


ENERGY SAVING EPSON

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

Power saving technology provides low power consumption at
low voltages.

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

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

Our concept of Energy Saving technology conserves resources

WORKING WITH ENVIRONMENTAL ISSUES

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

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

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

In the industrial sector, leading priorities include measures to
counter greenhouse effect by reducing CO2measures to
preserve the global environment, and the development of
energy-efficient products. Environmental problems are of global
concern, and although the contribution of energy-saving products
by our customers through the utilization of our electronic devices.
EPSON is committed to the conservation of energy, both for the
sake of people and of the planet on which we live.

Co-existence Mark

The environmental mark symbolizing Epson’s
basic stance of “Co-existence With Nature”.
The design incorporates a fish,flower,and
water,representing mutually supportive
co-existence.

PROMOTION OF ENVIRONMENT MANAGEMENT SYSTEM

CONFORMING INTERNATIONAL STANDARD

At Epson, all environmental initiatives operate under the Plan-Do-Check-Action

(PDCA) cycle designed to achieve continuous improvements.

The environmental management system (EMS) operates under the

ISO 14001 environmental management standard.

In May 2001, all of our major manufacturing and non-manufacturing sites,

in Japan and overseas, completed the acquisition of ISO 14001 certification.

1ISO14000 is an international standard for
environmental management that was
established by the International Standards
Organization in 1996 against the
background of growing concern regarding
global warming, destruction of the ozone
layer, and global deforestation.

In the future, new Group companies will be expected to acquire the certification

around the third year of operations.

WORKING FOR HIGH QUALITY

Seiko-Epson quickly began working to aquire company-wide
1ISO9000 series certification, and has acquired 1ISO9001 or ISO 9002
certification with all targeted products manufactured in Japanese and
overseas plants.

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

QS-9000 is an enhanced standard for quality
assurance systems formulated by leading
U.S.automobile manufacturers based on

the international ISO 9000 series.

Notice

e The material is subject to change without notice.

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

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

eAny product described in this material may contain technology or the subject relating to strategic products under the control of the Foreign
Exchange and Foreign Trade Law of Japan and may require an export licence from the Ministry of International Trade and industry or other

approval from another government agency.

eThe products (except for some product for automotive applications) listed in this catalog are designed to be used with ordinary electronic
equipment(OA equipment, AV equipment, communications equipment, measuring instruments etc).
Seiko Epson does not assume any liability in case of products used in applications requiring high reliability or extreme safety conditions (such as
aerospace equipment etc). When intending to use any of our products in automotive applications or applications other than ordinary electronic
equipments as above, please contact our sales representatives in advance.
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CRYSTAL UNIT/RESONATOR

Category Model Actual size (mm) Typ. Frequency range Page.
FC-135 - 3.2x1.5%0.8t ggmsz '::'?7 5 kHz
FC-145 m 4.1x1.5%0.8t 32.768 kHz 13
FC-255 o 4.9%1.8x0.8t ggmsz It(:?oo KHz
32.768 kHz
MC-146 7.0%1.5x1.4t (Max.) ’
32 kHz to 100 kHz 14
MC-156 7.1x3.3%1.5t (Max.) ggmsz It(:ﬁ,oo KHz
MC-306 8.0x3.8%2.54t (Max.) gg'msz It(:ﬁ,ss KHz
Tuning fork 15
Crystal units ~ MC-405/406 2=a 10.41x4.06x3.6t (Max.) 33'&3‘1 o 165 kHz,307.2 kHz
(kHz range) _ s
mc-30A [0 =] E=E 8.0%3.8x2.54t (Max.) gg'msz It(:ﬁ’ss KHz 16
C-TYPE
C-001R —— ®3.1 Max.
C-002RX — ®2.0 Max. 32.768 kHz
C-004R = ®1.5 Max.
C-005R = ®1.2 Max. 17
C-2-TYPE = ©2.0 Max. §g7k;|ilt_|°z165 kHz,
C-4-TYPE o ®1.5 Max. 3 o t0 120 kHz,
FA-238/238V 3.2x2.5%0.6t 12 MHz to 50 MHz 18
FA-23H
(High-stability) 3.2x2.5x%0.6t 16 MHz to 32 MHz 19
FA-365 6.0x3.5%1.4 1‘21 m::,to 41 MHz 20
AT cut 14.31818 MHz
Crystal units MA-306 m 8.0x3.8x2.54t (Max.) 17.734 MHz t0,41 MHz 21
(MHz range)
MA-406 11.7%4.8x3.7t (Max.) 4 MHz to 64 MHz
22
MA-505/506 e 13.46%5.08x4.6t (Max) | 4 MHz to 64 MHz
CA-301 ®3.1 Max. 4 MHz to 64 MHz 23
NS-32R 3.8x3.8%0.98t 312 MHz to 870 MHz
SAW FS-335 3.8x3.8x0.98t 300 MHz to 870 MHz 24
Resonator
(under GHz) | (5 555 4.8x5.2%1.5¢ 230 MHz to 500 MHz
FS-585 4.8x5.2x1.5t 300 MHz to 500 MHz 25
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CRYSTAL OSCILLATOR

Category Model Actual size (mm) Typ. Frequency range Page.
SG-3030JC
SG-3040JC 10.5x5.8%2.7t (Max.) 32.768 kHz
SG-3032JC
SG-3030JF B 7.1x5.1x1.5t (Max.) 32.768 kHz 26
SG-3030LC
SG-3040LC = 3.6%2.8x1.1t 32.768 kHz
SG-310 Series | 3.2x2.5%1.05t 2 MHz to 48 MHz 27
SG-350 Series = 3.3x2.6x1.15t 1 MHz to 48 MHz
28
SG-550 Series = 5.0x3.2x1.2t (Max.) 1 MHz to 48 MHz
Normal SG-710 Series T E 7.3%4.8x1.3t 1.8 MHz to 125 MHz 29
SG-645 Series 7.1x5.1x1.5t (Max.) 32.001 MHz to 135 MHz 30
SG-636 Series 10.5%5.8x2.7t (Max.) 2.21675 MHz to 135 MHz 31~32
SG-615P C
SG-615 Series o St 14.0x9.8x4.7t (Max.) 1.025 MHz to 135 MHz
SG-531 Series oo DIP half size 1.025 MHz to 135 MHz 33~34
SG-51 Series Gl | DIP full size 1.025 MHz to 66.667 MHz
SG-8002CE Series 3 3.2%2.5%1.05t 1 MHz to 125 MHz 35
SG-8002LA Series ] 3.3x2.6x1.15t 1 MHz to 125 MHz
36
SG-8002LB Series Bl 5.0x3.2x1.2t(Max.) 1 MHz to 125 MHz
SG-8002JF Series - 7.1x5.1x1.5t (Max.) 1 MHz to 125 MHz
: 37
SG-8002CA Series {r || 7.0x5.0%1.4t 1 MHz to 125 MHz
Programmable | ¢ 20024C series 10.5x5.8%2.7t (Max.) 1 MHz to 125 MHz
EPSON 38
SG-8002JA Series 100.0000C 14.0x9.8x4.7t (Max.) 1 MHz to 125 MHz
SG-8002DC Series DIP half size 1 MHz to 125 MHz
39
SG-8002DB Series el DIP full size 1 MHz to 125 MHz
S$G-9001LB s 5.0x3.2x1.2t(Max.) 10 MHz to 135 MHz
Spread
Spectrum S$G-9001JC 10.5%5.8x2.7t (Max.) 10 MHz to 166 MHz 43
SG-9001CA e 7.0%5.0%1.4t 10 MHz to 166 MHz
HG-2150CA = 7.0x5.0%1.5t(Max.) 1 MHz to 80 MHz 49
High-stability Emas o
HG-8002JA Series il 14.0%9.8%4.7t (Max.) 1 MHz to 125 MHz 50
MG-5020JE E 7.0x6.0x1.5t (Max.) 32.768 kHz and 48.00512 MHz 51
Multi-output
MG-5100SA 10.1x7.4x3.2t 76.9 kHz to 100 MHz 52
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CRYSTAL OSCILLATOR

Category Model Actual size (mm) Typ. Frequency range Page.
XG-1000CA
7.0x5.0x1.2t 50 MHz to 170 MHz
44
XG-1000CB 2] 5.0x3.2x1.1t 50 MHz to 170 MHz
EG-2011CA oo
(1.8 V CMOS) J. 7.0x5.0x1.2t 62.5 MHz to 170 MHz
EG-2021CA i
2.5V CMOS) = 7.0x5.0x1.2t 62.5 MHz to 170 MHz 45
Low jitter EG-2001CA .
o (3.3 V CMOS) ] 7.0x5.0x1.2t 106.25 MHz to 170 MHz
EG-2002CA s
(3.3 V LV-TTL) i 7.0%5.0%1.2t 62.5 MHz to 170 MHz 46
EG-2121CA i 7.0x5.0%1.2¢ 53.125 MHz to 500 MHz LV-PECL
(2.5 V LV-PECL/LVDS) | “ D 53.125 MHz to 700 MHz LVDS a7
EG-2102CA e 7.0%5.0%1.2¢ 100 MHz to 700 MHz LV-PECL
(3.3 VLV-PECL/LVDS) | i Rt 53.125 MHz to 700 MHz LVDS
EG-2101CA _
(3.3 V Differential I : 7.0%5.0x1.2t 62.5 MHz to 400 MHz 48
LV-PECL)
VG-4231CA t__ﬂ 7.0%5.0%1.4t 1 MHz to 75 MHz 53
VG-1201CA £ 7.0%5.0%1.4t 1 MHz to 80 MHz 54
VCXO
VG-4030JA 26233{%5::;5 14.0%9.8x4.7t (Max.) | 2 MHz to 28.6363 MHz 55
VG-2828CB B3 5.0%3.2x1.2t 13 MHz 56
TG-3530SA R 10.1x7.4x3.2t 32.768 kHz 57
TCXO
TG-5001LA = 3.3%2.6x1.15t 13 MHz to 40 MHz 58
Category Model Actual size (mm) Typ. Frequency range Page.
FF-32N 3.8%3.80.98t 310 MHz to 435 MHz 75
SAW FILTER | FF-555 4.8x5.2x1.5t 300 MHz to 500 MHz 76
FF-585 4.8x5.2x%1.5t 300 MHz to 500 MHz 77
Category Model Actual size (mm) Typ. Page.
Gyro Sensor | XV-3500CB 5 5.0x3.2%1.3t 78
Temperature
Sensing HTS-206 = ®2.0 Max. 79
Crystal




REAL TIME CLOCK MODULE

Category Model Actual size (mm) Typ. Page.
RX-4045SA 10.1x7.4x3.2t
59
RX-4045NB 6.3x5.2x1.4t (Max.)
Serial 4-Wire
RX-4581NB 6.3x5.2%1.4t (Max.) 60
RTC-9701JE 7.3x6.2%1.5t (Max.) 61
RTC-4701JE 7.3%6.2%1.5t (Max.)
62
RTC-4701NB 6.3x5.2x1.4t (Max.)
RTC-4574SA 10.1x7.4x3.2t
RTC-4574JE 7.3%6.2%1.5t (Max.) 63
Serial 3-Wire RTC-4574NB 6.3x5.2x1.4t (Max.)
RX-4574LC 3 3.6x2.4x1.2t (Max.) 64
RA-4574SA A 10.1x7.4x3.2t 65
RTC-4543SA 10.1x7.4x3.2¢
66
RTC-4543SB Ty 11.6x8.0%2.0t (Max.)
RX-8025SA 10.1x7.4x3.2t
67
RX-8025NB EH 6.3x5.2x1.4t (Max.)
] 7.3%6.2x1.5t (Max.)
RTC-8564JE E 68
RTC-8564NB b 6.3%5.2x1.4t (Max.)
I’C Bus RX-8564LC ] 3.6%2.4%1.2t (Max.) 69
RX-8581SA 10.1%7.4%3.2¢
RX-8581JE E 7.3%6.2%1.5t (Max.) 70
RX-8581NB B8 6.3x5.2x1.4t (Max.)
RA-8581SA 10.1%7.4x3.2¢ 71
RTC-7301SF m 10.5%8.1x2.0t (Max.)
' 72
RTC-7301DG DIP 18 pin
RTC62421 A
RTC-62421 EPSON 1234A DIP 18 pin
Parallel 4-bit ) 73
RTC-62423 EPSON 12348 16.3%12.2x2.8t (Max.)
RTC-72421 DIP 18 pin
74
RTC-72423 EPSON 1234A 16.3x12.2x2.8t (Max.)
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WORKING FOR Pb FREE

HPb Free Policy of QD products and Implementation Schedule

® Implementation Schedule

An announcement to our customers was made in June, 2001.
Epson started to manufacture Pb free products in April, 2002
For the products in mass production now, Epson will switch to Pb Free Products with customer’s approval.

When ordering, please specify if Non-Pb Free products are desired.
Pb free products are Epson’s standard.

PN~

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

oCylinder type products (complete Pb free products) ®Plastic package type products (Pb free terminal products)*1

‘ \ Pb used in gblgsed Ia?'
these products older-plating
L—"1 < alimi is eliminated
<4 is eliminated.

*1. These products are using Pb in high melting temperature type solders exempted by RoHS directive.
These products include Pb inside.

oCurrent Pb free terminal products *2 oCurrent complete Pb free products *3

*2.Some ceramic package products are already Pb-free terminal type of product, but contain Pb in sealing glass exempted by
RoHS. directive.

*3.Ceramic package products with metallic lid are already complete Lead-free type of product.

EDISTINCTIONS

®Distinctions between current products and Pb free products. *1
1) Product Number

The 9th position character of product number will change as follows. <Current = 0>,<« Pbfree = 1>
Current Qxxxxxxx0xxxx00
Pb free QXxxxxxxx1xxxx00

2) Appearance
ePlastic package type products.

Marking (year part lot No.) will be changed as follows.
Current Numeric 112
Pb free Alphabet A B
eCylinder type products

The glass color of plug will be changed as follows.

Current Blue or Green etc
Pb free Gray

Olw
O
m
n
O~
T

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



B Pb Free materials of QD products

When ordering, please specify if Non-Pb Free products are desired.

Application guide

Model Termipal Term.inal Complete lead Location of Pb
Material Plating Free
. C-xxxx Series Fe-Ni-Co Sn-Cu O
Tuning fork - :
Crystal units FC-xxx Serlgs w Au . sea}llng glass .
MC-xxx Series 42Alloy Sn-Bi Inside Crystal unit
CA-301 Fe-Ni-Co Sn-Cu O
AT-cut FA-238V /238 /23H w Au ©)
Crystal units  |FA-365 w Au sealing glass
MA-xxx Series 42Alloy Sn-Bi Inside Crystal unit
Resonator NS-xxx Ser.ies w Au O
FS-xxx Series w Au O
SG-350 Series 42Alloy Sn-Bi O
SG-550 Series 42Alloy Sn-Bi O
SG-310 Series w Au O
SG-645 Series 42Alloy Sn-Bi Inside Crystal unit
SG-710 Series w Au O
SG-636 Series 42Alloy Sn-Bi Inside Crystal unit
SG-615 Series 42Alloy Sn-Bi Inside Crystal unit
SG-51/531 Series 42Alloy Sn-Bi Inside Crystal unit
SG-xxxx LA Series 42Alloy Sn-Bi O
SG-xxxxLB Series 42Alloy Sn-Bi O
SG-xxxxCE Series w Au O
Crystal SG-xxxxJF Series 42Alloy Sn-Bi Inside Crystal unit
Oscillator SG-xxxxLC Series 42Alloy Sn-Ag Inside Crystal unit
SG-xxxxCA Series
HG-xxxxCA Series w Au O
VG-xxxxCA Series
XG-xxxxCA / CB Series w Au O
EG-xxxxCA Series w Au O
SG-xxxxJC Series 42Alloy Sn-Bi Inside Crystal unit
SG / HG 1 VG-xxxxJA Series 42Alloy Sn-Bi Inside Crystal unit
VG-xxxxCB Series w Au O
TG-xxxxLA Series 42Alloy Sn-Bi O
MG-5020JE 42Alloy Sn-Ag Inside Crystal unit
MG-5100SA 42Alloy Sn-Ag Inside Crystal unit
RX / RTC-xxxxSA Series 42Alloy Sn-Ag Inside Crystal unit
RX /RTC-xxxxNB Series Cu Alloy Sn-Ag Inside Crystal unit
RX /RTC-xxxxJE Series 42Alloy Sn-Ag Inside Crystal unit
Real Time RX-xxxxLC Series 42Alloy Sn-Ag Inside Crystal unit
Clock Module |RTC-4543SB 42Alloy Sn-Ag Inside Crystal unit
RTC-7301SF Cu Alloy Sn-Ag Inside Crystal unit
RTC-62423 42Alloy Sn-Bi Inside Crystal unit
RTC-72423 42Alloy Sn-Bi Inside Crystal unit
Filter FF-xxx Series w Au O
Sensor HTS-206 Fe-Ni-Co Sn-Pb Heat Resistance type Solder
XV-3500CB W Au ©)
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TABLE OF FREQUENCY RANGE

mTuning fork crystal unit

Frequency
Page Model 20 kHz 32 kHz 100 kHz 200 kHz 300 kHz
C-001R
C-002RX
17 C-004R ©32.768 kHz
C-005R
C-2-TYPE 20 KHz . 165 kHz ©307.2 kHz
C-4-TYPE 32 kHz I 120 kHz @192 kHz
FC-135 32 kHz EE—— 77.5 kHz
13 | FC-145 ©32.768 kHz
FC-255
14 MC-146 32 kHz EEEEEEE—— 100 kHz
MC-156
15 MC-306
MC-405/406 20 kHz . 165 kHz ©307.2 kHz
16 MC-30A
mAT crystal unit
requency
Page Model 1 MHz 10 MHz 20 MHz 64 MHz
23 CA-301
MA-406 4 MHZ e G4 M HZ*
22 MA-505 / 506 * 8.0 MHz <f< 5.5.2 MHz : Unavailable. .
For frequencies less than 5.5MHz,please refer to the frequency list on each data sheet.
21 MA-306 ©14.31818 MHz
17.734 MHz e 41 MHz
19 FA-23H 16 MHz n———————— 32 MHz
18 FA-238 16 MHz I 50 M Hz
FA-238V 12 MHz e 15.999 MHz
®12 MHz
20 s 14 MHz e—— 41 VHz

mSAW Resonator

Frequency
Page | Model 200 MHz 500 MHz 700 MHz 1 GHz
NS-32R 312 MHz e 370 MHZz
24 FS-335 300 MHz I 370 MHz
FS-555 230 MHz S 500 MHz
25 FS-585 300 MHz EEE————— 500 MHz
mSAW Filter
Frequency
Page | Model 200 MHz 500 MHz 700 MHz 1 GHz
75 FF-32N 310 MHz N 435 MHz
76 FF-555 300 MHz TEEEE——————— 500 MHz
77 FF-585 300 MHz EEEEE———— 500 MHz
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TABLE OF FREQUENCY RANGE

mCrystal Oscillator

Page Frequency 1 Hz 100 kHz 1 MHz 50 MHz 100 MHz 200 MHz 500 MHz 700 MHz
Model
SG-3030LC/JF/JC
26 SG-3040LC/JC ©32.768 kHz
SG-3032JC
27 SG-310 Series 2MHz s 48 MHz
28 SG-350 Series 1 MHz EEE— 43 MHz
SG-550 Series
29 SG-710 Series 1.8 MHz I 25 MHZz
30 SG-645 Series 32.001 MHz e 135 MHz
31-32 | SG-636 Series 2.21675 MHz e 135 MHz
SG-615 Series 1.025 MHz S 135 MHz
33-34 | SG-531 Series
SG-51 Series 1.025 MHz I 66.6667 MHz
43 SG-9001 Series 10 MHz N 166 MHZz
44 XG-1000CA/CB Series 50 MHz s 170 MHz
45 EG-2021CA 62.5 MHz IS 170 MHz
EG-2011CA
LV-PECL 53.125 MHz e 500 MHz
g z I 7 z
HeEalvze LVDS 53.125 MHz I 7 00 M Hz
48 EG-2101CA 62.5 MHz I 400 MHz
46 EG-2002CA 62.5MHz I 170 MHz
45 EG-2001CA 106.25 MHz W= 170 MHz
49 HG-2150CA 1.0 MHzZ e 30 MHz
50 HG-8002JA 1.0 MHz N 125 MHZz
56 VG-2828CB ®13 MHz
54 VG-1201CA 1.0 MHz e 30 MHz
53 VG-4231CA 1.0 MHz s 75 MHZz
55 VG-4030JA 20 MHz W 286363 MHz
57 TG-3530SA ©32.768 kHz
58 TG-5001LA 13MHz =l 40 MHz
51 MG-5020JE ©32.768 kHz 048.00512 MHz
52 MG-5100SA 76.9 kHz I 100 MHZz

mProgrammable Crystal Oscillator

Page Frequency | Operating Frequency Stability
Model voltage OperatingTemperature 1 MHz 50 MHz 100 MHz 125 MHz
PT/ST B,C 1.0 MHz T 125 MHZz
PH, SH 45VioS5V M 1.0MHz s 27 MHz
35 SG-8002CE PC 3.0Vto36V 1.0 MHz I {25 VHz
sC 27Vt 3s6v) | BOM *2.7V103.6 V : 1.0 MHz to 66.7 MHz
B,C 1.0 MHz EEEEEE———— 30 \Hz
v )
4 | SG-8002LA PHISH | 5.0 V0.5V M,L 1.0 MHz wemmm 27 MHz
SG-8002LB 1.0 MHz I {05 \VHz
Beasy 33Ve03V BCML *2.7V1t03.6 V:1.0 MHz to 66.7 MHz
PT/ST B,C 1.0 MHz T 125 MHZz
57 | sc.eoooF |PHSH 45VI055V Iy 1.0 MHz — 40 MHz
PC 30Vto36V B.C.M 1.0 MHz I 125 MHZz
SC (27Vt03.6V) e *2.7V1t03.6 V:1.0 MHz to 66.7 MHz
SG-8002CA | PT/ST B,C 1.0 MHz S 125 MHz
SG-8002JA | PHISH 45Viod35V M 1.0 MHz = 55 MHz
37-39 SG-8002DB 30Vto36V 1.0 MHz I {05 \VHz
se-80020C | "9'SC | 27viessy) | BOM 2.7V 103.6 V : 1.0 MHz to 66.7 MHz
PT/ST B 1.0 MHz T 125 MHZz
. , PH, SH 45Vto55V c
SaeRele 30Vto36V B 1.0 MHz I 125 MHz

Frequency stability: B:+50x10°(-20 °C to +70 °C ), C:+1

00x10° (-20 °C to +70 °C ), M:+100x10° (-40 °C to +85 °C ), L:+50x10° (-40 °C to +85 °C )
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TABLE OF DIMENSIONS

ESMD Type
®SON , DCC
Subject Model Dimension (mm) .
L w H fin
FC-135 3.2+0.1 1.5+0.1 0.8+0.1 2
FC-145 4.1+0.1 1.5+0.1 0.8+0.1 2
Xtal FC-255 4.9+0.1 1.840.1 0.8+0.1 2
FA-238/238V/23H 3.2+0.1 2.5+0.1 0.6+£0.1 4
FA-365 6.0£0.2 3.5+0.2 1.4 Max. 2
SAW Resonator FS-335/NS-32R / FF-32N 3.840.15 3.8+0.15 0.98+0.15 6
; SAW Filter FS/FF-555,585 4.8+0.2 5.2+0.2 1.5+£0.2 8
0o SG-310/SG-8002CE 3.240.2 2.5+0.2 1.05+0.15 4
SG-710 7.3£0.2 4.8+0.2 1.3+0.1 4
L | SG-8002CA 7.0£0.2 5.0£0.2 1.5 Max. 4
VG-4231CA/ VG-1201CA 7.0£0.2 5.0£0.2 1.4+0.1 6
H—_ﬁ__H ¢ H VG-2828CB 5.0£0.2 3.2+0.2 1.2+0.1 4
OSC HG-2150CA 7.0£0.2 5.0£0.2 1.5 Max. 4
SG-9001CA 7.0£0.2 5.0£0.2 1.4+0.1 6
XG-1000CA 7.0£0.2 5.0£0.2 1.2+0.2 4
XG-1000CB 5.0£0.2 3.2+0.2 1.1+£0.15 4
EG-20**CA 7.0£0.2 5.0£0.2 1.2+0.2 4
EG-21**CA 7.0£0.2 5.0£0.2 1.2+0.2 6
O®SON (X’tal) ®SON (0OSC) ®SON (Real time clock module:NB Package)
MC-146 SG-350,SG-8002LA, TG-5001LA RX-****NB,RTC-****NB
S T % —_— 6.3 Max.
©
O O] |f -
2 o o
. }‘_7 O H ol
0.1 6.7 0.1 © N
7.0 Max. ‘ . N O “
of & | £01 ] g _Lle o2]l los
1y 1o 01 <
! l / [ 15|
= ——1 : 01251  —
®S0J /VSOJ
Subject Model L1 L2 (L3) Wi+ W2 W3 H1 H2 B Pin
MC-156 ,\Z;X 16 | (0.75) ,\iai 25 04 l\/1Ia§( — 508 | 4
MC-306
Xtal MC-30A 8.0 19 0.9) 3.8 32 05 2.54 — 55 4
L1 MA-306 Max. Max. Max.
7 48 37
= 0 MA-406 e 2.1 12) | o 4.0 07 g — 96 4
SG-615
o o SG-**JA 14.0 9.8 47 0.25
O o o = = VG-*JA Max. 7.62 - Max. 8.65 0.51 Max. Min. 5.08 4
HG-**JA
= _ SG-636
—_— SG-**JC 105 58 27 0.05
. VG-*JC Max. 3.6 0 | pax 5.0 0.51 Max | Min. | %08 | 4
[ 7 HG-**JC
=i BT V¢ T SG-645
SG-*JF 7.1 5.1 46 15 0.0
Wil B Ha b VG- JF 02 38 1 075 | 402 | 102 0.4 Max. | Min. | 508 | 4
) HG-**JF
SG-550 50 32 12 0.0
SG-*'LB +0.2 25 | 035 | 450 28 10 Max. | Min. 254 4
;‘::'u'l':e Clock | px-*LC 13(5?2 2.0 (0.4) 126?2 24 0.22 N},j( ,\%g 05 12
0sC MG JE
_ - 7.0 6.0 15 0.0
;Z:L ql.:e Clock E?I'(é-‘{EE i0s 45 | ©15) | S5 54 022 | go | OO 065 | 20
eS0J
Subject Model L1 L2 L3 W1 W2 B Hi1 H2 H3
10.41 4.06 36 | 02
E ; - MC-405 /406 96 M| 254 viaw 0.51 229 | 315 | 20 | B2
_ 13.46 5.08 46 | 02
= MA-505 506 127 | 10| 254 Vo 1.09 33 a19 | o | e
f H
‘ L1
L2
& R
| i
L3 L3 W2
[s2]
T B
5
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®SOP / VSOP
Subject Model L1 L2 Wi+ W2 W3 H1 H2 Hs D1 P1 Pin
0sC MG-5100SA
RTC-****SA 10.1 7.4 3.2 0.05
RX AHEGA +02 | 06 | oo | 50 0.35 oy 3.1 Min | 015 | 127 14
W L1 RA_****SA
b - Real time 1.4 738 2.0 0
I:I I:I H H H I:I H 'y Clock RTC-4543SB +0o | 06 | oo | 54 0.4 Max. 1.8 Min | 016 | 127 18
Module RTC-62423 16.3 12.2 238 0.1
W2 RTC-72423 Max. O Max | 7° 035 Max. - Min 02 te7 24
10.2 7.8 2.0 0
RTC-7301SF +05 | 95 | 495 | 54 0.36 Max. — Min | 015 0.8 24
W1
OO0 EHH v
A A
D1
/ \ H2 [H1
Jle I - { e
o g H3 o_ 100
W3 P1 L2 0°-10
EDip Type
®Cylinder
Subject Model L1 L2 D1 D2 B
C-001R 8.0 Max. 9.0 Min. $3.1 Max. $0.3 1.1
C-002RX/C-2-TYPE 6.0 Max. 4.0 Min. $2.0 Max. $0.2 0.7
- Xtal C-004R/C-4-TYPE 5.0 Max. 4.0 Min. $1.5 Max. $0.18 0.5
@] C-005R 4.6 Max. 4.0 Min. $1.2 Max. $0.15 0.3
CA-301 [ Over 5.5 MHz 8.9 Max. 9.5 Min. ®3.1 Max. $0.3 1.1
| Under 5.5 MHz 9.3 Max. 9.5 Min. $3.1 Max. $0.3 1.1
L1
\
oDIP
Subject Model L1 L2 L3 L4 H1 H2 W1 Pin
SG-51 19.8 5.3 2.54
0SC SG-8002DB Max | 051 | — | 1524 | o | Min. | 636 | 4
SG-531 13.7 0.51 _ 762 5.3 2.54 6.6 4
SG-8002DC Max. | i Max. Min. i
Real time | RTC-7301DG 2311 046 | 254 | 2032 | A2 | 254 | 53 | 48
p— Max. Max. Min.
RTC-62421 23.1 4.2 3.3
Module | RTC-72423 Max. | 065 | 254 12032 | o | mMin. | 688 | 18
e N N N e e T W
b "
[ S e e e —
L L1 7.62
/ \ s
an it
L2 0.2 025
= . 90°~105°
~ Min.| &
L3, -— L4




mHANDLING PRECAUTIONS

mCommon points for all products

1. Shock resistance
Epson’s crystal products are designed to resist physical shocks, but crystal products may be damaged under some conditions, such
as dropping from desks or receiving shocks during mounting. Please be sure to re-check the characteristics if product has received
any shocks.

2. Soldering heat resistance
Epson’s crystal products except SMD products use solder having a +180°C to +200°C melting point. Heating up the package more
than +150°C may deteriorate the characteristics or damage the products. If the crystal products need to be soldered at temperature
of more than +150°C,SMD products are recommended. Giving higher temperature over the following reflow conditions to crystal
products, even SMD products, may cause the characteristics to deteriorate. The reflow conditions within following profile is
recommendable. Always check the soldering temperature and time before mounting these products. Also, please check them again
when the mounting conditions are changed. Please contact us for inquiries about heat-resistance if crystal products need to be
soldered over the following profile.
(1) Cylinder products and DIP products

Model Soldering conditions
[ Cylinder] C-TYPE, C-2-TYPE, C-4-TYPE,HTS-206 +280 °C or under @ max. 5 s.
Do not heat the package at more than +150 °C.
[ Cylinder] CA-301 +260 °C or under @ max.10 s.
[DIP] SG-51/531, SG-8002DB/DC, Do not heat the package at more than +150 °C.
RTC-62421/72421/7301DG

(2) SMD products Reflow profile(example)

Pb free reflow for Heat-resistance evaluation

Twice reflows
+260 °C Max.

o
~ +250 °C =
o \ +1°Cls
% +220 °C 4 to +5 °C/s
g +200 °C b= +1° Cls
£ +170 °C to+5 °Cls
RS +1°Cls , 35s

o to+5 °C/s i

150 °C = // <« 100s i Stablemelting area
Pre-heating area

Time(s)

Please make temperature rate as gentle curve as possible. Also, if the package is cellular, the possibility of cracking is inevitable,
so please store it for a short duration and take measures to damp-proof when you store it in high humidity.

3. Mounting precautions
Shocks by auto mounting
Shocks caused by auto mounting and vacuuming may deteriorate the characteristics and affect the products. Please set the
mounting conditions to minimize the shocks as much as possible, and be sure that there is no affect on the characteristics before
mounting. Please review the conditions after the conditions are changed. Also please be sure that crystal products don’t hit machines
or other electric boards, etc. before or after mounting.

(1) Cylinder products
Bending the lead on the glass or pulling the lead strongly may cause any crack of the hermetic seal glass at the root of the lead
and may cause the airtightness and the characteristics to deteriorate. When the lead of crystal products need to be bent as in the
figure below, leave more than 0.5mm of lead from the case and hold the lead to prevent the lead from cracks. When the lead
needs to be repaired, do not pull it, and hold the bent part to correct it. Giving undue pressure on the portion of hermetic seal may
cause the airtightness to deteriorate. Please avoid giving pressure and then gluing the case of products on the electric board is
recommended to prevent the airtightness from deteriorating.

®Installation example

More than 0.5 mm

Direct soldering to the case may deteriorate the characteristics.

L/

/ Printed circuit board

solder




Application guide

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

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

(4)1. Ceramic package products and SON products
Bending the board after soldering ceramic package products and SON products (MC-146,RTC-****NB,RX-****NB) may
cause peeling off portions of soldering or package cracks by mechanical stress. Particularly, in the case of cutting boards after
soldering these products, please be sure to layout the crystal on a less stressed location and use less stressed cutting method.

2. Ceramic package products
In the case of soldering ceramic package products on a different expansion-coefficient board (ex. Epoxy Glass),soldering crack
at the foot pattern would be expected under repeated temperature changes for a long period. Under these conditions, be sure to
check the solderability in advance.

4, Ultrasonic cleaning
*Products using AT-cut crystal and SAW resonator/filter can be cleaned by ultrasonic. But under some conditions, the crystal
characteristics may be affected and internal wiring may be damaged. Please be sure to check the suitability of your system in
advance.
*Products using tuning-fork crystals cannot be guaranteed if cleaned using ultrasonic methods, because crystal may be destroyed.

5. The affect of mechanical vibration
While there is any given shock or mechanical vibration periodically such as a piezo sounder, a piezo buzzer, and speaker,to crystal
products, output frequency and amplitude can be changed. Especially the quality of telecommunication equipment could be affected
by this phenomenon. Although Epson’s crystal products are designed to minimize the effect of mechanical vibration, Epson
recommends to check them in advance and then follow the Mounting guidelines as below.

®Mounting guidelines
(1) Ideally, the mechanical buzzer source should be mounted on a separate PCB from the crystal device.
(2) It is advisable to use cushion or cutting PCB, if you mount on same PCB.
(3) Traveling mechanical vibration is different just PCB or inside body. Last of all, it is advisable
to conform to inside body characteristics.

6. Storage
(1) Storing the crystal products under higher or lower temperature or high humidity for a long period may affect frequency stability or
solderability. Please store the crystal products at the normal temperature and humidity, avoid storing them for a long period and
mount them as soon as possible after unpacking.
Normal temperature and humidity:
Temp,+15 °C to+35 °C, humidity 25 % RH to 85 % RH(refer to the standard conditions of test site JIS Z-8703)
(2) Please carefully handle the inner and outer boxes and reel. External pressure may cause deformation of reel and tape.

B Crystal unit

1. Drive level

Applying excessive drive level to the crystal units may cause deterioration of characteristics or damage. Circuit design must be such
as to maintain a proper drive level.(refer to page 9 “Drive level”)

2. Negative resistance

Unless adequate negative resistance is allocated in the oscillation circuit, oscillation or oscillation start up time may increase (refer to
page 10 “Allowance for Oscillation”.)

3. Load capacitance
Differences in the load capacitance in the oscillation circuit may result in deviations in the oscillation frequency from the desired
frequency. Attempting to tune by force may merely cause abnormal oscillation. Before use, please specify the load capacitance of the
oscillation circuit.(refer to page 10 "Load capacitance” )
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QUARTZ DEVICE FOR AUTOMOTIVE

This mark is displayed to indicate higher reliability
products specifically developed for automotive use.

R
For :'1 utomotive

Low-medium frequency crystal unit MC -30A (Page.16)

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

MC-30A

Actual size L

RA-4574SA (page.65)
RA-8581SA (page.71)

REEIR T X (oY (@1 (e Lo [T 5] — Serial interface 3-Wire

I’Cbus

®Target application
Clock of ITS (Telematics *VICS *ETC) / sub clock/ Timing control

RA-4574SA

. . i
Actual size Actual size !

