (27MHz=fo=167MHz) (0)
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 to] 1.5ps max. (13.5MHz=fo<27MHz) / 1ps max. (27MHz=fo=167MHz)
[13.5MHz=fo<40MHz,fo offset:12kHz to 5SMHz fo=40MHz,fo offset:12kHz to 20MHz]
Reliability AEC-Q200(DSO223 SERIES), AEC-Q100/AEC-Q200(DSO323 SERIES)
Packing Unit (3) 2000pcs./reel(¢180)

(1) Measured WAVECREST DTS-2075

(2) tDJ:Deterministic jitter

tRJ:Random jitter

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

Il DSO223S SERIES

[mm]

Consult our sales representative for other specifications.

l DSO323S SERIES

H Dimensions
Model Code

Model Code
DS02235J : J
DS02235K (2.5V) : KB

#4 DS02235K (3.3V) : K

DS02235D: D

#3
Lot No.

0.995 }

M Recommended Land Pattern
<Top View>

Pin Connections
.| Connection
#1__| OE(Output Enable)
#2__|[NC
#3__|GND
#4__|Output
#5__| OutputNy
#6 |Vce
Function
#1 Input | #4.#5 Output condition
H Oscillation out
Open | Oscillation out
L High Z

| 0.995

1.375

&
0.63

[TT

)
0.76

77

i

0.875

Model Code #

H Dimensions

3.240.15

2.5+0.15

Model Code
DSO3235J:)

DSO3235K(2.5V):KB
DSO3235K(3.3V)K

D503235D:D

M Recommended Land Pattern
<Top View>

1.225

A
-
o 0950,

[mm]
Pin Connections
Pin No._| Connection
#1___| OE(Output Enable)
%2 |[NC
#3 |GND
#4__| Output
#5 | OutputN
#6 | Vec
Function
#1 Input | #4,#5 Output condition
H | Oscillation out
Open | Oscillation out
LU [Highz

1.225
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ngh preC|5|on SMD VC-TCXO/TCXO(For Automotive)
SDN/DSA211SDN/DSA221SDN/DSA321SDN, DSB1612SDN/DSB211SDN/DSB221SDN/DSB321S

H Features

o e o ~ @ Low voltage operation
’fw v? @ o @ Low phase noise
@ Single packaged structure
® AEC-Q200 Compliant (Option: Equivalent to AEC-Q100)

H Applications

S o~ @ Telematics, Satellite radio
w 0 ’ RoHS/ELV Compliant

Actual size DSA1612SDN ] DSA211SDN CJ

DAISHINKU CORP.

O |

Pb-Free

[Typel
DSA221SDN[CJ DSA321SDN B VC-TCXO TCXO Size
DSA1612SDN DSB1612SDN 1612 size
DSA211SDN DSB211SDN 2016 size
DSA221SDN DSB221SDN 2520 size
DSA321SDN DSB321SDN 3225 size
W Standard Specification
Type VC-TCXO TCXO
Item DSA1612SDN | DSA211SDN | DSA221SDN | DSA321SDN | DSB1612SDN | DSB211SDN | DSB221SDN | DSB321SDN
Frequency Range 16 to 60MHz | 12.288 to 52MHz 9.6 to 52MHz 16 to 60MHz | 12.288 to 52MHz 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 (Vcc) +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)
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 +1.0x10%, £2.5X10° max/-40 to +85C +0.5X10%, £2.5%10° max/-40 to +85C
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 | +3 0x10® to £5.0X10*/Vcont=+1.4V+1V @Vccz+2.6V B
Control Sensitivity | T3-0X1 0° to £5.0x10°¢/Vcont=+0.9V+0.6V @Vcc=+1.8V
Response Slope Positive -
Start up 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/AEC-Q200
Packing Unit (1) DSA1612SDN/DSA211SDN/DSA221SDN, DSB1612SDN/DSB211SDN/DSB221SDN: 3000pcs./reel(¢180)
g DSA321SDN, DSB321SDN: 2000pcs./reel(¢180)

(1) Moisture prevention packing is unnecessary. i ificati
Moisture Sensitivity Lavel: LEVEL 1 (IPC/JEDEC J-STD-033) Consult our sales representative for other specifications.
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DAISHINKU CORP.

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

Hl Dimensions

[mm]

H DSA1612SDN/DSB1612SDN

Model Code Pin Connections
A:VC-TCXO(DSA1612SDN) Pin No. | Connection
B:TCXO(DSB1612SDN) #1 | Vcont(VC-TCXO)/GND(TCXO)

#2 | GND

#3 Output

#4 Vcc

Model Code 1.6£0.1

Hl Recommended
Land Pattern

<Top View>

Il DSA211SDN/DSB211SDN
Model Code

Pin Connections

AN : VC-TCXO (DSA211SDN) Pin No. | Connection
BN : TCXO (DSB211SDN) #1 Vcont(VC-TCXO)/GND(TCXO)
#2 GND
#3 Output
#4 Vcc
Model Code 2.0£0.15 Frequency

1.6£0.15

Logo Lot No. Hl Recommended
S Land Pattern
t <Top View>
o
1.80
0015 0.60
(Index) &

#1

3 | o
o o
2 5 3 % :
o o i
o \
<
o
l DSA221SDN/DSB221SDN l DSA321SDN/DSB321SDN
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) #1 | Vcont(VC-TCXO)/GND(TCXO) BN : TCXO (DSB321SDN) #1 | Vcont(VC-TCXO)/GND(TCXO)
#2 GND #2 GND
#3 Output #3 Output
#4 Vec #4 Vec
3.2+0.15
Model Code 25$0.15 Frequency Model Code
ﬁ wn
S S
H H
S 0
o~ o~ }L /!
#1 Index _ Logo totNo e | | | B Recommended
Il Recommended Logo Lot No. Land Pattern
Land Pattern - <Top View>
. 5 iew
<Top View> (N R
1.95 ©
3 #1 ‘ #2 v R g 72
S | o[l |
[10.20 | ARIZ i % -
(index) | o I I e 18
n ZZ | - —= ‘
™ o 1 :
- :I}Q | |
#4 Uyl o | #3 L A7
0.40 :
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DAISHINKU CORP.

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

M Features

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

@ Low voltage operation

@ Low phase noise

@ Single packaged structure

® AEC-Q100/AEC-Q200 compliant

H Applications
@® GPS / GNSS
@ Telematics,Satellite radio

Pb-Free

RoHS/ELV Compliant

Actual size O

M Standard Specification

ltem

Type

DSA211SP(VC-TCXO) DSB211SP(TCXO)

Output Frequency Range

12.288 to 52 MHz 12.288 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 (Vcc)

+1.8V/+28V/+3.0V/+3.3V

Current Consumption

+1.7 mA max. (f£26MHz)/+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

+1.5X% 107® max.(After 2 reflows)

vs. Temperature

+1.0X107° max. / —40 to +105C ‘ +0.5X107° max. / —40 to +105C

vs. Supply Voltage

+0.2%X107® max. (Vcct5%)

vs. Load Variation

+0.2%X 107 max.

vs. Aging

+1.0Xx107° max. /year

Start up Time

2.0ms max.

Frequency Control
Control Sensitivity

+30%10°to 50X 107/ Veont=+14V+1V  @Vcc2+26V
$30x10°to +5.0% 107 / Vcont=+0.9V+0.6V @Vcc=+1.8V

Response Slope Positive -

SSB Phase Noise [f=15MHz] [15MHz<f=26MHz] [f>26MHz]
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/AEC-Q200

Packing Unit (1)

3000pcs./reel (¢ 180)

M

Prevention of moisture packing is unnecessary
Moisture Sensitivity Level : LEVEL 1 (IPC/JEDEC J-STD-033)

Consult our sales representative for other specifications.

[mm]

M Dimensions

1.6+0.15

Model Code

#1Index

2.0+0.15

Logo

—
=
=3

@H
el
0
S}

H Recommended Land Pattern

Model Code (Top View
Frequenc AP : VC-TCXO(DSA211SP) op View.
Hreduency BP : TCXO(DSB211SP) 1.80
0.60
Pin Connections S
Pin No. | Connection o| ," } ; ,,
- #1 Vecont(VC-TCXO)/GND(TCXO) & |4 WA ,',A: i
#2 GND o % | é
—--- #3 | Output M' |% °
#4 | Ve —-— — -]
Lot No. ‘éf/zﬁ o /////ﬂ
e

0.40
|
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SMD TCXO (For Automotive)

H Features

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

@ Supply voltage from +1.7 up to +3.6V

® CMOS Level Output

@ Low phase noise

@ Single package structure

® AEC-Q100/AEC-Q200 Compliant

H Applications
@ Automotive multimedia device, WIiLAN and visual applications
such as automotive camera

ROHS/ELV Compliant

Actual size @

W Standard Specification

Type

tem yp DSB211SJA

Frequency Range 13 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 (#1 pin "L" Level) +10 1A max.

FreaEE) Sl +1.5X10° max. (After 2 reflows)

Tolerance
+2.5%X10° max./ -40 to +85C
vs. Temperature +5.0%10® max./ -40 to +105C
+20x10° max./ -40 to +125C(Option)
vs. Aging +1.0x10° max./year

Symmetry 45 to 55% (50% Vcc Level)

0 Level Output Voltage VceX 0.1V max.

1 Level Output Voltage Vce X 0.9V min.

Output Load 15pF

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

OE Pin 0 Level Input Voltage VceX 0.2V max.

OE Pin 1 Level Input Voltage Vce X 0.8V min.

Start Up Time 3.0ms max.

Output Enable Time 3.0ms max.

Output Disable Time 150ns max.

Phase Noise [f=26MHz] [26MHz<f=52MHz]
Offset 1kHz -145dBc/Hz -141dBc/Hz
Offset 100kHz -158dBc/Hz -157dBc/Hz

Reliability AEC-Q100/AEC-Q200

Packing Unit (1) 3000pcs./reel (¢ 180)

(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.

Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)

[mm]
l Dimensions Il Recommended Land Pattern
Model Code 2001 Frequency <T0p View>
Pin Connections
#3 Pin No. | Connection
S #1 OE (Output Enable) 0.9
+H #2 GND
9 #3 | Output #4 T #3f0
R #4 Vecec { i '3
#2 Functi 8 F———-F
#1index  logo  LotNo. _ #?Tr?p:;in #3 Output condition O |
S H Oschilléation out 4}
H L Hig
Q #1 L — #2
o
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DAISHINKU CORP.

