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PROMOTION OF ENVIRONMENTAL MANAGEMENT SYSTEM
CONFORMING TO INTERNATIONAL STANDARDS

At Seiko 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.

All of our major manufacturing and non-manufacturing sites, in
Japan and overseas, completed the acquisition of ISO 14001
certification.

WORKING FOR HIGH QUALITY

In order provide high quality and reliable products and services
than meet customer needs,

Seiko Epson made early efforts towards obtaining ISO9000 series
certification and has acquired 1SO9001 for all business
establishments in Japan and abroad. We have also acquired ISO/TS
16949 certification that is requested strongly by major automotive
manufacturers as standard.

» Explanation of the mark that are using it for the catalog

ISO 14000 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.

ISO/TS16949 is the international standard that added the
sector-specific supplemental requirements for automotive
industry based on 1SO9001.

Pb
ﬁ »Pb free.
Free

» Complies with EU RoHS directive.
% *About the products without the Pb-free mark.
Compliant,

Contains Pb in products exempted by EU RoHS directive.
(Contains Pb in sealing glass, high melting temperature type solder or other.)

» Designed for automotive applications such as Car Multimedia, Body Electronics, Remote Keyless Entry etc.

» Designed for automotive applications related to driving safety (Engine Control Unit, Air Bag, ESC etc ).

e This material is subject to change without notice.

Notice

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

e The information about applied data, circuitry, software, usage, etc. written in this material is intended for reference only. Seiko Epson
does not assume any liability for the occurrence of customer damage or infringing on any patent or copyright of a third party. This
material does not authorize the licensing for any patent or intellectual copyrights.

e When exporting the products or technology described in this material, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

e You are requested not to use the products (and any technical information furnished, if any) for the development and/or manufacture of
weapon of mass destruction or for other military purposes. You are also requested that you would not make the products available to
any third party who may use the products for such prohibited purposes.

e These products are intended for general use in electronic equipment. When using them in specific applications that require extremely
high reliability, such as the applications stated below, you must obtain permission from Seiko Epson in advance.

| Space equipment (artificial satellites, rockets, etc.) / Transportation vehicles and related (automobiles, aircraft, trains,
vessels, etc.) / Medical instruments to sustain life / Submarine transmitters / Power stations and related / Fire work equipment
and security equipment / traffic control equipment / and others requiring equivalent reliability.

e All brands or product names mentioned herein are trademarks and/or registered trademarks of their respective.

Seiko Epson Corporation
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High Precision Oscillator (TCXO / VC-TCXO)
Product Mapping(Output : Clipped sine wave)

Consumer / Industrial

13 to 20, 26 to 40 MHz
+/-0.5x 10° or +/-2.0x 10°® TG-5006CE

0

X

ol

(2]

- GEIEIEEREIT] 10 to 55MHz (-40 to +85deg) 13 to 52MHz
° : +-0.5x 109 or +/-2.0x 10° TG2520SMN +/-0.5 x 10
N ia 13 to 20, 26 to 52MHz s
n I +-0.5x 109 or +/-2.0x 10° TG-5006CG

©| | 13to20mH |CAESSEEERnalT] 10 to 55MHZ (-40 to +85de 13 to 52MHz

\;< 25 to 40MHz +/-0.5x 10® or +/-2.0x 10® TG2016SMN +/-0.5 x 10

Q|| rosx1oe 13 to 20, 26 to 52MHz -40 to +85deg

I TG2016SAN +/-0.5 x 10 or +/-2.0x 10° TG-5006CJ TG-5035CJ

N 13 to 52MHz (-40 to +85deg)

% +-0.5x 109 or +-2.0x 10° TG1612SAN

=

12v. H 18v K 28v | 3ov f 33v —>

Supply voltage
» Output : Clipped sine wave
Frequency /
Actual size i Frequency . Current
p Model ), RETE TEEVEEY BED | e CI‘ZT:C‘::::S Operating | Supply consumption Outputload | Output
temperature | voltage condition control
t Typ. (MHz) o s
q M (x10%) (x10%) (Max.)
18V
- — +0.1V
. 2.8V 15mA (s 26MHz)
10 | TG1612SAN Mz 52MHz 2.0 +0.5 4otssec | 3BV | JomA (<Z8MHE | okamopF | Ve
1.6%1.2x0.65 3.3V
5 %
TG2016SMN 18V
2.0%1.6x0.73 +0.1V
— o 28V 1.5mA (£26MHz)
1 = #15 +0.5 “40t0+85°C | Fgv 2TmA (> 26MHz) | 10KQUM0PF | Ve
TG2520SMN 2520808 10MHz  55MHz 3533/{,
=
TG2016SBN ey,
2.0%1.6x0.73 . 28V 15mA (s 36MHz)
12 — #15 +0.5 -40t0+85°C | Fgv 22mA (> 20MHs) | 10KQI0PF | Ve
TG2520SBN 13MHz  55MHz :3533/{,
2.5%2.0%0.8
TG-5006CJ 2.0%1.6x0.73 — A8y
13MHz 52 MHz ) é v
- . : 15mA (< 26MHz)
13 | TG-5006CG 2.5%2.0%0.8 2.0 +0.5 -30 to +85 °C s (/) v 20mA (>26MHz) | 10kQ/10pF Ve
/
B 13MHz 20 MHz 33V
TG-5006CE 3.2%2.5%0.9 - +5%
26 MHz 40 MHz
=
TG-5035CJ 2.0%1.6%0.73
I
Web = 13 MHz 2 MHzZ . 18V
Site | TG-5035CG 2 5x2.0%0.8 2.0 +0.5 -30t0+85°C | 5y 20 mA 10kQ/MOpF | Ve
TG-5035CE 3.2%2.5%0.9 10MHz 40 MHzZ
-
13MHz  20MHZ
. 12V 16mA (< 26MHzZ
14 | TG2016SAN 2.0x1.6x0.73 o5MHs ™Mz +2.0 +0.5 Bo0to+ss°c | AV | 25mA §> 26MHZ§ 10 kQ/10 pF -
[ ] % —
TG-5035CJ ) . 18V 20mA (< 40MHz)
(AEC-Q200) 2.0%1.6x0.73 13 Mz 2 MHz 2.0 0.5 4010 +85°C 0.1V 25mA (> 40MHz) 10 kQ//10 pF Ve
15
= I
TG-5035CG % . 18V 20mA (< 40MHz)
(AEC-Q200) 2.5x2.0%0.8 13MHz 92 MR 20 105 | 4000+85°C | LGy | 25mA (>40MHz) | 1OKQ/0pF | Ve




Product Mapping(Output :CMOS )

SEIKO EPSON CORPORATION

Consumer / Industrial

0 12 to 52 MHz
o & +/-2.0 x 10 (-40 to +85deq)
N CMOS output  TG3225CEN
1
o 12 to 52 MHz
‘: +/-2.0 x 10 (-40 to +85deq)
g CMOS output  TG2520CEN
2.8V 30V — 33V —>
Supply voltage
» Output : CMOS
; ; Frequency | ~reauency/ Current
p Model ACt?nﬁkilze plompaliedieneyliange tolgrancey CIZT;?;:;:; Operating Supply consumption Output load | Output
t Typ. temperature | voltage condition control
1 (MHEO) 100 (x10°) (x10°) (Max.)
= 2.2? %
TG2520CEN 2.5%2.0%0.8 — 3.0V
1 £2. £2. -4 o 5mA 15pF \Y
6 (CMOS Output) 12 MHz 52 MHz +2.0 +2.0 0to +85 °C 3.?/:V 6.5m 5pl c
+5 %
] 2.13 v
TG3225CEN — 3.0V
3.2x2.5%0.9 . °
16 (CMOS Output) 12Mbz 53 MHz 2.0 2.0 40 to +85 °C 3.év 6.5mA 15pF Ve
+5 %




SEIKO EPSON CORPORATION

Product Mapping(Output : Clipped sine wave or CMOS)

10 to 50MHz 3.3V / 5.0V
CMOS / Clipped sine wave
TG-5500CA(10pins)
10 to 50MHz 3.3V / 5.0V
CMOS / Clipped sine wave
TG-5501CA(4pins)
70 to 40MHz 70 to 50MHZ
3.3V 3.3V/5.0V
10 to 50MHz 3.3V / 5.0V
@ Clippcezg,I : nSe/wave Clippcezg,I : nSe/wave -Féﬂs%gz/c%ﬁ})seg"ls I?.Ie owiar\ll se)
.! TG5032CGN/SGN TG5032CAN/SAN P
(/5] (10pins) (10pins)
0 to 40MHz 10 to 50MHzZ
3.3V 3.3V/5.0V
10 to 50MHz 3.3V / 5.0V
Clippcezg,I : nSe/wave Clippcezg,I : nSe/wave %g?osség (Iép Ig% ﬁi n(i V\:ﬁ\é?
TG5032CFN/SFN TG5032CDN/SDN P
(4pins) (4pins)
Small cell Femto cell Stratum3 Microwave BTS
+-0.1 x 10 +-0.1 x 10 +/-0.28 x 10 +/-1.0 X 10
(-40 to +85deg) (0 to +70deg) (-40 to +85deg) (-40 to +85deg)
+/-1.0 X 10 +/-1.0 x 10 +/-3 X 10 +/-5.0 X 10
(First years) m (First years) u (20 years) ™ (10 years) —
Applications
» Output : Clipped sine wave or CMOS
: : Frequency | ~'eauency/ Current
g Model A | MM TSN TSN | olrancs | s | Oberaing | Supply | consumption | Oupuend | e
t Typ.
’ 10 ™50 (x10°) (% 10°) (Max.)
TG5032CFN — 50mA (< 26MHz) 150F
(CMOS Output) 237510 | 6.0MA (>26MHz) P
17 — £1.0 £0.1 4010 +85°C | “Seay Ve
TG5032SFN 5.0x3.2x1.45 ' 5.0 mA 10 kQ//10 pF
(Clipped sine wave) (4 pins) 10 MHz 40 MHz
TG5032CGN 50mA (< 26MHz) 150F
(CMOS Output) 937510 | BOMA (>26MHz) P
18 — +1.0 +0.1 4010 +85°C | < Ve
TG5032SGN 5.0x3.2x1.45 3.63V
(Clipped sine wave) (10 pins) 10MHz 40 MHz 5.0 mA 10 kQ//10 pF
TG5032CAN — 50mA (< 26MHz) 150F
(CMOS Output) e pr— 27t0 | 60mA (>26MHz) P
19 5.0x3.2x1.45 10MHz 50 MHz 2.0 +0.1 0to +70 °C s 5\ Ve
TG5032SAN (10 pins) 5.0 mA 10 kQ//10 pF
(Clipped sine wave)
TG5032CDN ‘ 5.0mA (S 26MHz)
(CMOS Output) ) — 27t | 60MA (>26MHz) 15pF
20 10MHz 50 MHz 2.0 0.1 0to+70°C 5 5\ Ve
TG5032SDN 5.0x3.2x1.45 ' 5.0 mA 10 kQ//10 pF
(Clipped sine wave) (4 pins)
TG5032CBN — 50mA (< 26MHz) 15pF
CMOS Output == — 6.0mA (> 26MH
( utput) 10MHz 50 MHz +1.0 +0.28 a0t0+85°c | 21O iialke ? Ve
2 +1.0 5.5V
TG5032SBN 5.0x3.2x1.45 1. . 50 mA 10 QU0 bF
(Clipped sine wave) (10 pins) - p
TG5032CCN s 50mA (s 26MHz)
(CMOS Output) = ' +0.28 2710 | 60MA (>26MH2) 15pF
22 10MHz 50 MHz +1.0 +1.0 -40 to +85 °C 5 5V Ve
TG5032SCN 5.0x3.2x1.45 o ’ 5.0 mA 10 kQ/10 pF
(Clipped sine wave) (4 pins)
TG-5500CA (=) 150F
(CMOS Output) _ P
23
TG-5500CA 7.0%5.0x1.5 10 kQ//10 pF
(Clipped sine wave) | (19 pins) — £10 +0.28 A0tosgsec | 2710 | BOmA (s26MHz) Ve
TG-5501CA o 1.0 5.5V 6.0 mA (> 26MHz)
(CMOS Output) 10 MHz 50 MHz 15pF
23
TG-5501CA 7.0%5.0x1.5
(Clipped sine wave) (4 pins) 10 kQ//10 pF