SAW device SAW resonator

FS-585 (Page.25)
®Target application
TPMS transmitter
FS-335/555/NS-32R (Page.24)
®Target application
Key-less entry transmitter
Smart key transmitter
FF-585 (Page.77)
®Target application
TPMS receiver
FF-555 (page.76)
®Target application
Key-less entry receiver
Smart key receiver

FF-32N (Page.75)

SAW filter

NS-32R /FS-335 FS-555/ 585 . .
FF-32N FE-555 / 585 ®Target application
i r"’] 7 Key-less entry receiver
. | . | _i|
Actual size Actual size Smart key receiver, TPMS receiver
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THIN SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

FC-135/145,255

Product number (please contact us)

FC-135 : Q1xFC1350xxxx00
FC-145 : Q13FC1450xxxx00
FC-255 : Q1xFC2550xxxx00

sFrequency range

32.768 kHz (32 kHz to 100 kHz)

Crystal unit

eThickness 0.8 mm Typ.
«Overtone order Fundamental FC-135 FC-145 FC-255
eApplications Small communications devices ] em o
el ead(Pb)-free Complies with EU RoHS directive
Actual size
B Specifications (characteristics)
Specifications
It | R k
em Symbol I FE 35145 | FC-256 FC-135 FC-255 emarks
. 32 kHz to please contact us for inquiries
Nominal frequency range f 32.768 kHz 77 5 kHz 32 kHz to 100 kHz about the available frequency
Storage ° o i
Temperature temperature TstG -55 °C to +125 °C Stored as bare product after unpacking
range Operating _40 © o
temperature ToPrR 40 °C to +85 °C
Maximum drive level GL 0.5 yW Max.
Frequency tolerance " 50 x 10° Ta=+25 °C, DL=0.1 pW
(standard) Afrt 20 x 10 +100 x 10°® Please ask tighter tolerance
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient 6 | o2
(frequency) a -0.04 x 10/ °C* Max.
Load capacitance CL 9 pF, 12.5 pF 7 pF, 12.5 pF 9 pF, 12.5 pF 7 pF, 12.5 pF Please specify
Series resistance R1 70 kQ Max. 65 kQ Max. 70 kQ to 45 kQ 70 kQ to 30 kQ
Motional capacitance C1 3.4 fF Typ. 2.0 fF Typ. 3.7fFto 1.6 fF 2.3fFt0 0.6 fF
Shunt capacitance Co 1.0 pF Typ. 1.3 pF Typ. 1.3 pF t0 0.5 pF 1.7 pF t0 0.9 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10° / year Max. Ta = +25 °C +3 °C, first year
100 g dummy (Seiko Epson Standard) drop
Shock resistance S.R. +8 x 10°° Max. from 1500 mm height on to the concrete 3
directions 10 times.
B External dimensions (Unit:mm)
®FC-135 O®FC-145 ®FC-255
g 3 g
3.2 +0.1 ‘ ' 4.10.1 | ‘ 29201
—RF 1 - 1
3 b Ors B R
‘ 17, 2.3 F—.‘“
#1 I I #2 #1 I #2 #1 Q #2
Internal connection ‘ internal connection nternal connection
075 # ————————— i»z 0.9 #1 ‘~ ————————— E#z 0.85 #1 : ————————— E:tz
B Recommended soldering pattern (Unit:mm)
@FC-135 @ FC-145 @FC-255
1.0 1.1 1-3
«Q f N
2 o
2.5 32
| > 4.2
*Do not design any patterns on shaded area.
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Crystal unit

THIN SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC -146,156

Product number (please contact us)
MC-146 : Q1xMC1461xxxx00
MC-156 : Q1xMC1561xxxx00

32.768 kHz (32 kHz to 100 kHz)
1.4 mm Max. (MC-146)

sFrequency range
eThickness

1.5 mm Max. (MC-156)
«Overtone order Fundamental MC-146 MC-156
eApplications Small communications devices T =
el ead(Pb)-free Complies with EU RoHS directive
Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 32 kHz to 100 kHz fPrl;auS:ng?en;aCt us for inquiries regarding available
Temperature |Storage temperature TstG -55°Cto +125°C Stored as bare product after unpacking
range \Operating temperature ToPrR -40 °C to +85 °C
Maximum drive level GL 1.0 yW Max. Operating Drive level 0.5 yW Max.
Frequency tolerance (standard) Afff +£20x10% £50x 10° | +50x 10° + 100 x 10° | Ta=+25 °C, DL=0.1 yW
Peak temperature (frequency) ot +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10°/°C?Max.
Load capacitance CL 7 pF, 12.5 pF Please specify
Series resistance R1 65 kQ Max. 65 kQ to 25 kQ
Motional capacitance C1 1.9 fF Typ. 2.5fF 10 0.6 fF
Shunt capacitance Co 0.8 pF Typ. 1.2 pF to 0.5 pF
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10° / year Max. Ta = +25 °C +3 °C, first year
o . SR. +5 x 10°° Max. 100 g fiummy (Seiko Epson Sta-ndard) drop -from 1500
mm height on to the concrete 3 directions 10 times.
B External dimensions (Unit:mm)
@ MC-146 @MC-156 -
.1 Max. .
g #4 #3 ~ Internal connection #4 #3 Internal connection
f h A3 m ! 0 ry #4 #3
2:[]O erss OF [E2-2 T, feE
wi » - - 1= ' EA89 O Q = (e E
S || 6.7 Rle T ¥
0.1 #1 #2 T = v #1 #2
0.1 ' #1 #
= =] x 3
i = 1
ol 0 1 =5
o 0.4,
to) —Ua )
0.4 0%, Jg e 508 —J—L—J‘Lﬁ
0.2 “ 02 208 (0.75) 1.6 (0.75)
# 3 O #2
J n
# 2= S #3
I e
0.2
Do not connect #2 and #3 to external device.
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
B Recommended soldering pattern (Unit:mm)
@ MC-146 @ MC-156
/
™) 0
“"Iﬂj E =
o O_‘
N
= N |
0
~
\
L—»L—»L—J 1.2 3.88 1.2
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Crystal unit

SMD LOW / MEDIUM-FREQUENCY CRYSTAL UNIT

MC -306,405,406

Product number (please contact us)
MC-306 : Q1xMC3061xxxx00
MC-405 : Q1xMC4051xxxx00
MC-406 : Q1xMC4061xxxx00

sFrequency range 1 32.768 kHz (20 kHz to 165 kHz)

eThickness : 2.54 mm Max.(MC-306) MC-306 MC-405,406
3.60 mm Max.(MC-405/406)

«Overtone order :  Fundamental /Overtone (307.2 kHz) = m

eApplications : Clock and Microcomputer

el ead(Pb)-free : Complies with EU RoHS directive Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
) 20 kHz to 165 kHz . . .
Nominal frequency range f 32.768 kHz 307.2 kHz(MC-405 / 406) Please contact us regarding available frequencies
Temperature | Storage temperature TstG -55°Cto +125°C Stored as bare product after unpacking
range |Operating temperature ToPrR -40 °C to +85 °C
Maximum drive level GL 1.0 yW Max.
Frequency tolerance (standard) Af/f +20 x 10, 50 x 10° [ +50 x 10, +100 x 10° Ta=+25 °C, DL=0.1 pW
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient (frequency) a -0.04 x 10°/ °C*Max.
Load capacitance CL 6 pF to « (standard :12.5 pF) Please specify
Series resistance R1 50 kQ Max. 55 kQ to 6 kQ As per below table
. . 1.8 fF Typ. MC-306
Motional capacitance C1 2.0 F Typ. 4.0fF to 0.6 fF MG-405 /406
. 0.9 pF Typ. MC-306
Shunt capacitance Co 0.85 pF Typ. 2.0 pF to 0.6 pF MC-405, 406
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10" / year Max. | +5 x 10° / year Max. Ta=+25 °C *3 °C, first year
Three drops on a hard board from 750 mm or
Shock resistance SR. +5 x 10° Max. excitation test with 29400 m/s” x 0.3 ms x 1/2 sine
wave x 3 directions
B Series resistance
Frequency 20 kHz<f< 31.2 kHz 31.2 kHz<f< 40 kHz 40 kHz<f< 90 kHz 90 kHz<f< 130 kHz 130 kHz<f<165 kHz 307.2 kHz
Series resistance 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max. 6 kQ Max.
B External dimensions (Unit:mm)
@ MC-306 @ MC-405,406 Internal connection in MC-405
8.0 Max. [l |
#4 #
# B . Bl
68 : 4 . Internal connection #4 O 32.768 k Has g #1:;1?_ _g #2
32.7 k o g #4 #3 Q< -
D E 571 O "5 § r'i‘""“": # O E 6571A Duo 3 Imernall_c_oT_e?lcin_l:Mc-406
= = | = : 9.60 TS E ®
" 2 AT }3{2 10.41 Max. M= = 2

E P’

o5 [[]
55 19

2.38

2.54 Max.
3.6 Max.

1M |

‘ < 0.51 0.51
=
- e &
(0.9) (0.9) 254 © o
Do not connect #2 and #3 to external device.
Metal may be exposed on the top or bottom of this product. Do not connect #2 and #3 of MC-406 to external device.
This will not affect any quality, reliability or electrical spec. The first digit of No. means: ~ 5xxxx MC-405
6xxxx  MC-406
B Recommended soldering pattern (Unit:mm)
® MC-306 @ MC-405 @ MC-406
A y ~
©
o -
- - ¢ 2
< ~ A
A [t}
. g
-y ¥
A 4.1 3.9 4.1
) 41 3.9 4.1 - o
A
1.3 4.2 1.3
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Crystal unit

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

MC -30A
Product number (please contact us) < M-

Q1xMC30A1xxxx00 <S58 o

e e

sFrequency range 1 32.768 kHz (20 kHz to 165 kHz)

eThickness : 2.54 mm Max.

eOvertone order :  Fundamental

eApplications 1 Accessories and ECU sub clock

el ead(Pb)-free : Complies with EU RoHS directive m

Actual size

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 20 kHz to 165 kHz | F/€ase contact us regarding available
frequencies
[Temperature |Storage temperature Ts1G -565 °C to +125 °C Stored as bare product after unpacking
range Operating temperature ToPR -40 °C to +85 °C
Maximum drive level GL 1.0 yW Max.
Frequency tolerance (standard) Af/f +20 x 10°, #50 x 10° [ 450 x 10°, 100 x 10° [Ta=+25 °C, DL=0.1 yW
Peak temperature (frequency) oT +25°C 5 °C
Temperature coefficient (frequency) a -0.04 x 10° / °C* Max.
Load capacitance CL 6 pF to o (standard :12.5 pF) Please specify
Series resistance R1 50 kQ Max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8 fF Typ. 4.0 fF to 0.6 fF
Shunt capacitance Co 0.9 pF Typ. 2.0 pF to 0.6 pF
Insulation resistance IR 500 MQ Min.
Aging fa 3 x 10°/year Max. | #5x 10°/year Max. |Ta = +25 °C 3 °C, first year
Shock resistance S.R. +5 x 10° Max. Three drops on a hard board from 1000 mm
B Series resistance (R1)
Frequency 20 kHz<f<31.2 kHz 31.2 kHz<f<40 kHz 40 kHz<f<90 kHz 90 kHz<f<130 kHz 130 kHz<f<165 kHz
Series resistance 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max.
B External dimensions (Unit:mm) B Recommended soldering pattern  (Unit:mm)
< 8.0 Max. >
#4 #3 7 linternal connection
1. T ¥
32.768 k O ~ g : '
e 571 s e = ! o
) 1 ' -
= = Y 51‘1!_‘""*;‘2 i
#1 #2 ¥
«
— x — A y
7\ 8“ Aé o T
VWoyQ )
2 N
i | J @
o : 55 R 19 | r
< < >y
(0.9) (0.9) PRECERS 42 PREER

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

Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
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Crystal unit

CYLINDER LOW/MEDIUM-FREQUENCY CRYSTAL UNIT
C-TYPE
- C-2-TYPE  C-004R
C-4-TYPE
C-2-TYPE C-4-TYPE | A
- - - - £
"'\..
Product number (please contact us) P
C-001R : Q11C001R1xxxx00 #
C-002RX : Q11C02RX1xxxx00 ) L .
C-004R : Q11C004R1xxxx00 ; %
C-005R : Q11C005R1xxxx00 ., )
C-2-TYPE: Q12C20001xxxx00
C-4-TYPE: Q12C40001xxxx00
oFrequencyrange  : 32.768 kHz (20 kHz to 307.2 kHz) , C-002RX
eThickness : @1.2 mm to @3.1 mm g
eOvertone order :  Fundamental / Overtone(192 kHz,307.2 kHz)
eApplications :  Clock and Microcomputer -
eLead(Pb)-free :  Complies with EU RoHS directive Actual size
(Lead free completely)
B Specifications for C-TYPE (characteristics)
ltem Symbol C-001R C-002RX C-004R C-005R Remarks
Nominal frequency range f 32.768 kHz
Temperature | Storage temperature TstG -20°Cto +70 °C Stored as bare product after unpacking
range | Operating temperature| ~ Torr -10 °C to +60 °C
Maximum drive level GL 1.0 yW Max.
Frequency tolerance (standard) Af/f +20 x10° Ta=+25 °C, DL=0.1 yW
Peak temperature (frequency) oT +25°C+5°C
Temperature coefficient a 20.04 x 10° / °C? Max.
(frequency)
Load capacitance CL 6 pF to o Please specify
Y Rt 35 kQ Max. 50 kQ Max. 50 kQ Max.
(18 kQ Typ.) (30 kQ Typ.) (37 kQ Typ.)
Motional capacitance C1 2.1 fF Typ. 2.0fF 1.9 fF Typ.
Shunt capacitance Co 0.9 pF Typ. 0.85 pF 0.75 pF Typ.
Insulation resistance IR 500 MQ Min.
Aging fa +3 x 10° / year Max. Ta=+25 °C 3 °C, first year
Three drops on a hard board from 750 mm
Shock resistance SR. +5 x 10°® Max or excitation test with 29400 m/s® x 0.3 ms x
1/2 sine wave x 3 directions
B Specifications for C-2-TYPE C-4-TYPE (characteristics)
Specifications
ltem Symbol Co-TYPE l CA-TYPE Remarks
Nominal frequency range f 20 kHz to 165 kHz, 307.2 kHz | 32 kHz to 120 kHz, 192 kHz Overtone (192 kHz,307.2 kHz)
Temperature | Storage temperature Tste -20°Cto +70 °C Stored as bare product after unpacking
range | Operating temperature|  Topr -10 °C to +60 °C
Maximum drive level GL 1.0 yW Max.
-6 -6 -6
Frequency tolerance (standard) Af/E 20 x 1(§07igok:|z12101(; 8018'61)0 +50 x 10, £100 x 10° Ta=+25 °C, DL=0.1 yW
Peak temperature (frequency) oT +25°C+5°C
Tg?;zﬁgfg;‘)} Sl a -0.04 x 10/ °C? Max.
Load capacitance CL 6 pF to o Please specify
Series resistance R1 55 kQ to 6 kQ [ 55 kQ to 10 kQ As per below table
Motional capacitance C1 4.0 fF to 0.6 fF
Shunt capacitance Co 2.0 pF to0 0.6 pF
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10° / year Max. Ta=+25 °C 3 °C, first year
Three drops on a hard board from 750 mm
Shock resistance S.R. +5 x 10° Max. or excitation test with 29400 m/s? x 0.3 ms x
1/2 sine wave x 3 directions
B Series resistance C-2- TYPE
Frequency 20 kHz< <31.2 kHz 31.2 kHzsf<40 kHz 40 kHz=f<90 kHz 90 kHz=f<130 kHz 130 kHz<f<165 kHz 307.2 kHz
Series resistance 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max. 10 kQ Max. 6 kQ Max.
B Series resistance C-4- TYPE
Frequency 32 kHz< <38 kHz 38 kHz=f<50 kHz 50 kHzsf<74 kHz 74 kHz=f<100 kHz 100 kHz<f<120 kHz 192 kHz
Series resistance 50 kQ Max. 30 kQ Max. 25 kQ Max. 22 kQ Max. 15 kQ Max. 10 kQ Max.
H External dimensions (Unit:mm)
Model L1 L2 D1 D2 B
D1 C-001R | 8.0 Max. 9.0 Min. 93.1Max. | ¢03 | 1.1
C-002RX | 6.0 Max. 4.0 Min. ¢92.0Max. [ 902 | 07
C-2-TYPE
C-004R | 5.0 Max. 4.0 Min. ¢1.5Max. [ ¢0.18 | 0.5
C-4-TYPE
C-005R | 4.6 Max. 4.0 Min. 91.2Max. [ ¢0.15 | 0.3
< L1 » L2 160 kHz to 165 kHz,307.2 kHz:D1= g 2.2 Max.

17



Crystal unit

THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-238V,238

Product number (please contact us)
FA-238V  : Q22FA23V0xxxx00
FA-238 : Q22FA2380xxxx00

12 MHz to 50 MHz

0.6 mm Typ.

Fundamental

Small communications devices
Complies with EU RoHS directive
(Lead free completely)

sFrequency range
eThickness
*Overtone order
eApplications

el ead(Pb)-free

FA-238V 238

Actual size

B Specifications (characteristics)

B Series resistance (R1)

ltem Symbol FA-238V Specifications FA-238 Remarks
Fundamental
Nominal frequency range f 1%'50339'\/'“7'%';0 12'(?880'\/'“7'%';0 For the out of standard specifications,
) ) please contact us for inquiries.
Temperature | Storage temperature TstG -40 °C to +125°C Stored as bare product after unpacking
Range \Operating temperature ToPR -40 °C to +85 °C Specified equivalent series must be satisfied
Recommended drive level DL 10 yW to 100 pyW
Frequency tolerance A +50 x 10°° (standard), a = +25 °C For the out of standard specifications,
(£15 x 10° to +50 x 10 is available) please contact us for inquiries.
Frequency temperature +30 x 10° -20 °C to +70 °C For the out of standard
characteristics (standard) - specifications, please contact us for inquiries.
Load capacitance CL 7 pF to ~ (standard:10 pF) For the out of Standar.d Sp.ef:'f'cat'ons'
please contact us for inquiries.
Series resistance R1 As per below table Operable temperature range, DL = 100 yW
Shunt capacitance Co 5 pF Max.
Insulation  resistance IR 500 MQ Min.
Aging fa +5 x 10° / year Max. a = +25 °C, first year
*1 For over 40MHz, only the standard specification applies.

Frequency Series resistance
12.0 MHz <f<13.0 MHz 100 Q Max.
13.0 MHz <f < 20.0 MHz 80 Q Max.
20.0 MHz < f < 25.0 MHz 60 Q Max.
25.0 MHz < f < 30.0 MHz 50 Q Max.
30.0 MHz << 50.0 MHz 40 Q Max.
B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
FA-238 12 FA-238 22 |
| ————>
#4 #3
Ve . o - \
l < 1.2
A= / o 4o\ e
#1 3.240.1 #2 0.6 +0.1 ‘ 09 | # \A‘
<> B Im—
FA-238V 1.3 EA238v 24
il N #3 #4
L
Internal connection [
M L o#3
: |:| | 3 1.9
# A_I — ( I = 12
#2 : ] #1
#2 and #4 is connected with a cover. ‘ 0.85 ‘ « 14 ‘
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Crystal unit

THIN SMD HIGH-STABILITY CRYSTAL UNIT

FA-23H

Product number (please contact us)
Q24FA23H0xxxx00

16 MHz to 32 MHz
0.6 mm Typ.
Fundamental
Bluetooth and GSM and W — LAN
(Sensitivity 26 MHz
18 x 10°%/pF-at 10 pF (Typ.))

Complies with EU RoHS directive
(Lead free completely)

sFrequency range
eThickness
eOvertone order
eApplications

el ead(Pb)-free

Actual size

B Specifications (characteristics)

ltem Symbol Specifications Remarks
Fundamental
Nominal frequency range f 16.000 MHz to 32.000 MHz For the out of standard specifications,
please contact us for inquiries.
Recommended applications W-LAN / Bluetooth / GSM / Mobile communication device
Storage temperature TstG -40 °C to +125 °C Stored as bare product after unpacking
Temperature |Operating temperature ToPrR -40 °C to +85 °C Specified equivalent series must be satisfied
range Specified equivalent series and frequency
Opetablejiemperatire Tuse As per below table temperature characteristics must be satisfied.
Recommended drive level DL 10 yW to 100 pW
Frequency tolerance (standard) A +10 x 10° = +25°C For the out of standard specifications,
please contact us for inquiries.
6
Frequency temperature (For the out of?tgnzgr% specifications -20 °C to +70 °C For the out of standard
characteristics (standard) p ’ specifications, please contact us for inquiries.
please as per below table)
. For the out of standard specifications,
Load capacitance CL 10 pF (standard) please contact us for inquiries.
Series resistance R1 As per below table Operable temperature range, DL = 100 yW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +1 x 10° / year Max. = +25 °C, first year
Standard frequency (MHz) 16 16.384 17.56 18.432 19.2 19.5 19.68 19.8 20 21.06 22
q Y 23.92 24 24.5535 24.576 25 26 27 30 32
B Frequency temperature characteristics W Series resistance (R1)
Operable temperature Available Frequency tolerance Frequency Series resistance
0°Cto +50 °C Over than + 5 x 10® 16.0 MHz < f < 20.0 MHz 80 Q Max.
-10 °C to +60 °C Over than + 7 x 10® 20.0 MHz <f < 25.0 MHz 60 Q Max.
-20 °C to +70 °C Over than +10 x 10°® 25.0 MHz <f < 30.0 MHz 50 Q Max.
-30 °C to +80 °C Over than +15 x 10° 30.0 MHz < f < 32.0 MHz 40 Q Max.
-40 °C to +85 °C Over than +20 x 10°®
B External dimensions (Unitmm) H Recommended soldering pattern (Unitmm)
1.3
| E——
#4 #3 #3
] \i
2000M | - .
& pad 24
H66RA  * = — =
W‘L alll w ”
#1 #
3.2 0.1 0.6 0.1 19
Internal connection
\\ 1.2
o | #a #
#2 and #4 is connected with a cover.
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Crystal unit

THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-365

Product number (please contact us)

Q22FA3650xxxx00

sFrequency range : 12 MHz,14 MHz to 41 MHz
eThickness ;1.4 mm Max.

*Overtone order :  Fundamental

eApplications : For Clock of integrated circuit

el ead(Pb)-free : Complies with EU RoHS directive

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 12.000 MHz, 14.000 MHz to 41.000 MHz |Fundamental
Temperature | Storage temperature Ts1G -565 °C to +125 °C Stored as bare product after unpacking
range |Operating temperature ToPR -20 °C to +70 °C Please contact us on availability of -40 °C to +85 °C
Recommended drive level DL 10 yW to 100 pyW
Frequency tolerance (standard) Af/f +50 x 10°, #100 x 10° Ta=+25 °C+3 °C
Frequency temperature characteristics -6 -20°Ct0 +70°C P
(standard) +30 x 10 For the out of standarld spgmflcatlons,
please contact us for inquires
Load capacitance CL 10 pF to e Please specify
. . 60 Q Max.(12.000 MHz) o o _
Series resistance R1 50 © Max.(14.000 MHz to 41.000 MHz) -20 °C to +70 °C,DL=100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10°/ year Max. Ta=+25 °C %3 °C |first year
Three drops on a hard board from 750 mm
Shock resistance S.R. +10 x 10° Max. or excitation test with 29400 m/s®x 0.3 ms x 1/2 sine
wave x 3 directions
B External dimensions (Unitmm) @ Recommended soldering pattern (Unitmm)

20.000 ] t R
"1 E 1zRO1 1'% - %%
) 6.0 0.2 , A @‘f'"l'

SN
_________ N

I_ I ' ‘ ‘4—6>‘<—>

4.7

Internal connection

1.4 Max.

-t

1
3.0 0.4 T
1

\
T
—
T
1.15
F_.-fy o
::;:f@

#1 #2
Only the pattern which connects with land A is allowed in area D .
Only the pattern which connects with land B is allowed in area@ .
No pattern is allowed in area® .

20
<
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Crystal unit

SMALL SMD HIGH - FREQUENCY CRYSTAL UNIT

MA -306

Product number (please contacr us)

Q22MA3061xxxx00

sFrequency range 14.31818 MHz

17.734 MHz to 41 MHz

2.54 mm Max.
Fundamental

eThickness
eOvertone order
eApplications

el ead(Pb)-free

B Specifications (characteristics)

For Clock of integrated circuit
Complies with EU RoHS directive

Actual size

Item Symbol Specifications Remarks
Nominal frequency range f 14.31818 MHz, 17.734 MHz to 41.000 MHz |Fundamental
Temperature |Storage temperature Ts1G -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature ToPR -20 °C to +70 °C
Recommended drive level GL 10 yW to 100 uyW
Frequency tolerance (standard) Af/f +50 x 10° Ta=+25 °C+3 °C
Frequency temperature characteristics +30 x 10% 20 °C to +70 °C
(standard)
Load capacitance CL 10 pF to e Please specify
Series resistance R1 60 Q Max. -20 °C to +70 °C,DL=100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10°/ year Max. Ta=+25 °C £3 °C |first year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +10 x 10° Max. excitation test with 29400 m/s® x 0.3 ms x 1/2
sine wave x 3 directions
B External dimensions (Unit:mm) B Recommended soldering pattern  (Unitmm)
8.0 Max. ;
i ,@‘ Internal connection
W 3 #4 #3
pomollf 1 AF :
o = ' @
= ——= ¥ :_ ______ } _l A
#1 #2 #1 #2 \
o4
— ; Y
A A
/_/ \ 3 = ﬂ‘
ERRT 1 ] 2
11 N ~
05 ||| . = = \
- 55 <le 13,04 42 1 13
(0.9) (0.9)

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

Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
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Crystal unit

SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-406,505,506

Product number (please contact us)
MA-406 : Q22MA4061xxxx00
MA-505 : Q22MA5051xxxx00
MA-506 : Q22MA5061xxxx00

sFrequency range : 4 MHz to 64 MHz
eThickness : 3.7 mm Max.(MA-406)
eOvertone order :  Fundamental
3rd overtone(30 MHz to 64 MHz) m
eApplications : For Clock of integrated circuit
el ead(Pb)-free : Complies with EU RoHS directive Actual size

B Specifications (characteristics)

ltem Symbol Specifications Remarks
Nominal frequency range f 4.000 MHz to 29.999 MHz Fundamental *1
30.000 MHz to 64.000 MHz 3rd overtone  *2
Temperature \Storage temperature Ts1G -55 °C to +125 °C Stored as bare product after unpacking
range |Operating temperature ToPrR -20°Cto +70 °C Please contact us on availability of -40 °C to +85 °C
Recommended drive level GL 10 yW to 100 pW
Frequency tolerance (standard) Af/f 50 x 10° Ta=+25°C £3 °C
Frequency temperature characteristics Under 5.5 MHz :+50 x 10° -20°Cto+70 °C
(standard) Over 5.5 MHz :#30 x 10° For the out of standard specifications, please contact us for inquires
Load capacitance CL Fundamental: 10 pF fo o )
Overtone: 5 pF to e Please specify
Series resistance R1 As per below table -20 °C to +70 °C, DL=100 yW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10° / year Max. Ta=+25 °C £3 °Cfirst year
. " Three drops on a hard board from 750 mm or excitation test with
SiEe e SR. 10 x 107 Max. 29400 m/sig x 0.3 ms x 1/2 sine wave x 3 directions

*1 4.0 MHz <f< 5.5 MHz : See “Available frequencies form 4.0 MHz to less than 5.5 MHz". 8.0 MHz < f < 8.2 MHz: Unavailable.
*2 26.000 MHz < f <30.000 MHz :please contact us for inquiries for 3rd overtone mode.

B Available frequency from 4.0 MHz to less than 5.5 MHz (MHz)

| 4.000 4.032 4.096 4.190 4.194304 4.433619 4.500 4.800 4.9152 |
B Series resistance (R1)
Frequency (MHz) 40<f<55 | 55<f<6.0 | 6.0=f<10.0 | 10.0<f<12.0 | 12.0<f<16.0 | 16.0<f<30.0 | 30.0<f<36.0 | 36.0<f<64.0
Series resistance 150Q Max. | 100Q Max. | 80Q Max. | 60Q Max. 50 Q Max. 40 Q Max. 100 Q Max. 80 Q Max.
Overtone order Fundamental 3rd overtone
B External dimensions (Unit:mm)
® MA-406 11.7 Max. . MA-505/506 Internal cf’[‘[‘f‘f‘j?’! 1", MA-505
#:51 ,#3, Internal connection A . # : E #3
< # #4 20.000M # 8 #1::]_1[”_{: #2
1E6'934M Ol ¢ = ?4_ + E 5251A L g 7777777777
572 ﬁ 3 (] E # H#2 y© Internal connection in MA-506
= 4 \ - o :
= = e %;2 12.70 #4—% : #3
13.46 Max. #1 { ______ — #2
W ] = L
\I; SRR [ Lo (i
Y P = © ﬂ
0'7+ ‘ L’—‘J [L' :_ll - wmgqr 1 1.00
96 21 £ Bl el
Do not connect #2 and #3 to external device. (12) (1.2) 2.54 2.54 o 33
Metal may be exposed on the top or bottom of this product. Do not connect #2 and #3 of MA-506 to external device.
This will not affect any quality, reliability or electrical spec. The first digit of lot No. means :  5xxxx  MA-505
6xxxx  MA-506
B Recommended soldering pattern (Unit:mm)
®MA-406 ® MA-505 ® MA-506
A
3 wn
@ o
- N
© 2
A © wn
~ <
- N
3 4.1 L 7.0 4.1
@ 41 | 7.0 4.1 ) o o "
A
18 | 7.8 | 1.8
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Crystal unit

CYLINDER HIGH-FREQUENCY CRYSTAL UNIT
CA-301 Y
Product number (please contact us) o, e \fdi'
Q21CA3011xxxx00 o J
sFrequency range 4 MHz to 64 MHz
eThickness 3.1 mm Max.
*Overtone order Fundamental
3rd overtone (30 MHz to 64 MHz)
eApplications For Clock of integrated circuit -
eLead(Pb)-free Complies with EU RoHS directive s
(Lead free completely)
Actual size
B Specifications (characteristics)
Item Symbol Specification Remarks
. 4.000 MHz to 29.999 MHz Fundamental *1
Nominal frequency range f 30.000 MHzZ to 64.000 MHz 3rd overtone  *2
Temperature Storage temperature Ts1G -40 °C to +85 °C ?thogic:) :fagﬁrgetepxsgfattﬁif: aur?gp;xi:sklng
range Operating temperature | ToPrR -20°C to +70 °C 10 °C to +60 °C for 5.5 MHz and below
Recommended drive level GL 10 pW to 100 pW
Frequency tolerance (standard) Afff | £30 x 10°(Under 5.5 MHz:250 x 10°®, £100 x 10°) |Ta=+25 °C+ 3 °C

Frequency temperature
characteristics(standard)

Under 5.5 MHz: +50 x 10°®

-10 °C to +60 °C

Over 5.5 MHz: +30 x 10°

-20 °C to +70 °C

. Fundamental: 10 pF to «. .
Load capacitance CL Overtone: 5 prto - Please specify
Series resistance R1 As per below table -20 °C to +70 °C, DL=100 pW
Shunt capacitance Co 5 pF Max.
Insulation resistance IR 500 MQ Min.
Aging fa +5 x 10°/ year Max. Ta=+25 °C %3 °C |first year
Three drops on a hard board from 750 mm or
Shock resistance S.R. +10 x 10° Max. excitation test with 29400 m/s®> x 0.3 ms x 1/2

sine wave x 3 directions

*1 4.0 MHz <f < 5.5 MHz : See “Available frequencies form 4.0 MHz to less than 5.5 MHz". 8.0 MHz <f < 8.2 MHz: Unavailable.
*2 26.000 MHz < f <30.000 MHz :please contact us for inquiries for 3rd overtone mode.
B Available frequency from 4.0 MHz to less than 5.5 MHz (MHz)
[ 4000 | 4.032 | 4.096 | 4.190 | 4194304 | 4.433619 | 4.500 | 4.800 | 4.9152
B Series resistance (R1)
Frequency (MHz) 40=<f<5.5 55<f<6.0 6.0<f<10.0 | 10.0=f<12.0 | 12.0=f<16.0 16.0<f<30.0 30.0 <f<36.0 36.0 <f<64.0
Series resistance 150 Q Max. 100 Q Max. 80 Q Max. 60 Q Max. 50 Q Max. 40 Q Max. 100 Q Max. 80 Q Max.
Overtone order Fundamental 3rd overtone
B External dimensions (Unit:mm)
(
200AM49 °
\_
_ L1
Model L1 L2 D1 D2 B
Under 55MHz | 9.3 Max. | 9.5Min. | ¢3.1Max. | $60.3 | 1.1
Over 5.5 MHz 89 Max. [ 9.5Min. | $3.1Max. | $0.3 | 1.1
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SAW device

HIGH-STABILITY SAW RESONATOR

NS -32R/FS-335,555

Product number (please contact us)
NS-32R : Q25NS32R0xxxx00
FS-335 : Q25FS3350xxxx00
FS-555 : Q25FS5550xxxx00

sFrequency range : 230 MHz to 870 MHz
eThickness 1 0.98 mm Typ.(NS-32R/FS-335) NS-32R FS335 FS-555
1.50 mm Typ.(FS-555) P,
— 1
eOvertone order :  Fundamental |—; | ] HEe | |
eApplications :  Small wireless equipment ’ )
el ead(Pb)-free : Complies with EU RoHS directive Actual size
(Lead free completely)
W Specifications (characteristics)
Specifications
It | R k
em Symbo NS-32R FS-335 FS-555 emar
Ty m—— f 312 MHz to 300 MHz to 230 MHz to Please contact us regarding available
quency rang 870 MHz 870 MHz 500 MHz |frequencies
Temperature |Storage temperature TstG -40 °C to +85 °C Stored as bare product after unpacking
range | Operating temperature ToPrR -40 °C to +85 °C
Maximum drive level GL 10 mW Max. NS-32R /FS-335 : f >500 MHz 2 mW Max.
Recommended drive level DL 1 mW Typ. [ 2 mW Typ. FS-335: f>500 MHz 1 mW Typ.
Frequency tolerance (standard) Afffo As per below table Ta=+25°C +3 °C
Peak temperature oT +25 °C+20 °C [ +25°C+15°C Please specify
Temperature coefficient a -(1.6 £0.4) x 10°/°C? | -(3.4 £0.8) x 108/ °C?
Harmonic ratio Rs/R1 2 Min.
Series resistance R1 As per below table
Aging fa +10 x 10° / year Max. Ta=+25 °C 3 °C
Shock resistance S.R. +10 x 10° Max. Nine drops on a concrete from 1500 mm
B Frequency tolerance / Series resistance
Model ltem 312 MHz to 500 MHz \ 500 MHz to 870 MHz
Frequency tolerance (standard) +50 x 10, £100 x 10° \ 100 x 10°
NS-32R - "
Series resistance 30 Q Max.
Model ltem 230 to 250 MHz 250 to 300 MHz 300 to 500 MHz 500 to 870 MHz
FS-335 Frequency tolerance (standard) — — +25 x 10, £50 x 10, 100 x 10° 100 x 10°
Series resistance — — 25 Q Max. 40 Q Max.
FS.555 Frequency tolerance (standard) +25 x 10, £50 x 10, 100 x 10° —
Series resistance 40 Q Max. 25 Q Max. —
B External dimensions (Unit:mm)
® NS-32R/FS-335 ®FS-555
#6 #5 \‘:4 #4 #2. #3 #_ #4 #3 4 mi
2 #1 E #5 #1
4
#1 #2 #3 3 ——
3.830.15 ‘ # #7 #6 # #7 #8
4.840.2 1.27
2.54
e R e H B B e T
[25  [inour | 48 N.C.
1256 GND
B Recommended soldering pattern (Unit:mm)
@®NS-32R/FS-335 O@FS-555
0.9 0.95
s pad
JO00 —
: y
: [] [ 1z
o~ <
N
) — L] —
1.27 ‘ 2.54
2.54 < 3.5
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SAW device

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

FS-585

Product number (please contact us)

Q25FS5850xxxx00
sFrequency range : 300 MHz to 500 MHz
eThickness : 1.5 mm Typ.
*Overtone order :  Fundamental
eApplications : TPMS,Small wireless equipment
el ead(Pb)-free : Complies with EU RoHS directive 7

(Lead free completely) i

Actual size

B Specifications (characteristics)

ltem Symbol Specifications Remarks

Nominal frequency range f 300 MHz to 500 MHz Plegse contact us for inquiries about the
available frequency.

Temperature |Storage temperature TsTG -40 °C to +125 °C Stored as bare product after unpacking

range Operating temperature ToPR -40 °C to +120 °C

Maximum drive level GL 10 mW Max.

Recommended drive level DL 2 mW Typ.

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

Peak temperature or +40 °C +10 °C Please contact us for inquires about
Peak temperature

A + -8 1 o2

Temperature coefficient a -(3.4 : 88 )x10™/°C

Harmonic ratio Rs/ R1 2 Min.

Series resistance R1 18 Q Max.

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

Shock resistance S.R. +10 x 10° Max. Nine drops on a concrete from 1500 mm

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

o
©
(&)

)
= Y &=

i

—_—

<
<

H
[ ]
]

s . A - - 254
No. Pin terminal
| ':I E ':| | 1.50.2

v 3.7 IN, OUT 35
4.8 N.C. >
1256 | GND
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Crystal oscillator
32.768kHz CRYSTAL OSCILLATOR

SG - 3030 LC / J F / J C SG-3030LC SG-3030JC

SG-3040JC

SG - 3040 LC/JC SG-3040LC SG-3030JF S0.3032)C
SG-3032JC

Product number (please contact us)
SG-3030LC : Q3102LC00xxxx00
SG-3030JF/JC : @3102JF01xxxx00 / Q3102JC01xxxx00
SG-3040LC/JC : @3103LC00xxxx00 / Q3103JC01xxxx00

SG-3032JC : @Q3101JC01xxxx00
LC Type. JF Type. JC Type.
*No adjustment required with 32.768 kHz crystal unit built-in. [
sUse of C-MOS IC enables reduction of current consumption.
#\/io controls swing amplitude (SG-3030 / SG-3040). Actual size

eComplies with EU RoHS directive

B Specifications (characteristics)

Specifications
ftem Symbol e 3080LC /JF 1JC | SG-3040LC/JC | SG-3032JC Remarks
Output frequency range fo 32.768 kHz
Operating voltage VoD 15Vto55V [ 09Vto36V | 18Vto36V
Interface power supply voltage Vio 15Vto55V | 09Vto36V | —
Temperature \Storage temperature Ts1G -55 °C to +125 °C Stored as bare product after unpacking
range | Operating temperature ToPR -40 °C to +85 °C [ -20°Cto+70°C
Frequency tolerance Af/fo 5423 x 10° Ta=+25 °C,Vbp=3.3 V (SG-3040: Vbp=1.2 V)
Frequency temperature characteristics Top +10 x 10°/-120 x 10° Ta=-20 °C to +70 °C (Ta=+25 °C is reference)
Frequency voltage characteristics v 2 x10°%/V Max. | #5x10°/V Max. | +2x 10°/V Max. |Ta=+25°C
Current consumption lop 2 yA Max. | 3.1 yA Max 5 pA Max 3.3V, No load condition
Duty twit 45 % to 55 % 40 % to 60 % 1/2 Vop(Vio)Level (SG-3040: Vio=1.2 V to 3.6 V)
High output voltage VoH Vio-0.4 V Min. Vbp-0.4 V Min loH=-0.4 mA (SG-3040: Vio=1.2Vt03.6 V)
Low output voltage VoL 0.4 V Max. lo,=0.4 mA  (SG-3040: Vio=1.2 V10 3.6 V)
Output load condition CL 15 pF Max. CMOS load
B [ 0,
Output rise and fall time te/ tr 200 ns Max. 100 ns Max ?s'\é(-)ssoltoo%({'/?& 1/"_2\/\[}“;(3/'30_23\"/)80 % Veo(Vio)Level
Oscillation start up time tosc 1's Max. 3's Max. E:fzast (['g”('g‘ (L;J.rgo%%e;r\e;ggg \2/o(I)t e\l/gteotg.ts)evt)) s
Aging fa +5x10° Max. Ta=+25 °C,Vop= 3.3 V, first year

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

W Block diagram (SG-3030LC,JC;JF,SG3040JC,LC)

If not use VIO function , connect #1 to VDD.

i J_ L co
32.768 kHz | =3 ﬂ RF
i —|_ TCG +——o GND

B External dimension (Unit:mm)
@ SG-3030LC,3040LC @ SG-3030JF @SG-3030JC/3040JC/3032JC
3602 — S 7.140.2 10.5 Max.
ALY . fel:‘minﬁ' o ‘elfnmi"ﬂ' i B No. | Pin #4 #3 — No. se-;dgt;er’gga-laoaz
Vio 12 | vbo terminal , | | sG-3040
E 3040 C. 11 IN.C SG3030B |~ |« v SG3030 B 3 ] vio NC.
: C. 10 C E 9245 209 2 [GND g = GND
OA123B CNgD g UgT 0o I ouT E 8123A O © ouT
#1 ‘t ™ 1= v =
'01.5 0.22 ) - # #2 % #1 #2 .
5/ = =t e ¢ )y _ ‘ s [
R — b son g, ©75 075 051l = sge b S0 T g0
0 Min. (04)] 2.8+0.2 ~— ™ 0.05Min. 3.6
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
B Recommended soldering pattern (Unit:mm)
® SG-3030LC,3040LC hLﬂ @ SG-3030JF 18 .SG-3030JC,3040JC,3032JC1.3
8| i
= 00000 I
© -
o .
¥ al gl
ol < < R
0.5 027 < ©
y (*] <
5000000 ] ]
r 5.08 ‘ —
2.77 _F 5.08 ;‘—
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR
-

SG-310 series
Product number (please contact us) & ) & ) & )
Q33310Fx0xxxx00 \ P \ P \

sFrequency range : 2 MHz to 48 MHz
*Operating voltage : 1.8V Typ./2.5V Typ./3.3V Typ.
oCurrent consumption : SEF1.8 V No load condition 48 MHz 1.5mA Typ.
sFunction :  Standby(sT)
eThickness : 1.05 mm Typ.
el ead(Pb)-free :  Complies with EU RoHS directive
(Lead free completely)
Actual size
B Specifications (characteristics)
Specifications
Item Symbol SEF SDF SCF Remarks
Output frequency range fo 2.000 MHz to 48.000 MHz
. 1.8 V Typ. 2.5V Typ. 3.3V Typ.
Operating voltage VD | 46Vt022V | 22V103.0V | 27 Vto 36V
Temperature |Storage temperature TstG -40 °C to +125 °C Stored as bare product after unpacking
range Operating temperature ToPR -40 °C to +85 °C
-, B: 50 x 10°, C: 100 x 10° -20 °C to +70 °C
Frequency stability Af/fo M- 2100 x 10° 40 °C o +85 °C

1.5 mA Max. 1.5 mA Max. 1.5 mA Max. |Noload condition, 2 MHz<fo<4 MHz
1.5 mA Max. 1.5 mA Max. 2.0 mA Max. |Noload condition, 4 MHz<fo<8 MHz
. 1.5 mA Max. 2.0 mA Max. 2.5 mA Max. |Noload condition, 8 MHz<fo<16 MHz
U o o 0P 0mAMax. | 20mAMax. | 2.5 mAMax. |Noload condition, 16 MHz<fo<25 MHz
2.0 mA Max. 2.5 mA Max. 3.5 mA Max. |No load condition, 25 MHz<f0<33 MHz
3.0 mA Max. 3.5 mA Max. 4.5 mA Max. |No load condition, 33 MHz<f0o<48 MHz
0.7 yA Max. 1.5 yA Max. 2.0 yA Max. ST =GND

SRl G IST | (0.2uATyp) | (05uATYP) | (1.0 yATyp)
45 % to 55 % 2 MHz=fo<16 MHz

Duty Wit 45 % to 55 % 16 MHz<fo<33 MHz 50 % VoD
40 % to 60 % 33 MHz<fo<40 MHz CL<15 pF

40 % to 60 % 40 MHz<f0o<48 MHz

High output voltage VoH 90 % VbD Min. loH=-3 mA

Low output voltage VoL 10 % VDD Max. loL= 3 mA

Output load condition CL 15 pF Max.