SMD TCXO (For Automotive)

M Features

@ Digital temperature compensated type

@ High precision: £5.0x10° (—40 to +857C)
@ Low current consumption Pb-Free
® AEC-Q200 Compliant

o . A
v v M Applications
@ High precision clock source

@ High precision clock source for RTC

ROHS/ELV Compliant

Actual size ]

W Standard Specification

Spec. "
ltem Legend = = Condition
min. typ. max. Unit
Output Frequency fo - 32.768 - kHz
Supply Voltage Range AV +1.5 - +3.63 \ (Temperature Compensated Operating)
Frequency Tolerance f_tol -5.0 - +5.0 X107 | —40 to +85C
Vcc=+1.8V or +3.3V, Temperature Compensation Interval:0.5s,
- - +3.5
_ No Load
Current Consumption lcc UA -
Vcc=+1.8V or +3.3V, Temperature Compensation Interval:2.0s,
- - +3.2
No Load
Symmetry SYM 40 50 60 % at 50% Vcc
0 Level Output Voltage VoL - - Veex0.1 v
1 Level Output Voltage Vo Vcex0.9 - -
Rise and Fall Time tr, tf - - 50 ns Vce=+1.5 to +3.63V, 10 to 90% Vcc Level
Load Condition L_cmos - - 15 pF
Start Up Time Tstart - - 1.0 s
Reliability AEC-Q200
Packing Unit (1) 3000pcs./reel (¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications.
[mm]
H Dimensions Hl Recommended Land Pattern
<Top View>
Model Code
Pin No. | Connection
#1 _|GND
#1 Index #2 |Output
#3 [Vcc
#4 |GND
E:
o
#4|0.35
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DAISHINKU CORP.

SMD TCXO (For Automotive)

@ M Features

@ Digital temperature compensated type
@ High precision: +£5.0%10 (—40 to +857C)
@ Low current consumption

= : ® AEC-Q200 Compliant

H Applications
@ High precision clock source
@ High precision clock source for RTC

ROHS/ELV Compliant

Actual size 3

l Standard Specification

Spec. .
Item Legend = = Condition
min. typ. max. Unit
Output Frequency fo - 32.768 - kHz
Supply Voltage Range Vce +1.5 - +3.63 Y (Temperature Compensated Operating)
Frequency Tolerance _ _ 6| _ 5
(Includes frequency tolerance at room temperature.) ftol 5.0 +5.0 %10 400 +85¢C
_ _ Vec=+1.8V or +3.3V, Temperature Compensation Interval:0.5s,
+35 No Load
Current Consumption Icc LA -
_ _ +3.2 Vece=+1.8V or +3.3V, Temperature Compensation Interval:2.0s,
: No Load
Symmetry SYM 40 50 60 % at 50% Vcc
0 Level Output Voltage VoL - - Veex0.1 v
1 Level Output Voltage VoH | Vcex0.9 - -
Rise and Fall Time tr, tf - - 50 ns [ Vcc=+1.5to +3.63V, 10 to 90% Vcc Level
Load Condition L_cmos - - 15 pF
Start Up Time Tstart - - 1.0 S
Reliability AEC-Q200
Packing Unit (1) 3000pcs./reel (¢ 180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level:Level 1 (IPC/JEDEC J-STD-033
[mm]
H Dimensions Il Recommended Land Pattern
Frequency 3.2040.15 <Top View>
Model Code 232
#(17 T
n 771 V%4
2 \ 22 i
ﬁ Pin Connections " ‘u ' - I ' /,‘
N‘ Pin No. [ Connection | T T
#1 Vec 7 4! W//l R
# |GND ‘ 3 T g
#3 | Output % ‘fﬁﬁf‘mﬁfi@
#4 Vee 1.08

T

|

|
LA

#44 +

=}

®

S
0.67
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SMD Real Time Clock Module

D

OSP

Under Development

H Features

@ Digital temperature compensated type

@ High precision : £5.0x10° (-40 to +85C), £7.0x10° (-40 to +1057C)

@ Low current consumption

@ Low voltage operation : +1.5 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

@ Fixed-cycle timer interrupt function:244us to 255min

@ Time update interrupt function:minute-second

RoHS Compliant

Actual size {3 :
@ Clock output function:32.768kHz, 1024Hz, 32Hz, 1Hz
@ Supply voltage detection function:
+1.5V temperature compensation operating voltage detection
+1.3V supply voltage under voltage detection
® AEC-Q100/AEC-Q200 compliant
* ")C-BUS" is a trademark of NXP semiconductors.
H Applications
@ High precision clock source
. @ Car navigation, Smart meter, Data logger
l Standard Specification
Item Legend : SRee - Condition
min. typ. max. unit
Output Frequency fo — 32.768 = kHz
Vcc +1.3 - +5.5 (Clock Timing Operating)
Supply Voltage Range Vtem +1.5 - +5.5 \Y (Temperature Compensated Operating)
Vint +1.5 - +5.5 (Interface Operation) I’C-BUS
-5 - +5 6 |40 to +85C
Frequency Tolerance f_tol = — 7 X 10 20 t0 +105C
- 0.30 2.10 Vcec = +3.0V Temperature Compensation Interval:30s,
lcct SCL = SDA = INTN = Vcc,OE = GND
- 0.42 2.90 Vce = +5.0V (Output Off)
Current Consumption MA -
- 0.90 2.80 Vce = +3.0V Temperature Compensation Interval:30s,
lcc2 SCL = SDA = INTN = OE = Vcc
- 1.30 4.00 Vcc = +5.0V (Output On), No Load
Load Condition L_cmos — — 15 pF
Symmetry SYM 40 - 60 % 50%Vcc
1 level Output Voltage VOH 0.8xVcc - - Vv lor=-TmA
0 level Output Voltage oL — — 0.2xVcc V lo.=1mA
Rise / Fall Time Tr/Tf - - 100 ns 20 to 80%Vcc
OE Pin -
1 level Input Voltage ViH 0.8xvec Ve v
OE Pin _
0 level Input Voltage ViL 0 0.2xVec M
Start Up Time Tstart - - 1 s Ta = +25C, Vcc = +1.3V
Packing Unit (1) 2000pcs./reel (¢ 180)
(1) Moisture prevention packing Consult our sales representative for other specifications.
[mm]
H Dimensions
3.2 Function Pin Function
18| #7 #6  |#5 #1 Input #5 Output Condition No. | Name | I/0 Description
— H Oscillation out #1 OE | Output control enable input (L:High impedance, H:Clock output)
L High Z THz signal, alarm i ignal, fixed-cycle timer i
o | B32TS]} : 2 | NN | 0 o e et S i apan o st
Marking #3 N.C. N ti
®D/201 0 Type 0327 £ GND || Ground connection.
! (2) Logo D #5 |Output | 0 | Clock output connection.
#1 #2 #3 #4 (3) Date code | Year(1digit) + Week(2digits) #6 SCL | 12C-BUS serial interface clock input connection.
€.8.2022/1/1 — 201 #7 | SDA | 1/0 | IPC-BUS serial interface data input/output connection.
; - #8 Vcc - | Supply Voltage
g@ ¢ M Recommended Land Pattern
= <Top View>
2.75 .
#1 | #2 r%#z #4
] ERgNES Bo.os
m[ 035 |
N A= 1
[ | = Rk
#8 #7 | #6 #5|w0
o
o
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Quartz Devices

Monolithic crystal filters

(Example)

Surface mount
monolithic crystal filter

Length

Represents first digit of the dimension in millimeter

Width

Represents first digit of the dimension in millimeter

Number of terminals
3: six terminals 4: eight terminals

Sealing method

S: seam weld seal

Product characteristics
A: 2pole B,D: 4pole C: 3pole

Product characteristics
F: Fundamental O: Overtone

DAISHINKU CORP.




Monolithic Crystal Filters

DAISHINKU CORP.

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
©) Noml?oatl\I;\rHeg)uency Nominal value of center frequency. of Frequency(Hz) —»
Pass Bandwidth | Frequency interval at which relative 6L T Vv
@ 4 attenuation is guaranteed to be equal to w A1
PE (kHz), A1(dB) | o less than a given value, A1. @R
i Frequency interval at which relative
® s_toi Bandmd(:h attenuation is guaranteed to be equal to
5% (kHz). A2 (dB) | or more than a given value, A2. ®At @p- @P+
o Ripple The maximum difference between the \
minimum attenuation and the minimum =
R (dB) loss within the pass band. N \k\
. Difference in attenuation when filter is inserted and T,
® Insertion Loss not inserted. Can be either of the following.
L (dB) Minimum loss: Minimum value of insertion loss. gg‘;ﬂ;’c?effsgcs
Insertion loss at f0: Insertion loss at nominal frequency.

® Guaranteed Attenuation | Relative attenuation guaranteed in a

A3 (dB) specific range within the stop band. ﬁ

Spurious Relative attenuation produced as a result e
@ d of spurious frequencies in a specific

A4 (dB) range within the stop band. K

Tolerance in Difference between the maximum value

Group Delay Time | and minimum value of the group delay -\ @Az

At (us) time within the pass band. ®S+ a4

Terminating Impedance
Rt//Ct (Q//pF)

Signal-source impedance or loading
impedance as viewed from the filter side.
Expressed as resistance and parallel
capacitance including floating
capacitance.

Coupling . )
: Capacitance of the connection between
Capacitance elements for 4pole filter.
Cc (pF)
Operating Temperature range over which the

Temperature Range

monolithic crystal filter can be operated
within allowable deviation range.

<«— Attenuation (dB)

Attenuation Characteristics
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DAISHINKU CORP.

Selection Guide

IE" Industrial Equipment 'TC Mobile Phone, Wireless Communication

Monolithic Crystal Filters

. size (mm) Frequency Range Operating Overtone Pass Bandwidth Recommended | Catalog
Type Al S L W (mlgx) (MHz) Temperazgg)re G2 Order Pole (kHz min./3dB) Application Page
DSF334SAF 45 to 130 Fundamental
DSF3345A0 O 30 | 30 | 1 100 to 160 -20 to 470 3rd 2 +35, %75, +15 TC 86
DSF334SCF 60 to 130 Fundamental 3
DSF633SAF 20 to 160 Fundamental
DSF633SDF l:] 60 | 35 | 13 37t0 130 -20 to +70 Fundamental 4 +3.5, £7.5, £15 IE TC 87
DSF6335SDO 60 to 160 3rd
DSF753SAF 16 to 90 Fundamental
DSF753SA0 60 to 160 3rd 2
DSF753SCF 20to 130 Fundamental
DSF7535CO l I 70 | 50 | 15 90 to 160 -20 to 470 3rd ’ +3.5, £7.5, £15 IE TC 88
DSF753SBF 30to 70
Fundamental
DSF753SDF 20to 130 4
DSF753SDO 60 to 160 3rd

Pole VS Shape factor

Pole VS Shape factor  Frequency (kHz)

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

AN

20 | 2pole N
REE2YER

> )

% 40 /// / / \\\ _—
S — / N

T / / \ [~ |
% . |3poleJ‘// \

g g 4pole \\

85



DAISHINKU CORP.

SMD Monolithic Crystal Filters

B Features

@ 3030 size, lightweight (0.03g) and miniature SMD
crystal filter. Just 0.9mm height.

@ Excellent shock and vibration resistance.