7// Crystal oscillator SEIKO EPSON CORPORATION

/ VG-TCXOITCXO
HIGH STABILITY

TG1612SAN

oQOutput frequency : 13 MHz to 52 MHz
eSupply voltage 1 1.8V Typ./ 2.8V Typ./ 3.0V Typ. / 3.3V Typ.
eFrequency / temperature characteristics

: £0.5 x 10 Max. or £2.0 x 10 Max.
eExternal dimensions: 1.6 x 1.2 x 0.65 mm

eApplications : GPS,RF
eFeatures : High stability, Ultra small size
Item Symbol VC-TCXO \ TCXO Conditions / Remarks
Output frequency range fo 13 MHz to 52MHz
26 MHz Standard frequency
Supply voltage Vce 1.8V+0.1V/28V15%/3.0V+5%/3.3Vt5% Supply voltage range :1.7 V to 3.63 V
Storage temperature T_stg -40 °C to +90 °C Storage as single product.
Operating temperature T _use G: -40 °C to +85 °C / N: -30 °C to +85 °C
Frequency tolerance f_tol +2.0 x 10°° Max. After reflow, +25 °C
C: 0.5 x 10 Max. / . 4 :
- N: -30 °C to +85 °C High stability version (for GPS)
Frequency/temperature g F: 2.0 x 10 Max. / F:4+2.0 x 10 Max. / . .
characteristics fo-Te N: -30 °C to +85 °C N:-30°Cto+85°c |Swandard stability version (for RF)
J: £1.0 x 10 Max. / C: 0.5 x 10 Max. / Customized product (Option)
G: -40 °C to +85 °C G: -40 °C to +85 °C P P
Frequency/load coefficient fo-Load +0.2 x 10°° Max. 10 kQ // 10 pF £10 %
Frequency/voltage coefficient | fo-Vcc +0.2 x 10°° Max. Vec+5 %
i +25 °C, First year, 13 MHz< fo <20 MHz,
Froauency adin ¢ ace 1.0 x10° Max. 26 MHz= fo <40 MHz
quency aging -9 15 % 10° Max +25 °C First year, 20 MHz< fo <26 MHz
- ’ 40 MHz< fo <52 MHz
. 1.5 mA Max. 13 MHzs fo <26 MHz
Current consumption Icc 5.0 mA Max 26MHz<fo
Input resistance Rin 500 kQ Min. - Vc - GND (DC)
B: Vc =0.9V 0.6 V (Vcc =1.8 V) or
Frequency control range f cont | +8.0 x 10%to £15.0 x 10 - C:Ve=1.4V 1.0V (Vec =2.8 V) or

D: Ve =1.5V +1.0 V (Vce =3.0 V) or
E:Vc =1.65V +1.0 V (Vcc =3.3 V)

Frequency change polarity - Positive polarity -
Symmetry SYM 40 % to 60 % GND level (DC cut)

Output voltage Vpp 0.8 V Min. Peak to Peak
Start-up time t_str 2.0 ms Max. T=0 at 90% Vcc
Load R 10 kQ

Output load condition DC cut capacitor = 0.01 pF

Load C 10 pF
* Note : Please contact us for requirements not listed in this specification.

@Supply voltage[Vcc] ,®Vc function[Vc] (Symbol table)
Product Name TG1612 SAN 26.000000MHz T C N N N M Voltage [V] | TCXO VC-TCXO
(Standard form) (0} ® ® @06 6 O ® @Vce T:1.8 T:1.8 K: 2.5 P:2.6 M: 2.8
®Model @Output (S: Clipped sine wave) (Typ.) 1033 t033 t0 3.3 t03.3 t03.3
®Frequency @Supply voltage (Refer to symbol table) ®Ve (Typ.) | N:Non | B:0.9 C:14 D:15 | E:1.65

®Frequency / temperature characteristics (C: 0.5 x 10® Max.) ®Operating temperature (N: -30 °C to +85 °C)
@Standby function(N: Non) ®Vc function(Refer to symbol table, A: Vc =any) ®@Internal identification code(“L”, “M”, “H” is default)

0.95 |

: Im #1 "

Pin map #2
- Connection | |
n
#1 42 VC-TCXO TCXO 1.40
- = ; 1 Ve N.C.
o i 2 2 GND . . .
ol LI~ 71777 S 3 ouT To maintain stable operation, provide a 0.01uF to
! 2 v 0.1uF by-pass capacitor at a location as near as
#4 #3 cc possible to the power source terminal of the crystal
0.90 product (between Vcc - GND).
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SEIKO EPSON CORPORATION
/NG-TCXO | TCXO m '
HIGH STABILITY / Low noise

TG2016SMN ; TG2520SMN

oQOutput frequency : 10 MHz to 55MHz
eSupply voltage : 1.8V Typ./2.8V Typ./ 3.0V Typ./ 3.3V Typ.
eFrequency / temperature characteristics

1 10.5 x 10 Max. (-40 °C to +85 °C)

1 +2.0 x 10% Max. (-40 °C to +85 °C)
eExternal dimensions: 2.0 x 1.6 x 0.73mm /2.5 x 2.0 x 0.8 mm

eApplications : GPS,RF
i Wireless communication devices TG2016SMN TG2520SMN
(CDMA, WCDMA, LTE, WiMAX, other) ™ =
eFeatures : Low noise
ltem Symbol VC-TCXO TCXO Conditions / Remarks
10 MHz to 55MHz
Output frequency range fo 16.368 MHz, 16.369 MHz, 19.2 MHz, 26 MHz,
Pt reqtieneyTans 32 MHz, 38.4 MHz and 40 MHz Standard frequency
Supply voltage Vce 1.8V+01V/28V+5%/3.0Vt5%/3.3V+5% Supply voltage range :1.7 V to 3.63 V
Storage temperature T stg -40 °C to +90 °C Storage as single product.
Operating temperature T use G: -40°C to +85 °C
Frequency tolerance f_tol +1.5 x 10° Max. After reflow, +25 °C
Frequency/temperature C: +0.5 x 10 Max. / G: -40 °C to +85 °C o .
cha?acteri};tics i fo-Te F: 2.0 x 10° Max. / G: -40 °C to +85 °C Standard stability version
Frequency/load coefficient fo-Load +0.1 x 10 Max. 10 kQ // 10 pF £10 %
Frequency/voltage coefficient | fo-Vcc +0.1 x 10° Max. Vec+5%
+25 °C, First year, 10MHz,
+0.5 x 10 Max. 12 MHzs fo <20 MHz,
Frequency aging f age 24 MHzs fo <40 MHz
— +25 °C ,First year, 10 MHz< fo <12 MHz,
+1.5 x 10 Max. 20 MHz< fo <24 MHz,
40 MHz< fo <565 MHz
1.5 mA Max. 10 MHzs fo <26 MHz
Current consumption lcc 1.8 mA Max. 26 MHz< fo <40 MHz
2.0 mA Max. 40 MHz< fo <50 MHz
2.1 mA Max. 50 MHz< fo <55 MHz
Input resistance Rin 500 kQ Min. - Vc - GND (DC)
. B:Vc=0.9V+0.6 V (Vcc =1.8V)or
+8.0 x 10° C:Vc=14V 1.0V (Vcc=2.8V)or
Frequency control range f_cont to +12.0 x 10° - D: Ve =1.5V +1.0V §ch =3.0 vg or
E:Vc=1.65V +1.0V (Vcc =3.3 V)
Frequency change polarity - Positive polarity -
Symmetry SYM 45 % to 55 % GND level (DC cut)
Output voltage VppP 0.8 V Min. Peak to Peak
Start-up time t_str 1.0 ms Max. T=0 at 90% Vcc
Output load condition tgzg:g 11((; I;? DC cut capacitor = 0.01 pF
* Note : Please contact us for requirements not listed in this specification. @Supply voltage[Vee] ,®Vc function[Vc] (Symbol table)
Product Name TG2016 SMN 26.000000MHz T € G N N M | Voltage[V] | TCXO VC-TCXO
(Standard form) ® ® ® @6 6 O ® @Vce T:1.8 T:1.8 K:2.5 P:2.6 M: 2.8
®Model(TG2016, TG2520) (Typ.) t0 3.3 t0 3.3 to 3.3 t0 3.3 t0 3.3
®Vc (Typ) | N:Non | B:0.9 C:1.4 D:15 | E:165