. . VIH 80 % VbD Min. — .

Output enable / disable input voltage Vi 20 % Vb Max. ST terminal

Output rise and fall time tr/1F 4 ns Max. 20 % Vo level to 80 % Vo level. CL=15 pF

Oscillation start up time fosc 10 ms Max. t=0 at 90% VDD

Aging fa +5 x 10°/ year Max. Ta=+25 °C, First year, VbD=1.8V,2.5V,3.3V

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

2.2
#3 #4
A J 24
N
Q o
F :
: =
N N~
=)
()
#2 09| # 2
Yo} <>
3 No. Pin terminal S
8 1 ST
- 1.4
i 2 GND < >
3 ouT
— \i 4 VDD

Note.
Sj’ pin = HIGH or "open" : Specified frequency output.
ST pin = LOW : Output is high impedance, oscillation stops.
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Crystal Oscillator

SMALL HIGH-FREQUENCY CRYSTAL OSCILLATOR
-
SG-350,550 series <A
iis !
Product number (please contact us) -¥
SG-350 : Q33350xx0xxxx00
SG-550 : Q33550xx0xxxx00
sFrequency range : 1 MHz to 48 MHz
*Operating voltage : 1.8V Typ./2.5V Typ./3.3V Typ.
oCurrent consumption : SEF1.8V No load condition 48 MHz 1.5 mA Typ. SG-350 SG-550
sFunction :  Standby(sT
| VsT) # iz
eThickness ;1.2 mm Max.
el ead(Pb)-free :  Complies with EU RoHS directive Actual size
(Lead free completely)
B Specifications (characteristics)
Specifications
ltem Symbol SEF ‘ SDF ‘ SCF ‘ SCG Remarks
Output frequency range fo 2 MHz to 48 MHz | 1 MHz to 48 MHz
Power source |Operating VoD 1.8V Typ. 2.5V Typ. 3.3V Typ.
voltage voltage 1.6Vto22V 22Vto3.0V 27Vto36V
Storage o o )
Temperature temperature TsTG -40 °C to +125 °C Stored as bare product after unpacking
e ot Torr 40 °C to +85 °C
temperature
B: 50 x 10°,C: £100 x 10° — -20 °C to +70 °C
. Af/fo M: 100 x 10° — -40 °C to +85 °C
Frequency stability — S:£25x 10°_ |20 °C to +70 °C Voo £5 %
L: +50 x 10° — -40 °C to +85 °C \ =
1.5 mA Max. 1.5 mA Max. 1.5 mA Max. — No load condition, 2 MHz<fo< 4 MHz
1.5 mA Max. 1.5 mA Max. 2.0 mA Max. — No load condition, 4 MHz<fo< 8 MHz
1.5 mA Max. 2.0 mA Max. 2.5 mA Max. — No load condition, 8 MHz<fo<16 MHz
Current consumption lop 2.0 mA Max. 2.0 mA Max. 2.5 mA Max. — No load condition, 16 MHz<fo<25 MHz
2.0 mA Max. 2.5 mA Max. 3.5 mA Max. — No load condition, 25 MHz<f0o<33 MHz
3.0 mA Max. 3.5 mA Max. 4.5 mA Max. — No load condition, 33 MHz<fo<48 MHz
— — — 12 mA Max. No load condition, Max.frequency output.
Standby current IsT 0.7 pA Max. 1.5 A Max. 2.0 yA Max. 50 pA Max. ST =GND
45 % to 55 % 1 MHz<fo<16 MHz
45 % to 55 % o o 16 MHz<fo<33 MHz 50 % Vobp
iy twit 40 % 10 60 % 45%1055% 133 \iHz<fo<d0 MHzZ CL<15 pF
40 % to 60 % 40 MHz<fo<48 MHz
High output voltage VoH 90 % Vop Min. Vop-0.4 V Min.  |lon=-3 mA(SEF, SDF, SCF), -8 mA(SCG)
Low output voltage VoL 10 % Vob Max. 0.4 V Max. loL= 3 mA(SEF, SDF, SCF), 8 mA(SCG)
Output load condition CL 15 pF Max.
Output enable / VIH 80 % Vop Min. 70 % Vop Min. ST terminal
disable input voltage ViL 20 % Vop Max.
Output rise and fall time tr/tF 4 ns Max. 20 % Vop level to 80 % Voo level. CL.=15 pF
Oscillation start up time fosc SG-350:2 ms Max. / SG-550:10 ms Max. 12ms Max.  [t=0 at 90% VDD
. N 10 x 10° Max. |Ta=+25 °C, First year,
Aging fa 5 x 107/ year Max. 10years  |Voo=18V.2.5V,33V
B External dimensions (Unit:mm)
‘SG';SO " #3 3 . ®SG-550 .,
T iy o
27.00B ?I ﬁ © - No. | Pin terminal
2 A vy = E 22.00B N 1 ST
OFCc81A | & a = T < @ % 2 GND
Sx O 7FC81A ~ 3 ouT
#1 # oyl 4o ele———sblle# 8 "’ 4 Voo
 3:3%01 " 045 220  (0.1)*1 — v
8 No. [ Pin terminal #1 #2 .
—x S 1 ST %
- 3 ouT v I N L ] :
- 4 VDD =V - ‘ r/
*NloIs:].e terminal of #1 pin may look being the same as #2 to #4 pin. 1.0 < 2.54 R omin. (0.35) 1< 55 > (0.35)
2%2:2 = HIGH or "open" : Specified frequency output. Meltal may be exposed on the top_ or.l_mnom of this product.
ST pin = LOW : Output is low level (weak pull - down), oscillation stops.(SCG)/ HI-z(SEF,SDF,SCF) This will not affect any quality, reliability or electrical spec.
B Recommended soldering pattern (Unit:mm)
@ SG-350 @ SG-550

0.85

[
0.97
2.2
15‘
-

2.17
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR
SG-710 seri
- series e e R
Product number (please contact us)
Q33710xxxxxxx00
sFrequency range 1.8 MHz to 125 MHz
*Operating voltage 3.3Vor50V
sFunction Output enable (OE) PTK,PHK
Standby (sT) ECK
eThickness 1.3 mm Typ. . E
el ead(Pb)-free Complies with EU RoHS directive -
(Lead free completely) Actual size
B Specifications (characteristics)
Specifications
ltem Symbol PTK ‘ PHK ECK Remarks
Output frequency range fo 1.8 MHz to 50 MHz | 1.8 MHz to 80 MHz | 1.8 MHz to 125 MHz
Operating voltage Vbp 50V+0.5V 3.3V+0.3V
Storage o o )
Temperature | temperature TstG -55 °C to +125 °C Stored as bare product after unpacking
range Operating 10 0 o .AQ © o
temperature ToPR 10 °C to +70 °C ,-40 °C to +85 °C
- S: 425 x 10°, B: 50 x 10°,C: +100 x 10° -10 °C to +70 °C
e ] Afffo L: £50 x 10° ,M: £100 x 10° 40 °C to +85 °C
13 mA Max. 15 mA Max. 8 mA Max. fo < 25 MHz,No load condition. (ECK:fo < 32 MHz)
24 mA Max. 26 mA Max. 15 mA Max. fo <50 MHz, No load condition
Current consumption lop — 34 mA Max. 18 mA Max. fo <67 MHz, No load condition
— 40 mA Max. 22 mA Max. fo <80 MHz, No load condition
— — 30 mA Max. fo <125 MHz, No load condition
6 mA Max. 5 mA Max. — fo <25 MHz, OE=GND (PTK, PHK)
. 12 mA Max. 10 mA Max. — fo <50 MHz, OE=GND (PTK, PHK)
(Ot ICIE D GVl loe — 13 mA Max. — fo < 67 MHz, OE=GND (PTK, PHK)
— 16 mA Max. — fo <80 MHz, OE=GND (PTK, PHK)
Standby current IsT — — 13 pA Max. ST =GND(ECK)
_ 45 % to 55 % 45 % to 55 % 1.8 MHz < fo < 50 MHz,CL=15 pF(ECK), 50% VoD
Duty twit ° ° 40 % to 60 % 50 MHz < fo < 125 MHz,CL=15 pF(ECK), 50% VoD
45 % to 55 % — — 1.4 Vlevel. 10TTL
High output voltage VoH 2.4V Min. Vop -0.5 V Min. 90 % Vop Min. lon=-16 mA(PTK,PHK),-2 mA(ECK)
Low output voltage VoL 0.4V Max. 0.5V Max. 10 % Vob Max. loL= 16 mA(PTK,PHK), 2 mA(ECK)
Output load condition(TTL) N 10 TTL Max. 10 TTL Max. —
Output load condition(CMOS) CL 15 pF Max. 50 pF Max. 15 pF Max.
Output enable / disable ViH 2.0 V Min. 2.0 V Min. 70 % Vop Min. OE terminal (PTK, PHK)
input voltage ViL 0.8 V Max. 0.8 V Max. 30 % Vobb Max. ST terminal (ECK)
. . — 5 ns Max. 6 ns Max. CMOS load: 10 % Vob to 90 % Vop level
e e L tr/tr 5 ns Max. — — TTL load: 0.4 V to 2.4 V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,Vbp=5.0 V /3.3 V, First year.
B External dimensions (Unitmm) M Recommended soldering pattern (Unit:mm)
1.4
#3 <> #
A
(< 18
! «——>
#2 #1 e N
N
~
No. | Pin terminal
1 OE or ST
2 GND
3 ouT
4 Vbp < 5.08 >
Note. —
OE pin (PTK, PHK) ST pin (ECK) -
OE pin = HIGH or "open" : Specified frequency output. ~ ST pin = HIGH or "open” : Specified frequency output.
OE pin = LOW : Output is high impedance. ST pin = LOW : Output is high impedance;oscillation stops.
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Crystal oscillator

SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG -645 series

Product number (please contact us)

Q33645xx1xxxx00

sFrequency range : 32.001 MHz to 135 MHz

*Operating voltage : 33Vor50V

eFunction :  Output enable(OE) or Standby(ST)
eThickness ;1.5 mm Max.

el ead(Pb)-free : Complies with EU RoHS directive
*Pin compatible with ceramic package crystal oscillator (7 x 5)

Actual size
B Specifications (characteristics)
Specifications
ltem SYmbol 5T STW | PHW.SHW | PCW/SCW Remarks
Output frequency range fo 32.001 MHz to 135.000 MHz
Operating voltage VDD 45Vtob55V | 30Vto36V
EAELL TsTG -55 °C to +125 °C Stored as bare product after unpacking
Temperature | temperature
range S ToPR -20 °C to +70 °C -40 °C to +85 °C
temperature
-, B: +50 x 10°,C: £+100 x 10° -20 °C to +70 °C
Frequency stability Afffo — M- 2100 x 10° 1-40 °C to +85 °C
Current consumption lop 45 mA Max. 28 mA Max. |Noload condition,Max.frequency.
Output disable current loE 30 mA Max. 16 mA Max. |OE=GND(PTW,PHW,PCW)
Standby current IsT 50 pA Max. ST =GND(STW,SHW,SCW)
Dut twit — 40 % to 60 % CMOS load:50 % VoD level,CL=Max.
y 40 % to 60 % — TTL load:1.4 V level, CL =Max.
High output voltage VoH Vbp-0.4 V Min. IoH=-16 mA(PTW,STW,PHW,SHW),-8 mA(PCW,SCW)
Low output voltage VoL 0.4 V Max. loL= 16 mA(PTW,STW,PHW,SHW), 8 mA(PCW,SCW)
Output load condition(TTL) N 5TTLMax. | — .
Output load condition(CMOS)|  CL 15 pF Max. Max frequency , Max.operating voltage.
Output enable / VIH 2.0 V Min. 70 % Vobp Min. |OE terminal, sT terminal
disable input voltage Vi 0.8 V Max. 20 % Vbbb Max. |OE terminal, sT terminal
. . — 4 ns Max. CMOS load: 20 % VoD to 80 % VDD level,CLsMax.
Output ise and fall time R s Max. — TTL load: 0.4 V to 2.4 V level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,VDD=5.0 V/ 3.3V, First year
B External dimensions (Unitmm) M Recommended soldering pattern (Unit:mm)
« 7.1+0.2
#4 #3
A
E 135 OOC NI No. | Pin terminal
2 < 1 OE or ST
PC‘(’)V 0245(9 ol M 2 GND .
<| = 3 ouT > )
O ol 4 \Yss) ‘
J | v
#1 #2 ; — o
(>é N
[ . | = [
& =yl s — y
04,11 - N
«—208 ' 0Min. L,L_JJ
(0.75) 3.8 (0.75)
Metal may be exposed on the top or bottom of this product.

This will not affect any quality, reliability or electrical spec.
5.08

Note.

OE pin (PTW, PHW, PCW)

OE pin ="H" or "open" : Specified frequency output.

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

ST pin (STW, SHW, SCW)

ST pin = "H" or "open" : Specified frequency output.

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

30



Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG -636 series

Product number (please contact us)

Q33636xx1xxxx00

sFrequency range

2.21675 MHz to 135 MHz

*Operating voltage 25V /33V/50V
sFunction Output enable(OE) Standby( ST )
eThickness 2.7 mm Max.

el ead(Pb)-free

Complies with EU RoHS directive

B Specifications (characteristics)

E 184320C
PTFSa524 +

Actual size

Specifications
ltem Symbol PTE PH PCE/SCE PDE Remarks

D e —— fo 2.21675 MHz 41.001 MHz 2.21675 MHz 2.21675 MHz

utput Irequency rang 1041.000 MHz | to 70.000 MHz t0 40.000 MHz t0 40.000 MHz
Operating voltage Vbb 50V+0.5V 3.3V+0.3V 25V +0.25V

Storage o o )

Temperature|_temperature TstG -55 °C to +100 °C Stored as bare product after unpacking

range Operating o o

temperature ToPr -20°Cto+70 °C
Frequency stability Af/fo C: 100 x 10°
Current consumption lop 17 mAMax. | 35 mA Max. 9 mA Max. 5 mA Max. No load condition
Output disable current loe 10 mA Max. | 20 mA Max. 5 mA Max. 3 mA Max. OE=GND
Standby current IsT — 2 pA Max. — ST =GND(SCE)
Dut twit 40 % to 60 % 45 % to 55 % CMOS load:50 % Voo level
Y 45 % to 55 % \ — TTLload: 1.4 V level

’ " lon=-8 mA(PTF)/-4 mA(PH,SCE,PCE),

High output voltage VoH Vbp-0.4 V Min. /-3.2 mA(PDE)
loL=16 mA(PTF)/4mA(PH,SCE,PCE)
Low output voltage VoL 0.4V Max. /3.2 mA(PDE)
oy e N | 10TTLMax — CL<15pF
Output load condition 20 pF Max.(<55 MHz)
(CMOS) CL 50 pF Max. 15 pF Max(>55 MHz) 30 pF Max. 15 pF Max.
Output enable / VIH 2.0V Min. 80 % Vop Min. A )
disable input voltage Vi 0.8V Max. 20 % Vob Max. OE Terminal, T Terminal (SCE)
. . 7 ns Max. 5 ns Max. CMOS load:20 % Vop to 80 % Voo level
Outputrise and fll fime | t=/tr —¢ o — TTL l0ad:0.4 V to 2.4 V level
Oscillation start up time fosc 4 ms Max. 10 ms Max. 4 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C, Vpp=5.0 V/3.3 V/2.5 V, First year
B Specifications (characteristics)
Specifications
ltem Symbol PTG ‘ PHG ‘ PCG /SCG Remarks

Output frequency range fo 2.21675 MHz to 33.000 MHz

Operating voltage Vbp 45Vto55V [ 27Vto36V

Storage o o )
Temperature|_temperature TstG -55 °C to +100 °C Stored as bare product after unpacking
range Operating o o
temperature ToPrR -20°Cto+70 °C

Frequency stability Af/f0 B: 50 x 10°  C: +100 x 10° -20 °C to +70 °C

Current consumption lorP 25 mA Max. 12 mA Max. No load condition

Output disable current loe 20 mA Max. 10 mA Max. OE=GND (PTG,PHG,PCG)
Standby current IsT — 50 yA Max. ST =GND (SCG)

Dut twit — 45 % to 55 % 50 % Vob, CL=25 pF

Y 40 % to 60 % — 1.4 V Level, CL=25 pF
Sftal @iian velleEm Vou 2.4V Min. — Vop-0.4 V Min. loH=-8 mA
gh outp 9 — Vbp-0.4 V Min. — loH=-16 mA
Low output voltage VoL — 0.4V Max. loL=8 mA
utput voltag 0.4V Max. — loL=16 mA
Output load condition CL 25 pF Max.
Output enable / VIH 2.0V Min. 70 % Vobp Min. OE Terminal . ST Terminal
disable input voltage Vi 0.8 V Max. 20 % Vob Max. ’

. . — [ 3.4 ns Max. 4 ns Max. 20 % Vop to 80 % Vop, CL < Max.
Output rise and fall time | tr/t 24 ns Max. \ — TTL10ad:0.4 V to 2.4 V, CL < Max.
Oscillation start up time fosc 12 ms Max. t=0 at 90% Vop
Aging fa +5 x 10° / year Max. Ta=+25 °C, Vbp=5.0 V/ 3.3 V, First year

*1  4.1250 MHz < fo < 4.4336 MHz, 8.2500 MHz < fo < 8.8672 MHz, 16.500 MHz < fo < 17.7344 MHz : Unavailable
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Crystal oscillator

B Specifications (characteristics)

Specifications

ftem Symbol |54 STW [ PHW/SHW | PCW/SCW Remarks
Output frequency range fo 32.001 MHz to 135.000 MHz
Operating voltage VoD 50V+0.5V \ 3.3V+0.3V
Storage o o )
Temperature | _temperature TsTG -55°C to +100 °C Stored as bare product after unpacking
e ot Torr 20 °C to +70 °C
temperature
Frequency stability Afffo B: 50 x 10°  C: +100 x 10° -20 °C to +70 °C *1
Current consumption lop 45 mA Max. [ 28 mA Max. No load condition( Max. frequency range )
Output disable current loe 30 mA Max. | 16 mA Max. OE=GND (PTW,PHW,PCW)
Standby current IsT 50 pA Max. ST =GND (STW,SHW,SCW)
Dut twit — [ 40 % to 60 % 50 % Vobp, CL=Max.
Y 40 % to 60 % \ — 1.4V Level, CL=Max.
High output voltage VoH Vop-0.4 V Min. loh=-16 mA(PTW , STW , PHW , SHW)/-8 mA(PCW , SCW)
Low output voltage VoL 0.4 V Max. loL= 16 mA(PTW , STW , PHW , SHW)/ 8 mA(PCW , SCW)
O(.Lll.t.lr.)ll_j; o eeinliion N 5 TTL Max. — — fo< 90 MHz, Max.operating voltage.
O(uCtl‘\)Alglso)ad ERILLEY CL 15 pF Max. Max.frequency , Max.operating voltage.
Output enable / ViH 2.0 V Min. [ 70 % Vop Min. . — .
disable input voltage ViL 0.8V Max. |20 % Voo Max. | OF Terminal , ST Terminal
: . — [ 4 ns Max. 20 % Vop to 80 % Vop,CL < Max.
Output rise and fall time tr/ tr Tris Miax ‘ — ‘ — 04Vt 24V
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10°/ year Max. Ta=+25 °C, VbD=5.0 V /3.3 V, First year
*1 “C” stability : 40<fo<135 MHz
B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
- 10.5 Max.
#4 #3
| |
E 18 4320C A ><A No. | Pin termiﬂal
. o @© 1 OE or sT
a = 2 GND 1.3
PTF9352A O @ 3 |our <>
[te}
\ y 4 VbD
= 0 — 1
#1 #2
% A | Y
©
/ \ A 2
— T V Y~ °
N .
051 ol < 508, A (1.0) (.0) <
0.05Min. 3.6
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
Note.
OE pin (PTF,PH,PCE,PDE,PTW,PHW,PCW,PTG,PHG,PCG) 5.08
OE pin ="H" or "open" : Specified frequency output.
OE pin ="L" : Output is high impedance.
ST pin (STW, SHW, SCW,SCG)
ST pin ="H" or "open" : Specified frequency output.
ST pin ="L" : Output is low level (weak pull - down),oscillation stops.
ST pin (SCE)
ST pin = "H" or "open" : Specified frequency output.
ST pin ="L" : Output is low level ,oscillation stops.
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-615,531,51 series

Product number (please contact us)
SG-615 : Q33615xx1xxxx00

SG-531 : Q32531xx1xxxx00
SG-51 : Q32510xx1xxxx00
-Frequgncy range 1.025 MHz to 135 MHz SG-615 SG-531 SG-51
*Operating voltage 3.3V/50V . _ )
i o) SG-615P C SGs: =
eFunction Output enable(OE) Standby(ST) L
eLead(Pb)-free Complies with EU RoHS directive E 03524 el =
*Pin compatible with full-size metal can. (SG-51 series)
«Pin compatible with half-size metal can. (SG-531 series) Actual size
B Specifications (characteristics)
Specifications
SG-615P SG-615PTJ SG-615PH
It | R k
em Symbo SG-531P SG-531PTJ SG-531PH emarks
SG-51P SG-51PTJ SG-51PH
Output frequency range fo 1.0250 MHz to 26 MHz 26.001 MHz to 66.667 MHz
Operating voltage Vbp 50V+0.5V
SIS TstG -55 °C to +125 °C Stored as bare product after unpacking
Temperature |temperature
range Operating o o
temperature ToPrR -20°C to +70 °C
Frequency stability Afffo B: 50 x 10°, C: 100 x 10° *1
Current consumption lorP 23 mA Max. 35 mA Max. No load condition
Output disable current loe 12 mA Max. 28 mA Max. 20 mA Max. OE=GND
Dut twit 40 % to 60 % — 40 % to 60 % CMOS load:50 % Vo level
Y 40 % to 60 % 45 % to 55 % — TTLload: 1.4V level
High output voltage VoH Vbp-0.4 V Min. 2.4V Min. Vbp-0.4 V Min. loH=-400 yA(P,PTJ)/-4 mA(PH)
Low output voltage VoL 0.4 V Max. loL=16 mA(P)/ 8 mA(PTJ)/ 4 mA(PH)
oy e N 10 TTL Max. 5TTL Max. — CL<15pF
Output load condition
(CMOS) CL 50 pF Max. — 50 pF Max.
Output enable / VIH 2.0V Min. 3.5V Min. 2.0V Min. ::Ir_—i: _1189“A\/Ia')\(/."§10:£o=élzog)l\m)
disable input voltage ViL 0.8 V Max. 1.5V Max. 0.8 V Max. PTJ:liL= -500 yA Min.(OE=GND)
. . 8 ns Max. — 7 ns Max. CMOS load:20 % Vop to 80 % Vo level
Output rise and fall time | 1= /tr 8 ns Max. 5ns Max. — TTL load:0.4 V to 2.4 V level
Oscillation start up time fosc 4 ms Max. 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C, Vbp=5.0 V, First year
*1 “B” stability will be available up to 55 MHz.
B Specifications (characteristics)
Specifications
ltem Symbol SG-615PCG SG-615SCG Remarks
SG-531PCG SG-531SCG S
26.001 MHz
Output frequency range fo 1.500 MHz to 26.000 MHz {0 66.667 MHz
Operating voltage Vobb 27Vto36V 3.0Vto36V
Storage o o )
Temperature |temperature TsTG -55°C to +125 °C Stored as bare product after unpacking
range LI Torr 40 °C to +85 °C
temperature
- B: 50 x 10°  C: 100 x 10° -20 °C to +70 °C
Frequency stability Af/fo M: £100 x 10° 40 °C to 485 °C
Current consumption lorP 12 mA Max. 20 mA Max. No load condition
Output disable current loe 10 mA Max. [ — 10 mA Max. OE=GND (PCG,PCN)
Standby current IsT — \ 50 yA Max. — ST =GND (SCG)
Duty twit 45 % to 55 % 50 % Vop, CL=Max.
High output voltage VoH Vbp-0.4 V Min. Vop-0.4 V Min. loH=-8 mA
Low output voltage VoL 0.4V Max. 0.4 V Max. lo.= 8 mA
Output load condition CL 25 pF Max. 15 pF Max.
Output enable / ViH 70 % Vop Min. 70 % Vop Min. . — .
disable input voltage ViL 20 % Vop Max. 30 % Voo Max, | OF 1erminal , ST Terminal
Output rise and fall time tr/tF 4 ns Max. 20 % Vop to 80 % Vo, CL < Max.
Oscillation start up time fosc 12 ms Max. 10 ms Max. t=0 at 90% Vbp
Aging fa +5 x 10° / year Max. Ta=+25 °C, Vpp=3.3 V, First year
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Crystal oscillator

B Specifications (characteristics)

Specifications
ltem Symbol SG-615PTW /STW | SG-615PHW /SHW | SG-615PCW / SCW Remarks
SG-531PTW /STW | SG-531PHW /SHW | SG-531PCW /SCW

Output frequency range fo 55.001 MHz to 135.000 MHz 26.001 MHz to

utputirequency rang : : 135.000 MHz
Operating voltage Vbb 50V+0.5V 3.3Vv+0.3V

Storage o o )

Temperature | _temperature TstG -55 °C to +125 °C Stored as bare product after unpacking

range Operating o o o o

temperature ToPr -20 °C to +70 °C -40 °C to +85 °C
" B: 50 x 10°, C: 100 x 10° -20 °C to +70 °C *1
Frequency stability Af/fo — M 2100 x 10° =40 °C to +85 °C
Current consumption lop 45 mA Max. 28 mA Max. No load condition( Max. frequency range )
Output disable current loE 30 mA Max. 16 mA Max. OE=GND (PTW,PHW,PCW)
Standby current IsT 50 pA Max. ST =GND (STW,SHW,SCW)
Dut twit — 40 % to 60 % 50 % Vob ,CL=Max.
Y 40 % to 60 % \ — 1.4V Level ,CL.=Max.
High output voltage VoH Vop-0.4 V Min. lon=-16 mA(PTW,STW,PHW,SHW),-8 mA(PCW,SCW)
Low output voltage VoL 0.4 V Max. loL= 16 mA(PTW,STW,PHW,SHW), 8 mA(PCW,SCW)
O(.Lll.t.lr.)ll_j; o eeinliion N 5 TTL Max. — — fo <90 MHz , Max.operating voltage
O(uCtl‘\)Alglso)ad ERILLEY CL 15 pF Max. Max.frequency , Max.operating voltage
Output enable / ViH 2.0 V Min. [ 70 % Vobp Min. . — .
disable input voltage ViL 0.8 V Max. | 20 % Vobb Max. OE Terminal , ST Terminal
: . — [ 4 ns Max. 20 % Vop to 80 % Voo, CL < Max.

Output rise and fall time tr/tF Tris Miax ‘ — — 04Vt 24V
Oscillation start up time fosc 10 ms Max.. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C, Vpp=5.0 V /3.3 V, First year

*1 “C” stability :fo 266.667 MHz(PTW STW,PHW,SHW )

B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
@5SG-615 Series . ; 1.3
0 Mo, @5SG-615 Series
SG-615P C ‘>§ No. [ Pin terminal — o
1 | OE ™
20.0000M g = 7o - _i
5 3 OUT 0
E 9352A °’" 5 Voo o
w ) — — —
x
[ \ ks \ v
\ U (/7 Wys @ DA o
0.51 ] § i 762,
5.08 0.25Min 5.08
@ SG-531 Series @ SG-51 Series
= £ e b
4 No. | Pin terminal No. [ Pin terminal
SG531PTJ C . t 1 OEorst ESG51P9383B || | [ 1| Okorst
60.0000M d 4 GND 7 GND
E  9353B © 5| _our O 1e0000MHzC || s [ our Note,
v 8 Voo = 14 Voo OE pin (P,PTJ,PH,PTW,PHW,PCW,PCN,PCG)
OE pi "open" : Specified f tput.
L tazma F tegMax #T S B =1 oureat s o o o
% % |82 ST pin (STW, SHW, SCW,SCG)
7z 3 [} ST pin = "H" or "open" : Specified frequency output.
/ \ % / \ % ST pin ="L" : Output is low level
v 0 (weak pull - down),oscillation stops.
v Jj# .
: A 0.25 ] £ 25
05,0l 0.2Min £ [ooo~105° 051, p2vin| (= | 90°~105°
762 T3 15.24 —8
N
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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG -8002CE series

Product number (please contact us)
Q3321CEx0xxxx00

sFrequency range 1 MHz to 125 MHz

*Operating voltage 33Vor50V
sFunction Output enable(OE) or Standby(ST)
eThickness 1.05 mm Typ.

el ead(Pb)-free
(Lead free completely)

Complies with EU RoHS directive

Crystal oscillator

eShort mass production lead time by PLL technology.

SG-Writer available to purchase.

Please contact EPSON or local sales representative.

B Specifications (characteristics)

Actual Size

Specifications *2
ltem Symbol PT/ST ‘ PH,SH PCISC Remarks
1 MHz to 125 MHz — Vop=4.5Vto 5.5V
1 MHz to _
Output frequency range fo - 125 MHz Vop=3.0 Vo 3.6V
1 MHz to _
—_ 66.7 MHz Vop=2.7 Vto 3.6 V
Operating voltage Vobb 45Vto55V 27Vto36V
Storage o o )
Temperature temperature TstG -40 °C to +125 °C Stored as bare product after unpacking
range ﬂggrggpa%ur . Torr -20 °C to +70 °C (-40 °C to +85°C) | -40°Cto +85°C |Refer to Application guide. “Frequency range”
" B: +50 x 10°,C: +100 x 10° B,C:-20 °C to +70 °C
Frequency stability Af/fo M: £100 x 10° M40 °C to 485 °C_*3
Current consumption lor 40 mA Max. \ 28 mA Max. No load condition, Max. frequency
Output disable current loE 30 mA Max. | 16 mA Max. OE=GND
Standby current IsT 50 pA Max. ST =GND(ST,SH,SC)
Duty *1 twit — \ 40 % to 60 % CMOS load:50 % Vob, Max. load condition
Y 40 % to 60 % \ — TTL load: 1.4V, Max. load condition
High output voltage VoH Vop-0.4 V Min. loh=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. loL=16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition
(TTL) *1 N 5TTL Max. - Max. frequency and
Output load condition Max. operating voltage
(CMOS) *1 CL 15 pF Max.
Output enable / VIH 2.0V Min. 70 % Vop Min. ST, OE terminal
disable input voltage ViL 0.8 V Max. | 20 % Vop Max. | ST, OE terminal
. . — [ 3 ns Max. CMOS load: 20 % Vop to 80 % Voo level
*
e te/te 4ns Max. | — TTLload: 0.4 V t0 2.4 V level
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,Vbp=5.0 V/ 3.3 V (PC,SC) First year

*1

*2 PLL-PLL connection & Jitter specification, please refer to Page 41.
*3 PT /ST and PH/ SH for “M” stability will be available up to 27 MHz.

B External dimensions

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

Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to Page 40.

3.2+40.2

A

N

(=)

T

wn

o

\

0

S

T

w0

<
?‘H A
\

Note.

OE Pin (PT, PH, PC)

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

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

2.2
#3 #4
DA
oV
,\_A
oV
#2 09| #
A
No. [ Pin terminal
1 OE or ST
2 GND
3 ouT
4 VDD

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

2.4

A

1.9

1.2

1.4

A
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002LA /LB series

Product number (please contact us)
SG-8002LA : Q3324LAxx0xxx00
SG-8002LB : Q3323LBxx0xxx00

sFrequency range : 1 MHzto 125 MHz
eOperating voltage : 3.3V or50V
eFunction : Output enable(OE) or Standby(sT) SG-8002LA SG-8002LB
eThickness : 1.15 mm Typ.(SG-8002LA) =
el ead(Pb)-free : Complies with EU RoHS directive =
(Lead free completely) -
Short mass production lead time by PLL technology. Actual size
SG-Writer available to purchase.
Please contact EPSON or local sales representative.
m Specifications (characteristics)
Specifications *2
ltem Symbol PH/SH PC/SC Remarks
1 MHz to 80 MHz — Vop=4.5Vto 5.5V
Output frequency range fo — 1 MHzto 125 MHz  |Vpbp=3.0Vt0 3.6 V
— 1 MHz to 66.7 MHz  |Vpbp=2.7 Vt0o 3.6 V
Operating voltage Vbp 45Vtob55V 27Vto36V
Temperature |Storage temperature TstG -40 °C to +125°C Stored as bare product after unpacking
range Operating temperature ToPrR -20 °C to +70 °C (-40 °C to +85 °C) Refer to Application guide. “Frequency range”
B: +50 x 10°,C: +100 x 10° B,C:-20 °C to +70 °C
Frequency stability Afffo M: £100 x 10°  *3 M :-40°Cto +85°C
— L:+50 x 10° L :40°Cto +85°C VbpD#5 %
O - lop 30 mA Max. — No load condition, fo=80 MHz
u ump — 28 mA Max. No load condition, fo=125 MHz
. 25 mA Max. — P Type only, fo=80 MHz
Output disable current loE — 16 ™A Max. P Type only, fo=125 MHz
Standby current IsT 50 A Max. S Type only, ST =GND
40 % to 60 % — 50 % Vob, CL=15 pF, <80 MHz
45 % to 55 % — 50 % Vob, CL=25 pF, <50 MHz
Duty *1 twit — 40 % to 60 % 50 % Vob, CL=15 pF, Vpp=3.0 V to 3.6 V, <125 MHz
— 40 % to 60 % 50 % Vob, CL=15 pF, Vbp=2.7 V to 3.6 V, <66.7 MHz
— 45 % to 55 % 50 % Vobb, CL=15 pF, Vop=3.0 V to 3.6 V, <40 MHz
High output voltage VoH Vbp-0.4 V Min. loH=-16 mA(PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. loL= 16 mA(PH,SH), 8 mA(PC,SC)
Output load condition *1 CL 15 pF Max. Max. frequency and Max. operating voltage
Output enable / disable VIH 2.0V Min. \ 70 % Vob Min. ST, OE terminal
input voltage ViL 0.8 V Max. \ 20 % Vop Max. ST, OE terminal
Output rise and fall time *1 tr/tF 3 ns Max. 20 % Vop to 80 % Vop level, CL=Max.
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,Vbp=5.0 V/ 3.3 V (PC / SC) First year
*1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to Page 40.
*2 PLL-PLL connection & Jitter specification, please refer to Page 41.
*3 PH,SH for “M” stability and “L” stability will be available up to 27 MHz.
m External dimensions (Unit:mm)
@5G-8002LA ®5G-8002LB
" » 2 35 < .0 0.
~ #4 #3
- 'E:_ jé g ===l EH 'y
27.00B < S o - E125.0B N No. | Pin terminal
OFcs1a | & 53 43S ' 5 9 -
- prs ( )~ m— S Q PCC21A P E ouT
3.3+0.1 0.45 220 (0.1)1 Sz =m-= v
' #1 #2
2 No. | Pin terminal %
= ouT | ; I = L‘ %
4 Vbp <
*1 The terminal of #1 pin may look being the same as #2 to #4 pin. 1.0 ‘T" Omin.  (0.35) T 25 (0.35)
Metal may be exposed on the top or bottom of this product.This will not affect any quality, reliability or electrical spec. )
ote. —
OE pin (PH, PC) ST pin (SH, SC)
OE pin = "H" or "open" : Specified frequency output. ~ ST pin ="H" or "open": Specified frequency output.
OE pin = "L" : Output is high impedance. ST pin ="L" : Output is low level (weak pull - down),oscillation stops.
m Recommended soldering pattern (Unit:mm)
@ SG-8002LA ©SG-8002LB
0.85 16 ‘
|
| = !
_ o [to)
~4 t o ~ <
i N
Ny
2.65
2.54
>
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG -8002JF / CA series

Product number (please contact us)
SG-8002JF : @Q3308JFx1xxxx00
SG-8002CA  : Q3309CAXx0xxxx00

sFrequency range : 1 MHzto 125 MHz
eOperating voltage : 3.3V or50V
sFunction :  Output enable(OE) or Standby(sT)
eThickness : 1.5 mm Max. SG-8002JF SG-8002CA
sLead(Pb)-free : Complies with EU RoHS directive
(Lead free completely:SG-8002CA) W
*Pin compatible with ceramic package crystal oscillator (7 x 5):SG-8002JF

eShort mass production lead time by PLL technology. Actual size
SG-Writer available to purchase.
Please contact EPSON or local sales representative.

B Specifications (characteristics)

Specifications *2
ltem Symbol PT/ST ‘ P PH,SH PC/SC Remarks
1 MHz to 125 MHz — Vop=4.5Vt0 55V

Output frequency range fo — 1 MHz to 125 MHz |Vpbp=3.0Vt0 3.6 V

— 1 MHz to 66.7 MHz |Vbp=2.7 V10 3.6 V
Operating voltage Vbp 45Vtob55V 27Vto36V
Temperature Sttgrl;?gsrature TstG -55 °C to +125 °C Stored as bare product after unpacking

range Otg;rsgpeﬂure ToPrR -20 °C to +70 °C (-40 °C to +85 °C) -40 °C to +85°C  |Refer to Application guide. “Frequency range”

150 x 10° C- + % 10° 20 ° o
Frequency stability Af/fo B: £50 M:1+_(-)1 0’(?;(‘11(?.9 10 ,3040290 fot‘jgg?c c ¥3
Current consumption lor 45 mA Max. \ 28 mA Max. No load condition, Max. frequency range
Output disable current loE 30 mA Max. | 16 mA Max. OE=GND(PT,PH,PC)
Standby current IsT 50 pA Max. ST =GND(ST,SH,SC)
Duty *1 twit — \ 40 % to 60 % CMOS load:50 % Vob, Max. load condition

40 % to 60 % \ — TTL load: 1.4V, Max. load condition
High output voltage VoH Vbp-0.4 V Min. lon=-16 mA(PT /ST,PH / SH),-8 mA(PC / SC)
Low output voltage VoL 0.4V Max. loL=16 mA(PT /ST,PH / SH), 8 mA(PC /SC)
Output load condition (TTL) *1 N 5TTL Max. — fo<90 MHz,Max. operating voltage
Output load condition (CMOS) *1 CL 15 pF Max. (CA:SZETJII;A‘:\‘AXAX.) 15 pF Max. Max. frequency and Max. operating voltage
Output enable / disable VIH 2.0V Min. 70 % Vop Min. ST, OE terminal
input voltage ViL 0.8\/‘ Max. 20 % Vopp Max. ST, OE terminal
. . — 3 ns Max. CMOS load: 20 % Vop to 80 % Vo level

OGN L tR/tr 4nsMax. | — TTL load: 0.4 V to 2.4 V level
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,Vbp=5.0 V/ 3.3 V (PC / SC) First year

*1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to Page 40.
*2 PLL-PLL connection & Jitter specification, please refer to Page 41.
*3 PT /ST and PH/ SH for “M” stability will be available up to 55 MHz. (JF:40 MHz) [|http;//www_epsondevice.comldomcfg.nsf |]

Checking possible by the Frequency Checking Program.