® Low spurious

H Applications

@® Radio communications

Pb-Free

RoHS Compliant

Actual size []
H Standard Specification
Type DSF334SAF DSF334SAF DSF334SCF
Model D50003AM D50015AM DA6115FM DA6270FM
Pole 2 2 3 3
Overtone Order Fundamental Fundamental Fundamental Fundamental
Nominal Frequency 50.000 MHz 50.000 MHz 161.950 MHz 162.000 MHz

Pass Bandwidth

+1.5kHz min./3dB

+7.5kHz min./3dB +7.5kHz min./3dB +35kHz min./3dB

Stop Bandwidth

+18kHz max./15dB

+25kHz max./13dB +20dB min./50kHz +10dB min./125kHz

Ripple 1dB max. 1dB max. 1dB max. 1dB max.

Insertion Loss 40dB max. 3.5dB max. 5dB max. 5dB max.

Guaranteed Attenuation 60dB min. 60dB min. 70dB min. 50dB min.
Terminating Impedance 400Q//9pF 750Q//3pF 120Q//—0.8pF 320Q//—0.4pF

Operating Temperature Range

—20 to +70C

Packing Unit (1)

2000pcs./reel(¢ 180)

1) Moisture prevention packing is unnecessary.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-03

Consult our sales representative for other specifications.

Il DSF334S [mm] M Improved phase noise characteristics
Hl Dimensions
INPUT 3.0+0.1 . .
MARK i i MCF Measurement Configuration
Lot No. Pin l;lo. Corp:ecpon
2 GND. \/
3 GND.
4 GND.
#5 Output TCXO |—1 Y¥Y¥ MCF O
= #6 GND.
2 — #7 GND. —
S #8 GND. T T T
[32]
i = = = =
Logo Model = =-=--=--=-=-=-=-=-=-=-=------~-
'l Recommended Land TCXO or Oscillator (SPXO)
o aEﬁ i Pattern
1
& 7 1 (Top View)
1
Om o | | 1.0 | ‘0.7‘ 20
Y . 1 [ |<«—>
O #4 1 n SPXO 100MHz Our standard product alone
#3 | ‘ #5_ _ ,ﬁ, 9 0 p
| ZYMA) A;7 @ " = gl‘(ﬁ Z\ | J Frj‘ SPXO 100MHz Our standard product + MCF 100MHz
\n ! X -60
o lo A U 7 v @ | L zdzdl |«
eIRiZZ ‘ 46 IoI %@\p \ ZH‘T o T
1
| ~ S
iz UV : A Al [0 — 9
A | KA 1207 2 100
ol #1 ‘ #7 3
9 #8 0.5 ! 2.2 ©
e ! 2Z 120
2.1 1 [}
! o
£

R(Q)
(=Rt—50)
S.G

500 Ct(pF)

H Measurement Circuit

#3 #4 45
#2 \cE #6

#1 #7
#8

N
o

-160

-180

-200

1E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1E+06 1.E+07 1.E+08

Offset Frequency [Hz]
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DAISHINKU CORP.

SMD Monolithic Crystal Filters
DSF633S 2POLE/DSF633S 4POLE

M Features

@ 6035 size, lightweight (0.072g) and miniature
SMD crystal filter. Just 1.1mm height.

@ 4 pole function in a single package. Po-Free

@ Excellent guaranteed attenuation.

@ Excellent shock and vibration resistance.

H Applications
@® Radio communications

RoHS Compliant

Actual size l:]

l Standard Specification

Type DSF633SDF
Model D38807GR D49903GR D58010GR D73312GR DA3050GR
Pole 4 4 4 4 4
Overtone Order Fundamental Fundamental Fundamental Fundamental Fundamental
Nominal Frequency 38.850 MHz 49.950 MHz 58.050 MHz 73.350MHz 130.000MHz
Pass Bandwidth +3.75kHz min./3dB +1.75kHz min./3dB +5.0kHz min./3dB +6.0kHz min./3dB +25.0kHz min./3dB
Stop Bandwidth +15.0kHz min./35dB +6.25kHz max./20dB +12.5kHz max./25dB +25kHz max./40dB +100kHz max./35dB
Ripple 1dB max. 1dB max. 1dB max. 1dB max. 1dB max.
Insertion Loss 6dB max. 6dB max. 5dB max. 5dB max. 5dB max.
Guaranteed Attenuation 76dB min. 76dB min. 80dB min. 80dB min. 70dB min.
Terminating Impedance 710Q//4pF Cc=12.5pF 150Q//11pF Cc=33pF 450Q//4.5pF Cc=9.5pF 380Q//5pF Cc=11pF 560Q//0.2pF Cc=3.5pF
Operating Temperature Range —20 to +70C
Packing Unit (1) 1000pcs./reel(¢ 180)

(1) Moisture prevention packing is unnecessary.

Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033) Consult our sales representative for other specifications.

Il DSF633SA [(mm] H DSF633SD [mm]
H Dimensions H Dimensions
6.0+0.2 Pin_No.| Connection 6.0+£0.2 Pin No.| Connection
1 Model 1 INPUT [ 1 Model 1 INPUT
S i : aND: o Rl ] S Comec win #6
=4 40815AR1 - =} 38807GR1 onnect wi
H e 707 4 OUTPUT ¥ne 701 4 QUTPUT
o || K 70 5 GND. 0 LS 5 GND,
6 GND. ——= 6 Connect with #3
Logo Lot No.
- - - - - - - - - = - - - - - - - - - - =
S r— l Recommended Land Pattern | ll Recommended Land Pattern
H <Top View> \ <Top View>

Hl Measurement Circuit
RQ) 7|

MCF LM
#1 #6 #5

50Q

7

I Characteristics Chart (fo=49.95MHz, P=11.75kHz) Il Characteristics Chart (fo=73.350MHz, P=16.0kHz) Il Characteristics Chart (fo=130.000MHz, P=125.0kHz)

<DSF633SDF 49.950MHz D49903GR> <DSF633SDF 73.350MHz D73312GR> <DSF633SDF 130MHz DA3050GR>
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 -125-100 75 50 25 00 25 50 75 100 125 b 25 20 45 -10 5 0 5 10 15 20 25 b Jo0 80 60 40 20 0 20 4 0 8 100
o 0 0 0
5 10 5 10 5 410
20 : B 20
-0 "y 210 20 0 .
g5 -30 8 s -30 B 30
§ -20 -40 5 20 40 £ 40
5 25 50 T 5 50 B 20 50
2 2 2
£ 30 60 £ 30 60 £ 25 60
< 35 a—> 70 < 5 70 < w0 70
40 M 80 40 80 4 80
-45 -90 45 90 3 -90
50 1l M !\ M -100 50 ! MﬁMMMM m.mlmuNmmlmMalJ\h 100 40 100
Frequency(kHz) Frequency(kHz) Frequency(kHz)
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DAISHINKU CORP.

SMD Monolithic Crystal Filters
DSF753S 2POLE/DSF753S 3POLE/DSF753S 4POLE

B Features

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

@® Excellent shock and vibration resistance Pb-Free

H Applications

@® Radio communications

RoHS Compliant

Actual size

l Standard Specification

Type DSF753SAF DSF753SCF DSF753SBF/DSF753SDF DSF753SDO
Model D21415AQ D45015FQ D46307GQ D50810GQ D73312GQ DA4917GQ
Pole 2 3 4 4 4 4
Overtone Order Fundamental Fundamental Fundamental Fundamental Fundamental 3rd overtone
Nominal Frequency 21.400 MHz 45.000 MHz 46.350MHz 50.850MHz 73.350MHz 149.9725 MHz
Pass Bandwidth +7.5kHz min./ 3dB +7.5kHz min./3dB +3.5kHz min./3dB +5.0kHz min./3dB +6.0kHz min./3dB +8.68kHz min./3dB
Stop Bandwidth +25kHz max./18dB +50kHz max./30dB +18kHz max./40dB +20kHz max./40dB +25kHz max./40dB +15dB min./30kHz
Ripple 1dB max. 1dB max. 1dB max. 1dB max. 1dB max. 1dB max.
Insertion Loss 2dB max. 3dB max. 5dB max. 5dB max. 5dB max. 6dB max.
Guaranteed Attenuation 70dB min. 70dB min. 80dB min. 80dB min. 80dB min. 60dB min.
Terminating Impedance 1500Q//2.5pF 700Q//—1pF 400Q)//4pF Cc=17.5pF | 560Q//4pF Cc=9.7pF | 450Q//4pF Cc=9.2pF [800Q//-0.2pF Cc=0.6pF
Operating Temperature Range —20 to +70C
Packing Unit (1) 1000pcs./reel(¢ 180)
(1) Moisture prevention packing is unnecessary. Consult our sales representative for other specifications.
Moisture Sensitivity Level: LEVEL 1 (IPC/JEDEC J-STD-033)
Il DSF753SA/DSF753SC [mm] M DSF753SB/DSF753SD [mm]
H Dimensions H Dimensions
7.0£0.2 7.0%0.2
Pin No. [Connection Pin No. [Connection]
| #1 Input Input
‘ %% C‘?‘E% Conrgcrl\‘v?lﬁs
a3 21415AQ1 oo Output
g | = #6 GND. 7770’""?“‘”";’ ]
0 KDS T701
|
Logo ‘

i M Recommended Land Pattern
1 (Top View)

[
R

254

[

R(Q) 7F

(=Rt—50)
(=Rt=50)

500 Ct(pF)
50 Q C“pi[

I Characteristics Chart (fo=45MHz, P=£7.5kHz 2POLE) I Characteristics Chart (fo=45MHz, P=£7.5kHz 4POLE) [ Characteristics Chart (fo=73.350MHz, P=16.0kHz 4POLE)

<DSF7535AF21.400MHzD21415AQ> <DSF753SBF 45.000MHz D45015GQ> <DSF753SDF 73.350MHz D73312GQ>
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
b2 20 15 40 5 0 5 f0 15 20 5 b2 20 s 0 5 0 5 0 15 B B b 25 20 45 40 5 0 5 o 15 2 %
5 410 5 10 5 10
10 b—> i 20 10 b 20 10 20
& -15 I\ |1 30 g s 30 & 15 br— 30
< 2 I 40 £ 2 40 g 20 40
g 25 a > lv/\« A I\ / l,/\ 50 E 25 a7 50 B 25 50
2 2
£ 30 VA s 60 g %0 ‘Q 60 g 30 a——> 60
35 WA 70 < 35 70 < 35 70
-40 \J -80 40 80 -40 80
45 MWNW 90 45 -90 -45 90
-50 -100 50 -100 -50 ~ by, -100
Frequency(kHz) Frequency(kHz) Frequency(kHz)
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Silicon Timing Devices
MEMS oscillators




Selection Guide

info/class/4-l-mems/).

kHz Band MEMS Oscillator

[Icons | [I€E Consumer Equipment

E Scan the QR code to check the table of contents page of our web site "MEMS Oscillators” (URL: https://www.kds.