®@Output (S: Clipped sine wave) ®Frequency
@Supply voltage (Refer to symbol table) ®Frequency / temperature characteristics (C: +0.5 x 10® Max., F: +2.0 x 10 Max.)
®Operating temperature (G: -40 °C to +85 °C) @ST function (N: Non)

®VCc function(Refer to symbol table , A: Vc =any) ®Internal identification code (“M” is default)

TG2016SMN TG2520SMN
wpe—22 | B
1 T
2 —_ = - — = _<“
i LTy
! !
Y " (®) | |
g ! !
el N B J) S P I =L Size
° ! ! TG2016SMN | TG2520SMN
* D * (2.0x1.6mm) | (2.5x2.0mm)
05 ! ! A 0.75 1.0
« |‘_’| w - B 0.6 0.8
Connection g c 1.13 14
VC-TCXO | TCXO = D 1.65 2.1
Ve N.C. 2
GND To maintain stable operation, provide a 0.01uF to 0.1uF by-pass
ouT capacitor at a location as near as possible to the power source
Vce Mless| 1 " terminal of the crystal product (between Vcc - GND).
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7// Crystal oscillator SEIKO EPSON CORPORATION

RoHS

(veTexomexo =
TG2016SBN ' TG2520SBN

oOutput frequency : 13 MHz to 55MHz
Supply voltage : 1.8V Typ./2.8V Typ./ 3.0V Typ./ 3.3V Typ.
eFrequency / temperature characteristics

: +0.5 x 10° Max. (-40 °C to +85 °C)

: 1+2.0 x 10 Max. (-40 °C to +85 °C)
eExternal dimensions: 2.0 x 1.6 x 0.73 mm /2.5 x 2.0 x 0.8 mm

eApplications : GPS,RF
Wireless communication devices TG2016SBN TG2520SBN
(CDMA, WCDMA, LTE, WiMAX, other) = =
eFeatures 1 High stability, Low noise
Iltem Symbol VC-TCXO | TCXO Conditions / Remarks
13 MHz to 55MHz
16 MHz, 16.368 MHz, 16.369 MHz, 16.384 MHz, 16.8 MHz,
Output frequency range o1 19.2 MHiz, 20 MHz, 26 MHz, 27MHz, 28.974 MHz, 30 MHz. |Standard frequency
32 MHz, 37.4 MHz, 38.4 MHz, 39 MHz and 40 MHz
Supply voltage Vce 1.8V+01V/28V+t5%/3.0V+5%/3.3V+5% Supply voltage range :1.7 V t0 3.63 V
Storage temperature T stg -40 °C to +90 °C Storage as single product.
Operating temperature T use G: -40°C to +85 °C
Frequency tolerance f_tol +1.5 x 10°° Max. After reflow, +25 °C
Frequency/temperature g C: £0.5 x 10 Max. / G: -40 °C to +85 °C . .
characteristics fo-Tc F:+2.0 x 10° Max. / G: -40 °C to +85 °C Standard stabllity version
Frequency/load coefficient fo-Load +0.1 x 10°° Max. 10 kQ // 10 pF £10 %
Frequency/voltage coefficient | fo-Vcc 0.1 x 10°° Max. Vec+5 %
+25 °C, First year, 13 MHz< fo <20 MHz,
Frequency agin ¢ oo £0.5x10° Max. 26 MHzs fo <40 MHz
quency aging a9 15 % 10° Max +25 °C First year, 20 MHz< fo <26 MHz
- ) 40 MHz< fo <55 MHz
1.2 mA Max. 13 MHzz< fo <16 MHz
1.4 mA Max. 16 MHz< fo <27 MHz
Current consumption Icc 1.5 mA Max. 27 MHz< fo <36 MHz
P 1.8 mA Max. 36 MHz< fo <40 MHz
2.0 mA Max. 40 MHz< fo <52 MHz
2.2 mA Max. 52 MHz< fo <55 MHz
Input resistance Rin 500 kQ Min. - Vc - GND (DC)
B: Vc =0.9V 0.6 V (Vcc =1.8 V) or
5 5 } C:Vc=14V+1.0V (Vcc =2.8V)or
Frequency control range f_cont | £8.0 x 10°to £12.0 x 10 D: Ve =15V +1.0 V (Ve =3.0 V) or
E:Vc=1.65V +1.0V (Vcc =3.3V)
Frequency change polarity - Positive polarity -
Symmetry SYM 45 % to 55 % GND level (DC cut)
Output voltage Vpp 0.8 V Min. Peak to Peak
Start-up time t_str 1.0 ms Max. T=0 at 90% Vcc
. Load_R 10 kQ o
Output load condition Load C 10 pF DC cut capacitor = 0.01 puF
* Note : Please contact us for requirements not listed in this specification. @Supply voltage[Vce] ,®Vc function[Vc] (Symbol table)
Product Name TG2016 SBN 26.000000MHz T C G N N M Voltage [V] | TCXO VC-TCXO
(Standard form) @ @ @ @ @ @ @ @ @Vce T:1.8 T:1.8 K:2.5 P:26 M: 2.8
®Model(TG2016, TG2520) (Typ.) to 3.3 to 3.3 t0 3.3 to 3.3 t0 3.3
®Output (S: Clipped sine wave) ®Frequency ®Vc (Typ.) N: Non B: 0.9 C:1.4 D:1.5 E: 1.65

@Supply voltage (Refer to symbol table) ®Frequency / temperature characteristics (C: 0.5 x 10 Max., F: +£2.0 x 10 Max.)
®Operating temperature (G: -40 °C to +85 °C) ®@OE function (N: Non) ®Vc function(Refer to symbol table , A: Vc =any)
®lnternal identification code (“L”, “M”, “H” is default)

TG2016SBN TG2520SBN AB‘
20 . -
| T
) 2 1 | <“
2 Marking i N -
e i i Y
A\ , | |
®) i i
o I T T
s !! 3 ! ! Size
- o B R IR L | TG2016SBN | TG2520SBN
| ! (2.0x1.6mm) | (2.5x2.0mm)
P ——L ! ! A 0.75 1.0
o ' ¢ Pinmap ! D ! B 06 038
- 1 s Pi Connection C 1.13 14
s e " [VCTCxO | TOXO D 1.65 2.1
Lzl ; Ve GNE NC. To maintain stable operation, provide a 0.01uF to 0.1uF by-pass
3 ouT capacitor at a location as near as possible to the power source
4 Voo P terminal of the crystal product (between Vcc - GND).

12




SEIKO EPSON CORPORATION

¢
Y,

ﬁ CXO/VC-TCXO
HIGH STABILITY

TG - 5006CJ/CG/CE

13 to 52MH(TG-5006CJ/CG)
13 to 20MHz, 26 to 40MHz(TG-5006CE)
Supply voltage 1.8V Typ./ 2.8V Typ./ 3.0V Typ./ 3.3V Typ.
eFrequency / temperature characteristics

1 +0.5x 10 Max or £2.0 x 10 Max.

Pb RoHS

a Free ﬂ Compliant

eFrequency range

eApplications GPS, RF,

Wireless communication devices TG-5006CJ TG-5006CG TG-5006CE
(CDMA, WCDMA, LTE, WiMAX, other) » = =
eFeatures High stability
ltem Symbol VC-TCXO TCXO Conditions / Remarks
16.367667 MHz, 16.368 MHz, 16.369 MHz,

19.2 MHz, 26 MHz and 38.4 MHz Standard frequency

Output frequency range fo 13.000 MHz to 52.000 MHz TG-5006CJ/TG5006CG
13.000 MHz to 20.000 MHz,26.000 MHz to 40.000 MHz TG-5006CE

Supply voltage Vce 1.8V+0.1V/2.8V+5%/3.0V +5%/3.3V £5% Supply voltage range : 1.7 V to 3.465 V
Storage temperature T stg -40 °C to +90 °C Storage as single product.
Operating temperature T use -30 °C to +85 °C
Frequency tolerance f_tol +2.0 x10° Max. After reflow, +25 °C

+0.5 x 10 Max. / -30 °C to +85 °C High stability version for GPS
Frequency/temperature fo-Te +2.0 x 10" Max. / -30 °C to +85 °C Standard stability version

characteristics

+2.0 x 10 Max. / -40 °C to +85 °C Customized product.(Option)

Frequency/load coefficient fo-Load 0.2 x 10 Max. 10 kQ // 10 pF £10 %
Frequency/voltage coefficient | fo-Vcc 0.2 x10° Max. Vee 5%
Frequency aging f age +1.0 x10° Max. +25 °C , First year,13 MHz=fo=40 MHz
- +1.5 x10° Max. +25 °C, First year,40 MHz<fo=52 MHz
Current consumption lcc 1.5 mA Max. 13 MHz=f0=26 MHz
2.0 mA Max. 26 MHz<fo=52 MHz
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Vc =09V 0.6 V (Vcc =1.8 V) or
Frequency control range f cont | +8.0x 10°to +15.0 x 10° — ¥g ;1 :g ¥ﬂ :8 ¥ %gg ;g:g x; g;
Vc=1.65V 1.0V (Vcc =3.3V)
Frequency change polarity — Positive polarity —
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage VPP 0.8 V Min. Peak to Peak
Start-up time t_str 2.0 ms Max. T=0 at 90% Vcc
- Load_R 10 kQ .
Output load condition Load C 10 pF DC cut capacitor = 0.01 yF

* Note : Please contact us for requirements not listed in this specification.