B External dimensions (Unitmm) B Recommended soldering pattern (Unitmm)
® SG-8002JF
7.1+0.2
#4 #3
0 0 Note.
. : OE Pin (PT, PH, PC)
E 1 25_00c N N}])' Plgéerol;n%al OE pin " or "open" : Specified frequency output.
5 : OE pin ="L" : Output is high impedance.
Q2 2 GND
2PH 9245A a 3 out ST pin (ST, SH, SC) 1.8
O O O < o 4 VDD g p@n = :E'. o(n')"$petr1"' :ISpelcifieId(freqll(Jen(I:Iy odu1pu1). ‘4—*
pin = "L" : Output is low level (weak pull - down),
T T vy oscillation stops.
#1 #2 =
S e N
=S o
Bl
04yl 508 | opin. 0.75 38 0.75 B
" Metal may bo exposed on the top or bottom of this product. This will not afect any qualty, relabiity or electrial spec
@ SG-8002CA
#4 #3 #3 \i“»\ #4
E 1 25 000 No. | Pin terminal
~ 1 1 OE or ST
- 90 © 2 GND P 5.08 >
e ~ 3 ouT
OPHC935C S
#1 02 #2 #2 #1
- £ 5.08
i R
[ PEE—— -
5.08
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JC JA series

Product number (please contact us)
SG-8002JC : Q3307JCx1xxxx00
SG-8002JA : @3306JAx1xxxx00

1 MHz to 125 MHz

3.3Vor50V

Output enable(OE) or Standby(sT)

2.7 mm Max.(SG-8002JC)

4.7 mm Max.(SG-8002JA)
Package and pin compatible with SG-636 (SG-8002JC)
Package and pin compatible with SG-615 (SG-8002JA)

el ead(Pb)-free Complies with EU RoHS directive

eShort mass production lead time by PLL technology.

SG-Writer available to purchase.

Please contact EPSON or local sales representative.

sFrequency range
*Operating voltage
eFunction
eThickness

SG-8002JA

EPSON

SG-8002JC

100.0000 C
2 B

Actual size

m Specifications (characteristics)

Specifications *2
ltem Symbol PT/ST ‘ PH/SH PC/SC Remarks
1 MHz to 125 MHz — Vop=4.5Vt0 55V
Output frequency range fo — 1 MHz to 125 MHz |Vop=3.0 Vto 3.6 V
— 1 MHz to 66.7 MHz |Vbp=2.7 V t0 3.6 V
Operating voltage Vbb 45Vto55V 27Vto36V
Temperature Sttgr:?ggrature TstG -55°C to +125°C (JC:-55 °C to +100 °C) Stored as bare product after unpacking
range Otg;’:gg{u o TorR | -20°Cto+70°C (-40 °C to +85°C) | -40 °C to +85°C ggfgggz’jfgﬁ'_'ggﬂg”tg“;;’g'ogrgﬁluf neyrange
Frequency stability Aflfo B: +50 x 10°,C: +100 x 10° B,C:-20 °C to +70 °C
M: +100x10° M:-40 °C to +85°C  *3
Current consumption lop 45 mA Max. [ 28 mA Max. No load condition, Max. frequency
Output disable current loE 30 mA Max. | 16 mA Max. OE=GND(PT,PH,PC)
Standby current IsT 50 pA Max. ST =GND(ST,SH,SC)
Duty *1 twit — \ 40 % to 60 % CMOS load:50 % Vob, Max. load condition
40% to 60% \ — TTL load: 1.4V, Max. load condition
High output voltage VoH Vop-0.4 V Min. loh=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. loL=16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition (TTL) *1 N 5TTL Max. \ — fo <90 MHz and Max. operating voltage
Output load condition (CMOS) *1 CL 15pF Max. Max. frequency and Max. operating voltage
Output enable / VIH 2.0V Min. \ 70 % Vop Min. ST, OE terminal
disable input voltage Vi 0.8 V‘ Max. | 20 % Vop Max. | ST, OE terminal
. . — 3 ns Max. CMOS load: 20 % Vop to 80 % Vo level
OGO R/ te 4ns Max__ | — TTL load: 0.4V to 2.4 V level
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,Vbp=5.0 V/ 3.3 V (PC,SC) First year

*1 Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to Page 40.
*2 PLL-PLL connection & Jitter specification, please refer to Page 41.

*3 PT /ST and PH / SH for “M” stability will be available up to 55 MHz.(Except;SG-8002JC )

Checking possible by the Frequency Checking Program.

[|http:llwww.epsondevice.comldomcfg.nsf |]

m External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
@ SG-8002JC 13
Note. .
OE Pin (PT, PH, PC) ® sG-8002JC 4—47
OE pin ="H" or "open" : Specified frequency output.
—T OE pin ="L": Output is high impedance. -
% ST pin (ST, SH, SC) ﬂ o
© ST pi " or "open" : Specified frequency output.
E125.0000 C g = ST pin ="L" : Output is low level (weak pull - down),
2PH 9357B O z oscillation stops. °
<
#1 #2
[ é No. | Pin terminal
/ \ = 1 OE or ST
:I_J_LJ:L ~ 2 GND
N(1.0 1.0 3 ouT
051 || 5.08 A (#L—‘ﬂ ) 4 Voo 5.08
— 0.05Min. 3.6
€ SG-8002JA Mgtal may be exposed on the top or‘pottom of this product. 13
‘ 14.0 Max. This will not affect any quality, reliability or electrical spec. . SG-8002JA
# —#3 — ‘
EPSON é No. [ Pin terminal A =4
1 OE or ST
100.0000C || 8| = - — =
2PH 9357B i 3 ouT o
4 Vop © —
— — '
# #2
L \ s % ; RR
\ NP N VY5 Ao
0.514>§ > A T 762 T 5.08
5.08 0.25Min.
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PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002DC /DB series

Product number (please contact us)
SG-8002DC : @3204DCx1xxxx00
SG-8002DB : Q3203DBx1xxxx00

1 MHz to 125 MHz
3.3Vor50V

sFrequency range
*Operating voltage
eFunction

el ead(Pb)-free

Output enable(OE) or Standby(sT)
Pin compatible with full size and half size.
Complies with EU RoHS directive

Crystal oscillator

(=]
9A5TE

1
2PH

SG-8002DB

16.0000 C 2PH
EPSON 9357B

eShort mass production lead time by PLL technology.

SG-Writer available to purchase.

Please contact EPSON or local sales representative.

B Specifications (characteristics)

Actual size

Specifications *2
ltem Symbol PT/ST ‘ PH/SH PC/SC Remarks
1 MHz to 125 MHz — Vop=4.5Vt0 55V
Output frequency range fo — 1 MHz to 125 MHz |Vop=3.0 Vto 3.6 V
— 1 MHz to 66.7 MHz | Vpbp=2.7 V t0 3.6 V
Operating voltage Vbp 45Vto55V 27Vto36V
Temperature Sttgrl;?gsrature TstG -55 °C to +125 °C Stored as bare product after unpacking
range Otg;rsggture ToPrR -20 °C to +70 °C (-40 °C to +85 °C) -40 °C to +85 °C |Refer to Application guide. “Frequency range”
" B: +50 x 10°,C: +100 x 10° B,C:-20 °C to +70 °C
Frequency stability Af/fo M- 2100 x 10° M40 °C to +85 °C 3
Current consumption lop 45 mA Max. [ 28 mA Max. No load condition, Max. frequency
Output disable current loE 30 mA Max. \ 16 mA Max. OE=GND(PT,PH,PC)
Standby current IsT 50 pA Max. ST =GND(ST,SH,SC)
Duty *1 twit — \ 40 % to 60 % CMOS load:50%Vbop, Max. load condition
40 % to 60 % \ — TTL load: 1.4V, Max. load condition
High output voltage VoH Vop-0.4 V Min. lon=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. lo.=16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition (TTL) *1 N 5TTL Max. [ — Max. frequency and
Output load condition (CMOS) *1 CL 15pF Max. \ 25pF Max. 15pF Max. Max. operating voltage
Output enable / VIH 2.0V Min. 70 % Vop Min. ST, OE terminal
disable input voltage ViL 0.8 V‘ Max. 20 % Vob Max. | ST, OE terminal
) freeyey €3 — 3 ns Max. CMOS load: 20 % Vob to 80 % Vo level
OGN R/t 4ns Max. | — TTLload: 0.4 Vt0 2.4 V level
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C,Vbp=5.0 V/ 3.3 V (PC/SC) First year

*1

*2 PLL-PLL connection & Jitter specification, please refer to Page 41.

*3 PT/ST and PH/ SH for “M” stability will

be available up to 55 MHz.

Checking possible by the Frequency Checking Program.

Operating temperature (-40 °C to +85 °C), the available frequency, duty and output load conditions, please refer to Page 40.

[| http://www.epsondevice.com/domcfg.nsf |]

B External dimensions (Unit:mm)
@SG-3002DC @ SG-8002DB
£ B 4 8,
No. [ Pin terminal 7 i
EPSON o t | OEarst 16.0000 C 2PH || o T
100.0000 C < 4 GND o 7 GND
2PH 9357B 5 ouT (OEPSON 9357B © 5 oUT
— = v 8 Vbb — = 14 VoD
#1137 Max. #4 #1 19.8 Max. #7 |
: 3 7.62
% )
3 ™ ™
5 o o
& 0.25 fg 0.25
| , 3 [90°~108° 3 90°~105°
v v r Ye]
762 N ~
ggel;in (PT, PH, PC) ST pin (ST, SH, SC)
OE pin = “H“ orq“o en" : Specified frequency output ST pin = "H" or "open" : Specified frequency output.
OF Ein e Outgut is‘high impedanccl;e. y output. ST pin ="L" : Output is low level (weak pull - down), oscillation stops.
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BSG-8002 Series )

necifications

ltem| ¢, ; ise ti
urrent Operating Lo Output rise time
Page p Output load condition X Du i
9 Model Consumption Voltage P Output fall time ty Function
PH
35 mA 3.0 ns Max. OE
45V1055V |15pF (20 %Voo 0 80 %Voo, |40 % to 60 %(50 %Voo,CL=15 pF,0<80 MHz-40 °C to+85 °C)
SG-8002LA SH Max. CL=Max.) ST
(SON 4-pin)
36
SG-8002LB |PC OE
o 28 mA 3.0 ns Max. 45 % 10 55 %(50 %Voo, CL=15 pF.Voo=3.0 V to 3.6 V/fo<40 MHz)
(SOJ 4-pin) W (32-07\</t§’033-66\</) 15 pF (20 %Voo 0 80 %Voo, | 40 % to 60 %(50 %Von,CL=15 pF.Voo=3.0 V/ to 3.6 V,0<125 MHz)
. ax. : . CL=Max.) 1 (50 %Voo,CL=15 pF,Voo=2.7 V/ o 3.6 V,f0<66.7 MHz) ST
5 TTL+15 pF 2.0 ns Max.
PT (fo<125MHZI-20 °C t0+70 °C) 08Vt020V, 45 % 10 55 %(1.4 V,CL=5 TTL+15 pF.{0<66.7 MHz/-20 °C to +70 °C) OE
25 pF CL=Max.) (1.4 V,CL=5 TTL+15 pF f0540.0 MHz-40 °C to +85°C )
(fo<66.7 MHZI-20 °C t0+70 °C) 40 % 10 60 %(1.4 V,CL=5 TTL+15 pF.fos125 MHz-20°C to +70 °C)
SG-8002CA 5 TTL+15 pF 4.0 ns Max. T (1.4 V,CL=25 pF,f0s66.7 MHZ/-20°C to +70°C )
(DCC) ST (fo<40 MHz/-40°C to +85 °C) (0.4Vto24YV, T (1.4 V,CL=15 pF,f0<55.0 MHz-40°C to +85°C ) ST
45 mA 15 pF(f055 MHZ-40°C to +85 °C) | CL=Max.)
45Vt055V (35
pF
SG-8002JA Max. . . 3.0 ns Max.
37 |(SOJ 4-pin) PH 50(“’;1 25 MHz/-20°C to+70 *C) (20 % Voo 0 80 % Voo, | 45 % to 55 %(50 % Voo, CL=25 pF,{0<66.7 MHz-20°C to +70 °C) OE
p P 5 . CL<25) 1 (50 % Voo, CL=25 pFf0<40.0 MHzI-40°C to +85 °C)
38 ] 5(27'5:66.7 MHz/-20°C to+70 °C) 40 % t0 60 %(50 % Voo,CL=25 pF fos125 MHz-20°C to +70 °C)
39 |SG-8002DB D 5 MH40 °C to+85°C 4.0 ns Max. (50 % Voo, CL=50 pFf0<66.7 MHzI-20°C to+70 °C)
(DIP 14-pin) SH 25(p,= © ) (20 % Voo to 80 % Veo, | T (50 % Vbo,CL=15 pFf0<55.0 MHz/-40°C to +85 °C) ST
(fe40 MHZ-40 °C to+85 °C) CL=Max)
3.0 ns Max.
SG-8002DC 15 pF 9 9
DIP 8.0i PC (f0<66.7 MHZ/2.7 t0 3.6 V) o S;IDD 1080 % Voo, 14504 16 55 %(50 % Voo, CL=30 pFVoo=3.0 V to 3.6 V,f0<40 MHz) OE
( -pin) 28 mA 3.0Vto36V |15pF = 40 % t0 60 %(50 % Voo,CL=15 pF,Voo=3.0 V to 3.6 V,fo<125 MHz)
Max. (27Vt036V) (fo=125 MHZz/3.0 to 3.6 V) 4.0 ns Max. T (50 % Voo,CL=15 pF,Voo=2.7 V to 3.6 V;f0<66.7 MHz)
SC 30(?-:40 MH2/3.0 to 3.6 V) gl? ;/‘,’I VD‘; 1080 % Voo, ST
=Max.
2.0 ns Max.
5TTL + 15 pF :
PT (<90 MHzI-20 to+70 °C ) g)szm\A/ 020V, 45 % t0 55 %(1.4 V,CL=5 TTL+15 pF,f0<66.7 MHZ-20°C to+70 °C) OE
15 pF =Max.) 40 % 0 60 %(1.4 V,CL=5 TTL+15 pF.0<90.0 MHZ-20°C t0+70 °C)
(fo<125 MHZ/-20 °C to +70°C ) 1 (1.4 V,CL=25 pF.0<66.7 MHz-20°C to +70 °C)
ST 25 pF 4.0 ns Max. T (1.4 V,CL=15 pF.0<125 MHz-20 °C to +70 °C)
. . (04Vto24V, ST
45 mA (6.7 MHz-20 "C tos70°C) |4 1102
Max. 45Vt055V s oo
PH (f2<125 MHZI-20 °C t0+70°C (20% Vooto 80 % Voo, | 45 9 to 55 %(50 % Voo, CL=25 pF,f0<66.7 MH2I-20°C to +70 °C OE
CL<25) )
38 25 pF < 40 % 10 60 %(50 % Voo,CL=15 pF.f0<125 MHzI-20°C to +70 °C)
(fo<90 MHZ/-20°C to+70 °C) 4.0 1S Max 1 (50 % Voo, CL=25 pFf0<90 MHZ-20°C to +70°C )
SH 50 pF . . (20 % Voo to 80 % Voo T (50 % Vbo,CL=50 pFfos50 MHz/-20°C to +70°C ) ST
SG-8002JC (fo<66.7 MHz/-20°C to+70 °C) CL=Max.)
(SOJ 4-pin) 3.0 ns Max.
15 pF / -
PC (20 % Voo to 80 % Vo,
28 mA 30V1036V 15(3555'7 MH2z/2.710 3.6 V) CL<15) 45 % to 55 %(50 % Voo,CL=30 pF,Vo0=3.0 V to 3.6 V,fo<40 MH2) OE
R : 40 % 10 60 %(50 % Voo,CL=15 PF.Voo=3.0 V to 3.6 V/fo<125 MHz)
Max. (27Vt036V) 30(2‘?25 MH2/3.010 3.6 V) 4.0 ns Max. 1 (50 % Voo,CL=15 pFVbo=2.7 V to 3.6 V/f0<66.7 MHz)
SC (=40 MHZ/3.0t03.6 V) (20 % Voo to 80 % Voo, ST
: : CL=Max.)
15 pF
PT 25(2"5125 MH2/-20°C to +70°C ) 2.0 ns Max. 45 % 10 55 %(1.4 V,CL=5 TTL+15 pF,f0s66.7 MHZ-20 °C to+70 °C) OE
. . (0.8V1020V,CL25) |40 % to 60 %(1.4 V.CL=5 TTL+15 pF.f0<90 MHz-20°C to +70 °C)
51-(&_&?61'2 “;FH” 20°C 10470 °C) T (1.4 V, CL=25 pF,0<66.7 MHZ-20°C to +70°C )
. . 4.0 ns Max. T (1.4 V, CL=15 pFfo<125 MHz-20°C to +70°C )
ST (fos 90 MHZ-20"C10 +70°C) |54 V1024 ViCL=Max) |1 1.4V, CL=15 pF. ° 2 ST
10 ) av, : (1.4 V, CL=15 pF.fo<40 MHzI-40°C to +85°C )
45 mA 45Viossy | (540 MHZ-40°C to +85 °C)
’ ’ 5 pF
o o 3.0 ns Max.
PH | Max. 25 pp 20 MHRR20°C 10270°C) (20 % Vooto 80 % Voo, |45 % 10 55 %(50 % Voo, CL=25 pF.f0<66.7 MHz1-20 °C to +70 °C ) OE
5 o209 - o 5
37 (=0 MHz20 Clov70°0) |+ 1 Y Voo OL-50 p0€80.0 MA20°C 10470 °C)
50 pF plvbeull aghee '
. . 4.0 ns Max. 1 (50 % Voo, CL=15 pF fo<125 MHz/-20 °C to+70°C )
g f0<50 MHZI-20°C t0+70 °C : i
33%3(21024': SH 1 5(pF ° ) (20 % Voo to 80 % Voo, T (50 % Voo,CL=15 pF,fo<40 MHz/-40 °C to+85 °C) ST
( -pin) (fo<40 MHZ-40 °C to+85 °C) CL=Max.)
3.0 ns Max.
P (20 % Voo to 80 % Voo,
C 15 pF(1S66.7 MHZ2.7 10 36 V) o " |45 % to 55 %(50 % Voo,CL=30 pF.Voo=3.0 V to 3.6 V,f0£40 MHz) OE
28 mA 30Vto36V : : ; = 40 % to 60 %(50 % Voo,CL=15 pF,Voo=3.0 V to 3.6 V,fo<125 MHz,
15 pF(fe<125 MHz/3.0 10 3.6 V) A
. Max. (2.7V1038V) |30 hr(a0 MHZ3.0 0 3.6 V) 4.0 s Max. (50 % Voo, CL=15 pF,Voo=2.7 V t0 3.6 Vf0<66.7 MHz)
(20 % Voo to 80 % Voo, ST
CL=Max.)
2.0 ns Max.
PT 5 TTL+15 pF g’lﬁh\/l’a‘z )2'0 Vi 45 % 10 55 %(1.4 V,CL=5 TTL+15 pF,0s66.7 MHZ-20°C to +70°C) OE
(fo<125 MHZ-20 °C to + 70°C) : 1 (1.4 V,CL=5 TTL+15 pF {0<27.0 MHz-40°C to + 85 °C)
5 TTL+15 pF 40 % t0 60 %(1.4 V,CL=5 TTL+15 pF, 0125 MHz-20 °C to +70°C
ST (fo<27 MHZ-40°C to +85°C ) 4.0 ns Max.
(0.4Vto24V, ST
40 mA CL=Max.)
45Vt055V -
Max
. 15 pF
PH 20 °C 10 4700
(125 MHZ1-20 C 1o +70°C) |3 6 g pax. 45 % 10 55 %(50 % Voo,CL=25 pF.f0<66.7 MH2/-20 °C to +70°C OE
35 25 pF (20 % Voo to 80 % Voo (50 % Voo,CL=25 pF,0s27.0 MHZ/-40°C to + 85°C ))
2100 MHZ/-20°C to+70°C o ° Ve o VoD, LL=20 PHii0=2/. : o
SG-8002CE ( ° ) CL=Max.) 40 % 10 60 %(50 % Voo,CL=15 pF.fo<125 MHz/-20°C to +70°C
(DCC) SH 25 pF ST
(fo<27 MHZ-40°C to +85°C )
PC 15 OE
pF 9 %(50 - -
28 mA 3.0 ns Max. 45 % 10 55 %(50 % Voo,CL=15 PF,Vo0=3.0 V to 3.6 V/fo<40 MHz)
30V38Y | (<667 MHA27t03.6V) (20 % Voot 80 % Voo, | 40 % to 60 %(50 % Voo, CL=15 pF.Voo=3.0 V/ to 3.6 V,f0<125 MHz
Max (27Vt036V) [15pF
. . : ! B 125 MH3.0 t0 3.6 V) CL=Max.) 1 (50 % Voo, CL=15 pF.Voo=2.7 V to 3.6 Vf0<66.7 MHz) ST
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Application guide

B SG-8002 series and HG-8002 series

HEPLL-PLL connection

Because we use a PLL technology, there are a few cases that the jitter value will increase when SG-8002 is connected to another
PLL-oscillator.

In our experience, we are unable to recommend these products for the applications such as telecom carrier use or analog video
clock use. Please be careful checking in advance for these application ( Jitter specification is Max.250 ps/CL=15 pF)

B Remarks on noise management for power supply line

We do not recommend inserting filters or other devices in the power supply line as the counter measure of EMI noise reduction.
This device insertion might cause high-frequency impedance high in the power supply line and it affects oscillator stable drive.
When this measure is required, please evaluate circuitry and device behavior in the circuit and verify that it will not affect oscillation.
Start up time (0 % VDD to 90 % VDD) of power source should be more than 150 ps.

B Jitter Specifications

Operatin . . .
Model p 9 Jitter Item Specifications Remarks
Voltage
150 ps Max. 33 MHz < fo £ 125 MHz, CL=15 pF
Cycle to cycle
PT/PH 5V 05V 200 ps Max. 1.0 MHz < fo < 33 MHz, CL=15 pF
ST/SH - Peak to peak 200 ps Max. 33 MHz < fo < 125 MHz, CL=15 pF
250 ps Max. 1.0 MHz < fo < 33 MHz, CL=15 pF
Cycle to cycle 200 ps Max. 1.0 MHz < fo < 125 MHz, CL=15 pF
SC/PC 3.3V0.3V y y P P
Peak to peak 250 ps Max. 1.0 MHz < fo < 125 MHz, CL=15 pF
BSG-8002 series Characteristics chart
50 —Current consumption (Vop=5.0V) 60 Duty 5.0 V. CMOS Level‘ 3.0 Output Rise time (CMOS Level) |
|
|
40 25 pF 45V
55 ] 2.5 3.0V 50V
230 § | 15 pF —~ / gg¥ 55Y
E — . 50 50 pF € 20
Q = ~ Z. 3
o 20 5 P 27V,
- e £ [
45 b
10 S 15
40 .
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frequency(MHz) Frequency(MHZz) 1'010 15 20 25 30 35 40 45 50 55
50 __Disable Current (voo=5.0v) 60 Duty 3.3 V CMOS Level Load capacitance (pF)
Output Fall time (CMOS Level)
X \ |
40 55 - | 45V
—~ — P! 3.0V 50V
E 30 s —— 25 33V 55V
= > 50 = ’é 3.6 V7
o 2
020 S 15 pF g polsi
10 45 P
40 £ 15
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 .
Frequency(MHz) Frequency(MHz)
50 Stand-by Current Duty 5.0V TTL Level 1.0
60 10 15 20 25 30 35 40 45 50 55
Load capacitance (pF)
— ut Rise time (TTL_
_ s0F | L — 20 __ Qutpt Level)
E 30 e | —— 15 pF
o 2 50 @ 145V
o 20 = =15 S 50V
= | —T o R =5
10 — —| 45 E
@ 1.0
40 4
25 3.0 35 40 4550 55 6.0 0 20 40 60 80 100 120 140
VoD (V) Frequency(MHz)
10Load césac'tangg (pF) 25 30
CL vs Additional Current consumption Voltage coefficient [ Vop vs lop,loE | paci p
20 T T 2.0 Qutput Fall time (TTL Level)
1g —VDD=5.0V o5 ,‘__ 18 Iop‘-(Va)='I"|mes(\la)XIop(‘S.OV) 20
Z 16 } ;/ 16 loe(Va)=Times(Va)xIoe(5.0V)
En 50 pF i 1.4 —_
(0] 12 - 2 1.5
3 15 pF @ 15 £ a5v___|
T 10 ] . [0} =2 50V
> 0 pF £ £ Sl I
Z 8 £ 08 E - 55V
.s 6 0.6 3 1.0
= 4 0.4 [T
3 2 0.2
0 20 40 60 80 100 120 140 25 30 35 40 45 50 55 6.0 10 15 20 25 30
Frequency(MHz) VoD (V) Load capacitance (pF)
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FOR SG-8002 SERIES PROGRAMMING TOOL

SG-WRITER

Product Number

Q91PR20W1101000

«Easy frequency program for Epson SG-8002 series oscillator

(Blank oscillator).

«Free power supply for USB accommodate.

«Flexible PC accommodate.

Windows98SE, 2000, Me, XP (Except Windows 95, NT)

«Small body and easy carry.

m Main Body Specifications

Name

SG-Writer for EPSON SG-8002 Series

Accessories

Product Number Q91PR20W1101000
Operating Temperature +10°C to +40 °C  Writing (+25 °C 15 °C)
Electric Power Supply Via USB
Standard Interface USB Type B
External Dimensions (mm) 160 x 110 x 36 (textool top)
Weight 700 g
SG-Writer

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

Software,Driver

SG-Writer ' EPSON USB Driver

Option

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

*1 SG-Writer software is available only from Epson website after user registration.

|[nttp:/lwww.epsondevice.com/qd/SG8002CS |

m Recommend PC Specifications (Need connect PC and SG-Writer when you Writing.)

Accommodate OS

Windows XP, Windows Me, Windows 2000,
Windows 98SE(Except Windows 95, NT)

Recommend CPU

Pentium Processor 200 MHz equivalent and higher
(Recommend Over 300 MHZz)

Recommend memory Capacity

Recommend Over 64 MB

Recommend HDD Capacity

Need Over 40 MB

Other

CD-ROM drive,USB cable(Type A <> Type B)
Need SMD * socket when you write SG-8002 SMD products.
(Sold individually)

*2 Conventional SMD socket can be used with new SG-Writer.

Application guide
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Crystal oscillator

HIGH-FREQUENCY CRYSTAL OSCILLATOR WITH SPREAD SPECTRUM

SG-9001LB,CA,JC

Product number (please contact us)

SG-9001LB : Q3331x2x0xxxx00
SG-9001CA : Q3331x0x0xxxx00
SG-9001JC : Q3331x1x1xxxx00

10 MHz to 166 MHz
3.3V

sFrequency range
*Operating voltage

sFunction Output enable(OE) SG-9001LB SG-9001CA SG-9001JC
eThickness 1.15 mm Typ.(SG-9001LB) o
1.40 mm Typ.(SG-9001CA) m 5 m
el ead(Pb)-free Complies with EU RoHS directive i
(Lead free completely:SG-9001LB /CA) Actual size
sRange of spreading precentage is selectable by program
(Center or Down spread, 6 Values )
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Output frequency range fo 10.000 MHz to 166.000 MHz SG-9001JC,CA \Please contact us for inquiries about the
10.000 MHz to 135.000 MHz SG-9001LB |available frequency.
Operating voltage Vbb 3.3Vv+0.3V
Storage -55 °C to +100 °C SG-9001JC [ )
Temperature | temperature TsTG 40 °C t0 +125 °C SG-9001LB.CA Stored as bare product after unpacking.
range Otg;’:gg’tu o Topr -20°C to +70 °C
Current consumption lop 30 mA Max. No load condition, fo = 166 MHz
Output disable current loe 20 mA Max. OE=GND, fo = 166 MHz
Duty twit 45 % to 55 % CMOS load: 50 % Vop, CL=15 pF
High output voltage VoH Vbp-0.4 V Min. loH=-8 mA
Low output voltage VoL 0.4 V Max. lo.= 8 mA
Output load condition CL 15 pF Max.
Output enable / disable VIH 70 % Vobp Min. OE terminal
input voltage ViL 30 % Vop Max. OE terminal
Output rise and fall time tr/tF 2.7 ns Max. 20 % Vop to 80 % Voo level, CL=15 pF.
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10° / year Max. Ta=+25 °C, First year

B Spread Spectrum Specifications

Serior St Code C0o2P C05P Co7P C10P C15P C20P
Percentage +0.25 % +0.5 % +0.75 % +1.0% +1.5% +2.0 %
Down Spread Code DO5P D10P D15P D20P D30P D40P
Percentage -0.5 % -1.0 % -1.5% -2.0 % -3.0 % -4.0 %
B External dimensions (Unit:mm)
©SG-9001LB @SG-9001CA ©5G-9001JC
5.0+0.2 #6 #5 #4 - 105 Max.
#4 #3 2 No. | Pin terminal No. | Pin hn #4 #3 No. | Pin terminal
| A 1 OE terminal = = 1 OE
E125.0 © g 2 GND E 166.000 C g 1 OE A ><“ 2 GND
Oumosn |93 B2 2 s [yEteseecoc | S8 B0
5 DD iy
#1 #2 x ‘ T 2 R ‘ T Vos — Y
£ o4 L0 i #1 #2
v : . . - - X
%¢ —f (A 3 CHEHED £ \y 2] \
1.0 Omin. .54 i - I 11— ~
254 (0.35) 25 (0.35) i T
0.51 | |- 508 A N 14L—J<—>HJFO)
I 0.05Min.
Note.
OE pin
OE p!n ="H"or "open"_: Specified fre_quency output. Metal may be exposed on the top or bottom of this product.
OE pin = "L" : Output disable output is weak pull-down. ~ o " L .
(130 kQ Typ.) This will not affect any quality, reliability or electrical spec.
SSON pin (SG-9001CA)
SSON pin = "H" : Spread spectrum disable.

SSON pin ="L" or "open" : Spread spectrum enable.

B Recommended soldering pattern (Unit:mm)

0SG-9001LB ] ©SG-9001CA H_fi‘ 0SG-9001JC Hﬁ.‘
o F W]
e INE] Q8s ‘“
) D y ;
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Crystal Oscillator

CMOS OUTPUT LOW-JITTER SAW OSCILLATOR

XG-1000CA,CB series

Product number (Please contact us)

XG-1000CA
XG-1000CB

*Output frequency range
sPower source voltage
sFrequency stability
oOutput

eFunction

esPackage size

e ead(Pb)-free

eLow-jitter oscillator with SAW.

Q3851CA0xxxxx00
Q3851CB0Oxxxxx00

50 MHz to 170 MHz
1.8V /2.5V/3.3V
+50x10°, +100x10°

CMOS

Output enable(OE)
CA:7.0%5.0%1.2 mm Typ.
CB:5.0%3.2x1.1mm Typ.

Complies with EU RoHS Directive.
(Lead free completely)

B Specifications (characteristics)

XG-1000CA

XG-1000CB

XG-1000CB

Actual size

ltem Symbol E ‘ Spemfgahons ‘ C Remarks
50.000 MHz to 170.000 MHz
Output frequency range *1 fo 75.000 MHz, 98.304 MHz, 100.000 MHz, Standard frequenc
106.250 MHz, 125.000 MHz, 150.000 MHz quency
Power source | Max. supply voltage Vbp-GND -0.5Vto+4.0V
voltage Operating voltage Vop 1.8V 0.1V 25V +0.125V 3.3V 0.3V
Temperature | Storage temperature TstG -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature ToPrR -10°C to +70°C

Frequency stability *2 Af/fo B:+50 x 10° C:+100 x 10° -10 °C to +70 °C
Current consumption Iop 20mAMax. | 25mAMax. |  35mAMax. No load condition, OE=Vbb
Output disable current loe 15 mA Max. 20mAMax. | 30 mA Max. OE=GND
Duty twit 40 % to 60 % CMOS load:50 % Vob level,Max.load condition
High output voltage VoH Vbp-0.35 V Min E:loH = -6 mA/C,D:loH = -8 mA
Low output voltage VoL 0.35 V Max. E:lo. =6 mA/C,D:loL =8 mA
Output load condition (C-MOS) CL 15 pF Max. Max. frequency and Max. operating voltage range
Output enable/ VIH 70 % Vobp Min. OE terminal

Disable input voltage ViL 30 % Vobb Max. OE terminal
Output rise and fall time tr/1F 2 ns Max. CMOS load : 20 % to 80 % Voo level
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s

. trvs 3 ps Typ. 6 (RMS of total distribution)
i t 25ps T Peak to Peak

p-p ps Typ. eak to Peal

Aging fa +5x 10° Ta=+25 °C,First year,Vbp=1.8V,2.5V,3.3V
*1 Please contact us for inquiries regarding non-standard frequencies.

*2  This includes initial frequency tolerance, temperature variation, supply voltage variation and frequency stability vs. load.
*3 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.

H External dimensions

(Unitmm) B Recommended soldering pattern (Unitmm)

@XG-1000CA
#4 #3

E 125.000
O XA4YAA

5.08

@ XG-1000CB

#4 #3

E125.000
OXB4YAA

#2‘ | #1

14
#3 || #4

=

©
N
}4—»{ #1
5.08
Pin terminal
OE
GND

ouT
VDD

HlwiNv(=]o

1.2
[ 4

1.2

2.54
No Pin terminal
1 OE
2 GND
3 ouT
4 VDD

@XG-1000CA
1.
o N
o
!
5.08
@ XG-1000CB
1.4
4 »
“«
o
2.54
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LOW-JITTER SAW OSCILLATOR

EG-2011,2021,2001CA series

Product number (please contact us)

EG-2011CA Q3808CA00xxxx00
EG-2021CA Q3807CA00xxxx00
EG-2001CA Q3801CA00xxxx00

62.5 MHz to 170 MHz
1.8V/ EG-2011CA
2.5V/ EG-2021CA

sFrequency range
*Operating voltage

Crystal oscillator

<

3.3V/ EG-2001CA EG-2011 EG-2021 EG-2001
Output CMOS [ Fr A
eFunction Output enable(OE) e g e
eThickness 1.2 mm Typ. -
eLead(Pb)-free Complies with EU RoHS directive Actual Size
(Lead free completely)
s\/ery low jitter and low phase noise by SAW unit.
B Specifications (characteristics)
Specifications
ftem Symbol EG-2011CA | _ EG-2021CA EG-2001CA Remarks
D e —— fo 62.500 MHz to 106.250 MHz to
utputirequency rang 170.000 MHz 170.000 MHz
Power source “f/‘:‘)’l‘t' azuepp'y Vop-GND 0.5V 1to+4.0V 20.5Vto+7.0V
voltage Operating Vop 1.8V£0.1V 25V£0.125V 33V+03V
voltage
Storage ° o i
Temperature temperature TstG -40 °C to +100 °C Stored as bare product after unpacking
range Operating Ao o . o o Ao o
temperature ToPr P:0°Cto+70°C R: -5°Cto+85°C P:0°Cto+70° C
. : 6 1y o Z:+50x10° 00 oC R-.5 © o
Frequency stability Afffo G:+50 % 10° ,H: £ 100 x 10 YH:+100 x 10 P:0°Cto 70 °C,R:-5°C to +85°C *1
Current consumption Iop 20 mA Max. 25 mA Max. 50 mA Max. No load condition, Max. frequency range
Output disable current loE 600 pA Max. 10 YA Max. OE=GND
40 % to 60 % o o CMOS load:50 % Vop,CL= Max.
o twit (45 % to 55 %) 45 %1055 % (EG-2011CA fo 125 MHz :45 % to 55 %)
High output voltage VoH Vbp-0.35 V Min. [ Vop-0.4V Min. loH = -8 mMA(EG-2001,2021), -6 mA(EG-2011)
Low output voltage VoL 0.35 V Max. \ 0.4 V Max. loL = 8 mA(EG-2001,2021), 6 mA(EG-2011)
Output load condition CL 15 pF Max. Max. frequency and Max. operating voltage range
High input voltage ViH 70 % Vob Min. OE terminal
Low input voltage Vi 30 % Vob Max. OE terminal
Output rise and fall time tr/te 2 ns Max. CMOS load:20 % to 80 % Vbp
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
foy 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trus 3 ps Typ. 6 (RMS of total distribution)
fop 25 ps Typ. Peak to Peak
face 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
3
Phase Jitter tey 0.051xp150M;J)l Typ. offset frequency: 12 kHz to 20 MHz
Aging *3 fa +10 x 10° +5x10° Ta=+25 °C,First year,Vop=1.8 V,2.5 V,3.3 V
*1 As per below table
*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
*3 Except:CHPA,CHRA,PCH
Model EG-2011CA/EG-2021CA EG-2001CA
Details of frequency stability A*4 N *5 Output mode P:Duty 50 £5 %
HP: £100x10°(0°C to +70°C) CHPA CHPN H: +100x10°(0°C to +70°C) *4 PCH
Frequency |HR: £100x10°(-5°C to +85°C) CHRA CHRN Frequency Y: +100x10°(0°C to +70°C) *5 PCY
stability GP: +50x10°(0°C to +70°C) — CGPN stability . 6 ()0 oC) *
GR: £50x10° (-5°C to +85°C) — CGRN*T Z: #50x10° (0°C to +70°C) *6 PCZ
*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and aging(Ta=+25 °C,10 years).

*5
*6
*7

This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, and reflow drift.(except aging)
This includes initial frequency tolerance, and temperature variation.(except reflow drift, supply voltage variation, load variation and aging)
Please contact us for inquiries.

M External dimensions (Unit:mm) W Recommended soldering pattern (Unitmm)
O®EG-2011CA/EG-2021CA O®EG-2001CA
1.8
#4 #3 | P <
E EG-2021 | - - : . 0
S E 125. Hff . :
125.000C | S-000H) o -
d N
OPHA172A O1PC124A| “ 3 e %
#1 #2 e j
< 7.0°2 N ‘ 70 # 5.08 ‘ "
T e (AOEE G e “su
N - 2 GND - 208 2 GND
5.08 3 ouT 3 ouT
4 Vob 4 Vbb
*1 Standby function built-in *1 Standby function built-in
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Crystal oscillator

LOW JITTER SAW OSCILLATOR

EG-2002CA
Product number (please contact us) g ‘ p
Q3802CA00XxxX00 V" V" v"

sFrequency range : 62.5MHz to 170 MHz
oOperating voltage : 3.3V
Output : LV-TTL
sFunction :  Output enable(OE) .
eThickness : 1.2 mm Typ. &
el ead(Pb)-free : Complies with EU RoHS directive o
(Lead free completely) A :
. ) ; ctual size
s\/ery low jitter and low phase noise by SAW unit.
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Output frequency range fo 62.500 MHz to 170.000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage Vbp-GND -0.5Vto+7.0V
voltage Operating voltage VoD 33V+03V
Temperature Storage temperature TstG -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature ToPrR 0°Cto +70 °C
Frequency stability Af/fo +50 x 10°, +100 x 10° 0°Cto+70°C *1
Current consumption Iob 60 mA Max. OE=Vbp, No load condition
Output disable current loE 25 mA Max. OE=GND
Duty twit 45 % to 55 % 1.4V Level, CL £ Max.
High output voltage VoH 2.4V Min. loH=-8 mA
Low output voltage VoL 0.4V Max. loL =8 mA
s 25 pF Max. fo = 62.5 MHz
Output load condition CL 15 pF Max. 0> 625 MHz
High input voltage ViH 70 % Vop Min. OE terminal
Low input voltage Vi 30 % Vob Max. OE terminal
Output rise and fall time tr/tF 1.5 ns Max. 0.8V — 2.0V, CL < Max.
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
[ 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 frvs 3 ps Typ. 6 (RMS of total distribution)
fop 25 ps Typ. Peak to Peak
tace 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
3
Phase Jitter teu 0.051xp150M;J)l Typ. offset frequency: 12 kHz to 20 MHz
Aging *3 fa +5x10° Ta=+25 °C,First year,Vbp=3.3 V
*1 As per below table
*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
*3 Except: PCH,DCH
Frequency range (MHz) P: 125 to 170 D: 62.5 to 124.999
: H: +100x10° (0 °C to +70 °C)*4 PCH DCH
]E:Zteﬂ,':ngf Y: £100x10°(0 °C to +70 °C) *5 PCY DCY
sta%ility 7 Z: +50x10°(0 °C to +70 °C)*6 PCZ DCZ
F: +50x10° (0 °C to +70 °C)*5 PCF (125 MHz Only) —

*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, reflow drift, and 10 years aging(Ta=+25 °C,10 years).
*5  This includes initial frequency tolerance, temperature variation, supply voltage variation, load variation, and reflow drift (except 10 years aging).
*6 This includes initial frequency tolerance and temperature variation (except supply voltage variation, load variation, reflow drift, and 10 years aging).