IE  Industrial Equipment | TC Mobile Phone, Wireless Communication

Size (mm) Frequency a
Type Actual Size Output Frequency Range Characteristics over Operatms;ergperature Supply Voltage Current Consumption |Recommended| Catalog
P L w P (kHz) Temperature e V) (uAtyp.) Application Page
(max.) (x109) (€
MO1532 = 15 | 08 | 06 |NanoDrive™LvCMOS 32768 +100 -40 o +85 +1.210 4363 +0.90 EETC | o
=] 1.5 0.8 0.6
MO1534 NanoDrive™ LVCMOS 0.001 to 32.768 +100 -40 to +85 +1.2to +3.63 +0.90 - TC
[ 2.0 1.2 0.6 92
MO1569 o 1.5 0.8 0.6 LVCMOS 0.001 to 462 +50 -40 to +85 +1.62 to +3.63 +2.0 pA (100kHz) - TC
MO1630 = 20 | 12 | o6 LVEMOS 16384, 32768 +150 -40 to +105 +1.5t043.63 +1.00 EETc | o
kHz Band Temperature Compensated MEMS Oscillators
Size (mm) Frequency .
T Actual Size = Output Frequency Range Characteristics over Operatmsa'l;\ergperature Supply Voltage Current Consumption |Recommended | Catalog
(RS L W P! (kHz) Temperature 'Cg ) (uA typ.) Application Page
(max.) (x10%) ()
+5/%
MO1552 NanoDrive™ LVCMOS £5/£10/£20 +1.5t0 +3.63 +0.99
over temp.
MO1566 32.768 +3 allinclusive 40 to +85 - TC 91
= 1.5 0.8 0.6 LVCMOS +5 allinclusive +1.8 +4.5
MO1568 After Overmold/
Underfill
MO1576 LVCMOS 0.001 to 2000 +5 all inclusive -40 to +85 +1.62 to +3.63 +8.0 pA (100kHz) - TC 92
Low Power MEMS Oscillators
Size (mm) Frequency Tolerance q
T Actual Size Output Frequency Range (x10%) OperatmgaT:rgperature Supply Voltage Current Consumption |Recommended | Catalog
PRS L w H P (MHz) (Includes frequency tolerance (ag V) (mA typ.) Application Page
(max.) at room ]
+1.62t0 +1.98 +0.006 to +0.34
+ B 3
MO8021 = 1.5 0.8 0.6 LVCMOS 1.0to 26 +100 40 to +85 225 t0 +3.63 (+0.9 A stby) - TC 92
Low Phase Jitter MEMS Oscillators
Size (mm) Frequency Tolerance .
Type Actual Size Output Frequency Range (x10%) Operat\nga'lr"e:peralure Supply Voltage Current Consumption |Recommended | Catalog
YP L W H P! (MHz) (Includes frequency tolerance at (t% V) (mA typ.) Application Page
(max.) foom temperature.)
I:l 27 24 0.8
MO8208 l:l 1.0 to 80
32 25 08 +10, £20, +29 to +36
+10, £20, o
|:| 50 32 08 LVCMOS 125, +50 -40 to +85 +2.25 to +3.63 (+10 pA stby) - IE
MO8209 I:l 70 50 10 80 to 220
94
MO9120 [ 12 25 08 251t0 2125
50 32 08 LVPECL +10, +20, .
MO9121 ] oS 1.0t0 220 s 40 to +85 +225t0+3.63 +54 t0 +69 ICE IE
MO9122 I:l 70 5.0 10 220 t0 625
32 standard
(WoREEs D 32 25 0.8 Frequencies
LVPECL
MO9366 L] 50 | 32 | o8 LVDS 100220 10,220, -40 to +105 +225t0 4363 176 to +84 ICE IE 93
HesL +25, +50
MO9367 I:l 7.0 5.0 1.0 220to 725
Temperature Compensated MEMS Oscillators
Size (mm) Frequency Characteristics | Operating Temperature
P Frequency Range Supply Voltage Current Consumption |Recommended | Catalog
Type Actual Size L w H Output (MH2) over Tempgrature Rabnge ) (mA typ.) ‘Application Page
(max.) (x10%) ()
MO5155 10 std. GNSS Freq.
MO5156 1.0 to 60 +0.5, £1.0, £2.5
Clipped Sinewave
MO5157 (1 to 60 MHz) 60 to 220 -40 to +105C
LVCMOS
MO5356 ] 50 | 32 | 10 1.0t0 60 +2.25 10 43.63 +40 10 +50 [CE E 95
+0.1, £0.2, £0.25
MO5357 60 to 220
MO5358 C“pps/dci}\”g;” ave. 1.0to 60
60 t0 189, +0.05 0 to +70C
MO5359 LVCMOS 200 to 220
MEMS Oscillators with Spread Spectrum Function
Size (mm) Frequency Tolerance a
T Actual Size = output Frequency Range x10%) s T Supply Voltage Current Consumption |Recommended | Catalog
e L W H P! (Includes frequency tolerance © ) (mA typ.) Application Page
(max.) at room )
] 50 | 32 | o8 LVPECL
LvDsS
MO9002 1.0 to 220 +25, £50 +48 to +75
70 5.0 10 CML
HCSL
[ 25 | 20 | o8 +1.71 to +1.89,
|:| 3.2 25 0.8 +2.25 to +3.63
-40 to +85 +3.2t0 +4.1 IE %
MO9003 |:| 50 3.2 0.8 1.0to 110 £50, £100 (+0.4 0 +4.3 i stby) Ice
| | 7.0 5.0 1.0 LVCMOS
O 2.0 1.6 0.8
+1.62 to +1.98 +5.0to +6.5
2.5 2.0 0.8 + + + .
Llekus El T Tos 10to141 £20, £25, £50 +2.25t0+3.63 | (+0.4 to +4.3 A stby)
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32 kHz MEMS Oscillators / 32 kHz TC-MO - pPower

BFeatures

@ Fixed 32.768 kHz
® Ultra-low power
@ Internal filtering eliminates external Vdd bypass cap

H Applications

® Mobile Phones, Tablets
@ Health and wellness monitors, Fitness Watches

@ Pulse-per- second timekeeping, RTC reference clock
@ Battery Management Timekeeping

DAISHINKU CORP.

Pb-Free

RoHS Compliant

Output Frequency Frequency Tolerance Supply Voltage |Current Consumption Size
Model (kHz) % ) (LA Typ.) (mm) Output
+10 room;
MO1532 75, 100 over temp. +1.2to +3.63 +0.90 NanoDrive™
1.5%X0.8%0.6 (CSP) LVCMOS
MO1552 +5, £10, £20 +1.5 to +3.63 +0.99
TC-MO over temp. : : :
32.768
SuIr\)Ae?]I'SCZS\O *3, 5 all inclusive
_ . +1.8 +4.5 1.5%0.8%0.6 (CSP) LVCMOS
MO1568 +5 all inclusive
Super TC-MO After Overmold/Underfill
MO1630 16.384, +20 room; 2.0%X1.2x0.6 (QFN)
~40 to +105C 32768 +75,100,150 over temp. | 1120 +3.63 +1.00 2.9%2.8%1.3 (50T23:5) | LVCMOS
Hl Standard Specification (MO1532)
Item Legend Min. ‘ Typ. Max. Unit Condition
Output Frequency Range Fout 32.768 kHz
+1.2 - +3.63 To=-10TC to +70C
Supply Voltage Vad +15 - +3.63 v T, = -40C to +85¢C
Operating Temperature Range T_use -10 to +70 / -40 to +85 c
- - +75 To=-10TC to +70C, Vdd: +1.5V to +3.63V
Frequency Stability [1] F_stab - - +100 x10°® Ta=-40C to +85C, Vdd: +1.5V to +3.63V
- - +250 To=-10C to +70C, Vdd: +1.2V to +1.5V
- - +10 Ta =+25° C, post reflow, Vdd: +1.5V to +3.63V
Frequency Tolerance [2] | F_tol _ ~ 120 X10°  ['T,=+25" C, post reflow with board-level underfill,
Vdd: +1.5V to +3.63V
First Year Aging F_aging1 -1.0 - +1.0 x10° Ta=+25C
- +0.9 - Ta=+257C, Vdd: +1.8V. No load
Core Operating Current [3] Idd - - +1.3 UA To=-10C to +70C, Vdd max: +3.63V. No load
- - +1.4 Ta=-40TC to +85C, Vdd max: +3.63V. No load
) - 180 300 Ta=-40C = T, = +507C, valid output
Start-up Ti 4 T_start
ek L st - - 450 MS ', =+50C <T, = +85C, valid output
LVCMQOS Output Option, TA = -40C to +85C, typical values are at T, = +25C
Duty Cycle DC 48 - 52 %
Output Low Voltage Voo - - Vddx0.1 \% Vdd: +1.5V to +3.63V, I, = +10 uA, 15 pF
Output High Voltage Von Vddx0.9 - - \% Vdd: +1.5V to +3.63V, Iy =-10 uA, 15 pF
. : - 100 200 10 to 90% (Vdd), 15 pF load, Vdd = +1.5V to +3.63V
R Fall T Tr, Tf
ise and Fall Time ' - - 50 ns 10 to 90% (Vdd), 5 pF load, Vdd = +1.62V

Packing Unit

1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180)

[1].
[2

=

ms to ensure an accurate frequency measurement.

[31.

core operating current + (+0.065 pA/V)X(output voltage swing).

[4].

Measured from the time Vdd reaches +1.5V.

91

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.
. Measured peak-to-peak. Tested with Keysight 53132A frequency counter. Due to the low operating frequency, the gate time must be >100

Core operating current does not include output driver operating current or load current. To derive total operating current (no load), add



MEMS Oscillators / TC-MO - pPower

O8O

MFeatures
@ Ultra-low power

@ Internal filtering eliminates external Vdd bypass cap

H Applications
® Tablets, Wearable, Portable audio

@® Health and wellness monitors, Fitness bands

@ |oT devices
@ Input devices

DAISHINKU CORP.