Product Name

TG-5006 CJ-**  19.200000MHz

(Standard form) ©) ® 06 ®@
®Model ®@Package type ®Spec segment (Please contact us) @Frequency
a <Bottom View> :B=
4_‘ TG-5006CJ # 158 2 _ : : 1
< — — |— ———1. <
o | |
o| /1 i Ly
“ “| B [ !
O ! !
4 #4 2 #3 : :
S S TG-5006CG #1 2.1 #2 - _'_T'_'_ __________ }_'_
© T ]
0 i . o
-l TT I=3 .
Size u B Size
o | TOT500CY | TE-2D06CG | TG-9006CE ” I TG-5006CJ | TG-5006CG | TG-5006CE
b 16 2.0 25 los] | #s (2.0x1.6mm) | (2.5%2.0mm) | (3.2x2.5mm)
¢ 0.73 08 0.9 15 A 0.75 1.0 1.15
(d) 0.27 0.38 0.46 TG-5006CE B 06 08 085
pi
Ilgir[:mp Connection c 1.13 1.4 1.6
VC-TCXO | _TCXO -— D 1.65 2.1 2.6
1 Ve | NC.
2 GND To maintain stable operation, provide a 0.01uF to
3 ouT 0.1uF by-pass capacitor at a location as near as
4 Voo #4 (0.57) 1.95 #3 possible to the power source terminal of the crystal
product (between Vcc - GND).
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7// Crystal oscillator SEIKO EPSON CORPORATION

/Tcxo P Rolls
LOW VOLTAGE, HIGH STABILITY - =

TG2016SAN

«Output frequency : 13 MHz to 20MHz, 25 MHz to 40 MHz

*Supply voltage 1.2V Typ.
eFrequency / temperature characteristics

: +0.5 x 10° Max.
eExternal dimensions: 2.0 x 1.6 x 0.73 mm
eApplications : GPS
eFeatures 1 Low supply voltage (1.2 V)

High stability, Stand-by function (ST)

Iltem Symbol Specifications Conditions / Remarks

Output frequency range f 13 MHz to 20MHz, 25 MHz to 40 MHz

26 MHz, 38.4 MHz Standard frequency
Supply voltage Vce J:1.2V0.1V Supply voltage range :1.1 Vto 1.4V
Storage temperature T_stg -40 °C to +90 °C Storage as single product.
Operating temperature T_use N: -30 °C to +85 °C
Frequency tolerance f_tol +2.0 x 10 Max. After reflow, +25 °C
Frequency/temperature characteristics fo-Tc C: +0.5 x 10 Max. / N: -30 °C to +85 °C
Frequency/load coefficient fo-Load +0.2 x 10 Max. 10 kQ // 10 pF £10 %
Frequency/voltage coefficient fo-Vcc +0.2 x 10°® Max. Vee=1.2V 0.1V
Frequency aging f_age +1.0 x 10 Max. +25 °C, First year
Current consumption Icc 1.6 mA Max. fo <26 MHz

2.1 mA Max 26MHz<fo
Stand-by current |_std 3 pA Max. sT=GND
Input voltage Vi 80% Ve Min. ST terminal
Vi 20 % Vcc Max.
Symmetry SYM 40 % to 60 % GND level (DC cut)
Output voltage Vpp 0.8 V Min. Peak to Peak
Start-up time t_str 2.0 ms Max. T=0 at 90% Vcc
Output load condition tg:gzg 18 I;? DC cut capacitor = 0.01 pF
* Note : Please contact us for requirements not listed in this specification.
Product Name TG2016 SAN 26.000000MHz J C N S N C
(Standard form) ® ® ® @66 ®606

®Model @Output (S: Clipped sine wave) ®Frequency  @Supply voltage (J: 1.2 V Typ.)
®Frequency / temperature characteristics (C: 0.5 x 10 Max.) ~ ®Operating temperature (N: -30 °C to +85 °C)
®Standby function (S: Standby)  ®Vc function(N: Non)  ®@Internal identification code (“C” is default)

o=
[xy}

113 |

Pin map
Pin Connection
1 ST
2 GND To maintain stable operation, provide a 0.01uF to
3 ouT 0.1uF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
4 Vee product (between Vcc - GND).
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7// Crystal oscillator SEIKO EPSON CORPORATION
{CXONC-TCXO L) R

For Automotive, HIGH STABILITY

-
For Automotive

TG - 5035CJ/CG ”
O, ‘O*

eFrequency range : 13 MHz to 52 MHz
*Supply voltage : 1.8V Typ./2.8V Typ./ 3.0V Typ./ 3.3V Typ.
eFrequency / temperature characteristics
+0.5x 10 Max or +2.0 x 10 Max.
eApplications :  Car navigation system, GPS TG-5035CJ TG-5035CG
eFeatures :High stability, Stand-by function (ST ) = =

eConforms to AEC-Q200

ltem Symbol VC-TCXO | TCXO | TCXO-Standby Conditions / Remarks
13 MHz, 16.368 MHz, 16.369 MHz, 19.2 MHz,
Output frequency range fo 26 MHz, and 38.4 MHz Standard frequency
13.000 MHz to 52.000 MHz
Supply voltage Vcc 1.8V+0.1V/2.8V+5%/3.0V 5% /3.3V £5% Supply voltage Range :1.7 Vto 3.6 V
Storage temperature T_stg -40 °C to +90 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C
Frequency tolerance f_tol +1.5 x10° Max. After reflow, +25 °C
Frequency/temperature fo-Te +0.5 x 10" Max. / -40 °C to +85 °C High stability version (for GPS)
characteristics +2.0 x 10° Max. / -40 °C to +85 °C Standard stability version
Frequency/load coefficient fo-Load +0.2 x 10-° Max. 10 kQ // 10 pF +10 %
Frequency/voltage coefficient | fo-Vcc 0.2 x10° Max. Vee £5%
Frequency aging f age +1.0 x106 Max. +25 °C , First year,13 MHz=fo=40 MHz
- +1.5 x10° Max. +25 °C, First year,40 MHz<fo=52 MHz
Current consumption lcc 1.5 mA Max. 13 MHz=f0=26 MHz
2.0 mA Max. 26 MHz<fo=52 MHz
Stand-by current I_std — 10 pA Max. sT=GND
Input voltage Vi — 80% Voe Min. | <= torminal
Vi — 20 % Vcc Max.
Input resistance Rin 500 kQ Min. — Vc- GND (DC)
Vc =09V 0.6 V (Vcc =1.8 V) or
Frequency control range f cont +8.0 x 10 to . Vc =14V £1.0V (Vcc =2.8 V) or
- +15.0 x 10 Vc =15V £1.0V (Vcc =3.0 V) or
Vc =1.65V £1.0 V (Vcc =3.3 V)
Frequency change polarity Positive polarity —

Symmetry SYM 40 % to 60 % GND level (DC cut)

Output voltage VPP 0.8 V Min. Peak to Peak
Start-up time t_str 2.0 ms Max. T=0 at 90% Vcc
- Load_R 10 kQ o —
Output load condition Load C 10 pF DC cut capacitor = 0.01 yF
* Note : Please contact us for requirements not listed in this specification.
Product Name TG-5035 CJ-***  19.200000MHz
(Standard form) ® @ 06 ®

®Model @Package type (®Spec segment (Please contact us)  @Frequency

<Bottom View> B

TG-5035CJ : .
LB 1.58 #
| S <
: | |

T | [/ ;
0 #4 12 #3
e S TG5035CG #1 21 ] 4 i
-
e co.I
o

0.48

|

(d)

\
|
&
]

P

"
2 I ] Size
O TG-5035CJ | TG-5035CG
Size #4\ r 2.0x1.6mm 2.5x2.0mm
TG-5035C] [ TG-5035CG los] | #8 ( ) L )
a 2.0 2.5 15 A 0.75 1.0
b 16 2.0 , : B 0.6 0.8
c| 073 08 Pin map : C 1.13 1.4
@ o0z 0.38 Pin Connection
VC-TCXO | TCXO | TCXO-Standby D 1.65 2.1
! ve | N.C. | ST To maintain stable operation, provide a 0.01uF to
:23 gﬁ? 0.1uF by-pass capacitor at a location as near as
2 Voo possible to the power source terminal of the crystal

product (between Vcc - GND).
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7// Crystal oscillator

ﬁC-TCXO/TCXO

oOutput frequency
*Supply voltage

eExternal dlmen3|ons:
sApplications

HIGH STABILITY, CMOS OUTPUT

TG3225CEN ' TG2520CEN

12 MHz to 52MHz
2.8V Typ./ 3.0V Typ./ 3.3V Typ.

eFrequency / temperature characteristics

+2.0 x 10 Max.

3.2%x25%x09mm/25x2.0x0.8mm
Reference clock for measurement machine

Wireless communication devices
(Smart meter, Telemeter, other)

Pb

SEIKO EPSON CORPORATION

RoHS

ﬁe ﬂ Compliant

TG3225CEN
[

TG2520CEN
]

eFeatures High stability, CMOS output
ltem Symbol VC-TCXO | TCXO Conditions / Remarks
12 MHz to 52MHz
Output frequency range fo 12MHz, 16MHz, 24MHz, 25MHz, 26MHz, 27MHz, 30MHz, Standard frequency
32MHz, 36MHz, 38.4MHz, 39MHz and 40MHz
Supply voltage Vce 28V+5%/3.0V+5%/3.3V+5% Supply voltage range :2.375V to 3.63 V
Storage temperature T_stg -40 °C to +90 °C Storage as single product.
Operating temperature T_use G: 40 °C to +85 °C
Frequency tolerance f_tol +2.0 x 10°° Max. After reflow, +25 °C
Frequency/t_emperature fo-Tc F: 2.0 x 10% Max. / G: -40 °C to +85 °C Standard stability version
characteristics
Frequency/load coefficient fo-Load +0.2 x 10°® Max. 15 pF £10 %
Frequency/voltage coefficient | fo-Vcc +0.3 x 10" Max. Vec+5 %
. © +25 °C, First year, 12 MHzs fo <20 MHz
Frequency aging f age £1.0x10° Max. . 24 MHz= fo <40 MHz
- +1.5 x 10° Max. +25 °C |First year, 20 MHz< fo< 24 MHz
40 MHz< fo <52 MHz
4.0 mA Max. 12 MHz < fo < 26 MHz
Current consumption Icc 6.0 mA Max. 26 MHz <fo < 39 MHz
6.5 mA Max. 39 MHz <fo < 52 MHz
Input resistance Rin 500 kQ Min. - Vc - GND (DC)
C:Vc =14V +1.0V (Vcc =2.8 V) or
Frequency control range f cont | 8.0 x 10%to £15.0 x 10 - D:Vc =15V +1.0V (Vcc =3.0 V) or
E:Vc =1.65V +1.0V (Vcc =3.3 V)
Frequency change polarity - Positive polarity -
Symmetry SYM 45 % to 55 % 50 % Vcc level, L_CMOS < 15 pF
Output voltage VoH 90 % Vcc Min.
VoL 10 % Vcc Max.
Start-up time t_str 2.0 ms Max. T=0 at 90% Vcc
Rise time / Fall time te/ tf 8.0 ns Max. 10 % Vcc to 90 % Vcc level, Load:15 pF
Qutput load condition Load 15 pF 15 pF £10 %
* Note : Please contact us for requirements not listed in this specification. @Supply voltage[Vee] ,@Ve function[Va] (Symbol table)
Product Name TG3225 CEN 39.000000MHz K FE G N N M Voltage [V] TCXO VC-TCXO
(Standard form) O @ ® ®@06 6 O ® @Vee (Typ) K: 25 K: 2.5 P:26 M: 2.8
®Model @Output (C: CMOS) : t0 3.3 t0 3.3 t0 3.3 t0 3.3
®Frequency ®@Supply voltage (Refer to symbol table) ®Vc (Typ.) N: Non C:1.4 D:15 | E:1.65