B External dimensions (Unitmm) @ Recommended soldering pattern (Unit:mm)
1.4 -
#3 [ g |~
A
A A%
i PEREEN
©
AN
\A ©
SR #1 o
# [*+—55g o
No. | Pin terminal
1 OE
2 GND P 508
3 OouT
4 VbD
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Crystal oscillator

LOW JITTER SAW OSCILLATOR

EG-2121,2102CA series

Product number (please contact us )
EG-2121CA : Q3805CA00xxxx00 / Q3805CA10xxxx00
EG-2102CA : Q3806CA00xxxx00 / Q3806CA10xxxx00

53.125 MHz to 700 MHz
2.5V (EG-2121CA)

sFrequency range
*Operating voltage

3.3V (EG-2102CA)
«Output Differential LV-PECL or LVDS EG-2121CA | EG-2102CA
sFunction Output enable(OE) [ | i
eThickness 1.2 mm Typ. E— =
el ead(Pb)-free Complies with EU RoHS directive A Isi
(Lead free completely) ctuglisize
s\/ery low jitter and low phase noise by SAW unit.
B Specifications (characteristics)
Specifications
ltem Symbol EG-2121CA | EG-2102CA EG-2121CA | EG-2102CA Remarks
Differential LV-PECL LVDS
Output frequency range fo 53'235 m:; to 1380“",\7'_2';0 53.125 MHz to 700 MHz E:ZSvZﬁ§S|t:?:efugor:c|;qumes about
Power source |Max. supply voltage Vce-GND| -05Vto+4.0V | -0.5Vto+7.0V -0.5Vto+4.0V
voltage Operating voltage Vce 25V +0.125V 3.3V+0.3V [25V+0.125V] 3.3V=*0.3V
Temperature |Storage temperature Ts1G -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature | Torr P:0 °C to +70 °C ,R:-5 °C to +85 °C
Frequency stability Af/fo G:+50 x 10° ,H: £100 x 10° P:0 °C to +70 °C,R:-5 °C to +85 °C *1
Current consumption lcc 80 mA Max. 100 mA Max. 30 mA Max 45 mA Max. OE=Vcc,RL=50 Q or 100 Q
Output disable current loE 20 mA Max. 32 mA Max 20 mA Max 30 mA Max. |OE=GND
Duty twit P:45 % t0 55 % | P:45 % t0 55 % | L:45 % to 55 % | L:45 % to 55 % |fo=350 MHz (at outputs crossing point) *1
Vou 1.55V Typ. 2.35V Typ. _
Vee-1.025 to Vec-0.88 DC characteristics
VoL 08VTyp. | 1.6VTyp. _
Output voltage Vce-1.81 to Vee-1.62
Vob — 350 mV Typ. 247 mV to 454 mV | Differential output, DC characteristics
AVop — 50 mV Output change, DC characteristics
Vos — 1.25V Typ. 1.125 Vt0 1.375 V| Offset, DC characteristics
AVos — 150 mV Offset change, DC characteristics
s LV-PECL: Terminated to Vcc -2.0 V
Output load condition RL 50 Q 100 Q LVDS: Connected between OUT to OUT
Output enable input voltage VIH 70 % Vcc Min. OE terminal
Output disable input voltage ViL 30 % Vcc Max. OE terminal
. 0, 0,
Output rise and fall time tritr 400 ps Max. t¥§§%%‘ f/oot o/"ztg io(éo([)\f;';'vm)
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
[ 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 trvs 3 ps Typ. 6 (RMS of total distribution)
tp-p 25 ps Typ. Peak to Peak
face 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
-3
Phase Jitter tey 0'051XP1SOM;J)1 Typ. offset frequency: 12 kHz to 20 MHz
Aging *3 fa +10 x 10° Ta=+25 °C,First year,Vcc=2.5 V,3.3 V
*1  As per below table.
*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
*3 Except: ***A
Output mode P:Differential LV-PECL D: Differential LV-PECL L:LVDS V:LVDS
o <
fgﬁggencv Egg}g;gﬁ All range ;g; ;gg m; All range fo< 175 MHz
50 + 10 %(fo > 350 MHz) o
Duty EG-2121CA 50 + 5 %(fo < 350 MHz) 502 % 5500’—;150 o/f’(g)o e 335500,\'/"":22)) 502 %
EG-2102CA 50+ 5% B B
Details of frequency stability A*4 N *5 A*4 N *5 A*4 N *5 A*4 N *5
HP: £100 x 10°(0°C to +70°C) PHPA PHPN DHPA DHPN LHPA LHPN VHPA VHPN
Frequency HR: 100 x 10%-5°C to +85°C) PHRA*6 PHRN*6 DHRA*6 DHRN+*6 LHRA*6 LHRN*6 VHRA*6 VHRN*6
stability GP: £50 x 10%(0°C to +70°C) PGPA*6 PGPN+6 DGPA*6 DGPN+6 LGPA*6 LGPN+6 VGPA*6 VGPN+*6
GR: +50 x 10°%(-5°C to +85°C) — PGRN*6 — DGRN*6 — LGRN*6 — VGRN*6

*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(Ta=+25 °C,10 years).
*5  This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift(except aging).
*6 53.125 MHz =< fo < 100 MHz : Unavailable.

B External dimensions (Unitmm) B Recommended soldering pattern (Unitmm)

#__# M #4 2 e | 1.6‘

EEG-2121 | . YT hla I

250.000P | % Ig T oe N -

OGPA 282A o -
4 CLJ'I' ©

"o " Blasg® | " =

f 5.08
ﬁ 5,08
5.08
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Crystal oscillator

LOW JITTER SAW OSCILLATOR

EG-2101CA

Product number (please contact us) d !
Q3803CA00xxxx00 V‘ V‘ V‘

sFrequency range : 62.5 MHz to 400 MHz
oOperating voltage : 3.3V
Output : Differential LV-PECL
sFunction : Output enable(OE) .
eThickness : 1.2 mm Typ. Ig i
el ead(Pb)-free : Complies with EU RoHS directive =
(Lead free completely) Actual Size

s\/ery low jitter and low phase noise by SAW unit.

B Specifications (characteristics)

ltem Symbol Specifications Remarks
Output frequency range fo 62.500 MHz to 400.000 MHz Please contact us for inquiries about the available frequency
Power source Max. supply voltage Vcec-GND -0.5Vto+7.0V
voltage Operating voltage Vce 3.3V+0.15V
Temperature Storage temperature TstG -40 °C to +100 °C Stored as bare product after unpacking
range Operating temperature ToPrR 0°Cto +70°C
Frequency stability Af/fo +50 x 10°, +100 x 10° 0°Cto+70°C *1
Current consumption lcc 60 mA Max. OE=Vcc,RL=50 Q
Output disable current loe 25 mA Max. OE=GND
. 0, 0,
Duty *3 twit Di;g é;tg ggé’% E)gll—-llll?)%\\((g%zz ‘at outputs crossing point
High output voltage VoH 2.35V Typ. Vce-1.025 to Vee-0.88 _
Tow outpput voltag?e VoL 1.60 V Ty)?p. Vcc-1.81 to Voe1.62 DC characteristics
Output load condition RL 50 Q Terminated to Vcc -2.0 V
High input voltage ViH 70 % Vce Min. OE terminal
Low input voltage ViL 30 % Vcc Max. OE terminal
Output rise and fall time tr/tF 600 ps Max. 20 % to 80 % (Vor-VoL)
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
[ 0.2 ps Typ. Deterministic Jitter
try 3 ps Typ. Random Jitter
Jitter *2 frvs 3 ps Typ. 6 (RMS of total distribution)
fop 25 ps Typ. Peak to Peak
face 4 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles
-3
Phase Jitter tey 0.051xp150MaUx| Typ. offset frequency: 12 kHz to 20 MHz
Aging *3 fa +5x10° Ta=+25 °C,First year,Vcc=3.3 V
*1 As per below table
*2 Based on DTS-2075 Digital timing system made from WAVECREST with jitter analysis software VISI6.
*3 Except: PCH,DCH
Output mode (Duty) P:Duty 50 +5 % D:Duty 50 £2.5 %
Frequency range (MHz) 125 t0 318.75 318.751 to 400 62.5 to 159.375 159.376 to 200
Details of H: £100 x 10 (0 °C to +70 °C)*4 PCH — DCH —
frequency Y: £100 x 10°(0 °C to +70 °C) *5 PCY PCY DCY DCY
stability Z: +50 x 10°(0 °C to +70 °C)*6 PCZ — DCZ —

*4  This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(Ta=+25 °C,10 years).
*5  This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift(except aging).
*6 This includes initial frequency tolerance and temperature variation(except supply voltage variation, reflow drift, aging).

B External dimensions (Unitmm) B Recommended soldering pattern (Unitmm)
1.4 -
_#6 #5 w # el s 16
No. | Pin ‘4—"
] 1 inal —
E 125.000H | 3 S e ] ERERE
2 ~ 2 |_NC. 4 -
OAPC924A T our o
#1 #2 #3 #3 #2 #1 5 out ”
6 Vi
B <2t | = 0 7 1
B EE——
| H H H | o < 508
5.08
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Crystal oscillator

HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG -2150CA series

Product number (please contact us)

Q3514CA00xxxx00

sFrequency range
*Operating voltage
sFrequency stability
eFunction
eThickness

e ead(Pb)-free

1 MHz to 80 MHz
33Vor50V

+15x10® /-20 °C to +70 °C

Output enable(OE)
1.5 mm Max.

Complies with EU RoHS directive

(Lead free completely)

B Specifications (characteristics)

Actual size

Specifications
ltem Symbol SVH/BXH ‘ SVC/BXC Remarks
Output frequency range fo 1.000 MHz to 80.000 MHz 60 MHz <fo<80 MHz
Please contact us for inquiries
Operating voltage Vob H:5.0V 0.5V \ C:3.3V+0.3V
Temperature | Storage temperature Ts1G -40 °C to +125 °C Stored as bare product after unpacking
range Operating temperature ToPr V:-20 °C to +70 °C  X:-40 °C to +85 °C
. S: 15 x 10°  *1 -20 °C to +70 °C
Frequency stability Af/fo B 125 x 10° *1 20°C 0 +85 °C
Current consumption lop 30 mA Max. 25 mA Max. No load condition, OE = Vbp
Output disable current loe 15 mA Max. 12 mA Max. OE=GND
Duty twit 45 % to 55 % 50 % Vobp
High output voltage VoH Vbp-0.4 V Min. loH=-4 mA
Low output voltage VoL 0.4V Max. loL,= 4 mA
Output load condition CL 15 pF Max. CMOS load
Output enable input voltage VIH 70 % Vop Min. OE terminal
Output disable input voltage ViL 30 % Vop Max. OE terminal
Output rise and fall time tr/ tr 4 ns Max. 20 % Vo to 80 % Vop
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s.
Aging fa £10 x 10° Max.  *2 Ta=+25 °C,10 year

*1 Frequency stability includes variation in reflow soldering drift, operating temperature range, operating voltage range and load change.
#2 50 MHz < fo < 80 MHz: 15 x 10°® Max.

B External dimensions (Unit:mm) B Recommended soldering pattern (Unit:mm)
1.4 -
#4 #3 #3 | #4|C 1.8
<+—>
Iﬁ - o
OSVC181A N
#1 102 #2 M vu——( N
| 7.0 ~—55s <
x
L ©
[H H1 3=
e} No. | Pin terminal
-~ 1 OE
5.08 > GND
Note. 3 ouUT
OF Pin s o P 5.08
OE pin = "H" or "open" : Specified frequency output.

OE pin ="L" : Output is high impedance.
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Crystal oscillator

HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG -8002JA series

Product number (please contact us)

Q3502JAx1xxxx00
sFrequency range : 1 MHzto 125 MHz
eOperating voltage : 3.3V or50V
eFrequency stability : #20x10° /-20 °C to +70 °C
-Fu.nctlon : Output enable(OE) or Standby(sT ) B
eThickness : 4.7 mm Max. 100.0000
Package and pin compatible with SG-615. HEH 2576
el ead(Pb)-free : Complies with EU RoHS directive .
Actual Size
B Specifications (characteristics)
Specifications
ltem Symbol PT/ST ‘ PH,SH ‘ PCISC Remarks
Output frequency range fo 1.000 MHz to 125.000 MHz
Operating voltage Vbp 5.0 V+0.25V [ 3.3V£0.165V
Temperature Storage temperature TstG e ;57% °((3; to +125°C Stored as bare product after unpacking
T - ° (o] ° o o
range Operating temperature ToPR (-40 °C to +85 °C) -40 °C to +85 °C
Frequency stability Aflfo AV: +20 x 10° ,BV: +25 x 10° AV,BV:-20 °C to +70 °C
q Y CX: 30 x 10° CX:-40 °C to +85 °C *1
Current consumption lop 45 mA Max. [ 28 mA Max. No load condition, Max. frequency
Output disable current loe 30 mA Max. \ 16 mA Max. OE=GND (PT,PH,PC)
Standby current IsT 50 uA Max. ST =GND (ST,SH,SC)
Dut twit — \ 40 % to 60 % CMOS load:50%Vop, Max. load condition
Y 40 % to 60 % — TTL load: 1.4V, Max. load condition
High output voltage VoH Vop-0.4 V Min. lon=-16 mA(PT,ST,PH,SH),-8 mA(PC,SC)
Low output voltage VoL 0.4 V Max. loL= 16 mA(PT,ST,PH,SH), 8 mA(PC,SC)
Output load condition (TTL) N 2 TTL Max. \ — Max. frequency
Output load condition (CMOS) CL 15 pF Max. Max. operating voltage
. . VIH 2.0V Min. \ 70 % Vop Min. ST, OE terminal
OO DR DN EITe D ViL 0.8V Max. | 20 % Voo Max. | ST, OE terminal
. . — [ 3 ns Max. CMOS load: 20 % Vop to 80 % Vo level
e A R/t 4 ns Max. — TTL load: 0.4 V to 2.4 V level
Oscillation start up time fosc 10 ms Max. Time at minimum operating voltage to be 0 s
Shock resistance fa +2 x 10°/ year Max. T.=+25 °C,Vpp=5.0 V/ 3.3 V (PC /SC)
PLL-PLL connection & Jitter specification, please refer to Page 41.
*1 PT, ST and PH , SH for “CX” stability will be available up to 55 MHz.
B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
14.0 Max.
1 | 13
EPSON AV % No_ | Pin terminal <
0 = 1 OE or ST
100.0000C |(8| = 2 o 4
o 3 ouT o
HPH 9357B | v —— =
\
: 3 .
/ \ A < & ®
[—p N ¥y S
051 mflg ~ } | 762,
5.08 0.25Min.
Note. 5.08
OE Pin (PT, PH, PC) < >
OE pin ="H" or "open" : Specified frequency output.
OE pin ="L" : Output is high impedance.
ST pin (ST, SH, SC)
ST pin - "H" or "open" : Specified frequency output.
ST pin - "L" : Output is low level (weak pull - down), oscillation stops.
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Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR
32.768 kHz and 48 MHz

MG -5020JE

Product number (please contact us)

Q33M22JE1xxxx00

sFrequency range 1 32.768 kHz and 48.00512 MHz

oOperating voltage : 32.768 kHz oscillation circuit 1.8 V to 3.6 V
48 MHz oscillation circuit 2.7 V to 3.6 V.

oBuilt-in crystal 1 32.768 kHz crystal unit

eThickness ;1.5 mm Max.

el ead(Pb)-free :  Comply with EU RoHS directive.

B Specifications (characteristics)

Actual size

Item Symbol Specifications Remarks
Output frequency range fo 32.768 kHz QUT32k - pin
put lrequency rang 48.005120 MHz OUT - pin
Max. supply voltage Vbp-GND -0.3Vto+45V
GroaiEing vl Vobp 27Vto36V PLL Output
perating voltag VBK 1.8V1t03.6V 32.768 kHz Output
Storage temperature TstG -55°Cto +125°C Stored as bare product after unpacking
Operating temperature ToPrR -40 °C to +85 °C
Frequency stability Af/fo 5423 x 10° Ta=+25 °C, Vop=3.0 V
Current consumption 1 (PLL Stopping) lor1 3 uA Max. Vop=1.8Vt0 3.6V PWD =GND OUT32 k=No load condition
Current consumption 2 (PLL Working) lopP 15 mA Max. Vop=2.7Vt0 3.6V PWD =HIGH OUT= No load condition
Duty twit 40 % to 60 % 50 % Vbp
High output voltage VoH Vop-0.4 V Min. lon=100 JA(OUT32k), 4.0 mA(OUT)
Low output voltage VoL 0.4V Max. loL=-100 yA(OUT32k), -4.0 mA(OUT)
Output condition CL 15 pF Max. QOUT 32k pin, OUT pin
Output enable input voltage ViH 80 % Vop to Vbp+0.2 V PWD pin
Output disenable input voltage Vi GND-0.2 V to 0.2 Vbp PWD pin
Output rise time fr 5 ns Max. 20 %—80 % Vop, OUT pin
Output fall time tr 5 ns Max. 80 %—20 % Vop, OUT pin
Jitter Pj 150 ps Max. Vop=2.7 V to 3.6 V Period jitter
Osaillation start up time tsta 3 s Max. Ta=+25°C, Vob=0 V—1.8Vt03.6 V
P tsTap 0.1s Vop=0 V — 2.7 V to 3.6 V, PWD=LOW—High
Aging fa +5x 10°/ year Max. Ta=+25 °C,Vob= 3.0 V, First year
B Block diagram
)
o—i
\VDD1 32.768 kHz
Xﬁa' D outaa
|_| I_l Tt Pin terminal
osC L Tow OUT32k eeees 32.768 kHz Output.
- i~ " |Phase | | | | X ouT essse PLL Oscillation output.
| _y|Ditector[ | Pass 7} VCO pivder [ 21 oUT PWD s PLL Output Control.
““““““ VDD1 Supply Voltage of 32.768 kHz Oscillation Circuit.
vopz N \VDD2 Supply Voltage of PLL Oscillation Circuit.
Divider
—_— 1 I
PWD %] :
1 _______________I
B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
7.0+0.3 No. | Pin terminal | No. | Pin terminal
1 | OUT32k 20 | N.C. -
#r%onnnnnnnn#‘l‘I 2 N.C. 19 | N.C. b
N 3 | Vobi 18 | N.C. Q2
M5020 S 4 | GND 17 | N.C. v
< a 5 | N.C. 16 | N.C. 420 411 A
0 o 6 | N.C. 15 | N.C.
E1234A S 7 T Pwo 14 | NC.
TUoooooooQg vy _ 8 N.C. 13 | N.C. ©
#1 #10 9 N.C. 12 | N.C. I
10 | Vob2 1 ouT
#1 #10 4
I }
{ y 3 2
{HHEHEEHEEY ' -3%1.5 Max. @ [
0.22 - '0-65 0 Min. > | >
(0.75) (0.75) 035 008
! ! < 0.65x9 = 5.85 >
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
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Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG -5100SA series

Product number (Please contact us)

Q33M21SA1xxxxx00

sFrequency range 1 76.9 kHz to 100 MHz

eOperating voltage : 3.3V or50V

oBuilt-in crystal : AT crystal unit

eThickness : 3.2mm Typ.

el ead(Pb)-free : Complies with EU RoHS directive
eAvailable output in 8 frequencies by select pin for CPUCLK.

Actual size

B Specifications (characteristics)

Specifications
Item Symbol VoD=5.0V ‘ Voo=3.3V Remarks
Output frequency range fo 76.9 kHz to 100 MHz | 76.9 kHz to 80 MHz | Please contact us for inquiries regarding available frequencies.
Power source |Max. supply voltage Vbp-GND -0.3Vto+7.0V
voltage Operating voltage Vbp 50V 0.5V [ 3.3V+0.3V
Temperature |Storage temperature Ts1G -55 °C to +100 °C Stored as bare product after unpacking
range Operating temperature ToPrR -20°Cto +70 °C
Frequency stability Af/fo +100 x 10°°
Current consumption lop 100 mA Max. 65 mA Max. No load, Max. frequency
Duty twit 40 % to 60 % CMOS load: 50 % Vop, CL=15 pF
High output voltage VoH Vbp-0.4 V Min. loH=-4 mA
Low output voltage VoL 0.4 V Max. lo.=4 mA
Output condition CL 25 pF Max. [ 15 pF Max. Max. frequency and Max. operating voltage
Output enable / VIH 80 % Vop Min.
disenable input voltage ViL 20 % Vop Max.
Output rise time tr 5 ns Max. 20 %—80 % Vbp
Output fall time te 4 ns Max. 80 %—20 % Vbp
Jitter t; 450 ps Max. Cycle to Cycle jitter
! 500 ps Max. Peak to Peak jitter
Skew fskw 500 ps Max Please contact us for inquiries about details.
Oscillation start up time fosc 70 ms Max. Time at minimum operating voltage to be Os.
Aging fa +5x 10°/ year Max. Ta=+25 °C,Vpp=5.0 V/ 3.3 V, First year
B Block diagram
™ {>—a xBurF Pin terminal
XBUF «sse« Qutput pin of internal X'tal
OUTPUT & CPUCLK CPUCLK Output pin
MULTIPLEXER —8& C| KA CLKA Output pin
CLKB Output pin
AND —HCLkB CLKC Output
DIVIDERS putpin
—8& CLKC CLKD Output pin
—= CLKD SO CPUCLK Output frequency select pin 0
H S1 CPUCLK Output frequency select pin 1
7 L L S2 CPUCLK Output frequency select pin 2
S0 i 1 1 TIN «eses Test pin.Do not connect them to any terminals.
H ROM AND LOGIC OE «sees Qutput control ("H":Output ,"L": weak pull - down)
OE
B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
P 10.1+0.2
w4 3 y No. | Pin terminal | No. | Pin terminal
H H H H H H H 1 St 14 | Voot .
2 S0 13 | VbD2 o
«~ 3 | CLKA 12 | 82 N
M5100 AB o f; 4 | CLKB 11 | OE
0 < 5 | CPUCLK 10 | CLKC #14 #8
E 935 6A ~ 6 | CLKD 9 [GND
7 | XBUF 8 | TIN <
ol s I 3 3
#1 #7
#1 #7
T A
''''''' | ‘ |:| |:| |:| |:| |:| o
005| o N
Min| S 015
Ly v o v 0.7 1,274
y
»0443? || Sl f 127x6=762
: 127 1.2 0° - 10° 0.6
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
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Crystal oscillator

VOLTAGE —CONTROLLED CRYSTAL OSCILLATOR

VCXO (wide pull range)
VG-4231CA . . .
Product number (please contact us) " , " , "
Q3614CA00xxxx00 A i =
sFrequency range : 1 MHzto 75 MHz
oOperating voltage : 3.3V (DRC,GRC)
5.0 V (DRH,GRH)
ePull range : +130 x 10°
eThickness : 1.4 mm Typ. -
el ead(Pb)-free : Complies with EU RoHS directive i
(Lead free completely) —
Actual size
B Specifications (characteristics)
Specifications
ltem Symbol DRH/GRH DRC /GRC Remarks
D — fo 1.000 MHz to 1.000 MHz to Please contact us for inquiries regarding available
oS eI =TaIey N, 60.000 MHz 75.000 MHz  |frequencies.
P\‘I’(;”“Z;Zw’ce Operating voltage Vop H:5.0 V £0.5 V C:3.3V 0.3V
Temperature Storagg temperature TstG -40 °C to +125°C Stored as bare product after unpacking
ozl T As per below tabl
range temperature OPR s per below table
Frequency stability Afffo As per below table Vc=2.5 V(DRH,GRH)/ Vc=1.65 V(DRC,GRC)
Current consumption lop 20 mA Max. [ 10 mA Max. No load condition
Output disable current loe 15 mA Max. | 7 mA Max. OE=GND
R:+130 x 10° (1 MHz<fo<42 MHz) Vc=2.5 V+2.0 V(DRH,GRH)
Pull range Afc . 6 -
Q:+120 x 10° (42 MHz<fo<75 MHz) Vc=1.65 V+1.5 V(DRC,GRC)
Absolute pull range *1 APR DR:%80 x 10°° Min., GR:£65 x 10°® Min. Pull range:+130 x 10°
Modulation characteristics BW 15 kHz Min. + 3 dB (at 1kHz)
Input resistance ZIN 50 kQ Min. DC Level
Frequency change polarity Positive polarity Vc=0.5 Vto4.5V(**H), 0.15 Vto 3.15 V(**C )
Duty twit 40 % to 60 % CMOS load:50 % Vop level
High output voltage VoH Vbp-0.4 V Min. lon=-0.8 mA(DRC,GRC),lor=-4 mA(DRH,GRH)
Low output voltage VoL 0.4 V Max. loL= 3.2 mA(DRC,GRC),loL= 4 mA(DRH,GRH)
Output load condition CL 15 pF Max. CMOS load
Output enable / ViH 70 % Vop Min. .
disable input voltage ViL 30 % Voo Max. OE Terminal
Output rise and fall time tr/tF 4 ns Max. CMOS load: 20 % Voo level to 80 % Vo level
Oscillation start up time fosc 10 ms Max. Time at 90%Vop to be 0 s
Aging fa +10 x 10° Max. *2 Ta=+25 °C, 10 years
*1 Absolute pull range = Pull range - (Frequency stability + 10 years Aging + Free fall + Vibration)
*2 50 MHz < f0 < 75 MHz : 15 x 10°® Max.
B Stability / Temperature range
Stability Temperature range
DRC/DRH/DQC +35x 10° -20°C to +70 °C
GRC/GRH/GQC +50 x 10° -40 °C to +85 °C
B _External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)
1.4
#6 #5 #4 ) #4 # |« #6
A
A :I -
I A 1.8
E35328T | . A =
5 5 .
[To) ‘[ N
O GRC181A ‘ LQ] B A
#1 #2 #3 #3| #2 #1 N
‘ 7002 2.54 <
B S
: _ 5.08
) ) A E Pin terminal
v 3 No.- ™ FTvoe | TType
- i i 254
5.08 1 e
2 N.C. | OE 508
Note. 3 GND
OE Pin
OE pin ="H" or "open" : Specified frequency output. g OE OL|JT NG
OE pin ="L" : Output is high impedance. 3 v ]
DD
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Crystal oscillator

VOLTAGE —CONTROLLED CRYSTAL OSCILLATOR
VCXO

VG-1201CA

Product number (please contact us)

Q3603CAO0xxxxx00

sFrequency range : 1 MHzto 80 MHz

oOperating voltage : 3.3 V(**C) or 5.0V(**H)

sFunction :  Output enable(OE)

eThickness : 1.4 mm Typ.

el ead(Pb)-free : Complies with EU RoHS directive
(Lead free completely)

Actual size
B Specifications (characteristics)
Specifications
ftem Symbol = H/AKH /BNH/BKH | ANC/AKC/BNC/BKC Remarks
60 MHz < fo < 80 MHz
Output frequency range fo 1.000 MHz to 80.000 MHz Please contact us for inquiries 1
P\‘,’(;”“Z;Zw’ce Operating voltage Voo H:5.0 V £0.5 V C:3.3V 0.3V
Temperature Storage temperature TstG -40 °C to +125°C Stored as bare product after unpacking
range Operating temperature ToPrR As per below table
Frequency stability Af/fo As per below table
Current consumption lop 30 mA Max. [ 25 mA Max. No load condition
Output disable current loe 15 mA Max. | 12 mA Max. OE=GND
Pull range Afc As per below table Vc=2.5V +2.0 V(**H ), 1.65 V +1.50 V(**C )
Modulation characteristics 20 kHz Min. + 3 dB (at 1kHz)
Input resistance ZIN 5 MQ Min. DC Level
Frequency change polarity Positive polarity Vc=0.5 V to 4.5 V(**H ),0.15 V to 3.15 V(0T )
Duty twit 40 % to 60 % CMOS load:50 % Voo level
High output voltage VoH Vbp-0.4 V Min. loH=-4 mA
Low output voltage VoL 0.4V Max. loL=4 mA
Output load condition CL 15 pF Max. CMOS load
Output enable / ViH 70 %Vobp Min. .
disable input voltage ViL 30 % Voo Max, OE Terminal
Output rise and fall time tR/tF 4 ns Max. CMOS load: 20 % to 80 % Vop level
Oscillation start up time fosc 10 ms Max. Time at 0.9Vpbto be 0 s
Aging fa +10 x 10° Max. *2 Ta=+25 °C, 10 years
*1 Please contact us for inquiries about operating temperature, frequency stability, pull range.
*2 50 MHz < f0 < 80 MHz : +15 x 10°® Max.
W Stability / Temperature range B Pull range
Stability Temperature range Pull range Output frequency range
A +20 x 10° -20 °C to +70 °C G +50 x 10° Min 70 MHz <fo< 80 MHz (3.3 V)
B +25 x 10° -40 °C to +85 °C P 41 MHz <fo< 80 MHz (5.0V)
S 75 x 107 Min 41 MHz <fo< 70 MHz (3.3V)
N +100 x 10° Min 1 MHz <fo<41 MHz
B External dimensions (Unitmm) M Recommended soldering pattern (Unit:mm)
14
_#6 #5 #4 #4 #5 e 6
! I T I | O 3=
B B \ A= 1.8
.|| A -
(=}
+|o. g
[to) o
i A [ 5
Y L
#3| o254 #2 #1 ~
- <
< 5.08 »
7 - /
" M I {' ‘ir No. Pin terminal
- F Type | T Type . 254
5.08 1 Vc
.
~ = 2 NC. [ OE 5.08
Note. 3 GND
OE Pin 4 ouT
OE pin = "H" or "open" : Specified frequency output. 5 OE H N.C.
OE pin ="L" : Output is high impedance. 6 VoD
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Crystal oscillator

VOLTAGE —CONTROLLED CRYSTAL OSCILLATOR

VCXO

VG -4030JA

Product number (please contact us)
Q3612JA01xxxx00

sFrequency range
*Operating voltage
ePull range
eThickness

el ead(Pb)-free

3.3V

4.7 mm Max.

2 MHz to 28.63636 MHz
150x10° or 180x10® /Vc=0.0 to 3.0 V

Complies with EU RoHS directive

B Specifications (characteristics)

VG4030 DVK
27.0000M
E 935TA

Actual size

Specifications
Item Symbol DVK Remarks
Output frequency range fo 2000 MHz to 28.63636 MHz Please c.ontact us for inquiries regarding available
frequencies.
Operating voltage VDD 3.3V+0.17V
Temperature |Storage temperature Ts1G -565 °C to +125 °C Stored as bare product after unpacking
range Operating temperature ToPR -20 °C to +70 °C
Frequency stability Af/fo +37 x 10° Max. Vc=1.8V
Current consumption lor 18 mA Max. No load condition
Pull range Afc 150 x 10° or 180 x 10° Vc=0.0t0 3.0V (Please contact us.)
Input resistance ZIN 10 MQ Min. DC Level
Frequency change polarity Positive polarity Vc=0.0t0 3.0V
Duty twi/t 40 % to 60 % CMOS load:50 % Voo level
High output voltage VoOH VDD-0.4 V Min. loH=-0.8 mA
Low output voltage VoL 0.4 V Max. loL= 3.2 mA
Output load condition CL 30 pF Max. CMOS load
QOutput rise and fall time tr/tF 6 ns Max. CMOS load: 20 % VoD level to 80 % VDD level
Oscillation start up time tosc 10 ms Max. Time at minimum operating voltage to be 0 s
Aging fa +5 x 10°/ year Max. Ta=+25 °C,VDD=3.3 V, First year

*Give the Vc voltage at the time of the power supply input as GND or Open without fail.

H External dimensions

(Unitmm) B Recommended soldering pattern

(Unit:mm)

14.0 Max.
#4 #3

— —

VG4030 DVK
27.0000M
E 9357A

9.8 Max.

— —

#1

Va

/7
051 il

#2 -
Ag
L J 37 |
A

5.08 0.25Min.

No. | Pin terminal
1 Ve
2 GND
3 ouT
4 VDD
|
/ \ ¥
| 7.62

A-
A

3.0

8.8

5.08
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Crystal oscillator

VOLTAGE —CONTROLLED CRYSTAL OSCILLATOR
VCXO

VG-2828CB

Product number (please contact us)
Q3623CB00xxxx00

sFrequency range : 13 MHz W W W
1 28V

*Operating voltage

eThickness : 1.2 mm Typ.
eApplications : GSM
eLow noise 1 -143 dBc/Hz Typ. at 1 kHz offset ]
el ead(Pb)-free : Complies with EU RoHS directive T
(Lead free completely) Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks

Output frequency range fo 13.000 MHz

Power Max. supply voltage Vce-GND -0.3Vto+7.0V

\S,gﬁ;(;; Operating voltage Vce 28V +0.1V

Temperature |Storage temperature Ts1G -40 °C to +85 °C Stored as bare product after unpacking

range Operating temperature ToPR -20 °C to +75°C

Frequency stability Afffo 12 x 10° Max. *

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

Frequency change polarity Positive polarity

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

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

Duty twit 30 % to 70 % GND Level (DC cut)

Output voltage Vout 0.8 V Min. Peak to Peak

i Please contact us for other Output load.
Output load condition Rw/CL 10 kQ//10 pF DC cut capacitor =0.01 uF

* Include initial frequency tolerance, reflow shift, temperature variation, supply voltage variation, load variation and aging.
Note:Please contact us for inquiries about specifications other than the above.

B External dimensions (Unitmm) M Recommended soldering pattern (Unit:mm)
1.3
#4 #3 . <4+—>
1 Y
[
Y _.-"- o
E13.00 | . = 2]
9
Y 2 -~
@
OA191A L 3 % i
-
v
#1 #2
‘ 5.0:02 1.240.1 - J-":-:.;
3.9 |
J L No. | Pin terminal i 4 "
H D H 1 Ve ! !
g gﬁ? Do not design any patterns except GND on the shaded area.
2 Ve Except for this recommended soldering pattern,
please contact us for inquiries.
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Crystal oscillator

32 kHz TCXO

TG-3530 SA

Product Number (please contact us)
TG-3530 SA : Q3721SA01xxxx00

 Built-in 32.768 kHz crystal oscillator with high accuracy.
(adjustment-free efficient operation)

» Temperature compensated circuit : Stabilized frequency tolerance at
any operating temperature.
 Oscillation output voltage : 1.5Vtob55V
e Temperature Compensated Voltage: 2.2Vto5.5V
© 32.768 kHz output : C-MOS output, output load : CL = 15 pF

e Complies with EU RoHS directive

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Condition
Output frequency fo 32.768 kHz B Frequency temperature characteristics ( Ex. )
Max.supply voltage Voo-GND |-0.3Vto+7.0V
Oscillation output voltage VDD 15Vto55V " Frequency-Temperature characteristic
Temperature :
compensated voltage Voo 22Vita5.5V 12 i TG-3530SA
Storage temperature TsTG -55°Cto+125°C Stored as bare product after unpacking o L/ T \
Operating temperature ToPR —40°Cto +85°C Operating temperature 20 /
+3.8x10° _ o o % a0 SG-3030 -
= Equivalent to 10 seconds Ta _:10 Cto +60°C x /
£ ihly deviat Vop=3.0V e 40
Frequency tolerance Af/f of monily deviation 2 w0
£50x% 10 — ono . g 40 / \
8 h Ta=-20°Cto+70°C 5
* Equivalent to 13 seconds _ 2 /
-~ Vob=3.0V g 70
of monthly deviation R \
Frequency voltage 5 a=+25°C o/
AT T flv +1.0x10” /V Max. VDD =22V 1055V 122 7 \\
gg ﬁ g_ll\_/IaX.)) Vop =5.0V , No load condition 30 20 10 0 10 20 30 40 50 60 ZO 80
Current consumption Iop : yP- Temperature ¢
4.0 uA (Max,) Vop = 3.0V, No load condition
1.7 pA (Typ.) '
Output voltage " loH=-0.1mA . .
(“H level) VoH Voo -04V: Min. Vob = 3.0V HTerminal connection
Output voltage loL = 0.1 mA
(‘L level) VoL 0.4V Max. Vob = 3.0V TG - 3530 SA
Output load condition CL 15 pF Max. CMOS load 1. NC. N T Tk T 14. GND
Vop=1.5Vto 55V par ==
Duty tw/t 40 % to 60 % 1/2 Voo level 2 ouT [ = o 13, NG
L CMOS load = .
Output rise time trun 200 ns Max. 20 % Vb — 80 % Voo 3. M = =g 120 T4
; CMOS load 4. NC. = = L 11, T3
Output fall time e 200 ns Max. 80 % Vb —s 20 % Voo 20 |
1.0s Max. *" Ta=+25°C 5. NC. 10 T2
Oscillation tosc ) ) Vop=3.0V
start-up time ) Ta=-40°C to +85 °C 6. NC. 4 9 NC
3.0s Max. _ il 2
Voo =3.0V 7. NC. [ 7402 ] 8. Voo
SOP - 14 pin
Signal Input / 5
i 6 a=+25°C N Output Function
Aging fa +3.0x 10~ /year Vop = 3.0V, first year va.;]:je lfu Connected to a positive power supply.
ouT OUTPUT | 32.768 kHz clock output pin (C-MOS).
GND — Connected to a ground.
T,T2 _ + Used by the manufacture for testing.
T3, T4 (Do not connect externally.)

*1) Voo rise time< 10ms (10 % Voo — 90 % Voo )
%2) If not specifically indicated, Ta = -40 °C to +85 °C.

REAL TIME CLOCK IC. For TG-3530SA
RX-4574 SG M Terminal connection
Product Number ( please refer to Application guide )
RX-4574SG : Q414574Bxxxxx00 RX - 4574 SG
. ) . o ) i 1LXIN - =f = 16. VDD
* By combining TG-3530SA with RX-4574SG (real-time clock IC), it is possible to achieve a ver 2 NG o o = 15. CE1
high accuracy clock system. e 8 = = )
 Functions are compatible with RX -4574 LC and RTC-4574 series 3.N.C. == = 14.N.C.
(except 32 kHz oscillation function ). 4./TIRQ = = 13. CLK
o Complies with EU RoHS directive 5./ AIRQ 44 12. DATA
. . 6. FCON 13Max. 11- CEO
Note) RX-4574SG does not include the crystal unit. 7 NG 10.N.C
The external clock resources (C-MOS) of 32.768 kHz are necessary. sA FéQT 64202 9‘ GNb
Please input it from the XIN terminal. ) ’
VSOP - 16 pin
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TCXO

TG-5001LA

Product number (please contact us)
Q3712LA00xxxx00

sFrequency range
*Operating voltage

eThickness
eApplications
el ead(Pb)-free

13 MHz ,19.2 MHz,26 MHz,38.4MHz
2.8V Typ.

1.15 mm Typ.

GSM,CDMA,WCDMA

Complies with EU RoHS directive
(Lead free completely)

B Specifications (characteristics)

Crystal oscillator

s
S @c“l&.

Actual size

Item Symbol Specifications Remarks

Output frequency fo 13 MHz, 19.2 MHz, 26 MHz, 38.4 MHz
Power source |Max. supply voltage Vce-GND -0.3Vto+4.5V

voltage Operating voltage Vcce 2.8V+0.14V
Temperature |Storage temperature Ts1G -40 °C to +85 °C Stored as bare product after unpacking

range Operating temperature ToPR -30 °C to +85 °C
Frequency tolerance Afo +2.5 x10° Max. Vc=14V, +25°C +2 °C
Etequency stability AfT +2.0 x 10° Max. -30 °C to +85 °C (Ta=+25 °C)

vs. temperature
Erequency stability AfL +0.2 x 10° Max. 10 kQ // 10 pF +10 %

vs.load
Erequency stability Afv +0.3 x10°® Max. 2.8V 5%

vs. supply voltage
Aging fa +1.0 x10° Max. Ta=+25 °C, first year
Current consumption Icc 1.5 mA Max. 19.2 MHz,Vcc=2.8 V, 10 kQ// 10pF
Input resistance ZIN 800 kQ Min. Vc- GND (DC), VC=1.4V
Frequency control range Afc +5.0 x 10° to #12.0 x10° Ve=1.4V+1.0V
Frequency change polarity Positive polarity
Duty twit 40 % to 60 % GND level (DC cut)
Output level Vout 0.8 V Min. Peak to peak

Please contact us for other Output load.