Pb-Free

RoHS Compliant

Output Frequency Frequency Tolerance Supply Voltage | Current Consumption Size
Model (kHz) (x1079) W) (1A Typ) (mm) Output
1 Hz to +20 room; 1.5X0.8%0.6 (CSP) NanoDrive™
e lssn 32.768 kHz +75,100,150 over temp | 1120 +3.63 +0.90 2.0%1.2X0.6 (QFN) LVCMOS
MO1569 1 Hz to 462kHz +50 +2.0 (100 kHz)

ol este 1 Hz to 2 MH +5 all inclusi 162104363 1 g0 (100 kH

Super TC-MO zto 2 MHz +5 allinclusive 0 2| 1.5%0.8%0.6 (CSP) LVCMOS
+1.62to +1.98, | +6to +340
MO8021 1 Hz to 26 MHz +100 +2.25to +3.63 | (0.9 pA stby)

Hl Standard Specification (MO8021)

Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 26 MHz
i +1.62 +1.8 +1.98
Operating Supply Voltage Vdd Y
+2.25 - +3.63 Any voltage from +2.25 to +3.63V
Operating Temperature | 1 -20 - +70 "C Extended Commercial
Range - -40 - +85 Industrial
Frequency Stability F_tol -15 - +15 x10° |Frequency offset at +25C post reflow
B B 6 |Inclusive of initial tolerance, and variations over operating
Frequency Tolerance F_stab 100 +100 x10 temperature, rated power supply voltage and output load.
First Year Aging F_aging1 -3.0 - +3.0 x10° [T,=+257C
- +60 - f=3.072 MHz, Vdd = +1.8V, no load
- +110 +130 f=6.144 MHz, Vdd = +1.8V, no load
Current Consumption [1] Idd - +230 +270 HA  |f=6.144 MHz, Vdd = +1.8V, 10 pF load
- +160 - f=12 MHz, Vdd = +1.8V, no load
- - +160 f=6.144 MHz, Vdd = +2.25V to +3.63V, no load
- +0.7 +1.3 Vdd = +1.8V, ST pin = HIGH, output is weakly pulled down
Standby Current I_std HA - -
- - +1.5 Vdd = +2.25V to +3.63V, ST pin = HIGH, output is weakly pulleddown
Duty Cycle DC 45 - 55 %
Output Low Voltage Vou - - Vddx0.1 Y loo =+0.5 mA
Output High Voltage Vou Vddx0.9 - - \Y loy =-0.5 mA
Rise and Fall Time Tr, Tf - +4.0 +8.0 ns 20% to 80%
Input Low Voltage V. - - Vddx0.2 \
Input High Voltage Vin 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
) . N - 75 110 f=6.144 MHz, Vdd = +1.8V
RMS Period Jitter T_jitt ps
- - 110 f = 6.144 MHz, Vdd = +2.25V to +3.63V
0.8 25 f = 6.144 MHz, Integration bandwidth = 100 Hz to 40 kHz
RMS Phase Jitter T ohi ' ] Vdd = +1.8V, Note [2]
(random) -Ph ns - - T
B B 25 f = 6.144 MHz, Integration bandwidth = 100 Hz ~ 40 kHz
’ Vdd = +2.25V to +3.63V, Note [2]
Packing Unit 1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180)

[11. 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 Vdd 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 - Super Low Jitter

BFeatures

@ Industry-Standard packages: 3.2X2.5 mm, 5.0X3.2 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

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

DAISHINKU CORP.

Pb-Free

RoHS Compliant

Output Frequenc Frequency Tolerance Supply Voltage |Current Consumption Size
Model P 09 e (A Typ) (mm) Output
MO9365 32 Standard 3.2X2.5%0.8,
requencies 5.0X3.2X0.8, LVPECL
MO9366 1 to 220 +10, £20, £25, £50 +2.25 to +3.63 +76 to +84 7.0X5.0%1.0 Il__i\/clgf
MO9367 220 t0 725 QFN)
l 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 vdd 270 13.00 330 \Y
+2.97 +3.30 +3.63
-20 - +70 Extended Commercial
Operating Temperature -40 - +85 . Industrial
Ra%ge g Touse 40 - +95 ¢
-40 - +105 Extended Industrial
-10 - +10
-20 - +20 L |Inclusive of initial tolerance, and variations over operating temperature,
AEEUSTE) TEHEEE F_stab -25 - +25 x10° rated power supply voltage and output load. P & P
-50 - +50
First Year Aging F_aging1 - +1 - x10° |T,=425C
Duty Cycle DC 45 - 55 %
OE Disable Supply Current I_oe - - +58 mA OE = Low
Input Low Voltage Vi - - Vddx0.3 \ Pin 1, OE
Input High Voltage Viy Vddx0.7 - - \Y Pin 1, OE
Start-up Time T_start - - 3.0 ms Measured from the time Vdd reaches its rated minimum value
Enable and Disable Time T_oe - - 3.8 us f=156.25 MHz
RMS Phase Jitter [1] T_jitt - 1 1.6 ps f=100, 156.25 or 212.5 MHz, Vdd = 3.3 or 2.5V
LVPECL output
Current Consumption Idd - - +89 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
Output Low Voltage Voo Vdd - 1.9 - Vdd- 1.5 \
Output High Voltage Von vdd - 1.1 - Vvdd - 0.7 \
Differential Output Voltage V_Swing 1.2 1.6 2.0 \
Rise and Fall Time Tr, Tf - 225 290 ps 20% to 80%
RMS Phase Jitter [random] T_phj - 0.225 0.275 ps Note [2]
LVDS output
Current Consumption ldd - - +79 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
Differential Output Voltage Voo +250 - +450 mv
Vop Magnitude Change AVep - - +50 mV
Offset Voltage Vos +1.125 - +1.375 \
Vos Magnitude Change AVos - - +50 mV
Rise and Fall Time Tr, Tf - 400 470 ps Measured with 2 pF capacitive loading to GND, 20% to 80%
RMS Phase lJitter [random] T_phj - 0.235 0.275 ps Note [2]
HCSL output
Current Consumption Idd - - +89 mA Excluding Load Termination Current, Vdd = +3.3V or +2.5V
Output Voltage Low Voo -0.05 - +0.08 \%
Output Voltage High Von 0.6 - +0.9 \Y
Differential Output Voltage V_Swing 1.0 1.4 1.8 \
Rise and Fall Time Tr, Tf - 360 465 ps Measured with 2 pF capacitive loading to GND, 20% to 80%
RMS Phase Jitter [random] T_phj - 0.225 0.275 ps Note [2]

Packing Unit

1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180: 3225 package)

[1]. Measured according to JESD65B
[2]. 5.0x3.2 and 3.2X2.5 mm package, f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all Vdd levels, includes spurs. Temperature ranges -20 to +70°C

and -40 to +85°C
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MEMS Oscillators - Low Jitter

O3 O

BFeatures

® Frequency tolerance as low as £10x10°®

@ Ultra-Low phase Jitter
H Applications

® Computing, storage, networking

@® Telecom, industrial control

@ SATA, SAS, Ethernet, PCI Express, video, WiFi

DAISHINKU CORP.

Pb-Free

RoHS Compliant

Output Frequency |  Frequency Tolerance Supply Voltage | Current Consumption Size
Model (MHz2) (X109 ) (MA Typ.) (mm) Output
MQO9120 25to0 2125 3.2X2.5x%0.8, LVPECL
MO9121 1to 220 +54 to +69 5.0xX3.2x0.8, LVDS
MO9122 220 to 625 10, £20. 425 450 925 to 43.63 7.0x5.0%1.0 (QFN)
+10, £20, + +2.25 to +3. 2.7X2.4X%0.8,
ORE 11080 +29 to +36 3.2X2.5%0.8, LVCMOS
(+10 pA stby) 5.0X3.2x0.8,
MO8209 80 to 220 7.0x5.0%1.0 (QFN)

H Standard Specification (MO9121)

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 Vdd +2.25 +2.5 +2.75 \Y
+2.25 - +3.63
Operating Temperature T use -20 - +70 c Extended Commercial
Range - -40 - +85 Industrial
-10 - +10
-20 - +20 & |Inclusive of initial tolerance, and variations over ratin
ATEEEnay el mes F_stab -25 - +25 x10° te(r:nti)ser:tgre, :aatle(tjope()\?ve?esuappgly 3olatta§e sagdeo&?)italt)a%.
-50 - +50
First Year Aging F_aging1 -2.0 - +2.0 x10°¢ Tpo= +25C
10-year Aging F_aging10 -5.0 - +5.0 To=+25C
Duty Cycle DC 45 - 55 %
Input Low Voltage V, - - 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 - 6.0 10 ms  |Measured from the time Vdd reaches its rated minimum value.
Resume Time T resume ~ 6.0 10 ms It?wrset:hn(;jlg?l mode, measured from the time ST pin crosses 50%
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 “A |ST = Low, for all Vdds
Output Low Voltage Voo Vdd - 1.9 - Vdd - 1.5 \
Output High Voltage Von Vdd - 1.1 - Vdd - 0.7 \Y
Rise and Fall Time Tr, Tf - 300 700 ps 20% to 80%
Enable and Disable Time T oe - - 115 ns ffoé 1:2-50’\&'452;30; grtlfgzr 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 VVdds
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 4A |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 AVep - - +50 mV
Offset Voltage Vos +1.125 +1.2 +1.375 V
Vos Magnitude Change AV - - +50 mV
Enable and Disable Time T oe - - 115 ns  |f=212.5 MHz - For other frequencies, T_oe = 100ns + 3 period
- 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

Packing Unit

1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180: 3225 package)
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DAISHINKU CORP.

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

BFeatures

@ 5.0%3.2 mm Ceramic package

® LVCMOS or Clipped Sinewave output

Pb-Free

W, ‘ H Applications
i @ Synchronous Ethernet
® Small cell
@ Optical transport-SONET/SDH, OTN
. IEEE1 588 RoHS Compliant
@ Test and measurement
Model Outpuf’\ilr_'ezc)quency Freque(n% (‘)I'%lerance Supply(\\//)oltage Curre(nrtn %o_rlj;gr.r)\ptmn (?T;zne]) Output
MO5155 10 std. GNSS Freq.
MO5156 1to 60 +0.5, £1.0, £2.5 Clipped Sinewave
MO5157 60 to 220 +2.25 to +3.63 (1 E3C6I8\(I_\)ASHZ)
MO5356 11060 +0.1, £0.2, £0.25 +40 to 450 5.0%3.2X0.95
MO5357 60 to 220 (Ceramic)
MO5358 1.0t0 60 Clipped sinewave.
6010 189 +0.05 +2.25 to +3.63
MO5359 200 to 22(‘) LVCMOS
l Standard Specification (MO5356)
Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 60 MHz
+2.25 +2.50 +2.75
+2.52 +2.80 +3.08
supply Voltage Ved +270 | +300 | +330 v
+2.97 +3.30 +3.63
-20 - +70 Extended commercial
Operating Temperature Range T_use -40 - +85 C Industrial
-40 - +105 Extended Industrial, ambient temperature
Initial Tolerance F_init -1.0 - +1.0 x10° |Inclusive of solder-down shift at 48 hours after 2 reflows at +25C
-0.1 - +0.1
féfnqpu;gfzrztability over F stab 78_28 - +8_28 %10 tReer;e;?;teucrl et(:a(;rg:s + fmin)/2 over the specified
-0.25 - +0.25
First Year Aging F_aging1 - £1.0 - x10® |T,=+25C
+6.25 x10° |VC TC-MO mode. Contact KDS for £12.5, £25
+6.25, £10, £12.5,+25, +50, £80,
Pull Range PR +£100, 2125, 150, 200, £400, x10° |DC TC-MO mode.
+600, £800, £1200, £1600, £3200
Upper Control Voltage VC_U Vddx0.9 - - \
Control Voltage Range VC_L - - Vddx0.1 \
Control Voltage Input Impedance VC_z 8 - - MQ
Control Voltage Input Bandwidth VC_c - 10 - kHz
Frequency Change Polarity - Positive Slope -
QUi @arREeT dd - +44 +53 mA No load condition, f = 19.2 MHz, TC-MO and DC TC-MO mode.
- +48 +57 No load condition, f = 19.2 MHz, VC TC-MO mode.
) - +43 +51 OE = GND, output is weakly pull down, TC-MO and DC TC-MO mode.
OE Disable Current I_od mA -
- +47 +55 OE = GND, output is weakly pull down, VC TC-MO mode.
Input Low Voltage Vi - - Vddx0.3 \ For OE pin
Intput High Voltage Vi Vddx0.7 - - \% For OE pin
Start-up Time T_start - 2.5 3.5 ms Time to first pulse, Measured from the time Vdd reaches its rated minimum value.
RMS Period Jitter T_jitt - 0.8 1.1 ps f=10 MHz
LVCMOS Output
Duty Cycle DC 45 - 55 %
Output Low Voltage VoL - - Vdd x0.1 \Y lo. =-3mA
Output High Voltage Von Vddx0.9 - - \ lon =+3 mA
Rise and Fall Time Tr, Tf 0.8 1.2 1.9 ns 10% to 90% Vdd.
RMS Phase Jitter (random) T_phj - 0.31 0.48 ps f =50 MHz, Integration bandwidth = 12 kHz to 20 MHz, -40 to +85 C
Clipped Sinewave Output
Output Voltage Level Vout +0.8 - +1.2 % 10kQ || 10pF = 10%
Rise and Fall Time Tr, Tf - 3.5 4.6 Vv 20% to 80% Vdd, 19.2MHz
RMS Phase Jitter (random) T_phj - 0.31 0.48 ps f =60 MHz, Integration bandwidth = 12 kHz to 20 MHz, -40 to +85 C
Packing Unit 1000pcs./reel (¢ 180)
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DAISHINKU CORP.