®Frequency / temperature characteristics (F: £2.0 x 10°® Max.) ®Operating temperature (G: -40 °C to +85 °C)

@OE function (N: Non) ®Vc function(Refer to symbol table , A: Vc =anii ®Internal identification code iM is defaulti

TG3225CEN

1T

as)iG

i3

3.2
P —
m‘ . “D
o
# #2

E

TG2520CEN

Pin Connection
VC-TCXO | TCXO

1 Ve | N.C.

2 GND

3 out

4 Vce

AB‘
i ; 1
| |
—— k== _._..i.._._<
i i Y
1 T
C [ !
i |
— . i i_._ _______ _._!._...
i i
i !
i D [
Size W ——®—
TG3225CEN | TG2520CEN
(3.2x2.5mm) | (2.5x2.0mm)
A 1.15 1.0
B 0.85 0.8
c 1.6 1.4
D 2.6 21
To maintain stable operation, provide a 0.01uF to 0.1uF by-pass
capacitor at a location as near as possible to the power source
terminal of the crystal product (between Vcc - GND).
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{Z/ SEIKO EPSON CORPORATION
Y
/VC-TCXO / TCXO P RS

ULTRA HIGH STABILITY m Z,..
TG5032CFN
TG5032SFN

\1\

«P\g )

eFrequency range : 10 MHzto 40 MHz \/
«Supply voltage : 3.3V Typ.

eFrequency / temperature characteristics
1 10.1x10 Max. (-40 °C to +85 °C)
eFrequency aging : *3.0x10 Max./20years

eExternal dimensions: 5.0 x 3.2 x 1.45 mm (4 pins)
eApplications :  Small Cells, Stratum3
eFeatures 1 Ultra high stability, Wide temperature range
TG5032CFN (CMOS output) | TG5032SFN(Clipped sine wave) "
ltem Symbol VC-TCXO | TCXO VC-TCXO | TCXO Conditions / Remarks
Output frequency range fo 10 MHz to 40 MHz
10, 12.8, 19.2, 20, 24.576, 25, 25.6, 26, 30.72, 38.4, 38.88, 40 MHz|Standard frequency
Supply voltage Vee C: 3.3V +5% (Supply voltage range :2.375 V to 3.63 V)
Storage temperature T stg -40 °C to +90 °C Storage as single product
Operating temperature T use G: -40°C to +85 °C Standard temp. range
a) Frequency tolerance f_tol +1.0 x 10Max. After reflow, +25 °C
A: £0.1 x 10 Max. / G: -40 °C to +85 °C
b) Frequencyitemperature fo-Te H: £0.25 x 10° Max. / G: -40 °C to +85 °C Reference to (fmax+fmin)/2
B: £0.28 x 10 Max. / G: -40 °C to +85 °C
c) Frequency/load coefficient | fo-Load +0.1 x10° Max. Load +10 %
d) Frequency/voltage coefficient fo-Vce +0.1 x10° Max. Vce 5%
. +0.5 x10° Max. +25 °C, First year
e) Frequency aging fage +3.0 x10° Max. +25 °C, 20 ye);rs
Holdover stability +0.01 x 10 Max.( +25 °C , 24 hours) After 10 days of continuous operation.
(Constant temperature) ) +0.04 x 10 Max.( +25 °C , 24 hours) After 48 hours of continuous operation.
Free-run accuracy - +4.6 x 10-° Max. This includes Item a),b),c),d)and e)
Current consumption Icc gg mﬁ m:i 5.0 mA Max. ;g m:ifgéig m:i
Input resistance Rin 100 kQ Min. — 100 kQ Min. — Vc- GND (DC)
Frequency control range f cont +5 x10°to - +5 x10°to - D:Vc=15V+1.0V atVc=3.3V
- +10 x10® +10 x10® E:Vc=1.65V+1.0VatVc=3.3V
Frequency change polarity — Positive polarity — Positive polarity —
Symmetry SYM 45 % to 55 % — 50 % Vcc level, L_CMOS < 15 pF
VoH 90 % Vcc Min. —
Output voltage VoL 10 % Voc Max. —
Output level VPP — 0.8 V Min. Peak to Peak
Rise time / Fall time te/ tf 8.0 ns Max. — 10 % Vcc to 90 % Vcc level, Load:15 pF
Start-up time t_str 5.0 ms Max. T=0 at 90% Vcc
Qutput load condition Load 15 pF | 10 kQ//10 pF
* Note : Please contact us for requirements not listed in this specification.
Product Name TG5032 C FN 30.720000MHz C A G N D A
(Standard form) ®© @ ® ®6 60 ®
®Model @Output (C: CMOS, S: Clipped sine wave) ®Frequency @Supply voltage (C: 3.3 V Typ.)
®Frequency / temperature characteristics (A: +0.1 x 10 Max., H: £0.25 x 10 Max., B: +0.28 x 10 Max.)
®Operating temperature (G: -40 °C to +85 °C) (@OE function (N: Non)
®VCc function (A: Vc =any, D: Vc =1.5V, E: Vc =1.65 V, N: Non) ®lInternal identification code (“A” is default)
o " 1.10
: #4 e #3
3 “ Marking b o
M
N /o —
i 5.00 # [ o
—I— A
y —
40 H 1
Pin map #1 I: :I #2
17D vc-Tg;gnefno;cxo I 4.40 I
1 Ve [ NC
#4 #3 2 GND
3 out To maintain stable operation, provide a 0.1 pyF by-pass capacitor at
07s 4 V, . . .
— a location as near as possible to the power source terminal of the
crystal product (between Vcc - GND).
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{Z/ Crystal oscillator SEIKO EPSON CORPORATION
Y

ﬂc-Tcxo | TCXO

Pb RoHS
ULTRA HIGH STABILITY ﬁ}"r;@ ﬁéﬂmm

TG5032CGN
TG5032SGN > -
oFrequency range  : 10 MHz to 40 MHz y y

Supply voltage : 3.3V Typ.
eFrequency / temperature characteristics

: +0.1x10® Max. (-40 °C to +85 °C)
eFrequency aging : 13.0%x10° Max./20years

eExternal dimensions : 5.0 x 3.2 x 1.45 mm (10 pins)
eApplications : Small Cells, Stratum3
eFeatures 1 Ultra high stability, Wide temperature range

TG5032CGN (CMOS) TG5032SGN(Clipped sine wave) "
ltem Symbol VC-TCXO | TCXO VC-TCXO | TCXO Conditions / Remarks
Output frequency range fo 10 MHz fo 40 MHz
10,12.8, 19.2, 20, 24.576, 25, 25.6, 26, 30.72, 38.4, 38.88, 40 MHz |Standard frequency
Supply voltage Vee C: 3.3V +5% (Supply voltage range :2.375 V to 3.63 V)
Storage temperature T stg -40 °C to +90 °C Storage as single product
Operating temperature T use G: -40 °C to +85 °C
a) Frequency tolerance f_tol +1.0 x 10Max. After reflow, +25 °C
A: £0.1 x 10 Max. / G: -40 °C to +85 °C
b) Frequercy/temperature fo-Te H: £0.25 x 10° Max. / G: -40 °C to +85 °C Reference to (fmax+fmin)/2
B: £0.28 x 10 Max. / G: -40 °C to +85 °C
c) Frequency/load coefficient | fo-Load +0.1 x10° Max. Load +10 %
d) Frequency/voltage coefficient fo-Vcc +0.1 x10° Max. Vce 5%
. +0.5 x10° Max. +25 °C, First year
e) Frequency aging fage +3.0 x10° Max. +25 °C, 20 ye);rs
Holdover stability +0.01 x 10 Max.( +25 °C , 24 hours) After 10 days of continuous operation.
(Constant temperature) ) +0.04 x 10 Max.( +25 °C , 24 hours) After 48 hours of continuous operation.
Free-run accuracy - +4.6 x 10-° Max. This includes Item a),b),c),d)and e)
Current consumption Icc gg mﬁ m:i 5.0 mA Max. ;g m:ifgéig m:i
Input resistance Rin 100 kQ Min. — 100 kQ Min. — Vc- GND (DC)
Frequency control range f cont 15 x10°to o 15 x10°to o D,J:Vc=15V+1.0VatVc=3.3V
- +10 x10® +10 x10® E, K:Vc=1.65V+1.0VatVc=33V
Frequency change polarity — Positive polarity — Positive polarity —
Symmetry SYM 45 % to 55 % — 50 % Vcc level, L_CMOS < 15 pF
VoH 90 % Vcc Min. —
Output voltage VoL 10 % Voc Max. —
Output level VPP — 0.8 V Min. Peak to Peak
Rise time / Fall time te/ tf 8.0 ns Max. — 10 % Vcc to 90 % Vcc level, Load:15 pF
Start-up time t_str 5.0 ms Max.(Non-Filter: Standard) / 2.0 sec. Max.(Filter: Option) |T=0 at 90% Vcc
Qutput load condition Load 15 pF | 10 kQ//10 pF
Input voltage VIH 70% Vcc Min. OE terminal(Enable voltage)
ViL 30% Vcc Max. OE terminal(Disable voltage)
* Note : Please contact us for requirements not listed in this specification. ®Vc function (symbol table
Product Name TG5032 C GN 30.720000MHz C A G H D A Vc [V] Non 1.5 1.65 Any
(Standard form) 0] ) ® ® & G0 ® Non Filter N D E A
®Model @Output (C: CMOS, S: Clipped sine wave) Filter ON G J K F

®Frequency @Supply voltage (C: 3.3 V Typ)
®Frequency/temperature characteristics (A: +0.1 x 10 Max., H: £0.25 x 106 Max., B: +0.28 x 10 Max.)
®Operating temperature (G: -40 °C to +85 °C) @OE function (H: Active High)

®Vc function iRefer to simbol tablei ®Internal identification code iA is defaulti