Output load Ru/CL 10 kQ // 10 pF DC cut capacitor = 0.01 uF

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

B External dimensions

(Unitmm) B Recommended soldering pattern

(Unit:mm)

This will not affect any quality, reliability or electrical spec.
*1 The terminal of #1 pin may look being the same as #2 to #4 pin.

0.35
#4 #3 #3 e @4
— = r'y A
- 12 5
— (=) o
E1920A | 3 g
+ + - ¢ T
© <t =
ODAD77 | < N =
- ) 3 KR
#1 #2 0 ¢ 4 leole————blle#
. 3.3+041 _ 0.45 2.20 (0.1)*1
—x 3
o No. | Pin terminal
H 1 Ve
r— — - 2 GND
- 3 ouT
Metal may be exposed on the top or bottom of this product. 4

0.85

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

High-Stability Frequency

SERIAL-INTERFACE REAL TIME CLOCK MODULE
RX-4045 SA/NB
/ <IN
Product Number (please contact us) A
RX- 4045 SA  : Q41404551xxxx00 =
RX- 4045 NB : Q41404591xxxx00
eBuilt-in 32.768 kHz quartz oscillator : Frequency adjusted for high accuracy.
(+5x10°/Ta=+25°C)
e Interface Type 1 4 wire high accuracy serial interface
* Operating voltage range : 1.7Vto 55V
« Wide Timekeeper voltage range : 1.15Vt055V RX-4045SA RX-4045NB
e Various detection Functions 1 Oscillation stop detection function etc. LI
e Low backup current : 0.48puA / 3V (Typ.) m
© 32.768kHz clock frequency output : Open drain output

* Function of time and calendar, the various detection function, and interrupt function etc. Aevel s
* Complies with EU RoHS directive

* Refer to application manual for details.

|| http://www.epsondevice.com ||

B Block diagram B Overview

e Features built-in 32.768 kHz quartz oscillator
*Frequency adjusted for high precision

ALARM |_W REGISTER
FOuT E}— OsuzTTszT # COMPARATOR_W (MIN HOUR, WEEK) ‘ oo (£5x10° [Ta=+25°C)
f CONTROL ( Equivalent to 13 seconds of monthly deviation )
= ALARM_D REGISTER
COMPARATOR_D ‘ ‘ . . .
# (MIN.HOUR) e The various detection Function
=Power supply voltage monitoring function
L II osc CDS/A'?{EEE > o H—> TIME COUNTER (with selectable detection threshold )
[ o (SEC,MIN,HOUR,WEEK,DAY,MONTH,YEAR) IGND +Stop detection function
1 ' L =Power-on reset detection function
I £ -
= - . . .
ADDRESS ADDRESS | /o ] o e Equipped with alarm and timer
DETECT DECODER REGISTER CONTROL| «——DI =Timer function produces a periodic interruption signal.
T > DO As for the Alarm function an optional combination is
i i v (- produced. (Date of the week , time , minute)
/INT *E‘ INTERRUPT CONTROL :‘ SHIFTREGISTER || % CE

B Pin function B Terminal connection / External dimensions (Unit:mm)
Signal | Input/ Function RX - 4045 SA RX - 4045 NB
Name | Output
The chip enabled input pin. 1. NC. Ned T = | 14. NC. 1. CE 22. N.C.
CE Input ( built -in pull-down resistance ) i:..:. = 2. Vobbp 3 O O 21. N.C.
ok — At the " H " level, access becomes possible. 2. CLK = B= 8 13. DO 3. (GND) * 4 20. N.C.
- - ) - = S g
npu The shift clock input pin for serial data transfer. 3 FOUT . - 12 DI 4 TEST a 19, N.C.
DI Input | The data input pin for serial data transfer. : o e T : ©
=] = 5. FOUT 18. N.C.
DO | Output | The data output pin for serial data transfer. 4. NC. —> 11. GND 6. CLK 17. N.C.
FOUT pin is 32.768 kHz clock output pin l—so 48 N.C.
7. DO f—=E | 16.
FOUT | Output that output control is possible.( N-ch open drain ) 5. TEST _10. /INT ' NG
High impedance at the time of output off. 6 S 9 c 8. DI 13504 15. s
/INT | Output | Interrupt output ( N-ch open drain ) - Voo o - NG 9. GND 14. N.C.
TEST | * Used by the manufacture for testing. 7. CE | 74202 | g NC 10. /INT 50:02 | — 13 -
(Do not connect externally.) 11. N.C. - 12. -
Vbb — Connected to a positive power supply. SOP - 14 pin SON - 22 pin
GND — Connected to a ground.

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

B Specifications (characteristics)

B Recommended Operating Conditions B DC characteristics Ta=-40°C to +85 °C
Item Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. Typ. Max. | Unit
Power voltage VDD — 1.7 3.0 5.5 \%4 \/DD
Clock voltage VCLK — 115 | 30 | 55 v CE=GND =5V 0.60 | 1.80
Operating _ B o IBK -output OFF HA
temperature Torr 40 23 8 c . FouT: Liﬁiliz) Voo
Consumption =3V 0.48 1.20
B Frequency characteristics CE=GND Voo
Item Symbol Condition Rating Unit 132k | FOUT ;32768 kHz | = 3V 0.65 2.00 A
Frequency Af/f | T2=+25°C AA:5£5 ") %10 output ON
tolerance VDD = 3.0V AC:0+5 "2
Oscillation t Ta=+25°C 1M B Power supply detection voltage Ta=-30°Cto+70°C
start-up time STA VDD =20V ax. s " K K
5 Item Symbol Condition Min. Typ. Max. | Unit
Frequency / voltage Y Ta=+25°C +1 Max % 10°®
chelaoterisios VDD =20Vt055V _ i High-voltage mode VDETH VDD pin 190 | 210 | 230 | V
#1) #2) Equivalent to 13 seconds of monthly deviation (excluding offset.)
Low-voltage mode VDETL VDD pin 1.15 1.30 1.45 \%
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Real time clock module

Built-in SRAM
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-4581 NB

Product number (please contact us)
RX-4581 NB : Q41458191000400

o Built in frequency adjusted 32.768 kHz crystal unit.

o Interface Type 1 Serial interface in 4 lines form.

* Operating voltage range : 16Vto55V

* Wide Timekeeper voltage range : 16Vto55V

o Low backup current : 04pA / 3V (Typ.)

 Built-in SRAM : Built-in 128 bit ( 8 bit x 16 ) RAM.

* 32.768kHz frequency output function : C-MOS output With Control Pin
e The various functions include full calendar, alarm, timer.
e Complies with EU RoHS directive Actual size

* Refer to application manual for details.

|| http://www.epsondevice.com ||

B Block diagram W Overview
32.768 kHz ¢ o Built-in SRAM
I M * Include 128 bit ( 8 bit x 16 ) RAM.
»{ CLOCK < ﬁ |
DIVIDER nd =
osc CALENDAR | o Interface Type
« Serial interface in 4 lines form.
FOUT < FOUT TIMER <:J> ® I}:)lls p%s;i(bjle lto make it to 3 lines by wired-OR connecting
FOE ——— > CONTROLLER REGISTER |« — an pins.
e 32.768kHz frequency output function
/AIRQ <4———————— INTERRUPTS ALARM <> « FOUT pin output (C-MOS output), CL=30pF
/TRQ ¢—— CONTROLLER [ REGISTER [« ] « FOE pin enables output on/off control.
o1 CONTROL e Timer function
- ] . )
< E | < ii‘ ~ « Timer function can be set up between
O 4——————— BUS REGISTER 1/4096 second and 4095 minutes.
[ — INTERFACE and « It is recorded automatic to TF-bit at the time of event
[ B — | CIRCUIT occurrence,and possible to output with /TIRQ pin output
- < > N
CEO SYS&E&"TROLLER (open-drain output).
e Interrupt function
RAM 128 bit <:> « Alarm interrupt function , and timer interrupt function.
(8 bitx 16 ) < —
B Pin Function H Terminal connection / External dimensions (Unit mm)
Signal Name|Input/Output Function RX-4581 NB
CEO Input The chip enabled input pin 0. (It has a built -in pull-down resistance ) 1. GND - 22. NC.
CE1 Input The chip enabled input pin 1. (It does not have a built -in pull-down resistance ) 2. CE1 E O © 21. NG
CLK Input The shift clock input pin for serial data transfer. j SFO E fg :g
DI Input The data input pin for serial data trasfer. 5' Do © 18 N:C:
DO Output The data output pin for serial data trasfer. 6. CLK 17' N.C.
FOUT Outout This pin outputs the reference clock signal at 32.768 kHz ( CMOS output ). 7. /TIRQ %‘ 16. N.C.
P High impedance at the time of output off. 8. /ARRQ 15. N.C.
132
FOE Input The input pin for the FOUT output control. 9. FOE j 14. N.C.
/ AIRQ Output The open drain output pin for alarm and time update interruputs. 10. FOUT [ 3. -
.0+
/ TIRQ Output The open drain output pin for timer interrupt. 1. vob 12. -
VoD — Connected to a positive power supply. SON - 22 pin
GND — Connected to a ground.
Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
B Specifications (characteristics)
B Recommended Operating Conditions B DC characteristics Ta=-40°Cto +85°C
Item Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 5.5 \%
Clock voltage VCLK — 1.6 3.0 5.5 \Y CEO, CE1=GND VD_D5 v 0.6 1.2
Operating TOPR — -40 +25 +85 °C FOE =GND
temperature I1BK HA
FOUT ;output OFF /DD
. Hi- 04 | 0.8
B Frequency characteristics (Hi-z) =3V
Current
ltem Symbol Condition Rating Unit Consumption
CEO, CE1=GND |VDD 80 | 200
Frequency INTL Ta=+25°C % 10 FOE = VDD =5V : :
tolerance VDD =3.0V 5£23 X 132k A
FOUT; W
Oscillation Ta=+25°C 32.768 kHz output ON | VDD
STA - _ 5.0 | 12.0
start-up time t VDD = 3.0V 3 Max. s CL =30pF =3V
+ Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)
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Real time clock module

Built-in EEPROM
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC -9701 JE

Product Number (please contact us)
RTC - 9701 JE : Q41970171000100

 Built in frequency adjusted 32.768 kHz crystal unit.

e Interface Type Serial interface in 4 lines form.
* Operating voltage range 1 27Vto3.6V
« Wide Timekeeper voltage range : 1.8Vto5.5V
e Include EEPROM : 4 kbit (256 x 16 bit )
 Various detection Functions Ex.Power supply voltage monitoring function

* 32.768kHz frequency output functlon C-MOS output With Control Pin
e The various functions include full calendar, alarm, timer.
e Complies with EU RoHS directive.

+ Refer to application manual for details. Actual size

|| http://www.epsondevice.com ||

B Block diagram B Overview
- e Include EEPROM
Control Line «4 kbit (256 x 16 bit ) User Memory.
32.768 kHz n
DIVIDER crock = e The various Power supply voltage monitoring function
CALENDAR — — *VEX input pin : Power supply voltage monitoring function
FOUT P FouT *VDD2 pin : Low voltage detection function
«Oscillation circuit : Low voltage detection function
» CONTROLLER TIMER
/TIRQ - INTERRUPTS o Interface Type
ALARM «Serial interface in 4 lines form.
< CONTROLLER
/AIRQ - REGISTER ] = It is possible to make it to 3 lines by
VoD 7\ CONTROL <= wired-OR connecting DI and DO pins.
VLF REGISTER [
VoD2 — W ¢ 32.768 kHz frequency output function
g F=== «FOUT pin output (C-MOS output)
VEX F‘g@f’ *FOE pin enables output on/off control.
GND — ) ) )
e The various interrupt function
DO - BUS EEPROM «Alarm interrupt function,
DI > Time-update interrupt function, timer function.
CLK » INTERFACE 256 x 16 bit
> CIRCUIT —
CE »- i
H Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal Name| Input / Output Function RTC - 9701 JE
Vbb — Connected to a positive power supply. 1. Vop2 9 d ) L% 20. NC.
Vism RTC power. 2 sd u] 19 c
- * Always supply the power irrespective of action situation to this terminal. - VEX {E g - NC.
VEX — External voltage detection input pin 3. FOE d bl 18 NC
CE Input The chip enabled input pin. ( built -in pull-down resistance ) 4. /AIRQ d E 17. N.C.
CLK Input The shift clock input pin for serial data transfer. 5. /TIRQ E o g 16. N.C.
DI Input The data input pin for serial data transfer. 6. CE q P 15. N.C.
DO Output The data output pin for serial data transfer. 7. CLK ‘A‘ 14. N.C.
This pin outputs the reference clock signal at 32.768 kHz ( CMOS output ). 8. DI 1.5max. 13. GND
FOUT Output Lo .
High impedance at the time of output off. 9. DO 12. GND
FOE Input The input pin for the FOUT output control. 10. Vop 6.0+0.2 ‘ T 41, FoOUT
/ AIRQ Output Open drain output pin for alam and time update interrupts. .
- - - - VSOJ - 20 pin
/ TIRQ Output Open drain output pin for timer interrpt.
GND — Connected to a ground. Metal may be exposed on the top or bottom of this product.

This will not affect any quality, reliability or electrical spec

B Specifications (characteristics)
= If not specifically indicated, Vop =2.7V t0 3.6 V,Vop2=1.8V to 5.5V, Ta=-40°C to +85°C

B Recommended Operating Conditions B EEPROM Memory characteristics
Item Symbol Condition Min. Typ. Max. Unit Item Min. | Typ. ‘ Max. Unit
Power voltage /DD VDD pin 2.7 3.0 3.6 \ Memory contents 4 kbit ( 256 x 16 bit ) —
Clock voltage \VDD2 VDD2 pin 1.8 3.0 5.5 \% Program/Erase cycle 10° times
Analog voltage VEX VEX pin 1.4 5.5 \% Current consumption (write to EEPROM) 1 3 mA
Operating _ B o Access time 5 10 ms
temperature | _°°% 40 | #2585 | ¢ CLK dlock cycle VDD =3.0V 0.3V 1000 ns
s CLK clock cycle VDD =3.3V+0.3V 900 ns
B Frequency characteristics
Iltem Symbol Condition Rating Unit B AC characteristics
Frequency Af/f Ta =-_+25 °C 5403% %10 Item Min. Typ. Max. Unit
tolerance VoD =3.0V CLK clock cycle 500 ns

= Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)
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Real time clock module

Built-in Temperature Sensor
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC -4701 JE/NB

Product Number (please contact us)
RTC -4701 JE : Q41470171000200
RTC -4701 NB : Q41470191000200

eBuilt-in 32.768 kHz quartz oscillator : Frequency adjusted for high accuracy.
(5+23 x107°)

eInterface Type :  Serial interface in 3 lines form.

*Operating voltage range : 16Vto55V

e\Wide Timekeeper voltage range : 16Vto5.5V

eBuilt-in temperature sensor :  Detects temperature. RTC-4701JE RTC-4701NB

Convert of output to analog voltage m
#32.768kHz frequency output function : C-MOS output With Control Pin
eFunction of time and calendar, the various interrupt function etc.
eComplies with EU RoHS directive Actual size
* Refer to application manual for details.

|| http://www.epsondevice.com ||

B Block diagram B Overview
32.768 kz Control Line o Built-in temperature sensor
ﬁﬂﬁ ¢ « Diode temperature sensor (analog voltage output)
‘ osc b»*‘ DIVIDER }—» ® * temperature sensor operating voltage : 2.7 Vto 5.5V
CLocK < * temperature sensor tolerance : +5°C (Ta=+25°C)
d . o
VTEMP Temperature CAi’;_NDAR = voltage output (analog): —7.6 mV/ °C Typ.
/SOFF —®»  Sensor X
¢ 32.768 kHz frequency output function
« FOUT pin output (C-MOS output), CL=30 pF
FOUT < Fout TIMER @ « FOE pin enables output on/off control.
FOE —»| CONTROLLER REGISTER <
e The various interrupt function
« 12 bit additional counter. (to 4095 count )
- ) :
/AIRQ INTERRUPTS P ALARM ‘¢> « Timer function can be set up between
ITRQ - CONTROLLER REGISTER 1/4096 second and 255 minutes.
« Alarm function can be set to day of week, hour, or minute.
DATA 4+——> K ﬁ > CONTROL
CLK REGISTER
| BUS
CE INTERFACE < > and < >
CIRCUIT SYSTEM
CONTROLLER
B Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal Input / q
Function
Name| Output RTC - 4701 JE RTC - 4701 NB
CE Inout The chip enabled input pin.
P (Built -in pull-down resistance) 1. Vop g U b 20. N.C. 1. GND 22. N.C
CLK Input The shift clock input pin for serial data transfer. 2. Four <24 S 19. N.C. 2. /SOFF & O @) 21. N.C.
DATA |Bi-directional The data input / output pin for serial data 3 CE 24 5 18, NG 3. VTEMP s { 20, NC.
transfer. . d b . .C. k! P
. 4. /ARQ g P 17. N.C. 4. FOE g 19 N
FOUT Output FOE input FOUT output d 5 5. DATA 18. N.C.
HIGH 32.768 kHz output | * C-MOS output 5. /TIRQ 0 O |= 16. NC. 6. CLK 17. N.C.
a m] - -
FOE Input LOW | output OFF « Hi-z 6. CLK 54 — 15 NG 7. /ITIRQ 48 16. N.C.
7. DATA ‘<—> 14. N.C. 8. /AIRQ 15. N.C
VTEMP| Output | e voltage output pin for the 8. FOE 15um 13, N.C. ' 13000 O
temperature sensor ( analog ). 9. CE E 14. -C.
/SOFF Input The input pin for the temperature sensor control. 9. VTEMP D 12. N.C. 10. FOUT 13, -
/AIRQ | Output | Output 1 pin ( N-ch open drain ) 10. /SOFF 6.0:02 |7 11, GND "1 v l—50s02 | 12. -
/TIRQ Output Output 2 pin ( N-ch open drain ) - VoD .
VoD — Connected to a positive power supply. V80J - 20 pin SON - 22 pin
GND — Connected to a ground.
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Temperature sensor characteristics

# If not specifically indicated, GND =0V, Vop =2.7V to 5.5V, Ta= 40 °C to +85°C O\j‘T"é;mV;';a\?j
Item Symbol Condition Min. Typ. Max. Unit A ]

Temperature VTEMP pin, Ta= +25°C ~F v i40°C

output voltage VTEMP GND based output voltage 1.480 v ¢ )
Output tolerance TACR | Ta=+25°C +50 °C
[[EHPEERTS VSE |-40°C < Ta < +85°C 7.1 7.6 81 | mv/ec

sensitivity
Linearity ANL | -40°C < Ta < +85°C +2.0 % P>
[[EHEEETS Tsop |ANL < +20% 40 +85 °c ° N\ Measured

detection range .

. VTEMP pin, Ta =+25°C
O e e Ro GND standard and VDb standard 1.0 3.0 ke
* Temperature sensitivity VSE= (V(+85°C)-V (-40°C))/125[mV/°C] a
a : Maximum deviation between the measured value of *\ — V(+85°C)

Li N NL = a 10079 VTEMP and approximate straight line.

# Linearity ANL= b x [%] b : Difference between the measured values at } t t > T
—40 °C and +85 °C. -40 0 +85 oG
A Vg Temperature rc
+ Output resistance (Ro) Ro = A T, [Q]
1
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Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC -4574 SA/JE/NB

Product Number (please contact us)

RTC - 4574 SA : Q41457451000200
RTC - 4574 JE : Q41457471000100
RTC - 4574 NB : Q41457491xxxx00

o Built in frequency adjusted 32.768 kHz crystal unit.

o Interface Type 1 Serial interface in 3 lines form.
o Operating voltage range : 16Vto55V

* Wide Timekeeper voltage range : 16Vto55V RTC-4574SA RTC-4574JE RTC-4574NB
o Low backup current : 0.5pA / 3V (Typ.)
* 32.768kHz frequency output function: C-MOS output With Control Pin
e The various functions include full calendar, alarm, timer.
e Complies with EU RoHS directive.

Actual size
* Refer to application manual for details.
|| http://www.epsondevice.com ||
B Block diagram B Overview
32.768 kHz CONTROL LINE * 32.768 kHz frequency output function
I—||:| + « FOUT pin output (C-MOS output ), CL=30 pF
« Output frequency selectable from1/30 Hz to
0sc DIVIDER CLOCK and §:> 32.768 kHz(32 Values)
CALENDAR
o Timer function
FOUT <4— OUTPUT TIMER <,‘::> « Timer function can be set upbetween 1/4096 second
FCON ——P < and 255 minutes
CONTROLLER REGISTER .
d « It is recorded automatic to TF-bit at the time of event
@ occurrence,and possible to output with /TIRQ pin
/TIRQ « INTERRUPTS ALARM P output (open-drain output).
/AIRQ < CONTROLLER |[€4—P> REGISTER [V « Selectable one time mode or repeat mode.
DATA <« > ous CONTROL <:> o Alarm function
CLK - REGISTER [ * Alarm function can be set to any combination of day of
INTERFACE week, hour, or minute.
CE1 <:> « It is recorded automatic to AF-bit at the time of event
CEO CIRCUIT 4 SHIFTREGISTER | occurrence,and possible to output with /AIRQ pin
< output (open-drain output).
* Functions are compatible with RX — 4574 LC.
B Terminal connection / External dimensions (Unit:mm)
RTC - 4574 SA RTC - 4574 JE RTC - 4574 NB
1. GND N < \ % 14. FCON 1. Vbbp v d U L 20. N.C. 1. GND 22. N.C.
= = 2. FOUT gg E 19. N.C. 2. FCON S O ©) 21. N.C.
2. FOUT = = 9 13. CE1 s CEO o g g 18 NC 3. NC. g 20 NC
3. NC. = P29 12, DATA 4. /ARQ g £ 17 Ne 4. CB1 g 19 NC
= - q B 5. DATA 18. N.C.
4. NC. == = 1 11, CLK 5. /TIRQ = o |k 16. N.C. 6 LK 17 No
50 6. CLK 7 v 15, NC. ’ w5 | 16' N'C'
7. 48 . N.C.
5. NC. _ 10 /TIRQ 7. DATA B 14. NC. fmRa
IS 8. /AIRQ 15. N.C.
6. NC. J% &9 /AIRQ 8. CEf 15w 13 N.C. 9. CEO ﬁf 14. NC.
2y 9. FCON 12. N.C.
7. Voo 74502 8. CEO 10. FOUT - —~ 13, -
' ‘ 10. GND l60:02 11. NG 11, Vop esosor L[
SOP — 14 pin ) !
VSOJ - 20 pin SON - 22 pin
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

W Specifications (characteristics)

B Recommended Operating Conditions B DC characteristics Ta =40 °C to +85 °C
ltem Symbol Condition Min. Typ. Max. Unit Iltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 55 \ \/DD
Clock voltage VCLK — 1.6 3.0 5.5 Vv _ =5V 10 | 2.0
Operating Torr . _40 +25 85 oc CEO, CE1=GND
|_temperature IBK | FOUT joutput OFF /o0 HA
(Hi-z) =3V 1
B Frequency characteristics 3 05 0
Current
Item Symbol Condition Ratin Unit Consumption
. : CEO=GND V—ng 8.0 | 20.0
Frequency A/ Ta=+25°C 523" %10 CE1 = VDD - : .
tolerance VoD =3.0V - 2 | FQUT: Voo pA
Oscillation Ta=+25°C 32.768 kHzoutput ON | _ 3y 50 | 12.0
start-up time 574 yop=16v 3 Max. s CL=30pF ’ ’

= Please ask for tighter tolerance.(Equivalent to 1 minute of monthly deviation)
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Real time clock module

Small size thin model package
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RX-4574 LC

Product Number (please contact us)
RX-4574LC : Q414574C0xxxx00

o Built in frequency adjusted 32.768 kHz crystal unit.

o Interface Type 1 Serial interface in 3 lines form.

o Operating voltage range : 16Vto55V

e Wide Timekeeper voltagerange : 1.3Vto55V

o Low backup current : 0.35pA / 3V (Typ.)

® 32.768kHz frequency output function : C-MOS output With Control Pin o]

e The various functions include full calendar, alarm, timer.
e Complies with EU RoHS directive

Actual size
* Refer to application manual for details.
|| http://www.epsondevice.com ||
B Block diagram B Overview
32.768 kHz CONTROL LINE ¢ 32.768 kHz frequency output function
I_”:H_l + « FOUT pin output (C-MOS output), CL=30 pF
« Output frequency is selectable from
osc DIVIDER CLOCK and @ 1/30 Hz to 32.768 kHz(32 Values)
CALENDAR

e Timer function
FOUT <«— ourput TIMER @ « Timer function which can be set up between
FCON —P < 1/4096 second and 255 minutes.

> CONTROLLER REGISTER « It is recorded automatic to TF-bit at the time of event
occurrence,and possible to output with /TIRQ pin
/TIRQ <« INTERRUPTS ALARM @ output (open-drain output).
/AIRQ <« CONTROLLER |[€4—p> REGISTER + Selectable one time mode or repeat mode.
DATA <« > ous CONTROL @ o Alarm function
CLK - REGISTER € * Alarm function can be set to any combination of day of
INTERFACE week, hour, or minute.
CE1 © «It is recorded automatic to AF-bit at the time of event
CEO CIRCUIT &—» SHIFT REGISTER occurrence,and possible to output with /AIRQ pin
< output (open-drain output).
* Functions are compatible with RTC-4574 SA;JE/NB.

W Pin Function B Termminal connection/ External dimensions (Unit:mm)
Signal Name Input / Output Function
The chip enabled input pin 0. RX-4574LC
CEO Input When both CEO and CE1 pins are at the “H” level , access to this —T
Real time clock module becomes possible. 1. N.C. ;,,}:E Q b 12. VDD
CE1 Inout The chip enabled input pin 1. < =
P When the CE1 pin is at the HIGH level, the FOUT pin is in the output state. 2. N.C. = H « 11. CE1
o
CLK Input The shift clock input pin for serial data transfer. E i
DATA Bi-directional | The data input / output pin for serial data transfer. 3. /TIRQ g P 10. CLK
FOUT Output This pin outputs the reference clock signal at 32.768 kHz ( CMOS output ). 4. JAIRQ 24 9. DATA

High impedance at the time of output off.

FCON Input The input pin for the FOUT output control. 5. FCON . 8. CEO
/ AIRQ Output The open drain output pin for alarm and time update interruputs. @E{
/TIRQ Output The open drain output pin for timer interrupt. 6. FOUT 7. GND
Vbb — Connected to a positive power supply. VSOJ - 12pin
GND — Connected to a ground.
B Specifications (characteristics)
B Recommended Operating Conditions - o
Item Symbol Condition Min. Typ. Max. Unit DC characteristics Ta=107°Cto185°C
Power voltage VDD — 16 3.0 55 v Item Symbol Condition Min. | Typ. | Max. | Unit
Clock voltage VCLK — 1.3 3.0 5.5 \% VDD
Operating _ B ° _ =5V 045| 0.9
temperature TOPR 40 +25 +85 C CEO, CE1=GND
IBK | FOUT ;output OFF HA
B Frequency characteristics (Hi-z) ve?
=3V 0.35| 0.7
Item Symbol Condition Rating Unit Current
o C ti
Frequency afrf |Te=+25°C 5+23* | x10° ereameRen CE0=GND veo
tolerance VDD =30V _ CE1 = VDD =5V| 8.0 | 20.0
Ta=+25°C
Oscillation tsTa VOD=16V 1 Max. N 32| FouT; VDD vA
Start-up time Ta=-40 °C to +85 °C 3 M 32.768 kHz output ON | _ 3/ 50 | 12.0
VDD = 1.6V ax. s CL=30pF
*Equivalent to 1 minute of monthly deviation
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Real time clock module

FOR AUTOMOTIVE
SERIAL-INTERFACE REAL TIME CLOCK MODULE

RA -4574 SA

Product Number (please contact us)
RTC - 4574 SA : Q41A47451xxxx00

o Built in frequency adjusted 32.768 kHz crystal unit.

o Interface Type : Serial interface in 3 lines form.
o Operating voltage range :1.6Vto55V

« Wide Timekeeper voltage range :1.6Vtob55V

o Low backup current :0.5uA / 3V (Typ.)

© 32.768kHz frequency output function : C-MOS output With Control Pin A
e The various functions include full calendar, alarm, timer. :
e Complies with EU RoHS directive.

Actual size
+ Refer to application manual for details.

|| http://www.epsondevice.com ||

B Block diagram B Overview
32.768 kHz .
CONTROL LINE « 32.768 kHz frequency output function
|_||:| + » FOUT pin output (C-MOS output ), CL=30 pF
« Output frequency selectable from 1/30 Hz to
0scC DIVIDER CLOCK and §:(> 32.768 kHz(32 Values)
CALENDAR
o Timer function
FOUT <4— OUTPUT TIMER <‘,:> « Timer function can be set upbetween 1/4096 second and
FCON CONTROLLER REGISTER @ 255 minutes.
L « It is recorded automatic to TF-bit at the time of event
occurrence, and possible to output with /TIRQ pin output
/TIRQ < INTERRUPTS ALARM K —> (open-drain output).
P PERY < « Selectable one time mode or repeat mode.
/AIRQ < CONTROLLER [€—P REGISTER
o Alarm function
DATA <« »  Bus CONTROL §::> + Alamm function can be set to any combination of day of
CLK q REGISTER week, hour, or minute.
INTERFACE « It is recorded automatic to AF-bit at the time of event
CE1 » <:> occurrence,and possible to output with /AIRQ pin output
-drai tput).
CEO CIRCUIT <4—» SHIFTREGISTER | (open-drain output)
)l
B Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal NameInput / Output Function RA - 4574 SA
The chip enabled input pin 0. —
CEO Input When both CEO and CE1 pins are at the “H” level , access to this 1. GND 5‘:':' U = 14. FCON
Real time clock module becomes possible. T =
CE1 Inout The chip enabled input pin 1. 2. Fout z z < 13. CE1
P When the CE1 pin is at the HIGH level, the FOUT pin is in the output state. 3 NC — o S 12. DATA
CLK Input The shift clock input pin for serial data transfer. o == o :
DATA  |Bi-directional| The data input / output pin for serial data transfer. 4. NC. = S T~ ¢ 1. CLK
— - 5.
This pin outputs the reference clock signal at 32.768 kHz ( CMOS output ).
FouT Output High impedance at the time of output off. 5. NC. = 10. /TIRQ
FCON Input The input pin for the FOUT output control. 6. NC. 3 9. /AIRQ
/AIRQ Output The open drain output pin for alarm and time update interruputs. il 2
7. Vo [ 74202 ] 8. CEO
I/ TIRQ Output The open drain output pin for timer interrupt.
Vob — Connected to a positive power supply. SOP — 14 pin
GND — Connected to a ground. Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
W Specifications (characteristics)
B Recommended Operating Conditions B DC characteristics Ta=-40°C to +85 °C
Item Symbol Condition Min. Typ. Max. Unit ltem Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 5.5 \ VDD
CLK — . X . =
Clock \{oltage Vv 1.6 3.0 55 \ CEO0, CE1=GND 5V 1.0 | 2.0
Operating ToPR _ —40 +25 +85 c
temperature IBK | FOUT ;0utput OFF  [1/00 A
(Hi-z) =3V 05 | 1.0
B Frequency characteristics c
urrent
it i i Consumption
Item Symbol Condition Rating Unit CEO = GND V-Dz v 60 | 200
Frequency A/ Ta=+25°C - %10 CE1 = VDD B : :
tolerance VoD =3.0V 5+23 132k . A
FOUT; VDD H
Osgcillation Ta=+25°C 32.768 kHz output ON | _ 5, 50 | 12.0
start-up time tSTA VoD = 1.6V 3 Max. s CL =30 pF
= Please ask for tighter tolerance.(Equivalent to 1 minute of monthly deviation)
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Real time clock module

Simple Function

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC -4543 SA/SB

Product Number (please contact us)
RTC - 4543 SA : Q41454351000200
RTC - 4543 SB : Q41454361000200

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface type 1 Serial-interface
eOperating voltage range 1 25Vto55V
esWide Timekeeper voltage range : 1.4Vto55V RTC-4543SA RTC-4543SB
#32.768kHz frequency output function : C-MOS output With Control Pin
X . ) . . RAS43 B B
eThe various functions include full calendar, timer, and low voltage detection.
eComplies with EU RoHS directive '
Actual size
+ Refer to application manual for details.
|| http://www.epsondevice.com ||
B Block diagram B Overview
0 32.768 kHz ¢ ¢ « 32.768 kHz frequency output function
«FOUT pin output (C-MOS output ), CL=30 pF
+FOE pin enables output on/off control.
OSsC DIVIDER > CLOCK AND CALENDAR *FSEL pin enables output selectable 32.768 kHz or 1Hz.
o Power supply voltage monitoring function
«Detection that power supply voltage descended to 1.7 V
FOUT = or less.
OUTPUT «Automatic record to FDT-bit at the time of power supply
FSEL decline detection.
CONTROLLER SHIFT REGISTER |
FOE —™
VOLTAGE
DATA +—W /0
CLK ——» DETECT
WR ——»| CONTROLLER CONTROL
CE > CIRCUIT
W Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal Name |Input / Output] Function RTC -4543 SA RTC - 4543 SB
The chip enabled input pin. ~ 1. N.C. — % 18. N.C.
CE Input At the HIGH level, access becomes possible. 1. GND EI % 14. FOUT N = o=
CLK Input The shift clock input pin for serial data transfer. 2. NC. 3 13. N.C. 2. NC. i Z z 17. N.C.
WR Input DATA pin input / output switching pin. — 3. NC. = S 16. N.C.
— 3. CE = 12. N.C. = =
DATA |Bi-directional| The data input / output pin for serial data transfer. == 4. NC. = R 15. N.C.
32.768 kHz or 1Hz clock output pin 4. FSEL — 11. DATA 5. FOE == = 14, V
FouT Output | ~(C-MOS output). l—s0 = = oo
High impedance at output off. 5. WR 10. CLK 6. WR 54 | 13- NC
FOE Input The input pin for the FOUT output control. I 7. FSEL ) 20Max 12. CLK
FSEL Input Select the frequency that is output from the 6. FOE &‘[ 9. Vop ’ ’
FOUT pin. Oy 8. CE 11. DATA
VbD — Connected to a positive power supply. 7. N.C. ’4&»‘ 8. N.C. 9. GND I&»‘ 10. FOUT
GND _ Connected to a ground. SOP - 14 pin SOP — 18 pin
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

B Recommended Operating Conditions B DC characteristics Ta=-40°C to +85°C
Item Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 2.5 5.0 5.5 \ VDD
Clock voltage VCLK — 1.4 5.0 5.5 \% =5V 1.5 | 3.0
Operating N CE =GND
TOPR — -40 +25 +85 C
temperature Current 8K FOE = GND VDD 10 20 A
o Consumption FOUT ;output OFF | =3V ) ) g
B Frequency characteristics (Hi-z)
VDD
Item Symbol Condition Rating Unit oV 05| 1.0
Frequency Ta=+25°C 5 6
Af/f +23 % x 10 . _
el VoD =5.0V 523 B Supply Voltage Detection Characteristic Ta=-40°C to +85 °C
Oscillation Ta=+25°C Item Symbol Condition Min. | Typ. | Max. | Unit
s i tSTA | oo =25y 3 Max. s . : Y yp
ower supply .
: VDT VDD pin 1.4 1.7 | 20 \%
# Please ask for tighter tolerance.(Equivalent to 1 minute of monthly deviation ) detection voltage P
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Real time clock module

High-Stability
I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8025 SA/NB

Product number (please contact us)
RX - 8025 SA : Q41802551xxxx00
RX -8025 NB : Q41802591xxxx00

e Built-in 32.768 kHz quartz oscillator : Frequency adjusted for high accuracy
(+5x10°/ Ta=+25°C)

e Interface Type : PPC-Bus Interface (400 kHz)

* Operating voltage range : 1.70Vto 5.5V

« Wide Timekeeper voltage range : 1.15Vto 55V

e Various detection Functions :  Ex. Oscillation stop detection function "~ "~

e Low backup current : 048 pA / 3V (Typ.) RX-8025SA RX-8025NB
¢ 32.768kHz frequency output function : C-MOS output With Control Pin m
e The various functions include full calendar, alarm, timer. el

e Complies with EU RoHS directive

+ Refer to application manual for details. AEIEIERO

*The I°C-Bus is a trademark of Philips Electronics N.V.

|| http://www.epsondevice.com ||

B Block diagram W Overview
¢ Features built-in 32.768 kHz quartz oscillator
N « Frequency adjusted for high accuracy.
FOUT 2 kHz ~| Comparator_W f‘a;ﬁ‘éﬁ;&gj;; } (+5x10% /| Ta=+25°C)
FOE SQutput oltage e vop ( Equivalent to 13 seconds of monthly deviation )
KI comparar0 ||| " himiiat « The various detection function
« Power supply voltage monitoring function
- Divider : Time Counter (with selectable detection threshold )
0 | OSC [-= Correc Div. " : €
- | o ( Sec,Min,Hour,Week Day,Month, Year ) « Stop detection function
i T « Power-on reset detection function
Addross Address | ¢ Alarm function and Timer function
osc Decoder Register SCL « Timer function produces a periodic interruption signal.
Detect l[e] As for the Alarm function an optional combination is
Control SDA produced. (Date of the week , time , minute)
/INTA ] .
Interrupt Control Shift Register
/INTB 1 ™1 GND
B Pin Function B Terminal connection / External dimensions (Unit:mm)
Sl | i RX - 8025 SA RX - 8025 NB
Name nput / output Function
SCL Input Serial clock input pin ~ —x 1. FOE 22. N.C
SDA  [Bi-directional| Data input and output pin 1. NC. ;ZZ O z‘:' 14. NC 2. Voo 9 O 21, NC.
FOUT pin is 32.768 kHz clock output pin 3 = . e O .
) ! 2. SCL == o g 13, SDA ;
(C-MOS) that output control is possible. b 3. (GND) 5| 20. N.C.
FeTiar Output FOE | /CLEN1 | /CLEN2 FOUT = . 4. TEST 5 19. N.C
== o S . @ ) .C.
e bit bit G 3. FOUT — o S| 12. /INTB © NG
L X X OFF (LOW) == == 5. FouTt 18. ML
0 0 32.768 kHz 4. NC. ——~> 11. GND 6. SCL 17. N.C.
0 1 32.768 kHz 5.0
IFOLz Input H 1 0 32768 kHz 5. TEST ‘ 10. /INTA 7. SDA 48 16. N.C.
1 1 OFF(LOW) : — : 8. /INTB 15. N.C.
/INTA Output Interrupt output A pin ( N-ch open drain ) 6. Vbp JQL é 9. N.C. 9. GND ﬁ 14. N.C.
/INTB Output Interrupt output B pin ( N-ch open drain ) 7 FOE ' 7402 ‘7* 8 NC. 10. /INTA ‘I 13. -
TEST _ + Used by the manufacture for testing. : 11. NC 5.0+02 ‘ 12. -
(Do not connect externally.) SOP — 14 pin ° o .
VoD — Connected to a positive power supply. -tap SON - 22 pin
GND — Connected to a ground.
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.