MEMS Oscillators with Spread Spectrum Function (SSCG)

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

H Applications
@ Printers

@ Flat panel drivers
® PCI

® Microprocessors

RoHS Compliant

Output Frequency | Frequency Tolerance | Supply Voltage Current Consumption Size
Model (MH?) (x1079) ) (mA Typ.) (mm) Output
LVPECL
5.0X3.2X0.8, CML
MO9002 1to 220 +25, +50 +48 to +75 7.0%5.0% 1.0 (QFN) LVDS
+1.71 to +1.89, HCSL
+2.25 to +3.63 2.5%2.0%0.8,
+3.2 to +4.1 3.2X2.5%0.8,
MO3003 10110 +50, £100 (+0.4 to +4.3 A stby) 5.0%3.2X0.8,
7.0X5.0%1.0 (QFN) LVCMOS
2.0X1.6X0.8
+1.62 to +1.98, 5.0 to 6.5 ’
Ok Tto141 | £20,£25 £50 | 1755104363 | (0.4 to4.3 pA stby) R N

l Standard Specification (MO9005)

Item Legend Min. Typ. Max. Unit Condition
Output Frequency Range f 1 - 141 MHz
+1.62 +1.8 +1.98
+2.25 +2.5 +2.75
+2.52 +2.8 +3.08
Supply Voltage vdd \Y
+2.7 +3.0 +3.3
+2.97 +3.3 +3.63
+2.25 - +3.63
Operating Temperature T use -20 - +70 ”C Extended Commercial
Range - -40 - +85 Industrial
-20 - +20
Frequency Tolerance F tol 25 N 425 x10° Inclusnv_e o_f initial toleranc_e at +25°C, 1st year aging at +25¢C,
and variations over operating temperature, rated power supply voltage.
-50 - +50
- +5.6 +6.5 No load condition, f = 40 MHz, Vdd = +2.5V to +3.3V
Current Consumption Idd mA
- +5.0 +5.5 No load condition, f = 40 MHz, Vdd = +1.8V
- +2.1 +4.3 ST = GND, Vdd = +2.5V to +3.3V, Output is weakly pulled down
Standby Current I_std HA — -
- +0.4 +1.5 ST = GND, Vdd = +1.8V, Output is weakly pulled down
+0.125 to £2.060 Center Spread
Spread Spectrum - %
-4.28 to -0.25 Down Spread
Duty Cycle DC 45 - 55 %
low = -4 mA (Vdd = +3.0V or +3.3V)
Output Low Voltage Vo 90% - - vdd low =-3 mA (Vdd = +2.8V and Vdd = +2.5V)

-2 mA (Vdd = +1.8V)

lo. = +4 mA (Vdd = +3.0V or +3.3V)
Output High Voltage Von - - 10% Vdd loo = +3 mA (Vdd = +2.8V and Vdd = +2.5V)
loo =42 mA (Vdd = +1.8V)

Vdd = +2.5V, +2.8V, +3.0V or +3.3V, 20% to 80%, default derive

lon

- 1 2
strength

ezl el e Tr. T - 13 25 NS |Vdd = +1.8V, 20% to 80%, default derive strength

- - 2.0 Vdd = +2.25V to +3.63V, 20% to 80%, default derive strength
Input Low Voltage Vi - - vddx0.3 v Pin 1, OE or ST
Input High Voltage Vi Vddx0.7 - - \Y Pin 1, OE or ST

- +5.0 +6.5 f =40 MHz, Vdd = +2.5V to +3.3V, OE = GND, Output in high-Z state
OE Disable Current I_oe mA

- +4.6 +5.2 f =40 MHz, Vdd = +1.8V, OE = GND, Output in high-Z state
Enable/Disable Time T_oe - - 180 ns f = 40 MHz - For other frequencies, T_oe = 100ns + 3 period
Packing Unit 1000pcs./reel(¢ 180)
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Dimensions and Land Pattern

DAISHINKU CORP.
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Dimensions and Land Pattern

DAISHINKU CORP.
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Dimensions and Land Pattern

DAISHINKU CORP.
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DAISHINKU CORP.

Emboss Carrier Tape (SMD Crystal Resonators)

oy @ <TAPE (TYPEI) > _
Feeding hole

5.0+0.1 Parts hole
7° Max.

[~
0.40+0.05 L‘"

4.6+£0.1
Unit : mm
<TAPE (TYPEN) > _
0 t Feeding Hole 4.0£0.1 a
o n
+H $1.55+0.05 N
ul —
< Jobo66606d M*é/
| kel
( (1) [N \ 9
> ) Wy udJ (
2
Unit : mm - e 2.0+0.1
Unit : mm
Hl Standard Specification
TYPEI a b C d e f g h j A B w1 w2
SMD-49 50 12.0 24.0 1.5 .75 8.0 2.0 2.0 15 $330 | ¢80 255 29.5
£01 | 01 | 03 | #£061 | 040 | 01 | £01 | +01 |+017-0| £2 +1 £1.0 | 1
MHz Band Crystal Resonators / Crystal Resouators with dedicated temperature sensor
TYPEI a b [ d e f t A B Wi1 W2
36 545 12.0 550 8.0 1.55 0.30 $180 $60 13.0 15.4
DSX530GA/GK £0.1 £0.10 +0.2 £0.10 £0.1 £0.10 £0.05 | +0/=3 | +1.0/=0 | +03 £1.0
DSX321G/GK 28 35 8.0 3.50 4.0 1.0 0.25 $180 960 9.0 11.4
DSX320GE £0.1 £0.1 £0.2 £0.05 £0.1 £0.1 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
DSX321SH 2.7 3.4 8.0 3.50 4.0 1.4 0.25 $180 $60.0 9.0 11.4
£0.1 £0.1 £0.2 £0.05 £0.1 £0.1 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
DSX221SH 2.25 2.7 8.0 3.50 2.0 038 0.25 $180 $60.0 9.0 11.4
¥0a £0.1 £0.2 £0.05 £0.1 +0.05 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
1.9 23 8.0 3.50 2.0 0.65 0.25 $180 $60.0 9.0 1.4
CHSIIE: +0.1 £0.1 +0.2 £0.05 +0.1 +£0.40 | +0.05 | +0/=3 | +1/-0 | £03 +1.0
DSX211G 1.85 2.25 8.0 3.50 2.0 0.95 0.25 $180 960 9.0 1.4
+0.10 £0.10 +0.2 £0.05 +0.1 +£0.10 £005 | +0/=3 | +1/-0 £0.3 £1.0
DSX210GE 2.0 2.4 8.0 3.50 2.0 0.95 0.25 $180 960 9.0 1.4
£0.1 £0.1 £0.2 £0.05 +0.1 +0.1 £005 | +0/=3 | +1/-0 £0.3 £1.0
e 1.45 1.85 8.0 350 2.0 0.45 0.25 $180 960 9.0 1.4
£0.15 £0.15 £0.2 £0.05 £0.1 £0.15 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
o 1.17 1.42 8.0 350 2.0 0.48 0,20 $180 960 9.0 1.4
£0.05 £0.05 |+0.3/-0.1]| #£0.05 £0.1 £0.05 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
DX100805 1.0 1.2 8.0 3.50 2.0 0.45 0,20 $180 960 9.0 11.4
£0.05 £0.05 £0.2 £0.05 £0.1 £0.05 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
2.25 2.7 8.0 3.50 4.0 1.15 0,25 $180 960 9.0 11.4
DSR221STH ¥0 £0.1 £0.2 £0.05 £0.1 +0.10 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
DSR211STH 1.85 2.25 8.0 3.50 2.0 0.95 0.25 $180 960 9.0 11.4
£0.1 ¥0a £0.2 £0.05 £0.1 £0.10 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
1.40 1.80 8.0 3.50 2.0 0.70 0.25 $180 960 9.0 1.4
DORISIZAINAIN  +0.1 +0.7 +0.2 £0.05 +0.1 +£0.10 | +£0.05 | +0/=3 | +1/-0 | £03 +1.0
13 15 8.0 35 2.0 0.4 0.25 $180 960 9.0 1.4
DSR1210ATH £0.1 £0.1 +0.2 +0.05 +0.1 +0.15 £0.05 | +0/=3 | +1/-0 £0.3 1.0
kHz Band Crystal Resonators
21 85 16.0 75 8.0 2.7 0,30 $330 %80 175 215
S £0.1 £0.1 +0.3 £0.1 £0.1 £0.1 +0.05 £2 +1 +1.0 £10
DST3105 1.70 3.40 12.0 550 2.0 0.95 0.25 $180 960 13.0 155
DST3115 £0.05 £0.05 £0.2 £0.05 £0.1 £0.05 £0.05 | +0/=3 | +1/-0 +0.3 £1.0
DST210AC 1.45 2.3 8.0 3.50 4.0 0.65 0,20 $180 960 9.0 11.4
£0.1 £0.1 £0.2 £0.05 £0.1 £0.10 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
DST1610A 1.28 1.79 8.0 3.50 2.0 0.65 0,20 180 960 9.0 11.4
£0.05 £0.05 |+0.3/=0.1]| £06.05 £0.1 £0.10 £0.05 | +0/=3 | +1/-0 £0.3 £1.0
DST1610AL 1.35 1.85 8.0 3.50 2.0 0.4 0.20 $180 960 9.0 11.4
£0.05 £0.05 |+0.3/=0.1]| £0.05 +0.1 +0.10 £005 | +0/=3 | +1/-0 £0.3 £1.0
e .17 1.42 8.0 350 2.0 0.48 0,20 $180 960 90 1.4
+0.05 +£0.05 |+0.3/-0.1] #£0.05 +0.1 +£0.05 £0.05 | +0/=3 | +1/-0 £0.3 £1.0

%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, DSX1612S pin No.1 is located on the sprocket-hole side of the tape.
3: For other models, the insertion direction is not specified.
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DAISHINKU CORP.