— #8___H7 #6 — Please set By-pass capacitor  Please set optional phase noise
1 __I.__o_.;ls_ (0.1pF) near the Vec pad filter capacitor (0.1pF)
S #10 Marking 4 — Pin map / To GND
o Pin Connection 0.70 2 D'/1,35
= VC-TCXO | TCXO To GND ‘_a
#uoom o\ 030 1 Ve | NC. Ij/ #9 #8 #7 6
- 2 N.C. - 5
— N
Bl : JE
— 5 N.C. #10 #5¢ ™~ "
6 ouT I:l I:lj © -
7 N.C. or Filter -
i ]
9 Vee #1 | #2)1.20 (43 | #4
#10 __ #5 10 N.C. L—.l
g |_| 2.50
Tl #sofl#r| #6 I ! o ! ) ) )
=4 ~—-| N OE pin = "H" or "open": Specified frequency output. To maintain stable operation, provide a 0.1 pF by-pass capacitor at a location
= 120 - 0.60 OE pin ="L": Output is high impedance. as near as possible to the power source terminal of the crystal product
(between Vcc - GND).
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{Z/ Crystal oscillator SEIKO EPSON CORPORATION
Y

/TCXO / VC-TCXO

Pb RoHS
ULTRA HIGH STABILITY ﬁpr;e %W

TG5032CAN
TG5032SAN

o

o S
«91@@ SRS

< AN
\3% \V

eFrequency range : 10 MHz to 50 MHz ;
oSupply voltage 1 3.3V Typ./5.0V Typ.
eFrequency / temperature characteristics

1 10.1% 10 Max. *1

eFrequency aging : 0.02x 10-° Max./24 hours *2
eExternal dimensions: 5.0 x 3.2 x 1.45 mm (10 pads)
eApplications : FemtoCell, Small Cells
eFeatures 1 Ultra high stability
ltem Symbol ng?.?égéN (C|MOST8L;(%UD TG‘\\S/()CIS_%%;NO(CIIp'ped §|1r(1:<§(vovave) Conditions / Remarks
Output frequency range fo 10 MHz to 50 MHz
19.2, 26, 30.72, 40 MHz Standard frequency
Supply voltage Vee C: 3.3V 5%, H: 5.0 V +5% (Supply voltage range :2.7 Vt0 5.5 V)
Storage temperature T_stg -40 °C to +90 °C Storage as single product
Operating temperature T _use A: 0°Cto +70 °C Standard temp. range
Frequency tolerance f_tol +2.0 x 10 Max. After reflow, +25 °C
Frequency/temperature fo-Tc A: £0.1 x10° Max. A: 0 to +70 °C (standard spec.)
Characteristics *1 H: +0.25 x10 Max. G: -40 to +85 °C (Option spec.)
- +0.1 x10°Max. (10 MHz=fo=40 MHz)
Frequency/load coefficient fo-Load £0.2 x10°Max. (40 MHz<fo=50 MHz) Load £10 %
-6
Frequency/voltage coefficient | fo-Vcc zg ; :186 mzi Elg m:;f;ﬁigg mgg Vce 5%
Frequency aging =2 f_age +0.02 x10° Max. +25 °C, 24h
- +1.0 x10° Max. +25 °C, First year
5.0 mA Max. / 6.0 mA Max. 10 MHz=f0=26 MHz (3.3V / 5.0V)
Current consumption lcc 6.0 mA Max. / 8.0 mA Max. 5.0 mA Max. 26 MHz<fo=40 MHz (3.3V / 5.0V)
8.0 mA Max. / 10.0 mA Max. 40 MHz<fo=50 MHz (3.3V / 5.0V)
Input resistance Rin 100 kQ Min. — 100 kQ Min. — Vc- GND (DC)
§ g J,D:Vc=15V+1.0VatVc=3.3V
Frequency control range f_cont £5 x10 etf; — £5 x10 etf; — K,E:Vc=1.65V +1.0V at Vcc=3.3V
+10 x10 +10 x10 N ~
L,H:Vc=25V +2.0V at Vec=5.0V
Frequency change polarity — Positive polarity — Positive polarity —
Symmetry SYM 45 % to 55 % — GND level (DC cut)
Output voltage VoH 90 % Vcc Min. —
VoL 10 % Vcc Max. —
Output level Vpp — 0.8 V Min. Peak to Peak
Rise time / Fall time tr/tf 8.0 ns Max. — 10% Vcc to 90 % Vcc level,Load: 15 pF
Start-up time t_str 2.0 sec. Max.(Filter: Standard) / 5.0 ms Max.(Non-Filter: Option) |T=0 at 90% Vcc
Output load condition Load 15 pF | 10 kQ//10 pF
* Note : Please contact us for requirements not listed in this specification. *1 Based on frequency at (fmax+fmin)/2. *2 After 48 hours operating
Product Name TG5032 C AN 19.200000MHz C A A N D A ®VCc function (symbol table
(Standard form) ©) ® ® @6 ©®0 ® Ve [V] Non 1.5 165 | 25 Any
Filter ON G J K L F
®Model @Output (C: CMOS, S: Clipped sine wave) Non Filter N D E H A

®Frequency @Supply voltage (C: 3.3 V Typ.)
®Frequency / temperature characteristics (A: +0.1 x 10 Max.) ®Operating temperature (A: 0 °C to +70 °C)
®OE function (N: Non) ®Vc function(Refer to symbol table) ®@Internal identification code (“A” is default)

Please set By-pass capacitor Please set optional phase noise
(0.1pF) near the Vcc pad filter capacitor (0.1uF)
Pin map I:l’/To GND
. Connection 0.70 12 135
~Heso Pin_[VeToxo | Toxo ToGND el l‘—’l
1 Vo N.C. #o  [u8||#7 #6
2 N.C. |_,:E| 8
3 N.C. |:| I:I A
4 GND Q Q
#10 #5¢4 ™ «
© @ 5 N.C. I:l I:l S -
6 OUT_ ~ To maintain stable operation,
7 N.C. or Filter I:I I:I provide a 0.1 pF by-pass
g #10 _ T_ # g ':‘/CCC #1 | #2]1.20 (#3 | #4 capacitor at a location as near
o |_| 70 NC. 250 as possible to the power source
g #9 m;g_I #7]  #6 L—.‘ terminal of the crystal product
s 120 - 0.60 (between Vcc - GND).

] 19



7/[/ Crystal oscillator SEIKO EPSON CORPORATION
Y

/" TCXO / VC-TCXO

Pb RoHS
ULTRA HIGH STABILITY ﬁpr;e %W

TG5032CDN
TG5032SDN

~(‘€~
€N\ Q\ 53
\)/

eFrequency range : 10 MHz to 50 MHz
eSupply voltage : 3.3V Typ./5.0V Typ.
eFrequency / temperature characteristics

: 10.1x 10 Max. *1
eFrequency aging : 0.02x 10-° Max./24 hours *2

eExternal dimensions: 5.0 x 3.2 x 1.45 mm (4 pads)
eApplications : FemtoCell, Small Cells
eFeatures : Ultra high stability
ltem Symbol ng?.ﬁéggN ((|)MO§I_81>J(tgut) TG{\-’/(:)C""_%.%?('\IO(CI")'ped ?lg;gave) Conditions / Remarks
Output frequency range fo 10 MHz to 50 MHz
19.2, 26, 30.72, 40 MHz Standard frequency
Supply voltage Vee C: 3.3V 5%, H: 5.0 V +5% (Supply voltage range :2.7 Vt0 5.5 V)
Storage temperature T_stg -40 °C to +90 °C Storage as single product
Operating temperature T _use A: 0°Cto +70°C Standard temp. range
Frequency tolerance f_tol +2.0 x 10 Max. After reflow, +25 °C
Frequency/temperature fo-Tc A: £0.1 x10® Max. A: 0 to +70 °C (standard spec.)
Characteristics *1 H: +0.25 x10 Max. G: -40 to +85 °C (Option spec.)
-6
Frequency/load coefficient fo-Load zg; :186 mzz 2‘1‘8 m:;f:ﬁigg m::g Load +10 %
-6
Frequency/voltage coefficient | fo-Vcc zg ; :186 mz Elg m:;f;ﬁigg mgg Vce 5%
Frequency aging *2 f age +0.02 x10° Max. +25 °C, 24h
- +1.0 x10° Max. +25 °C, First year
5.0 mA Max. / 6.0 mA Max. 10 MHz=f0=26 MHz (3.3V / 5.0V)
Current consumption lcc 6.0 mA Max. / 8.0 mA Max. 5.0 mA Max. 26 MHz<fo=40 MHz (3.3V / 5.0V)
8.0 mA Max. / 10.0 mA Max. 40 MHz<fo=50 MHz (3.3V / 5.0V)
Input resistance Rin 100 kQ Min. — 100 kQ Min. — Vc- GND (DC)
g y D:Vc=15V+1.0VatVe=3.3V
Frequency control range f_cont £5 x10 etf; — £5 x10 th; — E:Vc=1.65V 1.0V atVcec=3.3V
+10 x10 +10 x10 N ~
H:Vec=25V 2.0V atVcc=5.0V
Frequency change polarity — Positive polarity — Positive polarity —
Symmetry SYM 45 % to 55 % — GND level (DC cut)
Output voltage VoH 90 % Vcc Min. —
VoL 10 % Vcc Max. —
Output level Vpp — 0.8 V Min. Peak to Peak
Rise time / Fall time tr/tf 8.0 ns Max. — 10% Vcc to 90 % Vcc level,Load: 15 pF
Start-up time t_str 5.0 ms Max. T=0 at 90% Vcc
Output load condition Load 15 pF | 10 kQ//10 pF
* Note : Please contact us for requirements not listed in this specification. *1 Based on frequency at (fmax+fmin)/2. *2 After 48 hours operating
Product Name TG5032 C DN 19.200000MHz C A A N D A
(Standard form) ® @ ® ®6 60 ®

®Model @Output (C: CMOS, S: Clipped sine wave) ®Frequency @Supply voltage (C: 3.3 V Typ.)
®Frequency / temperature characteristics (A: +0.1 x 10 Max.) ®Operating temperature (A: 0 °C to +70 °C)
@OE function (N: Non) ®VCc function (A: Vc =any, D: Vc =1.5V, E: Vc =1.65 V, H: Vc =2.5 V, N: Non)
®@lnternal identification code (“A” is default)