B Specifications (characteristics)

B Recommended Operating Conditions B DC characteristics Ta=—40°C to +85°C
Item Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 17 | 30 | 55 | v fscL = 0Hz Vo 0.60 | 1.80
Clock voltage VCLK — 1.15 3.0 5.5 Vv IBK FOE = GND =5V ) ) uA
Operating o FOUT ; output VDD
ToPR — 40 | +25 | +85 C ; outpu
temperature S OFF(LOW) =3V 048 | 1.20
- fscL = OHz
B Frequency characteristics Consumption VDD, FOE=5.5V |VDD
Item Symbol Condition Range Unit 132« FgUT ; OUOtpUt ON | =55V 3.0 | 65 | pA
tput=OPEN;
Frequency Afjf | Ta=+25 °C AA:5+5 ") % 10° (Outpu cL=0 p’F )
tolerance VoD =3.0V AC:0+5 *2
Oscillati Ta=+25°C .
Ss?;:-l?; time tsta V;D =20V 1 Max. s B Power supply detection voltage Ta=-30°C to +70°C
Frequency voltage Ta=+25°C 6 Item Symbol Condition Min. | Typ. | Max. | Unit
characteristics frv VoD =2.0Vto 5.5V £1 Max x 10
«1) #2) Equivalent to 13 seconds of monthly deviation (excluding offset). High-voltage mode VDETH /oD pin 1.80 | 210 | 2.30 v
Low-voltage mode VDETL VDD pin 1151130 | 145| V
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Low current consumption

I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RTC -8564 JE/NB

Product Number (please contact us)

RTC - 8564 JE

RTC - 8564 NB

: Q41856471000100
: Q41856491000200

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type

*Operating voltage range
eTimekeeper voltage range
eLow backup current

[’C-Bus Interface (400 kHz)
1.8Vto5.5V

1.0Vto5.5V /-20°Cto +70 °C
275nA / 3.0 V(Typ.)

Real time clock module

#32.768kHz frequency output function : C-MOS output With Control Pin RTC-8564JE RTC-8564NB
eThe various functions include full calendar, alarm, timer, and power supply voltage
monitoring function E m
eComplies with EU RoHS directive
Actual size

+ Refer to application manual for details.
* The 1°C-Bus is a trademark of Philips Electronics N.V.

|| http://www.epsondevice.com ||

B Block diagram W Overview
o Interface Type
32.768 kH: } I
CRYSTALZ _ > Control 1 00 «’C izwl-speed bus specifications. (400 kHz ) .
LD osc Voltage Detector Control 2 # [°C-Bus slave address : read A3h and write A2h
1 Seconds .
Fy—— * Low Timekeeper voltage range
Hours 10V to55V / Ta=-20°Cto+70°C
CLKOUT<T OUTPUT 1.1V 1055V / Ta=-40°Cto+85°C
DIVIDER Days
CLKOE —» CONTROL <
Weekdays .
© 32.768 kHz frequency output function
f Month / Century «CLKOUT pin output (C-MOS output ), CL=30 pF
Years *CLKOE pin enables output on/off control.
/INT CONTROL Minutes Alarm *Output selectable
_|—> LOGIC Hour Alarm <32.768 kHz, 1024 Hz, 32 Hz, 1 Hz>
SscL 1c-BUS Day Alarm
SDA <> INTERFACE # Weekday Alarm e The various interrupt function
_]-V CLKOUT frequency *Timer function can be set up
ADDRESS D Timer Control between 1/4096 second and 255 minutes.
REGISTER - « Alarm function can be set to any combination of day of
POR Timer OF N
m week, hour, or minute.
* Functions are compatible with RX-8564 LC series.
H Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal Name | Input/Output Function RTC - 8564 JE RTC - 8564 NB
SCL Input Serial clock input pin. 1. N.C o £ 20. NC 1. JINT 22. N.C.
— : : . . .C. ‘QE J 3 . .C. o S
SDA Bi-directional | Data input and output pin. 2. N.C. {E 5 19. N.C. 2. GND { O 21. N.C.
FOUT pin is 32.768 kHz clock output pin 3. CLKOE E 3 9 18. N.C 3. (GND) il 20. N.C.
(C-MOS) that output control is possible. ’ H . z
CLkout Output | CLKOE pin control the frequency output 4. Voo E B2 17 NC 4 NC. g 19 NG
from CLKOUT pin with FE-bit etc. 5. cLkouT G oI 16. NC. 5 SDA 18. N.C.
CLKOE pin | FE CLKOUT pin E § 6. SCL 17. N.C.
e bit e 6. SCL ————— v 15. N.C.
D TR S ‘ o4 7. CLKOUT |48 ] 16. N.C.
CLKOE Input HIGH o OFF (Low) 7. SDA e 14. N.C. 8. Voo 15. N.C.
1 OFF LOW 30,
oW o owy 8. (GND) 1owar 13 NG g gikoe :; SE 14. N.C.
/INT Output Interrupt output  ( N-ch open drain ) 9. GND 2. NC. 10. N.C. ’ 50202 13. -
— 10. /INT L%»‘ 1. N.C.  11. NC. T 12.
VDD — Connected to a positive power supply.
GND — Connected to a ground. VSOJ - 20 pin SON —22 pin
Metal may be exposed on the top or bottom of this product. This will not affect any quality , reliability or electrical spec.
B Specifications (characteristics)
B Recommended Operating Conditions B DC characteristics Ta=-40°Cto +85°C
Item Symbol Condition Min. Typ. Max. Unit It bol diti Mi T M it
Power voltage VoD — 1.8 | 30 | 55 v em Symbo Condition in. | Typ. | Max. | Uni
Clock voltage VCLK — VLow 3.0 5.5 \ VDD
Operating o fscL=0Hz _ 330 | 800
temperature TOPR — 40 +25 +85 c CLKOE = GND 5V
|1BK nA
B Low voltage detection CLKOUB?FF Low | VPP 275 | 700
Ttem Symbol Condition Typ. [ Max. | Unit curent oulput OFF (LOW)) * _ 3y,
Low voltage Ta=-20°C ~+70 °C 0.9 1.0 Vv umrent
detection VOV "ra-40°c-+s5°c_| 09 | 11 | v Consumion fsoL =0 Hz Voo
. h CLKOE = VoD =5V 25 | 34
requency characteristics
I? Y Symbol Conditi Rati it 132k CLKOUT; HA
= £m YMBO Taz s OC” {tion ating S 32.768 kHz output ON |y /pp,
requency a= +o3* -6 (Output=OPEN ; _ 15 | 22
tolerance At/f VDD = 3.0V 523 x 10 CL =0 pF) =3V
* Equivalent to 1 minute of monthly deviation
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Real time clock module

Low power consumption / Small size thin model package
I’C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8564 LC

Product Number (please contact us)
RX-8564 LC : Q418564C0xxxx00

*Built in frequency adjusted 32.768 kHz crystal unit.

esInterface Type : I’C-Bus Interface (400 kHz)
eOperating voltage range : 1.8Vto55V

oWide Timekeeper voltage range : 1.0Vto55V / Ta=+25°C
sLow backup current : 275nA / 3.0 V(Typ.)

#32.768kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer, and power supply voltage =
monitoring function.

eComplies with EU RoHS directive

+ Refer to application manual for details. Actual size
* The 1°C-Bus is a trademark of Philips Electronics N.V.
|| http://www.epsondevice.com ||
B Block diagram B Overview
o Interface Type
32.768 kHz e hi-speed bus specifications. (400 kHz )
CRYSTAL - > Control 1 00 « PC-Bus slave address : read A3h and write A2h
= osc Voltage Detector Control 2
= Seconds e Low Timekeeper voltage
Minutes «1.0Vto55V / Ta=+25°C
Hours «13Vto55V / Ta=-40°Cto+85°C
CLKOUT AT OUTPUT
DIVIDER Days .
CLKOE — CONTROL < — ¢ 32.768 kHz frequency output function
sexcays « CLKOUT pin output (C-MOS output ), CL=30 pF
f Month / Century + CLKOE pin enables output on/off control.
Years « Output selectable <32.768 kHz, 1024 Hz, 32 Hz, 1 Hz>
/INT CONTROL Minutes Alarm
LOGIC Hour Alarm e The various interrupt function
scL 2c-BUS Day Alarm . Timerlfunction can be set up between 1/4096 second and
# 255 minutes.
SDA > INTERFACE Weekday Alarm - Alarm function can be set to any combination of day of
CLKOUT fi i
ADDRESS requency week, hour, or minute.
Timer Control
REGISTER I:';
POR Timer OF
m ﬂ * Functions are compatible with RTC-8564 JE /NB series.
W Pin Function M Terminal connection / External dimensions (Unit:mm)
Signal Name Input / Output Function RX - 8564 LC
SCL Input Serial clock input pin —
SDA Bi-directional Data input and output pin 1. N.C. g[g O i 12. N.C.
CLKOUT pinis 32.768 kHz clock output pin (C-MOS) 2. NC o = 1 CLKOE
that output control is possible. . O ke .
CLKOUT Output CLKOE pin control the frequency output from CLKOUT pin = u|
with FE-bit, FD1-bit, FDO-bit. 3. NC. d 5| 10. Voo
CLKOE pi FE CLKOUT pi
input " bit outout” 4. NC. 24 | 9. CLKOUT
HIGH 1 Output (C-M0OS)
0 OFF (LOW ) .
CLKOE Input Cow 1 OFF (Low) 5. J/INT [ ] 3 8. SCL
0 OFF (Low ) (__] S
6. GND 7. SDA
/INT Output Interrupt output  ( N-ch open drain )
VoD — Connected to a positive power supply. VSOJ - 12pin
GND — Connected to a ground.
B Specifications (characteristics)
B Recommended Operating Conditions B DC characteristics Ta=-40 °C to +85 °C
Item Symbol Condition Min. Typ. Max. | Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage /DD — 1.8 3.0 5.5 V /DD
Clock voltage | VCLK —_ Vviow | 3.0 5.5 \" fscL=0Hz =5V| 330 | 800
e ToPR - 40 | +25 | +85 | °C i | CHKOE = GND A
emperature n
CLKOUT; VoD
. =3V 275 | 700
B Low voltage detection Current output OFF (LOW)
Item Symbol Condition Min. Typ. Max. | Unit Consumption fscL = 0 Hz /DD
— 1oR0 _ =
Low voltage Ta=+25°C 0.9 1.0 v CLKOE = VDD 5V 25 | 34
detection | V" | Ta=-20°Cto+70°C 09 | 12 |V 132k % 52; kTHZ Output ON | VoD WA
Ta=-40°Cto +85°C 0.9 1.3 \ (O‘utput=OPEN : =3V 15 | 2.2
CL =0 pF)

69



Real time clock module

I12C-Bus INTERFACE REAL TIME CLOCK MODULE

RX-8581 SA/JE/NB

Product Number (please contact us)

RX - 8581 SA : Q41858151xxxx00 q‘@ﬁ‘\ R
RX - 8581 JE : Q41858171xxx00 <
RX - 8581 NB : Q41858191000200
eBuilt-in frequency adjusted 32.768 kHz crystal unit.
eInterface Type : I’C-Bus Interface (400 kHz)
eOperating voltage range : 1.8Vto55V
*Wide Timekeeper voltage range : 16Vto55V
eLow backup current : 0.45pA / 3V (Typ.) RX-8581SA RX-8581JE RX-8581NB
©32.768kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer. E m
eComplies with EU RoHS directive

« Refer to application manual for details. =
* The 1°C-Bus is a trademark of Philips Electronics N.V.
|| http://www.epsondevice.com ||
B Block diagram B Overview
o Interface Type
32.768 kHz % « I°C hi-speed bus specifications. ( 400 kHz )
0 M « ’C-Bus slave address : read A3h and write A2h
»| CLOCK
DIVIDER and

© 32.768 kHz frequency output function
« FOUT pin output (C-MOS output ), CL=30 pF
« 32.768 kHz clock frequency output. (Duty 50 +5%)

0osc

CALENDAR

FOUT +——— rour
FOE ————» CONTROLLER

TIMER
REGISTER o Timer function
« Timer interrupt function can be set up between
1/4096 second and 4095 minutes.
« It is recorded automatic to TF-bit at the time of event
occurrence,and possible to output with /TIRQ pin output
(open-drain output).

INTERRUPTS ALARM

CONTROLLER |« REGISTER

/INT ————

e Interrupt function

R

CONTRRPELGISTER « Alarm interrupt function, Time update interrupt function.
2C-|
scL » 1C-BUS
INTERFACE and
SDA w+——
CIRCUIT | 4 > SysTEM -
CONTROLLER
B Terminal connection / External dimensions (Unit:mm)
RX -8581 SA RX -8581 JE RX-8581 NB
1. NC 8 e 14. FOUT 1. N.C. g CJ | f 20 NC 1OINT 22. N.C.
= 2. NC. gg E 19. N.C. 2. GND 2 O o 21. N.C.
2. s = 13 NC. 3. FOE g 23 18 NC. 3. (Vo) g 20 NC.
3
3. SDA = 12. N.C. 4. Voo g el 17. NC. 4. NC. 2 19. NC
4. NC = Y 5. FOUT a o B 16. N.C. 5. SDA 18. N.C.
o l—s50 ] S 6. SCL q P 15. N.C 6. SCL 17. N.C.
' ‘ o 7. FOUT PR Y. BN 16. N.C.
5. GND 10. FOE 7. SDA 54 14. N.C. o v e
S . DD .
S . . N.C. 1340,
6. N.C. CQLS[ 9. N.C. 8. (Vop) 15max.  13. N.C 9. FOE E 14 NG
7. /INT l_7ax2 | 8 NC 9. GND )y 12 NG 10. NC. o 13. -
10. /INT leBo0s02 ] 1. N.C. 1. NC. B
SOP — 14 pin
P VSO0J - 20 pin SON - 22 pin

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

B Specifications (characteristics)

B Recommended Operating Conditions B DC characteristics Ta=-40°C to +85 °C
Item Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.8 3.0 5.5 \%
Clock voltage VoLK — 16 | 30 | 55 | v fscL = 0 Hz VeD 065 12
Operating °c FOE = GND =5V
temperature TOPR - -40 +25 +85 |BK uA
FOUT; /DD
B Frequency characteristics cument output OFF (LOW) =3V 045/ 08
Item Symbol Condition Rating Unit Consumption
fscL=0Hz VDD
Frequency Af/f Ta=+25°C " % 10°® FOE = VDD =5V 8.0 | 20.0
- 5+23
tolerance VoD =3.0V 132k A
FOUT; H
Ta = -40 °C to +85 °C 32.768 kHz output ON | VDD
FOUT output Dut; * Y . p
output Duty tw/t VDD =24V 1055V 505 % CL =30 pF =3V 5.0 | 12.0

= Please ask for tighter tolerance. ( Equivalent to 1 minute of monthly deviation )
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Real time clock module

FOR AUTOMOTIVE
I°’C-Bus INTERFACE REAL TIME CLOCK MODULE

RA -8581 SA

Product Number (please contact us)
RA - 8581 SA : Q41A88151xxxx00

eBuilt-in frequency adjusted 32.768 kHz crystal unit.

eInterface Type :  1°C-Bus Interface (400 kHz)
eOperating voltage range : 1.8Vto55V
*Wide Timekeeper voltage range : 16Vto55V
eLow backup current : 0.45pA / 3V (Typ.)
#32.768kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer. Asseia
eComplies with EU RoHS directive
+ Refer to application manual for details. Actual size

* The 1°C-Bus is a trademark of Philips Electronics N.V.

|| http://www.epsondevice.com ||

B Block diagram B Overview
32.768 kHz %
0 _ o Interface Type
« I’C hi-speed bus specifications. (400 kHz)
p CLOCK < : ~
DIVIDER and > # [’C-Bus slave address : read A3h and write A2h
0sC CALENDAR |
© 32.768 kHz frequency output function
FOUT €— fourt TIMER <}:’> « FOUT pin output (C-MOS output ), CL=30 pF
« 32.768 kHz clock frequency output. (Duty 50 +5%)
FOE ————» CONTROLLER REGISTER |[<&
¢ Timer function
INTERRUPTS ALARM <}:i> « Timer interrupt function can be set up between
/INT 4— CONTROLLER |<# REGISTER | 1/4096 second and 4095 minutes.
« It is recorded automatic to TF-bit at the time of event
occurrence,and possible to output with /TIRQ pin output
(open-drain output).
CONTROL
scL. ——p| CBUS = REGISTER [< 1 « Interrupt function
INTERFACE and « Alarm interrupt function, Time update interrupt function.
SDA H—>
CIRCUIT | B SYSTEM -« >
CONTROLLER
W Pin Function B Terminal connection / External dimensions (Unit:mm)
Signal Name Input / Output Function
SCL Input Serial clock input pin 1. NC. 14. FOUT
SDA Bi-directional Data input and output pin 2. sCL 13. N.C.
FOUT pin outputs the reference clock signal at 32.768 kHz. 3. SDA 12. N.C.
FOUT Output FOE pin inputs the FOUT output control.
FOE pin FOUT pin 4. N.C. 11. Vop
input output
HIGH Output (C-MOS) 5. GND 10. FOE
FOE Input Low OFF (Low ) 6. N.C. 9. N.C.
7. [INT 8. N.C
/INT Output Interrupt output  ( N-ch open drain )
Vbb — Connected to a positive power supply. SOP - 14 pin
GND — Connected to a ground. Metal may be exposed on the top or bottom of this product.
This will not affect any quality, reliability or electrical spec.
B Specifications (characteristics)
B Recommended Operating Conditions B DC characteristics Ta=-40 °C to +85°C
Item Symbol Condition Min. Typ. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage VDD — 1.8 3.0 55 V /DD
Clock voltage VCLK — 1.6 3.0 5.5 \% fscL=0Hz =5V 065 | 1.2
Operating | Torr — 40 | +25 | 485 | °C e |FOE=CND uA
Lemperd FOUT :Output OFF | VDD
. LOwW =3V 045 0.8
B Frequency characteristics ( )
Current
It bol diti Rati it Consumption
em Symbol Condition ating Uni P fsoL = 0 Hz V_Dg y 60 | 200
Frequency Ta=+25°C s 6 FOE = VDD - . .
¢ Aflf 5+23 x10
olerance VoD =3.0V 132k . A
FOUT; VDD
Ta =-40 °C to +85 °C 32.768 kHz Output ON | _ 3V
+ 0 _ = 5.0 | 12.0
FOUT output Duty| tw/t VDD =24 V1055V 505 % CL=30pF
= Please ask for tighter tolerance. ( Equivalent to 1 minute of monthly deviation )
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Real time clock module

4-bit REAL TIME CLOCK MODULE

RTC-7301SF /DG

Product number (please contact us)
RTC-7301SF : Q42730181000200
RTC-7301DG : Q42730111000200

eBuilt-in crystal oscillator 32.768 kHz with frequency adjusted
eFrequency selectable clock output (32.768 kHz to 1/30 Hz)
eBuilt-in 30 second adjustment function, digital pace adjustment function RTC-7301SF RTC-7301DG

(Max. adjustment: £192 x 10'6)
RTC7301
E 123 4A

eBuilt-in alarm and timer interrupt functions.
Actual size

eBuilt-in semiconductor temperature sensor
(Voltage output: -7.8 mV / °C, RTC-7301SF)
eOperating voltage range:2.4 V to 5.5 V, time keeping voltage range: 1.6 V to 5.5V
eLow current consumption (0.6 pA/ 3 V Typ.)
eHigh speed parallel interface compatible with SRAM
eComplies with EU RoHS directve

Refer to application manual for details.

|| http://www.epsondevice.com ||

B Block diagram

32.768 kHz Control Line
0
Digital Trimming
osc DIVIDER REGISTER [
1 L '
VTEMP C"aondCK This is a block diagram for RTC-7301SF.
g Y CALENDAR Be aware that RTC-7301DG differs according to the following 2 points.
FOUT , TIMER %1) The VTEMP output is not connected to an external pin.
FCON FouT REGISTER [
H CONTROLLER] < #2) The FCON input pin is not connected to an external pin, but is fixed at "H" internally.
- I INTERRUPTS ALARM
/IRQ - r l AR REGISTER < [
AO-A3C KZ="> CONTROL (="
DO - D3 — sUS REGISTER
IWR > and
/RD 5| INTERFACE | goygrey [€—P
/cso | CIRCUIT CONTROLLER
cs1 >
<

B Specifications (characteristics)

HAbsolute Max. rating GND=0V HDC characteristics (GND=0 V,VDD=1.6 V to 5.5 V,Ta=-40 °C to +85 °C)
Item Symbol Condition Min. Max. Unit ltem Symbol Condition Min. | Typ. | Max. | Unit
SBBCERRES Voo |VDEt’ :0 GNDl 02 o Climaiti CERSTIFITE | —_ /c,:ASO,(RgéW ZE\S’D Voo=5 V 10 | 2.0
nput terminal, 0-A3,CS1= = — E .
Input voltage ViN Do to Ds pins OND-03 Vop+0.3 v (When fon-accessed) Do-Ds/IRQ=Hi-z s
Output voltage(1)| Vour /IRQ pin : +8.0 Four —_Output OFF s Four=Hi-z(OFF) Vop=3 V _ 06 | 1.0
Output voltage(2)| Vourz | Four,Do-Ds,Vew pin Voo+0.3 Vrewe=Output OFF Vrewp=Hi-z(OFF) : :
Storage Tsto Stored as bare product 55 125 oc Note)There is no VTewmp pin on the RTC-7301DG so standards for
temperature after unpacking the VeEmP pin within the conditions described above do not apply.
HOperating range GND=0V HETemperature sensor characteristics GND=0 V,Ta=-40 °C to +85 °C
Item Symbol Condition Min. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Power voltage Vop — 24 Temperature Ta=+25 °C,GND based output voltage
Clock voltage | Voix — 16 55 v output voltage Vrewe VrEwp pins,Vop=2.7 V 10 5.5 V 1470 v
Operating Torr No condensation -40 +85 °Cc Output precision | Tacr Ta=+25 °C,Vo0=2.7 V t0 5.5V 50| °C
temperature
BFrequency characteristics Tzrgr?;;avtl?;e Vse | -40 °C<Ta<+85°C,Vo0=2.7 V1o 55V | 7.3 | -7.8 | -8.3 [mv/°C
Item Symbol Condition Range Unit Linearity ANL -40 °C<Ta<+85 °C,Vop=2.7 V10 5.5V +2.0 %
IFCEUCILE Af/f | Ta=+25°C,Vo0=3.0V | B:5:23" x10° CICEINTS Tsop ANLS #2.0 %,Vop=2.7 V10 5.5 V -40 +85 | °C
precision detection range
Oscillation :
. tsta a=+25 °C,Vbp=2.4 V 3.0 Max. s . Ta=25 °C,VTEMP pins,Vop=2.7 V to 5.5 V
Slt:e::ql:];;:(r:r;e Output resistance Ro GND standard and Voo standard 1.0 3.0 kQ
Ta=-10 °C to +70 °C -6
BTEER Tor Voo=3.0 V +25 °C +10/-120 *10 c Vo=2.7 V 10 5.5V 100 | pF
characteristics
Frequency Ta=+25 °C, -6 Load condition
\oltage characteristics| ' Vop=1.6 V t0 5.5 V $20Max. | x10°V RL Vop=2.7 V t0 5.5 V 500 kQ
. =+25 °C 6
Agin fa =+2s °C, £5.0 Max. | x10°/year =
9ing Vpp=3.0 V First year ¥ Response time trRsP L =50 pF. R _;/55 k:(s)-sl\)/ +1°C 200 Us
(*1) Please ask tighter tolerance pL=oU pr, RL= » Viax. £
Note)There is no temperature sensor function on the RTC-7301DG.
B External dimensions/Terminal connection (Unit:mm)
® RTC-7301SF (SSOP 24-pin) ®RTC-7301DG (DIP 18-pin)
No. | Pin No. | Pin No. | Pin No. | Pin
N terminal terminal terminal terminal
- 102403 - 7 /Ces"’o'""a o Vs[‘;’"'"a - 23.1 Max — , ; Fcoig 13 X/DDDD’
2 Fcon 23 (VDD) RN
HHHHHHHHHAHR 3 | Four 22 | (Vob) 3 _1/RQ 16 | (Vob)
4| ViEme 21 | (vop) > RTC7301 m 4 1Ao 15 1 CS1
R7301 i 5 (VoD) 20 | (Vob) o E 123 4A © 5 A1 14 | Do
54 |1 6 | IRQ 19| (Vbp) 6 [Az 13 [ D1
O E1234A 2 7 Ao 18| Cs: [ W 7 A 12_1D2
8 | A1 7 1o 8 | /RD 11 | D3
FEEEEEEEEEEL 9 A 16 D 9 [eND 10 TwR
#1 #12 10 A3 15 D2
11| /RD 14| Ds
12| GND 13| WR 762
\ 20 M 0.15 /
m&m&m&%{ ax. 1 T
+H¢ +H¢ 0 Min. ’:;5‘* 0°-10° ‘§"
0.8 0.36 1+ 0.25
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec. 078
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Real time clock module

4-bit REAL TIME CLOCK MODULE

RTC -62421,62423

Product number (please contact us)
RTC-62421 : Q42624211xxxx00
RTC-62423 : Q42624231xxxx00

*Built-in crystal unit allows adjustment-free efficient operation.
#24 h /12 h changeable and leap year automatically adjustable
(Gregorian calendar).

RTC-62421 RTC-62423

RTC62421 A ATCE2423 A

*Pins and functions are compatible with the MSM6242 series. EPSON 1234A EPSON. 1234A
«Complies with EU RoHS directive.
Actual size
Refer to application manual for details.
] ([ nttp://www.epsondevice.com |
B Block diagram
D, ~——
[ E— REST 24/12
Do 30 sec ADJ. tlw
bit
WR————< S1 ‘510 H M1 ‘MHOH H1 ‘ H10h>
D——* [y [Ny [y i 3
A —
§4> \_’{ D1 ‘ D10 H MO1 ‘MOH]H Y1 ‘ Y10‘
5%54' Decoder + + t t Ou«pul
ALE . % STD.P
oSt 1 Second cary o
: -
[} ) [y
B Specifications (characteristics)
HAbsolute Max. rating HDC characteristics
Item Symbol Condition Min. Max. Unit ltem Symbol Condition Min. | Typ. | Max. | Unit | Applicable terminal
Supply voltage | Vop Ta=+25 °C -0.3 +7.0 " Iop1 . [ Vop=5 V _ 15 30 —
Input voltage | Vio =425 °C GND-03 | Voor03 | s pr— A -y 1] 18 | MA —
Storage Tsto RTC-62421 -55 +85 c “H” input voltage (1)| Vix1 _ 2.2 — v Allinputs other than
temperature * RTC-62423 -55 +125 “L” input voltage (1) | Vi1 — 0.8 CS1
*Stored as bare product after unpacking “L” output voltage (1) Vo1 lo.=2.5 mA — 0.4
MOperating range “H" output voltage | Von lon=-400 pA 24 | T | — | v DotoDs
Item Symbol Condition Min. Max. Unit “L” output voltage (2)| VoL2 lo.=2.5 mA _ 0.4 sSTD.P
Power voltage Vop — 4.5 5.5 v OFF leak current | loFrFLk V1=Voo/0 V 10/-10 | pA i
Clock voltage Veik — 2.0 5.5 Input capacity C1_ |Input frequency 1 MHz 5 pF Input Pins
tgﬁsgar:&?e Torr St"r:fct’e":sugsfclz:;d”d 40 +85 «c || input voltage (2)| Vire 4/5 Voo -
Vop=2.0Vto 5.5V — \% CS1
HFrequency characteristics ‘L7inputioltage (2)| Vi2 — 1/5 Voo
Item Symbol Condition Range Unit Input leak current (1) I+ V4=Voo/0 V _ 1/-1 s Inpu[t)sie[r);han
62421A +10 Input leak current (2) k2 10/-10 Do to D3
Frqugncy Af a=t25 °C 62421B +50 x10°®
precision Vop=5.0 V 62423A +20
62423 +50
Frequency -10 °C to +70 °C (+25 °C) +10/-120
temperature Tor
characteristics -40 °C to +85 °C(+25 °C) +10/-220
Frequency volage | gy | Ta=+25°C,Vop=4.5V 1055V | £5.0 Max. | x10°V
Aging fa Ta=+25 °C,Vop=5.0 V,First year | +5.0 Max. X10'6/year
B Terminal connection/External dimensions (Unit:mm)
@ RTC-62421 (DIP 18-pin) @ RTC-62423 (SOP 24-pin)
s = No. | Pin No. | Pin
Ne- PtI::jrminaI Ne- PtI:rminaI izl FaliEl
23.1 Max. ol 16.3 Max. 1 STD.P 24 Vbb
B 0 o T T A RV 2_ficso 25 _[(vool
.C. DD
RTC62421 A 3L ALE 18 1 (voo) ETEEEELELEL 4 [ALE 21 _|NC.
D ® 4__1Ao 15 1 . 5 | Ao 20 | Css
O EPSON 1234A 2 21 1; 80 RTC62423 o |2 6 |NC. 19 [ Do
=N B — 2 1 ~ o
#1 # 7_1As 12 [Dp OEPSON 1234A ¢ ; 21(: ]3 ,'jg
8 /RD 1 D3 — =
9 A2 16 D1
9 | GND 10| /WR HEHOOEEEHEEE. v o T = Tos
# #2 11_| /RD 14| D3
7.62 12| GND 13 [/WR
2[4.2 [ \
in| Max. \ / ﬁﬁﬁl:l:l:ﬂ:ﬂ:[l:ﬂ:ﬂ:ﬂ:ﬂ:[l:) v ¢2-8 Max. vo.z
g + EO e
*3I\I:I§|n i *0,1 Min. 0°-10°
. 0.35 1.0
- 0.25 1.27
0718 Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
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Real time clock module

4-bit REAL TIME CLOCK MODULE

RTC -72421,72423

Product number (please contact us)
RTC-72421 : Q42724211xxxx00
RTC-72423 : Q42724231xxxx00

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

(Gregorian calendar).
«Complies with EU RoHS directve. Bk EPSON ot

RTC-72421 RTC-72423

L. . Actual size
Refer to application manual for details.
W Block diagram | http://www.epsondevice.com
RTC-72421/72423
&= | osC Counter
D3<——f RESET STOP
33._. Gate bit bit 24112
DOw——wd 30 seg AD it
S S1 ‘ $10 H M1 ‘MHOH H1 ‘ H10
RD ———*< 4 [y 4 4 4 4 i
Al S1to
:1 o CF L{ D1 ‘ D10 H MO1 ‘MDHJH Y1 ‘ Y1D‘
LSOO;"—' 4 [} 4 [} 4 4
Decoder out ctor
ALE———¢
s 64Hz —» = STD.P
> 1 Second carry—|
i: e
B Specifications (characteristics)
B Absolute Max. rating HDC characteristics
Item Symbol | Condition Min. Max. Unit Item Symbol Condition Min. | Typ. | Max. | Unit |Applicable terminal
Supply voltage | Voo Ta=+25 °C -0.3 +7.0 Ipp1 CS1=0V |Vop=5V 1 10 -
_ N \ Current consumption Exclude input/ _ — pA
Input voltage Vio Ta=+25°C | GND-0.3 Vop+0.3 Iop2 output current Vop=2 V 0.9 5 -
Storage Toro RTC-72421 -55 +85 c “H” input voltage (1) ViH _ 2.2 - v All inputs other than
temperature * RTC-72423 -55 +125 “L” input voltage (1) Vi — 0.8 CS1
*Stored as bare product after unpacking “L” output voltage (1) Vout lo.=2.5 mA —_ 0.4
- Doto D3
IOperating range “H” output voltage VoH lor=-400 pA 2.4 - \%
ltem Symbol | Condition Min. Max. Unit “L” output voltage (2) Vo2 lo.=2.5 mA 0.4 STD.P
Power voltage \%:5) — 4.5 5.5 OFF leak current loFFLK V1=Vop/0 V 10/-10 | pA )
\ — Input other than
Clock voltage Veik — 2.0 5.5 Input capacity ch Input1f;\7ﬁ|uzency 10 pF Do to D3
Operating Torr RTC-72421 -10 +70 c 20 - Do to D3, STD.P
temperature RTC-72423 -40 +85 “H” input volt 2 Vi 4/5V
B ILRINpURVOItEgEl(2) | Vop=2.0V10 55V o v cs:
Stored as bare produc after unpacking L” input voltage (2) Viz — 1/5 Voo
L - Input other than
MFrequency characteristics Input leak current (1) | lus Vi=Voo/0 V _ 1] A Do to Ds
Iltem Symbol Condition Range Unit Input leak current (2) ILk2 10/-10 Do to D3
72421A +10
Frequency Ta=+25 °C 72421B +50
L. Af/f
precision \Vop=5.0 V 72423A +20 100
X
72423 +50
Frequency -10 °Cto +70 °C (+25°C) |+10/-120|
temperature TOP
characteristics -40 °C to +85 °C(+25 °C)  |+10/-220|
Frequency voltage _ o _ -6
oS | fV | Ta=+25°C,Vop=2.0V t0 5.5V |45.0 Max.| x10°V
Aging fa |Ta=+25 °C,Vop=5.0 V,First year|+5.0 Max. X10'6/year
B Terminal connection/External dimensions (Unit:mm)
@ RTC-72421 (DIP 18-pin) @ RTC-72423 (SOP 24-pin)
No. | Pin No. in No. [ Pin No. [ Pin
3.1 Max , terminal terminal 16.3 Max. >l terminal terminal
8 #10 1 STD.P 18 | Vob #24 #13 1 STD.P 24 | Voo
2 /CSo 17__| (VoD) CS
N RTC72421A L [aTae 16 T (voo) AAARARAARAR _ e B Thien
OEPSON 1234A ||® [+ Th e RTC72423 o [ The e
= = 6 | A2 13 D1 EPSON 1234A SN 6 | NC. 9 | Do
7 A 12 D2 ®) - 7 Al 8 | N.C.
8 | /RD 11| Ds 8 _|N.C. 7 | NC.
9| GND 10 | WR : » 190 ﬁi g;
7.62 11_|/RD 2 3
12 | GND /WR
— .
| —
‘L e 0°-10°
L 0.25 127 035
0°-15°
Metal may be exposed on the top or bottom of this product. This will not affect any quality, reliability or electrical spec.
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SAW device

SAW Filter

FF-32N

Product number (please contact us)

Q51FF32N0xxxx00 N .'“I N ."I a2y
sFrequency range : 310 MHz to 435 MHz

eThickness : 0.98 mm Typ.
eApplications :  Wireless remote-control, Security
(Automotive keyless entry, ARIB std. T67 in Japan) o
el ead(Pb)-free : Complies with EU RoHS directive | !
(Lead free completely)
sFilter of low impedance by an original design. Actual size
eLow-loss, Narrow Pass bandwidth, High stability by using s
crystal substrate.
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fN 310 MHz to 435 MHz 426 MHz , 429 MHz band* |*ARIB std. T67 in Japan
Storage o o o o .
Temperature |temperature range Ts1G -55 °C to +125 °C -55 °C to +125 °C Stored as bare product after unpacking
range Operable o ° o °
temperature ToPR -40 °C to +85 °C -10 °C to +60 °C
Insertion Loss IL 3.5 dB Max. 3.5 dB Max. Minimum Loss
Pass bandwidth BW3 fn £200 kHz Min. fn £300 kHz Min. Reference to minimum loss (3 dB down)
Attenuation ATT fv-21.4 MHz - 40 dBMin. fn-21.4 MHz: 40dB Min. | p oo to minimum loss
fn-10.7 MHz : 35 dBMin. fn-10.7 MHz : 35 dB Min.
Peak temperature oT +25°C x15°C +25°C +15°C
Temperature coefficient a -(3.40.8) x 10®/ °C? -(3.4£0.8) x 10®/°C?
o 370 Q Typ. Ex: 315 MHz
Terminal impedance z 160 Q Typ. Ex:433.92 MHz
220 Q Typ. Ex:429.45 MHz
B Test fixture
Remarks
500 SAW 500 Ex: fN=315 MHz Ex: fN =429.45 MHz
C % C Series Capacitance = 4 pF Series Capacitance =4 pF
I Parallel Inductance =33 nH Parallel Inductance =18 nH
L L Ex: fN =433.92 MHz
Series Capacitance =5 pF
Parallel Inductance =18 nH
B External dimension (Unitmm) B Recommended soldering pattern (Unit:mm)
‘ lepl_0.64
#6 #5 #4 #4 #5 #6
y T
7 f MR 0.9
o
L =y +“—>
© 2 f
3 y ™~ —5
© -
3
@
. N
A — LA === B |:| [—‘
#3
:1 3.8:0.15 . #3 ‘#12. 27| # ~ v
N
< 2.54 -
1.27
[ 1 [—>
< N
0.98+0.15 No. Pin terminal
I—l ] ] | I—' 17 * 1,346 | GND 254
2,5 IN,OUT
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SAW device

SAW Filter

FF -555

Product number (please contact us)
Q51FF5550xxxx00

300 MHz to 500 MHz

1.5 mm Typ.

Wireless remote-control, Security
(Automotive keyless entry)

Complies with EU RoHS directive
(Lead free completely)

sExcellent shock resistance and environmental capability
(prevention for contamination)

eLow-loss, Narrow Pass bandwidth, High stability by using
crystal substrate.

sFrequency range
eThickness
eApplications

el ead(Pb)-free

B Specifications (characteristics)

Actual size

Item Symbol Specifications Remarks
Nominal frequency range N 300 MHz to 500 MHz
Storage temperature TsTG -55 °C to +125 °C Stored as bare product after unpacking
Temperature range
SIS Operable Torr -40 °C to +85 °C
temperature
Insertion Loss IL 3.5 dB Max. Minimum Loss
Pass bandwidth BW3.5 fN + 100 kHz Min. Reference to Through level (3.5 dB down)
. At fN -21.4 MHz 40 dB Min.
Attenuation ATT At n-10.7 MHz 40 dB Min. Reference to Through level
Peak temperature oT +25°C +15°C
Temperature coefficient a -(3.4+ 0.8) x 10%/°C?
. 370 Q Typ. Ex: 315 MHz
L] [nIDEERmEs 260 Q Typ. Ex : 433.92 MHz
B Test fixture
S0@ SAW S0 N ES315 MHz
—Af A ot
L=33 nH
L L EN=
Ex:fN=433.92 MHz
C=5pF
L=18 nH
B External dimensions (Unitmm) B Recommended soldering pattern (Unit:mm)

# #3 #4
(f‘ — . ’_\j i
)
43392F .
#1 : #5 E
E 129 °
|
N——
K, 5 ‘_/A \
#8 #7 #6
4.810.2
2.54
|J H H A k| 1 1.5 0.2 '3‘“; m" gLrJHTWinaI
4,8 N.C.
1,256 | GND

L]

A
v
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SAW device
SAW FILTER FOR TPMS

FF -585

Product number (please contact us)

Q51FF5850xxxx00

sFrequency range : 300 MHz to 500 MHz

eThickness : 1.5 mm Typ.

eApplications :  Safety system(Automotive TPMS)
Wireless remote-control
Automotive keyless entry

el ead(Pb)-free : Complies with EU RoHS directive ey
(Lead free completely) E_ﬂ

sExcellent shock resistance and environmental capability

( prevention for contamination)

Actual Size
sLow-loss, Narrow Pass bandwidth, High stability by using ualsiz
crystal substrate.

B Specifications (characteristics)

Item Symbol Specifications Remarks
Nominal frequency range N 300 MHz to 500 MHz
Temperature S:g:]z%e P Ts1G -565 °C to +125 °C Stored as bare product after unpacking
range Operable temperature ToPR -40 °C to +85 °C
Insertion Loss IL 3.5 dB Max. Minimum Loss
Pass bandwidth BW3.5 fN + 200 kHz Min. Reference to minimum loss (3.5 dB down)
. At fN +21.4 MHz 40 dB Min.
Attenuation ATT At fN —21.4 MHz 40 dB Min. Reference to Through level
Peak temperature oT +25°C +15°C
Temperature coefficient a -(3.4+ 0.8) x 10%/°C?
. 370 Q Typ. Ex: 315 MHz
M z 260 Q Typ. Ex: 433.92 MHz
B Test fixture
Remarks
50 SAW 50 0 oo
C < C _
L=33 nH
— AR = 53
L L Ex:fN=433.92 MHz
C=5pF
L=18 nH

Bl External dimensions

)
—

(Unitmm) I Recommended soldering pattern (Unitmm)

0.95
' [+—|
3150FH || T —
#1 # X v
e}
E 157 ] <
) :
48 47 # s 5 i
4.81+0.2 197 L
* DL =
o A ‘ No. Pin terminal LA"
| H E| |:| | 71'510'2 3.7 IN, OUT 3.5
438 N.C.