Emboss Carrier Tape (SMD Crystal Oscillators)
e

<Tape> . Feeding Hole 40401 bt
—t +H
$1.55+0.05 §
)E-b6-0-66-d0bbbddbl
T T T T T T T T T L] /\ T T
[ (ﬁ? (1) [ ] e
> N LJ<
a .l
f e 2.0+0.1 Unit : mm
<Reel>
g
3
i <
Unit : mm
H Standard Specification
VC-TCXO/TCXO
TYPE a b C d e f t A B w1 w2
35 54 120 550 8.0 17 0.30 $330 | @100 135 185
DSA/DSB5355GA £0.1 £0.1 +0.2 +0.1 +0.1 +0.1 +0.05 £2 £1 +1.0 max.
DSK3215TD 2.8 35 8.0 3.50 40 15 0.25 $180 960 9.0 114
DSA/DSB321SDN £0.1 £0.1 +02 | £005 | +0.1 +0.1 +£005 | +0/-3 | +1/-0 | +03 +1.0
DSA/DSB221SDN 23 2.8 8.0 350 20 15 0.30 ?180 960 9.0 1.4
DSB221SJA £0.1 £0.1 02 | £0.05 | +0.1 +0.1 £005 | +0/-3 | +1/-0 | +03 +1.0
DSA/DSB211SDN/SP 1.95 2.35 8.0 350 40 0.85 0.20 $180 960 9.0 1.4
DSB211SJA +£010 | +0.10 | +02 | 005 | +0.1 +0.1 £0.05 | +0/=3 | +1/-0 | +03 +£1.0
Dep oA A 1.4 1.8 8.0 350 4.0 07 0.25 $180 $60 9.0 1.4
Depiorawy £010 | £0.10 | 02 | £005 | 0.1 +0.1 £0.05 | +0/-3 | +1/-0 | £03 +£1.0
SPXO/VCXO/RTC/OCXO
TYPE a b C d e f t A B w1 w2
DSO751SR
55 7.9 16.0 75 8.0 24 0.30 0254 #80 17.0 21.0
D £0.1 £0.1 +03 | 01 +0.1 +01 | +005 +2 +05 | 05 £1.0
35 53 120 55 8.0 29 0.30 ©180 ©60 9.0 114
DC5032AS £0.1 £0.1 +0.3 £0.1 £0.1 £0.1 £0.05 | +0/3 | +1/0 £0.3 +0.1
O)D3225TS
OD3. R
DSO5315R 36 5.45 12,0 5.50 8.0 1.55 0.30 $180 $60 13.0 15.4
DSO531SHH £0.1 +0.1 +£02 | £005 | +0.1 £010 | +005 | +0/=3 | +1/-0 | %03 1.0
DSO531SBM
DSO5335K/5)
DS03235K/5J/SD
DSO3215R/SH/SY 2.8 35 8.0 3.50 4.0 15 0.25 $180 960 9.0 1.4
DSO3215BM £0.1 £0.1 02 | £005 | +0.1 +0.1 £005 | +0/-3 | +1/-0 | £0.3 +1.0
DSV3215V
DS0221SR/SH/SY/SX/SXF
D 2.3 2.8 8.0 3.50 4.0 115 0.30 $180 $60 2.0 1.4
DS02235K/5J/SD +0.1 £0.1 +£02 | £005 | +0.1 +0.10 | +0.05 | +0/=3 | +1/-0 | +03 +1.0
DSV2215V
DS2016KS 185 2.25 8.0 350 2.0 0.95 0.25 ©180 60 9.0 1.4
DSO211SX/SXF 010 | +0.10 | +02 | +005 | 0.1 +£0.10 | +0.05 | +0/=3 | +1/-0 | +03 £1.0
1.4 18 8.0 350 2.0 0.7 0.25 #180 $60 9.0 1.4
DSO1612AR £0.1 £0.1 £0.2 £0.05 £0.1 £0.1 £0.05 | +0/—=3 | +1/-0 | +03 £1.0
1.0 12 8.0 350 20 0.45 0.20 ?180 #60 9.0 1.4
DS1008JS/JN/JC/JK/JJ +0.05 | +0.05 0.2 +£0.05 +0.1 +£0.05 | +0.05 | +0/—3 | +1/-0 | +0.3 £1.0

% 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/DSB535S5GA reel ¢180 available.
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DAISHINKU CORP.

Radial Tape (Crystal Oscillators)

DLO555MBA
6.35%+0.50
N 127205, | 0+£1 0+1
Q !
£
= [
2 E &
] < T
D e O S| m
vl ol o
! — o T H
o = H H w2
H g | | | 0
o o —| —
S H : h
~N @© |
[ce]
" I
: I
|
\ . \ |

0.70 +0.00/-0.25
1.54+0.6

12.7+£0.5

Unit:mm

Emboss Carrier Tape (SMD Monolithic Crystal Filters)

<Tape> Feeding Hole 4.0£0.1 3
ot H
0155005 R
Vlod o b ba bl /o /
(vwvvwwwﬂrw J/Nrww\
N | o
)= i <
f
* € 2020.1 Unit : mm
<Reel>
n
o
#
] s
[sa] 8
T W[ T
Unit : mm
l Standard Specification
TYPE a b C d e f t A B T w
56 76 16.0 75 8.0 1.7 0.30 0178 $60 12 17.0
DSF753S SERIES £0.1 +0.1 +0.3 £0.1 £0.1 £0.1 +0.05 £2 +1/-0 +0.5 +0.3
4.0 65 120 55 8.0 1.7 0.30 0178 #60 12 130
DSF633S SERIES 0.1 0.1 +0.2 £0.05 +0.1 +0.1 +0.05 +2 £1/-0 | %05 +0.3
3.2 32 8.0 35 4.0 15 0.25 0178 60 12 9.0
DSF334s SERIES £0.1 +0.1 £0.2 +0.05 +0.1 £0.1 +0.05 £2 +1/-0 +0.5 £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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Emboss Carrier Tape (MEMS Oscillators)

DAISHINKU CORP.

<Tape>
- P2 A0 PO
ET
T2 O O o O o O O ﬁ ¢ -
@Do
w E2
Ko BO O ®) @\ O
7\ @D1
Tl —=f<— Cover Tape <— P1—=
Unit:mm
<Reel>
Access Hole at
Slot Location
@40 Min. w2
(Measured
~ C (Arbor at Hub)
Hole Diam)
N
—  — (Hub
y Diam)
w1
2.5 Min. Width (’V‘easuged
10.0 Min. Depth at Hub)
Tape Slot in Core
For Tape Start
—=<—B
Unit:mm
M Reel Standard Specification
Tape A B D w2
Size Max. Min. c Min. N w1 Max.
13.0 60 8.4
8 180 1.5 +0.6/-0.2 20.2 +0.5/-0.5 +1.5/.0 14.4
130 100 8.4
e 330 5 +0.2/:0.2 202 +0.5/-0.5 +1.5/-0 144
130 100 124
2 330 5 +0.2/-0.2 20.2 +0.5/-0.5 +2.0/-0 184
130 60 124
2 180 5 +0.2/-0.2 20.2 +0.5/-0.5 +2.0/-0 184
130 100 16.4
e 330 5 +0.2/-0.2 20.2 +0.5/-0.5 +2.0/-0 224
130 60 16.4
e 180 5 +0.2/-0.2 202 +0.5/-0.5 +2.0/-0 224
H Carrier Tape Standard Specification
Package
2 | Tape D1 E2 ™ | T2 | W
I:(’)utll_ne Package Size Size DO Min. E1 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 | 25%20%075 | 12 | 101700 | "5 | +01 | 1925 | +005 | +0.1 | +0.41 | 005 | 6 | OT | 165 | 123 | 4570 | +0.10 | +0.10
155 175 35 | 40 | 40 | 20 | 03 225 | 28 | 1.10
POD-1 | 25x20%075 | 8 | 4o65 | 10 | 407 | 585 | +0p5| +0.1 | 0.1 | +0.05 | 005 | O1 | 165 | 83 | {605 | +0.05 | +0.10
155 175 55 | 40 | 40 | 20 | 03 265 | 295 | 1.00
POD-23 | 2.7x24%075 | 12 | Lg55 | 10 | £o7 | 985 | 1005 | +01 | +01 | £0.05 | 005 | 01 | 155 | 123 | L5940 | £0.10 | +0.10
155 175 35 | 40 | 40 | 20 | 03 265 | 295 | 1.00
POD-23 | 2.7x24%075 | 8 | Lg55 | 10 | o7 | 585 | 1005 | +01 | +01 | £0.05 | 005 | OV | 155 | 83 | L5740 | £0.10 | £0.10
15 175 55 | 40 | 40 | 20 28 | 35 | 1.10
POD-2 | 32x25x075 | 12 | 1o17.00 | "> | +01 | '9% | +005 | +0.1 | +041 | +005 | %6 | 01 | 1651123 | 4540 | +010 | +0.10
15 175 35 | 40 | 40 | 20 | 02 27 | 34 | 145
POD-2 | 3.2X25x0.75 | 8 | 454700 | 'O | £071 | 59 |+005| +0.1 | £0.1 | +0.05 | 005 | O | 65| 82 | 4510 | +0.10 | £0.10
15 175 55 | 40 | 80 | 20 35 | 53 | 1.10
POD-3 | 50x32x075 | 12 | 101700 | ™ | 01 | 1925 | 005 | +01 | +01 | 005 | *6 | 01 | 165 | 123 | 4570 | +0.10 | +0.10
15 175 75 | 40 | 80 | 20 54 | 74 | 13
POD-4 | 7.0x5.0%090 | 16 | . 1200 | 15 | 175 s | D300 A0 BO 1 20 11 0s | o | so | 163 | 340 LHA0 | sho0
15 175 55 | 40 | 80 | 20 33 | 38 | 065
POD-9 | 35x30x030 | 12 | 101700 | ™5 | 01 | 1925 | 005 | +01 | +01 | 005 | *6 | 01 | 165 | 123 | 4570 | +0.10 | +0.10
155 175 35 | 40 | 40 | 20 | 03 19 | 23 | 1.00
POD-26 | 2.0x1.6x075 | 8 | 4505 | 09 | 157 | 605 | 4405 | 401 | +01 | £005 | +005 | &1 | 155 | 83 | 4505 | £0.05 | £0.10
155 175 35 | 40 | 40 | 20 | 025 19 | 23 | 1.00
POD-29 | 2.0x1.2x060 | 8 | 4505 | 10 | 197 | 605 | 4405 | 401 | +01 | 005 | +005 | &1 | 155 | 83 | 4505 | £0.05 | £0.10
155 175 35 | 40 | 40 | 20 | 02 096 | 166 | 063
POD-32 | 1.5x08x060 | 8 | 4505 | 018 | 403 | 805 | 4005 | +01 | +0.1 | 005 | +002 | &1 | 155 | 83 | 4003 | +0.03 | +0.03
155 175 35 | 40 | 40 | 20 | 025 323 | 347 | 137
SOT-23 | 28x1.6x145 | 8 | Lg55 | 10 | 453 | 605 | 1405 | +01 | 041 | 005 | 002 | O | 62| 83 | {530 | £0.10 | £0.10

Refer to datasheet for details of emboss carrier tape specifications.
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VC-TCXO (DSA:k:xxSDN, SP)

DAISHINKU CORP.