— 1.10
a #4 |‘—’| #3
3 Marking °
m
— —
o
—
—
IH 1
Pin map
’ Conneci
A vc-Tc;gne| TG #1| | #2
1 Ve | NC [ 4.40 [
2 GND
i (\)/UT To maintain stable operation, provide a 0.1 UF by-pass capacitor at
fo B = a location as near as possible to the power source terminal of the
f—l___l crystal product (between Vcc - GND).
075
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{Z/ Crystal oscillator SEIKO EPSON CORPORATION
Y

ﬁcxo /| VC-TCXO

Pb RoHS
ULTRA HIGH STABILITY ﬁpr;e %W

TG5032CBN
TG5032SBN
oFrequency range  : 10 MHz to 50 MHz / /

Supply voltage : 3.3V Typ./5.0V Typ.
eFrequency / temperature characteristics

1 $0.28x10 Max. (for Stratum3)
eFrequency aging 1 13.0%10° Max./20years(for Stratum3)

eExternal dimensions : 5.0 x 3.2 x 1.45 mm (10 pins)
eApplications :  Network synchronization, Stratum3,
Microwave BTS
eFeatures : Ultra high stability
TG5032CBN (CMOS) TG5032SBN (Clipped sine wave) "
ltem Symbol VC-TCXO | TCXO VC-TCXO | TCXO Conditions / Remarks
10 MHz to 50 MHz
Output frequency range fo 10, 12.8, 15.36, 16.384, 19.44, 20, 24,
24.576, 25, 26, 27, 30.72, 40, 49.152, 50 MHz Standard frequency
Supply voltage Vee C: 3.3V 5%, H: 5.0 V 5% (Supply voltage range :2.7 Vt0 5.5 V)
Storage temperature T_stg -40 °C to +90 °C Storage as single product
Operating temperature T use ? -40 °C to +85 °C
+1.0 x 10°Max. (10 MHz=fo=40 MHz)
a) Frequency tolerance f_tol 0.9 x 10°Max. (40 MHz<fo<50 MHz) After reflow, +25 °C
b) Frequency/temperature g B: £0.28 x 10 Max.(for Stratum3) ]
characteristics fo-Te H: £0.25 x 10 Max. (for Stratum3) : Option 40°C 10 +85°C
- +0.1 x10®%Max. (10 MHz=fo=40 MHz)
c) Frequency/load coefficient | fo-Load 0.2 x10° Max. (40 MHz<fo<50 MHz) Load £10 %
) +0.1 x10®%Max. (10 MHz=fo=40 MHz
d) Frequency/voltage coefficient fo-Vce 30.2 x10°Max. 240 MHz<fo<50 MHz; Vce 5%
. +0.5 x10®°Max. +25 °C, First year
e) Frequency aging f_age 3.0 x10° Max. (for Stratum3) 25 °C , 20 years
Holdover stability ) +0.01 x 10 Max.( +25 °C , 24 hours) After 10 days of continuous operation.
(Constant temperature) +0.04 x 10° Max.( +25 °C , 24 hours) After 48 hours of continuous operation.
Free-run accuracy - 4.6 x 10-° Max. This includes Item a),b),c),d)and e)
5.0 mA Max. / 6.0 mA Max. 10 MHz=f0=26 MHz (3.3V / 5.0V)
Current consumption lcc 6.0 mA Max. / 8.0 mA Max. 5.0 mA Max. 26 MHz<fo=40 MHz (3.3V / 5.0V)
8.0 mA Max. / 10.0 mA Max. 40 MHz<fo=50 MHz (3.3V / 5.0V)
Input resistance Rin 100 kQ Min. 100 kQ Min. — Vc- GND (DC)
5 5 J,D:Vc=15V+1.0VatVc=3.3V
Frequency control range f_cont tf1)6181 é% — if1)6181 é% — K,E:Vc=1.65V 1.0V at Vcc=3.3V
- L,H:Vc=25V 2.0V at Vcc=5.0V
Frequency change polarity — Positive polarity Positive polarity —
Symmetry SYM 45 % to 55 % — GND level (DC cut)
VoH 90 % Vcc Min.
Output voltage VoL 10 % Vcc Max. —
Qutput level VPP — 0.8 V Min. Peak to Peak
Rise time / Fall time tr/tf 8.0 ns Max. — 10% Vcc to 90 % Vcc level,Load: 15 pF
Start-up time t_str 2.0 sec. Max.(Filter: Standard) / 5.0 ms Max.(Non-Filter: Option) |T=0 at 90% Vcc
Qutput load condition Load 15 pF [ 10 kQ//10 pF
VIH 70% Vcc Min. OE terminal(Enable voltage)
Input voltage ViL 30% Vcc Max. OE terminal(Disable voltage)
* Note : Please contact us for requirements not listed in this specification. ®VGc function (symbol table
Product Name TG5032 C BN 30.720000MHz C B G H N A Ve [V] Non | 15 | 165 | 25 | Any
(Standard form) @ ® ® @06 6 0 ® Filter ON G J K L F
®Model @Output (C: CMOS, S: Clipped sine wave) Non Filter N D E H A

®Frequency @Supply voltage (C: 3.3 V Typ.)
®Frequency/temperature characteristics (B: +0.28 x 10 Max.) ®Operating temperature (G: -40 °C to +85 °C)

@OE function (H: Active High) ®Vc function (Refer to simbol tablei ®@Internal identification code iA is defaulti

" Please set By-pass capacitor ~ Please set optional phase noise
o015 Pin map - (0.1pF) near the Vcc pad filter capacitor (0.1pF)
Pin Connection To GND
VC-TCXO [ TCXO |:|'/1 ;)5
wn .
030 ; Ve N.l:. N.C. To GND TJ’(IJ B
3 OE #9 #8|| #7 #6
4 GND |_,:E| I:I__g'
5 N.C. AN
6 OuT #10 wIR |8
; N.C.NorCFllter I:l I:| ° v HTo maintain stable operation,
"ﬁ s 9 Voo I:I I:I provide a 0.1 pF by-pass
] ] capacitor at a location as near as
ﬂ-—‘%ﬂt 3 P 1?. ) nE. #Zl_lﬁn,l#3 #4 possible to the power source
§ 'J;-l E 050 8E pin f “Il:'" 06 c:penl : ﬁ.pic.'ﬁed grequency output. 2.50 terminal of the crystal product
pin = : Output is high impedance (between Voc - GND),
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Y, Crystal oscillator
%

ﬁcxo | VC-TCXO

eFrequency range
Supply voltage

eFrequency aging
eExternal dimensions :
eApplications

ULTRA HIGH STABILITY

TG5032CCN
TG5032SCN

10 MHz to 50 MHz
3.3V Typ./5.0V Typ.
eFrequency / temperature characteristics
+0.28%10-¢ Max. (for Stratum3)
+3.0x10¢ Max./20years(for Stratum3)
5.0 x 3.2 x 1.45 mm (4 pins)
Network synchronization, Stratum3,
Microwave BTS

Pb RoHS
ﬂ Free ‘ Compliant

SEIKO EPSON CORPORATION

eFeatures Ultra high stability
TG5032CCN (CMOS) TG5032SCN (Clipped sine wave) "
ltem Symbol VC-TCXO | TCXO VC-TCXO | TCXO Conditions / Remarks
10 MHz to 50 MHz
Output frequency range fo 10, 12.8, 15.36, 16.384, 19.44, 20, 24,
24.576, 25, 26, 27, 30.72, 40, 49.152, 50 MHz Standard frequency
Supply voltage Vee C: 3.3V 5%, H: 5.0 V 5% (Supply voltage range :2.7 Vt0 5.5 V)
Storage temperature T_stg -40 °C to +90 °C Storage as single product
Operating temperature T use ? -40 °C to +85 °C
+1.0 x 10°°Max. (10 MHz=fo=40 MHz)
a) Frequency tolerance f_tol 0.9 x 10°Max. (40 MHz<fo<50 MHz) After reflow, +25 °C
b) Frequency/temperature g B: £0.28 x 10 Max.(for Stratum3) ]
characteristics fo-Te H: £0.25 x 10 Max. (for Stratum3) : Option 40°C 10 +85°C
- +0.1 x10®%Max. (10 MHz=fo=40 MHz)
c) Frequency/load coefficient | fo-Load 0.2 x10° Max. (40 MHz<fo<50 MHz) Load £10 %
) +0.1 x10®%Max. (10 MHz=fo=40 MHz
d) Frequency/voltage coefficient fo-Vce 30.2 x10°Max. 240 MHz<fo<50 MHz; Vce 5%
. +0.5 x10®Max. +25 °C, First year
e) Frequency aging f_age 3.0 x10° Max. (for Stratum3) 25 °C , 20 years
Holdover stability ) +0.01 x 10 Max.( +25 °C , 24 hours) After 10 days of continuous operation.
(Constant temperature) +0.04 x 10° Max.( +25 °C , 24 hours) After 48 hours of continuous operation.
Free-run accuracy - +4.6 x 10-° Max. This includes Item a),b),c),d) and e).
5.0 mA Max. / 6.0 mA Max. 10 MHz=fo=26 MHz (3.3V / 5.0V)
Current consumption lcc 6.0 mA Max. / 8.0 mA Max. 5.0 mA Max. 26 MHz<fo=40 MHz (3.3V / 5.0V)
8.0 mA Max. / 10.0 mA Max. 40 MHz<fo=50 MHz (3.3V / 5.0V)
Input resistance Rin 100 kQ Min. 100 kQ Min. — Vc- GND (DC)
5 5 D:Vc=15V+1.0VatVc=3.3V
Frequency control range f_cont 121312 1 é% — 151)618 1 é% — E:Vc=1.65V 1.0V atVe=3.3V
- H: Vc=25V 2.0V at Vec=5.0V
Frequency change polarity — Positive polarity Positive polarity —
Symmetry SYM 45 % to 55 % — GND level (DC cut)
VoH 90 % Vcc Min. —
Output voltage VoL 10 % Vcc Max. —
Qutput level VPP — 0.8 V Min. Peak to Peak
Rise time / Fall time tr/tf 8.0 ns Max. — 10% Vcc to 90 % Vcc level,Load: 15 pF
Start-up time t_str 5.0 ms Max. T=0 at 90% Vcc
Qutput load condition Load 15 pF \ 10 kQ//10 pF

* Note : Please contact us for requirements not listed in this specification.