1,256 GND
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Ultra Small Vibration Gyro Sensor (angler rate sensor)

XV -3500CB

Product number (please contact us)
Q71350020xxxx00

¢ Ultra Small Package size SMD(5 x 3.2 x 1.3 mm)

* Hermetic sealing provides excellent sustainable environmental capability
¢ High stability using vibration crystal

e Clipped startup time and low power consumption with sleep mode

o Complies with EU RoHS directive (Lead free completely)

Ideal application for use Actual size
» Detection picture stabilization of DVC and DSC
¢ Detection of moving with man machine interface

B Specifications (characteristics)

M Absolute Max. Rating

Item Symbol - Specifications Remarks
Min. Typ. Max.
Power Supply Voltage VoD -0.3V 7.0V Vss=0V
Input Voltage VIN -0.3V Vbp+0.3 V Vss=0V
Storage Temperature TsTe -40 °C +85 °C
M Operating Condition
Specifications
Item mbol : Remark
© Sl Min. Typ. Max. emarks
Operating Voltage VDD 27V 3.0V 33V Vss=0V
Operating Temperature ToPR -20 °C +80 °C
Output Current Ivo 0 +100 uA
M Electrical Characteristics
Specifications
Item : Remark
© S Min. Typ. Max. emarks
: 46.5 kHz
Drive Frequency fd 50.3 kHz
Sensitivity So 0.67 mV/deg/s Vbp=3.0 V,Ta=+25 °C
Sensitivity Deviation Sp 5 % Ta=+25 °C
[femp.Characteristic of Spt +5 % Based +25 °C ,Vpp=3.0 V
Sensitivity
Output e o
(at Angular Velocity=0) VO Vr-50 mV Vr Vr+50 mV Ta=+25 °C
Reference Voltage Vr 1320 mV 1350 mV 1380 mV Ta=+25 °C
Maximum Angular Velocity I -100 deg/s +100 deg/s
Linearity NI 5 % FS Ta=+25 °C
Phase Delay ®20 4 (Degree) at 20Hz phase delay angle
Frequency Response BW 200 Hz phase delay angle 90 °
Output Noise N 20 mV p-p Using EPSON circuit
Cross Axis Sensitivity CS +5 % Ta=+25 °C
Power Generally lop 1.7 mA \Vo,Vr : Output No load condition
Consumption |Sleep Mode Isleep 1 mA \Vo,Vr : Output No load condition
Startup Time Tsta 240 ms Vo,Vr : Output No load condition
B External Dimensions (Unit:mm) B Recommended Soldering Pattern (Unit:mm)
#3 #7 #6 #5 #5 #6 #7 #3 §
A e 2 3 0.57 0.80 0.90
_. e > ]
E x3500 g —1
N
(32}
O A496A . L L I
w1 #2753 4 _. B a # 3
507 N Pn | Pin 1
©- | terminal © | terminal 1 [
o 1 N.C. 5 Vout
I:I Ij Ij Ij ¢ % 2 N.C. 6 VREF L L |
- 3 N.C. 7 Sleep
[P 4 GND 8 VoD > e 047
1.27 Do not connect “N.C.” to external device
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Sensing device

TEMPERATURE SENSING CRYSTAL

HTS -206

Product number (please contact us) - .
Q19HT2060xxxx00 @ @

oCrystal used to sense the change in temperature.

2 mm in diameter and 6 mm in length.

*Good linearity frequency and temperature.

sLow frequency (40 kHz) enables low current consumption.
s\Wide temperature range (-40 °C to +85 °C).

eSuitable for DTCXO and temperature equipment.
eComplies with EU RoHS directive.

Actual Size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 40 kHz
Storage o o .
TsTG -55 °C to +125 °C Stored as bare product after unpacking
Temperature temperature
range eIy ToPR -40 °C to +85 °C
temperature
Maximum drive level GL 1.0 yW Max.
Recommended drive level DL 0.1 yW Typ.
Frequency tolerance Af/f +2 % Ta=+25 °C ,DL=0.1 yW
1st.Temperature coefficient a -26.0 x 10°/°C (%2 %)
2nd.Temperature coefficient B -5.8 x 10/ °C* (8 %)
3rd.Temperature coefficient Y -1.5 x 107"/ °C® Max.
Series resistance R1 30 kQ Max. Ta=+25 °C,DL=0.1 pW
Motion capacitance C1 2.0 fF Typ.
Shunt capacitance Co 0.9 pF Typ.
Insulation resistance 500 MQ Min.
Aging fa +3 x 10/ year Max. Ta=+25 °C+3 °C
Shock resistance S.R. +3x10° Max. Three drops on a hard board from 500 mm
B External dimensions (Uunitmm) H Frequency Temperature characteristic
(010°)
4000
3000
2000
\\
1000
®2.0 o T~
-1000 \\ ~
N
6.0 Max. 4.0 Min. -2000
|‘ S o -3000
-4000
-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90
¢C)
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Standard packing

STANDARD PACKING SPECIFICATIONS

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

Cylinder products are packed in vinyl bags per lot of 250 to 1000pcs.

From 1 to 20 bags are then placed in inner boxes to make a lot.

Inner boxes are then placed in cartons for shipment. ( the quantity varies with the model.)

Polyethylene small bag Model Quantity
C-001R 250 pcs / vinyl bags
C-2-TYPE
Crystal Unit ( C-4-TYPE
C-002RX i
/é — G 004R 500 pcs / vinyl bags
= = C-005R
\ / ; CA-301

Polyethylene small bag Inner boxes

2. DIP
DIP products are placed into antistatic IC tubes and packed into boxes for shipment.

Conductive tube

Model Quantity

SG-531

Stopper SG-8002DC 35 pcs / tube
SG-51
SG-8002DB 25 pcs / tube
RTC-62421

@ RTC-72421

RTC-7301DG

3. SMD

SMD products are packed in the shipping carton as below table in accordance with taping standards EIA-481A and EIAJ
RC-1009B.

2.0
>

c———————— = Direction of feed

\¢¢00000J11 Carrier
Tape

o <<
Ll "o
v ( Yy Top tape
< » <
U i v
W
STANDARD PACKING QUANTITY and dimension (Unit:mm)

Crystal Unit/Resonator

Model Quantity Reel dimension Career Tape dimension Tape type

(pcs/Reel) A B Wi A B C D (L=left direction)

FC-135 3000 2180 260 13.0 4.0 7.25 12.0 1.0 TE1204L
FC-145 3000 2180 260 13.0 4.0 7.25 12.0 1.0 TE1204L
FC-255 3000 @330 280 or @100 13.5 8.0 7.25 12.0 1.1 TE1208L
FA-238V/238/23H 3000 2180 260 9.0 4.0 5.25 8.0 1.05 TEO0804L
FA-365 1000 2180 260 13.0 8.0 7.25 12.0 1.6 TE1208L
MC-146 3000 2330 280 or @100 17.5 8.0 9.25 16.0 1.7 TE1608L
MC-156 3000 @330 280 or @100 17.5 8.0 9.25 16.0 1.65 TE1608L
MC-306/30A 3000 2330 280 or @100 17.5 8.0 9.25 16.0 3.0 TE1608L
MC-405/406 1000 @330 280 or @100 17.5 8.0 9.25 16.0 3.9 TE1608L
MA-306 3000 @330 280 or @100 17.5 8.0 9.25 16.0 3.0 TE1608L
MA-406 1000 @330 280 or ¥100 25.5 12.0 13.25 24.0 4.0 TE2412L
MA-505/506 1000 @330 280 or @100 25.5 12.0 13.25 24.0 4.8 TE2412L
NS-32R 4000 @330 280 or @100 13.5 8.0 7.25 12.0 1.52 TE1208R
FS-335 4000 @330 280 or ¥100 13.5 8.0 7.25 12.0 1.52 TE1208R
FS-555 4000 @330 280 or @100 13.5 8.0 7.25 12.0 2.0 TE1208R
FS-585 4000 2330 @80 or &100 13.5 8.0 7.25 12.0 2.0 TE1208R
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Crystal Oscillator

Standard packing

Model Quantity Reel dimension Career Tape dimension Tape type
(pcs/reel) A B W A B C D (L=left direction)
SG-3030/3032/3040JC 1000 @330 @80 or @100 17.5 8.0 9.25 16.0 3.3 TE1608L
SG-3030JF 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
SG-3030/3040LC 2000 2180 260 13.0 4.0 7.25 12.0 1.45 TE1204L
SG-350 Series 2000 2180 260 13.0 4.0 3.10 8.0 1.5 TE0804L
SG-550 Series 2000 @254 2100 13.4 8.0 7.50 12.0 1.4 TE1208L
SG-310 Series 2000 2180 260 9.0 4.0 5.25 8.0 1.4 TE0804L
SG-645 Series 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
SG-710 Series 2000 @254 280 17.5 8.0 9.25 16.0 25 TE1608L
SG-636 Series 1000 @330 @80 or @100 17.5 8.0 9.25 16.0 3.3 TE1608L
SG-615 Series 1000 @330 @80 or 3100 25.5 12.0 13.25 24.0 4.8 TE2412L
SG-8002LA 2000 2180 260 13.0 4.0 3.10 8.0 1.5 TE0804L
SG-8002LB 2000 @254 2100 13.4 8.0 7.50 12.0 1.4 TE1208L
SG-8002CE 2000 2180 260 9.0 4.0 5.25 8.0 1.4 TE0804L
SG-8002JF 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
SG-8002CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
SG-8002JC 1000 @330 @80 or @100 17.5 8.0 9.25 16.0 3.3 TE1608L
SG-8002JA 1000 @330 @80 or @100 25.5 12.0 13.25 24.0 4.8 TE2412L
SG-9001CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
SG-9001JC 1000 @330 @80 or @100 17.5 8.0 9.25 16.0 3.3 TE1608L
XG-1000CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
XG-1000CB 2000 @254 2100 13.4 8.0 7.25 12.0 1.95 TE1208L
EG-2011CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
EG-2021CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
EG-2121CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
EG-2102CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
EG-2101CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
EG-2002CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
EG-2001CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
HG-2150CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
HG-8002JA 1000 @330 @80 or @100 25.5 12.0 13.25 24.0 4.8 TE2412L
VG-1201CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
VG-4231CA 1000 @254 2100 17.5 8.0 9.25 16.0 2.3 TE1608L
VG-4030JA 1000 @330 @80 or @100 25.5 12.0 13.25 24.0 4.8 TE2412L
VG-2828CB 2000 @254 2100 13.4 8.0 7.25 12.0 1.95 TE1208L
TG-5001LA 2000 2180 260 13.0 4.0 3.10 8.0 1.5 TE0804L
MG-5020JE 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 2.0 TE1612L
MG-5100SA 1000 2330 @80 or 3100 17.5 12.0 9.25 16.0 3.65 TE1612L
Real time clock modul
RX-4045SA 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 3.65 TE1612L
RX-4045NB 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 1.8 TE1612L
RX-4581NB 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 1.8 TE1612L
RTC-9701JE 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 2.0 TE1612L
RTC-4701JE 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 2.0 TE1612L
RTC-4701NB 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 1.8 TE1612L
RTC-4574SA 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 3.65 TE1612L
RTC-4574JE 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 2.0 TE1612L
RTC-4574NB 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 1.8 TE1612L
RX-4574LC 2000 2180 260 13.0 4.0 7.25 12.0 1.45 TE1204L
RTC-4543SA 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 3.65 TE1612L
RTC-4543SB 1000 @330 @80 or @100 24.4 12.0 11.50 24.0 25 TE2412L
RX-8025SA 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 3.65 TE1612L
RX-8025NB 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 1.8 TE1612L
RX-8581SA 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 3.65 TE1612L
RX-8581JE 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 2.0 TE1612L
RX-8581NB 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 1.8 TE1612L
RTC-8564JE 1000 @330 @80 or 3100 17.5 12.0 9.25 16.0 2.0 TE1612L
RTC-8564NB 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 1.8 TE1612L
RX-8564LC 2000 2180 260 13.0 4.0 7.25 12.0 1.45 TE1204L
RTC-7301SF 1000 @330 @80 or @100 17.5 12.0 9.25 16.0 24 TE1612L
RTC-62423 1000 @330 @80 or @100 25.5 16.0 13.25 24.0 2.95 TE2416L
RTC-72423 1000 2330 @80 or @100 25.5 16.0 13.25 24.0 2.95 TE2416L
Filter

FF-32N 4000 @330 @80 or @100 13.5 8.0 7.25 12.0 1.52 TE1208R
FF-555 4000 @330 @80 or 3100 13.5 8.0 7.25 12.0 2.0 TE1208R
FF-585 4000 2330 @80 or @100 13.5 8.0 7.25 12.0 2.0 TE1208R
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sCOMPARISON TABLE FOR MODEL AND PRODUCT NUMBER

The Product Number expresses the specification of the product with the codes of 15 column.
As for the order, please use the Product Number.

- Nominal
Product Number 15 digit Model | fraquency Copacitance(CL) m

Q| x| x| x| x| x| x| x| x| x| x| x| x| x] x[\c-001R | 32.768000kHz | 7.0pF

Specification for product number “yo<’

Packing code
00:Standard Packing
Ordered number of spec
Pb free code
Model code

Q: Fix

When ordering, please specify Product Number. Please confirm your specifications and consult our standard
packing specifications before contacting us for a Product Number specifications and standard packing
specifications.

See below for examples of our standard frequency specifications.

BCRYSTAL UNIT
eLow/ Medium- frequency (kHz range) Crystal Unit

. Load Frequency f
Nominal ] Operatin Standard

FEILE AL gl frequency cap?(c:lltjnce to(l)?;%g():e tempe’r)ature rgange packing
Q11C001R1002100 C-001R 32.768 kHz 12.5 pF +20 -10°C to +60°C 250 pcs / Vinyl bags
Q11C02RX1002200 C-002RX 32.768 kHz 12.5 pF +20 -10°C to +60°C 500 pcs / Vinyl bags
Q11C004R0002000 C-004R 32.768 kHz 8.7 pF +20 -10°C to +60°C 500 pcs / Vinyl bags
Q11C005R0000200 C-005R 32.768 kHz 8.2 pF +30 -10°C to +60°C 500 pcs / Vinyl bags
Q13FC 1350000400 FC-135 32.768 kHz 12.5 pF +20 -40°C to +85°C 3000 pcs / Reel “L”
Q13FC 1450000600 FC-145 32.768 kHz 12.5 pF 120 -40°C to +85°C 3000 pcs / Reel “L”
Q13FC2550000400 FC-255 32.768 kHz 12.5 pF +20 -40°C to +85°C 3000 pcs / Reel “L”
Q13MC 1461000200 MC-146 32.768 kHz 12.5 pF +20 -40°C to +85°C 3000 pcs / Reel “L”
Q13MC 1561000400 MC-156 32.768 kHz 12.5 pF +20 -40°C to +85°C 3000 pcs / Reel “L”
Q13MC3061000300 MC-306 32.768 kHz 12.5 pF 20 -40°C to +85°C 3000 pcs / Reel “L”
Q13MC4051000200 MC-405 32.768 kHz 12.5 pF +20 -40°C to +85°C 1000 pcs / Reel “L”
Q13MC4061000100 MC-406 32.768 kHz 12.5 pF +20 -40°C to +85°C 1000 pcs / Reel “L”
Q12C20001025400 C-2-TYPE | 40.000 kHz 12.5 pF +50 -10°C to +60°C 500 pcs / Vinyl bags
Q12C40000001000 C-4-TYPE | 40.000 kHz 12.5 pF +50 -10°C to +60°C 500 pcs / Vinyl bags
eoHigh- frequency (MHz range) Crystal Oscillator

Frequency
. Load Frequency
Nominal ] temperature Overtone Standard
e i Nl Model Frequency capacgaane tole:?r(;_cse charapcteristics order packing
(CL) ( ) (x1 0'5)
Q21CA3011052900 CA-301 20.000 MHz 16.0 pF +30 +30/-20°C to +70°C | Fundamental | 500 pcs / Vinyl bags
Q21CA3011086200 CA-301 32.000 MHz 10.0 pF +30 +30/-20°C to +70°C | 3rd overtone | 500 pcs / Vinyl bags
Q22MA4061056300 MA-406 20.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 1000 pcs / Reel “L”
Q22MA4061079000 MA-406 32.000 MHz 16.0 pF +50 +30/-20°C to +70°C | 3rd overtone | 1000 pcs / Reel “L”
Q22MA3061002200 MA-306 20.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 3000 pcs / Reel “L”
Q22MA3061013900 MA-306 32.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 3000 pcs / Reel “L”
Q22FA3650006500 FA-365 20.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 1000 pcs / Reel “L”
Q22FA3650038600 FA-365 32.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 1000 pcs / Reel “L”
Q22FA2380026400 FA-238 20.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 3000 pcs / Reel “L”
Q22FA2380014100 FA-238 32.000 MHz 10.0 pF +50 +30/-20°C to +70°C | Fundamental | 3000 pcs / Reel “L”
oSAW Resonator
Nominal Frequency . .
Product Number Model fre tolerance Operating temperature range Standard packing
quency (x10%)

Q25NS32R0000100 NS-32R 314.890 MHz 150 -40 °C to +85 °C 4000 pcs / Reel “R”
Q25FS3350005200 FS-335 315.000 MHz +100 -40 °C to +85 °C 4000 pcs / Reel “R”
Q25FS5550001600 FS-555 315.000 MHz +100 -40 °C to +85 °C 4000 pcs / Reel “R”
Q25FS5850001500 FS-585 434.000 MHz +50 -40 °C to +120 °C 4000 pcs / Reel “R”
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Product number

BCRYSTAL OSCILLATOR

oL ow/Medium frequency

Frequency tolerance Frequency .
Product Number Model Output frequency (><10'6) temperature characteristics Standard packing
Q3102JF01000100 SG-3030JF 32.768 kHz 5+23 +5 t0-20/-20°C to +70°C 1000 pcs / Reel “L”
Q3102JC01000100 SG-3030JC 32.768 kHz 5+23 +5 t0-20/-20°C to +70°C 1000 pcs / Reel “L”
Q3101JC01000100 SG-3032JC 32.768 kHz 5+23 +5 t0 -20/-20°C to +70°C 1000 pcs / Reel “L”
eHigh-frequency (Ex: 20MHz)
. Frequency stability /
Output g Operating . . )
Product Number Model frequency Function Voltage Ope::::gg te(ril?gge;ture Standard packing Suffix
Q33350F71004300 SG-350 20.000 MHz S:Standby C:3.3V M: £100/40°C to +85°C 2000 pcs / Reel “L” SCF
Q33310F70001700 SG-310 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 2000 pcs / Reel “L” SCF
Q33550FE 1000800 SG-550 20.000 MHz S:Standby E:1.8V B: +50/420°C to +70°C 2000 pcs / Reel “L” SEF
Q32510011000200 SG-51P 20.000 MHz P.OE 5.0V C: +#100/-20°C to +70°C 25 pcs / Tube PC
Q32531011035500 SG-531P 20.000 MHz P.OE 5.0V C: +100/-20°C to +70°C 35 pcs / Tube PC
Q33615011077200 SG-615P 20.000 MHz P:OE 5.0V C: £100/-20°C to +70°C 1000 pcs / Reel “L” PC
Q33636E41000900 SG-636 20.000 MHz P: OE C:3.3V C: +100/-20°C to +70°C 1000 pcs / Reel “L” PCE
Q33710K80001600 SG-710 20.000 MHz OE C:3.3V C: +#100/-20°C to +70°C 2000 pcs / Reel “L” ECK
Q3324L.A21000600 SG-8002LA 20.000 MHz P.OE H:5.0V C: £100/-20°C to +70°C 2000 pcs / Reel “L” PHC
Q3323L.B21000400 SG-8002LB 20.000 MHz P:OE H:5.0V C: £100/-20°C to +70°C 2000 pcs / Reel “L” PHC
Q3308JF71004700 SG-8002JF 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 1000 pcs / Reel “L” SCC
Q3309CA70006200 SG-8002CA 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 1000 pcs / Reel “L” SCC
Q3321CE70004100 SG-8002CE 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 2000 pcs / Reel “L” SCC
Q3307JC71000300 SG-8002JC 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 1000 pcs / Reel “L” sCC
Q3306JA71010300 SG-8002JA 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 1000 pcs / Reel “L” SCC
Q3203DB71000100 SG-8002DB 20.000 MHz S:Standby C:3.3V C: £100/-20°C to +70°C 25 pcs / Tube sCC
Q3204DC71000300 SG-8002DC 20.000 MHz S:Standby C:3.3V C: +100/-20°C to +70°C 35 pcs / Tube SCC
eLow jitter
) Frequency )
Output Operating o Consis- . )
Product Number Model frequency Output voltage s(ia1b(|)l|%/ P Standard packing Suffix
Q3807CA00000100 EG-2021CA | 125.000 MHz C:CMOS 2.5V GP:150/0°C to +70°C N 1000 pcs / Reel “L” | CGPN
Q3801CA00000200 EG-2001CA | 125.000 MHz | P:(CMOS) C:3.3V H:£100 /0°C to +70°C — 1000 pcs / Reel “L PCH
Q3802CA00002000 EG-2002CA | 125.000 MHz | P:(LV-TTL) C:3.3V Z:350 /0°C to +70°C — 1000 pcs / Reel “L” | PCZ
Q3805CA00000200 EG-2121CA | 125.000 MHz | P:LV-PECL 2.5V HP:+100/0°C to +70°C A 1000 pcs / Reel “L” | PHPA
Q3805CA10000300 EG-2121CA | 125.000 MHz L:LVDS 2.5V HP:+100/0°C to +70°C A 1000 pcs / Reel “L” | LHPA
Q3806CA00002900 EG-2102CA | 125.000 MHz | P:LV-PECL 3.3V HP:+100/0°C to +70°C A 1000 pcs / Reel “L” | PHPA
Q3806CA10003900 EG-2102CA | 125.000 MHz L:LVDS 3.3V HP:+100/0°C to +70°C A 1000 pcs / Reel “L” | LHPA
Q3803CA00002300 EG-2101CA | 125.000 MHz | D:(LV-PECL) | C:3.3V H:£100 /0°C to +70°C — 1000 pcs / Reel “L” | DCH
eoHigh-stability
Output Frequency stability ] Operating Standard .
Product Number Model frequency (x1 O.s) Function voltage packing Suffix
Q3514CA00001900 HG-2150CA 20.000 MHz | BX:+25/-40°C to +85°C OE C:3.3V 1000 pcs / Reel “L” | BXC
Q3502JA71005400 HG-8002JA 20.000 MHz | BV:+25/-20°C to +70°C S:Standby C:3.3V 1000 pcs / Reel “L” | SC BV
eSpread spectrum
Product Number Model St iz Spread Function Stanqard Suffix
frequency type percentage packing
Q33317010001600 SG-9001CA | 100.000 MHz C:Centre 15:#1.5% P.OE 1000 pcs / Reel “L” C15P
Q3331E111000700 SG-9001JC 100.000 MHz D:Down 20:-2.0% P:OE 1000 pcs / Reel “L” D20P
eVoltage Control (VCXO)
Output Frequency stability Operating Standard .
Product Number Model frequency (x1 O-s) Pull range voltage packing Suffix
Q3603CA00004300 VG-1201CA 27.000 MHz B:+25/-40°C to +85°C N: 100 C:3.3V 1000 pcs / Reel “L” | BNC-F
Q3614CA00101800 VG-4231CA 27.000 MHz G:+50/-40°C to +85°C R: +130 C:3.3V 1000 pcs / Reel “L” | GRC-F
Q3612JA01000100 VG-4030JA 27.000 MHz +37/-20°C to +70°C +150 C:3.3V 1000 pcs / Reel “L” DVK
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Product number

BETEMPERATURE SENSING CRYSTAL

Product Number Model Nominal frequency | Frequency tolerance Operating temprature range Standard packing
Q19HT2060000100 HTS-206 40.000 kHz +2% -10 °C to +60 °C 500 pcs / Vinyl bags

ESAW FILTER

. . . Operatin :

Product Number Model Nominal frequency | Pass bandwidth Insertion loss tempe?ature ?ange Standard packing
Q51FF32N0000100 FF-32N 429.450 MHz fN£300 kHz Min 3.5 dB Max. -10°C~+60°C 4000 pcs / Reel “R”
Q51FF5550000700 FF-555 315.000 MHz fN£100 kHz Min. 3.5 dB Max. -40°C~+85°C 4000 pcs / Reel “R”
Q51FF5850000300 FF-585 315.000 MHz fN+200 kHz Min. 3.5 dB Max. -40°C~+85°C 4000 pcs / Reel “R”
BREAL TIME CLOCK MODULE

Product Number Model Freque(n)::1y0t_o)lerance Standard packing
Q41404551000100 RX-4045SA AA: 545 1000 pcs / Reel “L”
Q41404591000100 RX-4045NB AA: 545 1000 pcs / Reel “L”
Q41458191000200 RX-4581NB B: 5+23 1000 pcs / Reel “L”
Q41970171000100 RTC-9701JE B: 5+23 1000 pcs / Reel “L”
Q41470191000200 RTC-4701NB B: 5+23 1000 pcs / Reel “L”
Q41457451000200 RTC-4574SA B: 5+23 1000 pcs / Reel “L”
Q41457471000100 RTC-4574JE B: 5+23 1000 pcs / Reel “L”
Q41457491000100 RTC-4574NB B: 5+23 1000 pcs / Reel “L”
Q41454351000200 RTC-4543SA B: 5+23 1000 pcs / Reel “L”
Q41454361000200 RTC-4543SB B: 5+23 1000 pcs / Reel “L”
Q41802551000100 RX-8025SA AA: 545 1000 pcs / Reel “L”
Q41802591000100 RX-8025NB AA: 545 1000 pcs / Reel “L”
Q41858151000200 RX-8581SA B: 5+23 1000 pcs / Reel “L”
Q41858171000200 RX-8581JE B: 5+23 1000 pcs / Reel “L”
Q41858191000200 RX-8581NB B: 5+23 1000 pcs / Reel “L”
Q41856471000100 RTC-8564JE B: 5+23 1000 pcs / Reel “L”
Q41856491000200 RTC-8564NB B: 5+23 1000 pcs / Reel “L”
Q42730181000200 RTC-7301SF B: 5+23 1000 pcs / Reel “L”
Q42730111000200 RTC-7301DG B: 5+23 1000 pcs / Reel “L”
Q42624211000200 RTC-62421 A: +10 25 pcs / Tube
Q42624231000200 RTC-62423 A: +20 1000 pcs / Reel “L”
Q42724211000100 RTC-72421 A: +10 25 pcs / Tube
Q42724231000600 RTC-72423 A: +20 1000 pcs / Reel “L”
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Glossary

BmGlossary

Item Content Object

Fundamental mode First harmonic crystal vibration mode. X'tal ,0SC
The AT resonance frequency is determined by the thickness of the crystal, but even with the same
thickness the Third overtone will be about three times the frequency of The fundamental. With tuning
fork crystal unit, the second overtone is about six times the fundamental.

Tuning fork crystal unit AT-cut crystal unit
Fundamental mode F(MHz)= 1670
= t(um) (t: Thickness)
<
+—
Fundamental mode 3" overtone mode
<>
\ \\ \ \ D N = Y
P e .ol 4 t
\ -\ -\ \ \ NSNS v

i
:

SAW Resonator

SAW Structure figure Vibration mode

W
I
o
by
L
e

Output Frequency f=k/A (A=Interval of an/the electrode,k = Fixed number )

Divided frequency The output frequency that is divided by the internal IC. OSsC
Duty (tw/t) Ratio of full and half cycles. For CMOS loading duty is rated at 1/2 Vbp, and for TTL loading at 1.4V. OsC
(symmetry)

@ CMOS loading @ TTL loading

tTLH tTHL tTLH ﬂ,,‘fHL
VDD VDD
9 A [T\ [\ 1\
80% VoD
1/2 Vbb \ 24V F \
; \ o4V ] \
20% VoD f
™ Y ¥ GND ™ Y ¥ GND
~ " OH VoL <—>‘ OH VoL
NOTE : Duty=tw/tx100% NOTE : Duty=tw/tx100%
(Equivalent)series Energy distortion to the (equivalent) internal charge capacitance component of the crystal unit, Xtal
capacitance (C1) at the series resonant frequency.
(motional capacitance)
(Equivalent)series Vibration loss to the (equivalent) internal charge capacitance component of the crystal unit, Xtal
resonant resistance at the series resonant frequency. A measure of the easiness of oscillation.
(R1)
Drive level (DL) Current or voltage level in the oscillating (operating)state.(Drive power= power Xtal
required to oscillate crystal unit.)
Frequency (f) Number of waves (cycles)per second. The relation between frequency and cycle is f(Hz)=1/t(s). ALL
(Frequency )aging (fa) Amount of frequency drift when operated under the specified conditions for a specified term. ALL
Frequency tolerance Under specified conditions at an ambient temperature of +25 °C,the difference in actual (measured) X'tal ,RTCm
precision (Af/f) frequency from the nominal frequency.
Frequency stability Within standard temperature and operational voltage ranges, the drift in the output frequency. osC
(Af/fo) The output frequency drift including frequency temperature characteristics and frequency voltage

characteristics.

X'tal:Crystal unit, OSC:Crystal oscillator, RTCm:Real time clock module
More details available on Epson website.

|| http://www.epsondevice.com/qd_e ||
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Item Content Object
Frequency temperature | Taking the frequency at 25 degrees Centigrade as the reference, the change in frequency in response ALL
characteristics to ambient temperature.

®Tuning fork crystal unit. SAW Resonator.
Af/f= a(@T-OX)2 O©X:specified temperature
O AT crystal unit.
Afff= a(©X-25) + B(OX-25)° + y(OX-25)
Examples of frequency temperature characteristics
Tuning fork crystal units AT-cut crystal units SAW resonator
0 TN 40 LR
10 ~40 . 30 T oewew
g \ %20 / “:i—’ 2 = B
£ 0 = T g0 7 S
3 49 30 —| 3 9 / 3
> Typical 320 >
g .50 o 2 g -10[77 \
2 60 [| | er=25C \ 240 S 20
o o
E 7 / L] \[| &g 2 lf \
HEN P \
20-10 0 10 20 30 40 50 60 70 40 20 0 20 40 60 80 100 0 20 40 60 80
Temperature (°C) Temperature (°C) Temperature (°C)
Frequency voltage Taking the output frequency at the central voltage in the operating voltage range as the reference, OSC,RTCm
Characteristics the change in output frequency to voltage. Causes of this change are changes in crystal deformation,
and changes in IC internal constants for chips mounted in the oscillator and Real time clock module.
The effects of the ICs are larger.
Insulation Resistance between lead and lead, or between lead and case package.(conductive package) ALL
resistance(IR)
Load capacitance(CL) Effective capacitance (series equivalent charge capacitance) of the oscillation circuit as seen Xtal
from the pins of the crystal unit. This capacitance is determined as a condition when the crystal
unit is connected to the oscillation circuit and will determine the output frequency. Load capacitance
approximation:CL
Max.drive level (GL) Rating for the drive level. Current or power input over this level may result in characteristic Xtal
degradation or destruction.
Max supply voltage Maximum rated value for power input to the power supply pin. Input over this value OSC,RTCm
(VDpb-GND) may result in characteristic degradation or destruction.
Nominal frequency( f ) Nominal value of frequency of crystal unit. Xtal
Operating temperature | Temperature range where specification characteristics are fulfilled,unless otherwise specified. ALL
Range(ToPR)
Operation voltage (VDD) | Voltage input to VDD pin which will support continuous operation with specification characteristics. OSC,RTCm
Origin frequency (fo) Oscillation source frequency of oscillator inside oscillation system. 0SsC
Oscillation circuit Circuit needed to oscillate crystal unit. Circuit Xtal

Constants will differ with type of crystal unit

Basic oscillation circuit using CMOS IC
and frequency.

Rf

[>o

0

X'tal

T

T

X'tal:Crystal Unit, OSC:Crystal Oscillator, RTCm:Real time clock module

More details available on Epson website.

Hhttp://www.epsondevice.com/qd_e |]

86



Glossary

Range(Tstg)

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

Item Content Object
Oscillation The time from power on until the wave form stabilizes. OSC,RTCm
Start up time However, voltage rise times depend on the power supply,

(tosc) Therefore, the time depends on the power supply, and the time is measured from a specific set of initial
conditions.

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

OE pin: High or open. ® Timing
Specified frequency output = enabled. Enabled
OE pin: Low. Output is high impedance=disabled.
Oscillation is not stopped, so after the clock
is disabled, it is not synchronized with OE tP2x
(clock is continuous). :
High impedance

OUTPUT .

Output fall time(tTHL) The time it takes for the output wave form to change from the high voltage(high level) to the low | OSC
voltage(low level). Also called wave form fall time. See wave form diagram under Duty.

Output frequency(fo) The frequency output from the oscillator circuit or the crystal oscillator system. OSC,RTCm

Output load conditions The types and quantities (power) of the loads that can be connected to the oscillator. osC

(N or CL) Calculated for 1 TTL as loH = -40 pA, loL = 1.6 mA and for LS-TTL as IoH = -20 pA, loL, = 0.4 mA.

Output rise time(tTLH) The time it takes for the output wave form to change from the low voltage (low level) to the high voltage | OSC
(high level). Also called wave form fall time. See wave from diagram under Duty.

Overtone Vibration state when crystal is vibrating as a high harmonic(see base wavelength). It is harder X'tal,OSC
To match the overtone oscillation circuit with the crystal unit than the fundamental oscillation circuit.

Shunt capacitance(Co) | Charge capacitance between the two electrodes in the crystal unit. Xtal

Recommended Excitation level for optimum oscillation characteristics. Xtal

drive level (DL)

Soldering Temperatures or times over these limits may result in characteristic degradation or destruction. ALL

conditions(TsoL)

Stand-by (ST) 0osC
Function that halts crystal unit oscillation and frequency Division. Cuts the current consumed by the
oscillators circuit and the frequency division stage.

ST pin-high or open: Specified frequency output. @ Timing
ST pin-low: Output is low level,oscillation stops.
: Output is low level (weak pull-down), ST VH
oscillation stops. "
: Output is high impedance,
oscillation stops. i o
Please refer to each data sheet.
I Low level
OUTPUT ﬁ
Shortage temperature ALL

X'tal:Crystal Unit, OSC:Crystal Oscillator, RTCm:Real time clock module
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More details available on Epson website.
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HMElectronic Device Information on WWW server

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

Seiko Epson Electronic Device Home Page Quartz Device Top page

http://www.epsondevice.com

http://lwww.epsondevice.com/qd_e
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HMProduct Inquiry by E-mail
Seiko Epson receives your inquiries on the products through e-mail. Your inquiry is welcome at Seiko Epson.
Mail address : edevice@epson.co.jp

B EPSON Electronic Device Product Guide

Seiko Epson sells many products other than our broad array of Crystal devices.
Please inquire about our other fine products through the Seiko Epson business office.

Division Business item

ASIC(Gate Array,Embedded Array,Standard Cell),MCU(Micro computer),LCD Controler,Driver,Interface IC,Network
controller,Powe supply IC,Clock IC

Display device High temperature poly- silicon TFT (HTPS)

Optical device Optical low pass filter (OLPF), Dichroic mirror,UV cut filter,IR cut filter, Non spherical surface lens

Semi conductor device
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BProduct Inquiry by E- Mail
Seiko Epson receives your inquiries on the products through e- mail. Your inquiry is welcome at Seiko Epson.
Mail address:
edevice@epson.co.jp

Manufacturing Plant
®|na Plant
OEPM. : Epson Precision (Malaysia) SDN. BHD. Plant
®S.ZE. :SuzhouEpson CO.LTD.Plant
®E P.PI. :Epson Precision (Philippines) Inc. Plant

Plant Date Operations Commenced Products

Ina Plant Jun.1959 Crystal unit

Crystal oscillator

Real time clock module
Surface acoustic wave device
E.P.M. Plant Dec.1974 Crystal unit

Crystal oscillator

Real time clock module

S.Z.E. Plant Mar.1997 Crystal unit
E.P.P.I. Plant Feb.2002 Crystal unit

Business area

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

E.E.G. : Epson Europe Electronics GmbH

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

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

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

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

Sendai

Hino-shi,Tokyo

Ina Plant
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Distributor

AMERICA
EPSON ELECTRONICS AMERICA, INC.
HEADQUARTER 150 River Oaks Parkway, San Jose, CA 95134, U.S.A.
Phone: (1)800-228-3964 (Toll free) : (1)408-922-0200 (Main) Fax: (1)408-922-0238
http://www.eea.epson.com
Atlanta Office 3010 Royal Blvd. South, Ste. 170, Alpharetta, GA 30005, U.S.A.
Phone: (1)877-332-0020 (Toll free) : (1)770-777-2078 (Main) Fax: (1)770-777-2637
Boston Office 301Edgewater Place, Ste. 120, Wakefield, MA 01880, U.S.A.
Phone: (1)800-922-7667 (Toll free) : (1)781-246-3600 (Main) Fax: (1)781-246-5443
Chicago Office 101 Virginia St., Ste. 290, Crystal Lake, IL 60014, U.S.A.
Phone: (1)800-853-3588 (Toll free) : (1)815-455-7630 (Main) Fax: (1)815-455-7633
El Segundo Office 1960 E. Grand Ave., 2nd Floor, El Segundo, CA 90245, U.S.A.
Phone: (1)800-249-7730 (Toll free) : (1)310-955-5300 (Main) Fax: (1)310-955-5400
EUROPE
EPSON EUROPE ELECTRONICS GmbH
HEADQUARTER Riesstrasse 15, 80992 Munich, Germany

Phone: (49)-(0)89-14005-0 Fax: (49)-(0)89-14005-110  http://www.epson-electronics.de
Diisseldorf Branch Office Altstadtstrasse 176, 51379 Leverkusen, Germany

Phone: (49)-(0)2171-5045-0 Fax: (49)-(0)2171-5045-10
UK & Ireland Branch Office Unit 2.4, Doncastle House, Doncastle Road, Bracknell, Berkshire RG12 8PE, England

Phone: (44)-(0)1344-381700 Fax: (44)-(0)1344-381701
French Branch Office LP 915 Les Conquérants, 1 Avenue de I' Atlantique, Z.A. de Courtaboeuf 2

91976 Les Ulis Cedex, France

Phone: (33)-(0)1-64862350 Fax: (33)-(0)1-64862355

ASIA
EPSON (CHINA) CO., LTD.

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

Phone: (86) 21-5423-5577 Fax: (86) 21-5423-4677
EPSON HONG KONG LTD.

20/F., Harbour Centre, 25 Harbour Road, Wanchai, Hong kong

Phone: (852) 2585-4600 Fax: (852) 2827-2152 http://www.epson.com.hk
EPSON ELECTRONIC TECHNOLOGY DEVELOPMENT (SHENZHEN )CO., LTD.

12/F, Dawning Mansion,#12 Keji South Road, Hi-Tech Park, Shenzhen, China

Phone: (86) 755-26993828 Fax: (86) 755-26993838
EPSON TAIWAN TECHNOLOGY & TRADING LTD.

14F, No.7, Song Ren Road, Taipei 110

Phone: (886) 2-8786-6688 Fax: (886)2-8786-6660 http://www.epson.com.tw
EPSON SINGAPORE PTE. LTD.

401, Commonwealth Drive, #07-01 Haw Par Technocentre Singapore 149598

Phone: (65) 6-586-3100 Fax: (65) 6-472-4291 http://www.epson.com.sg
SEIKO EPSON CORPORATION KOREA Office

50F, KLI 63 Building,60 Yoido-dong, Youngdeungpo-Ku, Seoul, 150-763, Korea

Phone: (82) 2-784-6027 Fax: (82) 2-767-3677 http://www.epson-device.co.kr

Gumi Branch Office 2F, Grand Bldg,457-4, Songjeong-dong Gumi-City, Gyongsangbuk-Do,
730-090, Korea
Phone: (82) 54-454-6027 Fax: (82) 54-454-6093
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