Measurement Circuit (Crystal Oscillators)

TCXO (DSB#*:#*%xSDN, SP, WA)

1000pF

TP.
® - o
N
0.01uF| | Vcc Output Load
Power e . 0adR|
Bas] © " Taeregy) [T e
VeonO———

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

1000pF

| T.P.
‘ 1 _I I—h )
+
0.01uF Vee Output
Power load R|
SUPFﬁY @) GNDTCXOGND I:] ——%load_C

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

DSA535SGA (Clipped Sine)

DSA5355SGA (CMOS)

1000pF
#OPTION VC_C TJ: g
s Load R
VC-TCXO

Vcont ENABLE/DISABLE  GND
| = . o T =
Open'o =

it

Load_R=10kQ ‘1‘ =
Load_C=10pF (Total Fixture and Probe Capacitance)
#Option VC_C=VC Filter Capacitance

#OPTIONVC.C =L TP

- L-cmos
Output

Ve VC Filter

H

VC-TCXO

Vcont ENABLE/DISABLE GND

L-cmos=15pF (Total Fixture and Probe Capacitance)
#Option VC_C=VC Filter Capacitance

DSB535SGA (Clipped Sine)

1000pF
#OPTION VC_C TJ: TP
0.01uF Ve VC Figst, N Load_C
P Load RT
TCXO -

GND_ENABLE/DISABLE GND

O- en'o
P i

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

DSB535SGA (CMOS)
#OPTION Vcicﬁ LCMO-:P.

TCXO

GND _ENABLE/DISABLE. GND

L-cmos=15pF (Total Fixture and Probe Capacitance)
#Option VC_C=VC Filter Capacitance

TCXO (DSB#*x*x, W

DSB211SJA, 221SJA

1000pF
Vce Output T.PA
1l T
TCXO LOAD R LOAD C
| O.E. GND
~e—1 L
Output Enable
Il:l Oscillation _T_ LOAD R=

Stand by

_R=10kQ
LOAD_C=10pF (Total Fixture and Probe Capacitance)

0.01uF T.P.
Vi Output
+ © oo
Power T
Supply Texo Lemos
| OE GND
= = . T

%utput Enable

Oscillationj_
is Stand by

L-cmos=15pF (Total Fixture and Probe Capacitance)

DSK1612ATD

DSK321STD

T.P.
® :
N #3 | #2
Ewer 0.01uF Vce Output:
Suppl! v TCXO f—
pp_y <> GND GND L_cmos
#4 #1

LOAD_C : Include jig stray capacitance

OTP.
Vee  [0.01uF Vce Output L_cmos
_— - TCXO p—
Vcc  GN
LT

L_cmos:Total Fixture and Probe Capacitance

DD3225TS

DD3225TR

_@ o ; ol
R1 R2 ! TP !

1 |

1 i

SDA SCL | i |

* 1 i
Powelr V) #8  #7 #6 #5| ) _| !
Supply < = [ '
h 0.01uF DD3225TS |+ "o s !

#1 #2  #3 44| ! 1

1 i

1 |

i 1 i

INTN N.C. ! !

i

*Total Fixture and Probe Capacitance

OE
Hortr

#5 #4 #3 #2 #1
DD3225TR
#6_ #7 #8 #9 #10

R Power
—_ @) Supply
0.01uF

EVENT INTN

| N.C

o
SDA
“* *Total Fixture and Probe Capacitance
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DAISHINKU CORP.

D100

KS,DS0::AR,SR,5H,SY,SHH,SBM

P.o

_@ oTP. ?
. #8 |#5
10uF|0.1uF| Ve Output * 0.014F Ve out
F1O.TuF| 1O put
@VEI CM - VC-OCXO == | cmos zowelr pu SPXO ——¥L-cmos
— Vcont GND UPEY H OE _ GND

#1 #4
l -open-©
I
Vcont o——  L_cmos=15pF (Include Jig stray capacitance)

sL-cmos: Total Fixture and Probe Capacitance

DSO#**xSX, SXF DS1008JC

T.P.O
® —@ TP,
+ 017 100Q
5 ::0-°1FF Ve Output 1. + 0.014F Vee Output
Supply SPXO e Power | (V) = SPXO
up;iy H OE _ GND @)P Yy @ GND  OutoutN _,_0| 1 TP
- utpu .
v 1 0 GND

3#Lcmos: Total Fixture and Probe Capacitance

DS1008JK DS1008JJ

.
—@ TP,
1000
+ v Suot 50Q | [50Q + 0.01pF | Vee Output
Sower | 001uF | Vee utpu @‘;‘ﬁ; @) SPXO TP.
EUPEI @) T SPXO Vee-2V — —‘7 GND  OutputN

GND  OutputN

0.01uF
T _ O GND
O GND

D502235J, DS03235J, DSO5335J, DSO7 D502235K, DSO3235K, DSO5335K, DSO7535K

. o TP.2
® i ®
TP
+ | 0.014F + | 0.014F

"
w
[ S

TP
Power | Vee OutputN Qutput power | Ve OUtpUtN Output
Supply SPXO Supply SPXO

- e OE _NC _GND - . OE NC GND Vee-2V

"OPEN'0 | "OPEN'0

X 1 T

DS0223SD, DS0323SD, DSO753SD Il DLO555MBA

° ° OT.P.2 Don't connect the Icc measurement

® — TP.1 T
= A
Ve OutputN Output
Supply 0.01uF SPXO soal 1500 3 #1
Voltage OE __NC_GND (| Vee | 00MF B L omos
H | = — .
- "OPEN'O - 42
oL T

DSV221SV, 3215V

T.P.
(&) | —°
* \% Output
Power | 0.01uF « vy
Supply VCXO #¥L-cmos
— T Veont GND —‘7

VCOI’\t O—
%L-cmvos : Total Fixture and Probe Capacitance
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Measurement Circuit
l Output Wave Form

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

CMOS LV-PECL "
r il Output N}---— [~ |,
Vor 7467—‘
[ 90% vec \
(80%) \
50% Ve ™ T
(20%)
10% Ve Cross point
Vo —J S
oV DC
TH T S
SYM=TH / (TH + TUX100[%] SYM=TH / (TH + TLx100(%]
LvDs . HCSL [OuputN] ===~ ,/———\ /"""~ Von
Voo™, | Output \ 2 \ 0525V
¢ AVos Ver (.
e I S 5 0.175V
utput | —/| | [eo-ooo- o —--- VoL
tr tf
H T - TH T
— Voor
80%
ov
Cross point
%— . S NV, Output-OutputN
tr

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

M Input and Output Conditions

OE

Output

150ns max.

Viu

tPZL

tPLZ

HIGH Z

OSCILLATION
ouT HIGH Z
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DAISHINKU CORP.

Measurement Circuit (MEMS Oscillators)

CMOS CMOS (VCMO)

—®— | { O 1p. —® O
T.P.
+ + o
Power - VDD ouT Power 6_/ Do NC ouTr —
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n
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- OE/ST/SD NC___GND

H OE/ST/SD NC___ GND VDD<Vt<3.63V

"OPEN' o oren T —‘ﬁwF
. B
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+ . ® @ ®
our VDD Power Power _ — U
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I OOPEN L |
GND
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Substitution Products

Please contact our sales representative for further assistance. [EI3
You may also visit our web site (https://www.kds.info) to obtain standard specification. s

SMD Crystal Resonators
SMD Crystal Resonators with dedicated temperature sensor

Type Substitution Products Type Substitution Products
DSX1008A DX1008JS DSR211ATH DST211STH
Type Substitution Products
DSV531SV DSV321sV
DSV323SV/SK/SJ/SD -
DSV753SV/SK/SJ/SD -

SMD Crystal Resonators <For Automotive>

SMD Crystal Resonators with dedicated
temperature sensor <For Automotive>

Type Substitution Products Type Substitution Products
DSX320G DSX320GE DSR211ATH DST211STH
DSX530GK DSX530GA
Type Substitution Products
DSB211SPX DSB211SP

SMD Monolithic Crystal Filters

Type Substitution Products
DSF444SAF DSF334S
DSF444SCF DSF633S
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Product introduction on the Web

Sending products information through Internet

DAISHINKU has been supplying the latest products information through Internet. Please use this service.
DAISHINKU Web site: https://www.kds.info E%EI“
o

50 mn - — | | KDS® Em o . | | KDS® S ——
E . “ =T (o ©h B b vay B ]
Smart Crystal”™ New Products
F o facilitate the future evolution
8 Il Size,Global Reach R.E [ E———
* Fmoniis
==

Ow ® e . =

Contact us

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

dband

ATSHINKL CORT.

A\ hnology
—_ e 2000
= = s For UK & Irelanc

s Contact us:
— 01189 324600
You may also contact us directory by e-mail. Sal eS@ btzooo .CO.U k

e-mail address: kouhou602@kds.info
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DAISHINKU CORP.

KDS Global Network

Our global network accelerates our business.

AllL 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.

@ sales Office
@ Production Plant

— @ o
DAISHINKU (AMERICA) CORP.
Detroit Office

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.

PT. KDS INDONESIA

DAISHINKU (SINGAPORE) PTE. LTD. SHANGHAI DAISHINKU INTERNATIONAL TRADING CO., LTD.
DAISHINKU (THAILAND) CO., LTD. Shenzhen Branch
HARMONY ELECTRONICS (THAILAND) CO., LTD. ?ﬁﬁ,"é"sﬂé"g%f&'\“cs CORP.
DAISHINKU(HK)LTD. HARMONY ELECTRONICS CORP.

HARMONY ELECTRONICS (DongGuan) CO., LTD.
DAISHINKU (DEUTSCHLAND) GmbH
DAISHINKU (DEUTSCHLAND) GmbH U.K. Representative Office

[Sales Office]

[Distribution Control] Head Office/ _
Distribution Center Western Japan Sales Office

Nagoya Sales Office

[Production Plant] Tokyo Sales Office

Tottori Production Div.
Nishiwaki Plant

Kanzaki Plant
Tokushima Production Div.

Kyushu Daishinku Corp.
[Laboratory]

Central Laboratory

%
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General Manufacturer of Quartz Devices

—
et KBS
DAISHINKU CORP.
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