Product Name

TG5032 C CN 30.720000MHz C B G N N A

(Standard form) ® @ ® 6 60 ®
®Model @Output (C: CMOS, S: Clipped sine wave) ®Frequency @Supply voltage (C: 3.3 V Typ.)
®Frequency/temperature characteristics (B: +0.28 x 10 Max.) ®Operating temperature (G: -40 °C to +85 °C)
®OE function (N: Non) ®Vc function (A: Vc =any, D: Vc =1.5V, E: Vc =1.65 V, H: Vc =2.5 V, N: Non)
®lnternal identification code (“A” is default
#4 3 1.10
o . #4 #3
a “ Marking
e =
5.00

+

075

0 H 1

Pin map

Pin

Connection

VC-TCXO

TCXO

Ve

N.C

GND

ouT

4 Vee

]
]

I+

] £

1]
[

4.40

3+
N

To maintain stable operation, provide a 0.1 uF by-pass capacitor at
a location as near as possible to the power source terminal of the
crystal product (between Vcc - GND).
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7// Crystal oscillator SEIKO EPSON CORPORATION

/ACXOIVC-TCXO Pb ROl
ULTRA HIGH STABILITY &, ﬁc{,m,ﬂm

TG-5500CA / TG-5501CA

eFrequency range : 10 MHzto 50 MHz
Supply voltage 1 3.3V Typ./5.0V Typ.
eFrequency / temperature characteristics

1 10.28% 10 Max. (for Stratum3)

eFrequency aging : +3.0x 10 Max./20years (for Stratum3)
eExternal dimensions: 7.0 x 5.0 x 1.5 mm (10 pads or 4pads) TG-5500CA TG-5501CA
eApplications :  Network system, Stratum3, Microwave BTS o
eFeatures : Ultra high stability
CMOS Clipped sine wave "
Item Symbol VCTCXO | TCXO VC-TCXO | TCXO Conditions / Remarks
10 MHz to 50 MHz
Output frequency range fo 10, 12.8, 15.36, 16.384, 19.44, 20, 24,
putreatieneyTang 24.576, 25, 26, 27, 30.72, 40, 49.152, 50 MHz Standard frequency
Supply voltage Vcc 3.3 V£ 5%, 5.0 V+ 5% (Supply voltage range :2.7 V t0 5.5 V)
Storage temperature T stg -40 °C to +90 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C
a) Frequency tolerance f_tol 1.0 x10° Max. After reflow, +25 °C
+0.28 x 10° Max.(12.8 MHz=fo=50 MHz)
a) Fr:eq“‘i”‘%yi.temperat“re fo-Tc +0.25 x 10 Max.(12.8 MHz=fo=<50 MHz): Option -40 °C to +85 °C
charactenistics +1.0 x 10% Max.(10 MHz=f0o< 12.8 MHz)
a) Frequency/load coefficient fo-Load +0.1 x 105 Max. Load +10 %
a) Frequency/voltage coefficient | fo-Vcc +0.1 x10° Max. Vce 5%
a) Frequency agin f age +0.5 x10° Max. +25 °C, First year
quency aging -ag +3.0 x10° Max. (for Stratum3) +25°C , 20 years
Holdover stability ) +0.01 x 10% Max.( +25 °C , 24 hours) After 10 days of continuous operation.
(Constant temperature) +0.04 x 10 Max.( +25 °C , 24 hours) After 48 hours of continuous operation.
Free-run accuracy - +4.6 x 10° Max. (12.8 MHz=fo=50 MHz) This includes ltem a).
5.0 mA Max. / 6.0 mA Max. 10 MHz=fo=26 MHz (3.3V / 5.0V)
Current consumption Icc 6.0 mA Max. / 8.0 mA Max. 5.0 mA Max. 26 MHz<fo=40 MHz (3.3V / 5.0V)
8.0 mA Max. / 10.0 mA Max. 40 MHz<fo=50 MHz (3.3V / 5.0V)
Input resistance Rin 100 kQ Min. — 100 kQ Min. — Vc- GND (DC)
+ x 106 + x 10%to + = + =
Frequency control range f_cont ‘fi%,o 1><9| o-tﬁo - 0 12 O-t‘io £120 — ¥g=325\/\/i_2106v5&\1{ 3tc\égg.0?;./3v
Frequency change polarity — Positive polarity — Positive polarity —
Symmetry SYM 45 % to 55 % — GND level (DC cut)
VoH 90 % Vcc Min. —
Output voltage VoL 10 % Vce Max. —
Output level VPP — 0.8 V Min. Peak to Peak
Rise time / Fall time tr/tf 8.0 ns Max. — 10% Vcc to 90 % Vcc level,Load: 15 pF
Start-up time t_str 2.0 sec. Max. T=0 at 90% Vcc
Output load condition Load 15 pF [ 10 kQ//10 pF
VIH 70% Vcc Min. OE terminal(Enable voltage)
Input voltage ViL 30% Vcc Max. OE terminal(Disable voltage)
* Note : Please contact us for requirements not listed in this specification.
Product Name TG-5500 CA 30.720000MHz  ***
(Standard form) 0) @ 0 ®

®Model ®Package type ®Frequency @Spec segment (Please contact us)

388 3.88
<—Pin map L2z
o | oree o] 4 [ Marking O T
1 N.C. v B A "SD &  «TG-5500CA
0. 2 N.C. 2
3 N.C. N
4 GND gI 10 #4 A P
5 out & g
6 N.C. j_ ey g
7 N.C. g 5 —
8 OE i L C I
9 Vee Mr—'l @2 1.71
10 Ve [ NC.
TG-5501CA— g[ |:|

Pin map— R
. TG-5501CA ol
Pin A 3|
VC-TCXO ‘ TCXO # # To maintain stable operation, J‘» ™)

; Ve GND‘ N.C 154 provide a 0.01uF to 0.1uF by-pass
3 ouT capacitor at a location as near as |:| |:|
4 Vee possible to the power source
terminal of the crystal product 5.08
OE pin = "H" or "open": Specified frequency output.
OE pin = "L" : Output is high impedance. (between Vcc - GND).
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VCXO / VCSO

VCXO/VCSO Product Mapping

A

LVDS

3.3V

‘W‘u'
-40°C to +105°C 0% to +105°C
85-170 MHz AT HFF 10%5,_?,:'\,4&
VG:gii‘;DN VG5032VFN 5.0x3.2

VG3225VFN 3.2x2.5

SEIKO EPSON CORPORATION

600-1100MHz
1200-2200 MHz SAW
EV7050EAN 7.0x5.0

50-800 MHz AT HFF(Programmable VCXO)

VG7050EAN 7.0x5.0 VG7050ECN 7.0x5.0

LVP E C L -40°C to +105°C | New [[40°C to +105°C 600-800 MHz
85-170 MHz -250MHz AT HFF AT HFF +PLL
3.3v AT HFF VG5032EFN 5.0x3.2 VG7050EBN
VG5032EDN 5.0x3.2 VG3225EFN 3.2x2.5 7.0x5.0
_____W_______________
1.25-80 MHz AT -40°C to +105°C
VG2520CAN 2.5x2.0
VG-4231CE 3.2x2.5 85:_'_73 ||:\:|:HZ C M OS
VG-4231CB 5.0x3.2 3.3V
VG7050CAN 7.0x5.0 VG7050CDN .
— >
Frequency
» Output : CMOS
: Frequency
P Model Actual size pomina! Ir:nq::r;cy NS forleet::ﬁ;\:y Operating control Supply & ng:;i?iton Onggé‘t Ffzgilll’:zncy Output
(mm) 100 500 800 (x10°) temperature (l;(ar;g%) voltage (Max.) condition | (/year Max.) el
- 5
CJGHBA lL -— -40 to +85 °C Include
. +50 3.3V Frequency
26 | VG7050CDN 7.0%5.0%1.6 85MHz  170MHz +50 (APR) | 0165V | 30mA 15 pF tolerance OE
CJHHBA |(t: Typ.) -40 to +105 °C (10 years)
=1 50 Include
- o + 33V Frequ J—
27 VG2520CAN | CJGNBB 2.5%2.0%0.7 [ ] +50 -40 to +85 °C (APR) +0.165 V 15 mA 15 pF ency tolerance ST
30.72 MHz
(t: Typ.) (10 years)
{ \ 50 Include
| ) o + 3.3V Frequency —_—
27 VG7050CAN | CJGNBB 30.72 MHz +50 -40 to +85 °C (APR) +0.165 V 15 mA 15 pF tolerance ST
7.0%5.0x1.4 (10 years)
(t: Typ.)
CQEM | __ s 50 MH +30 -20 to +70 °C 4120 18V A
PQEM = ? z +37 -40 to +85 °C - 0.2V < m
-6
VG-4231CE CSBM +30 2010 +70 °C 28V 15 oF 5% 10 _
28 PSBM |3.2x2.5%1.05 = +37 4010 +85 °C 4140 0.2V 6.2mA . (5 years)
cscm |(t:Typ.) 4 MHz 50 MHz +30 20t0+70°C | * 33V .
PSCM +37 -40 to +85 °C 0.3V m
KGCZ ﬁ — 0to +70 °C 50 Include
] 1 MHz 81 MHz R B + 33V Frequency
29 \VG-4231CB | JOCZ 50,3 501 50 010+70°C | \pR) | 0165V | 10MA 19PF | Colerance | OF
GGCZ |(t: Typ.) -40 to +85 °C (20 years)
DRC . 3 +35 -20 to +70 °C 33V
G GRC \ 1m 60 MH +50 -40 to +85 °C +130 03V 10mA 15 oF 10 x 10®
VG-4231CA DRH z z +35 20 to +70 °C 130 50V 20 mA P (10 years) OE
30 GRH 50 40t0+85°C | 0.5V m
KGC |7.0x5.0x1.4 - 0to +70 °C 50 Include
~ (t: Typ.) 50.001 MHz 80 MHz R o + 33V Frequency
VG-4232CA JGC +50 20 to +70 °C (APR) +0.165 V 35 mA 15 pF tolerance OE
GGC -40 to +85 °C (10 years)
KGCT | — 010 +70 °C
JGCT _ 20t0+70°C igg
GocT J 80MHz 170 MKiz Z0wresc | (APR)
VG-4501CA +50 5 35mA Include OE
KHCT 0to +70 °C
+100 33V 15 oF Frequency Acti
31 JHCT |7 0x5.0%1.6 -20 to +70 °C (APR)*1 | %0.165V S5p tolerance ( ctive
GHCT | (t: Typ.) -40 to +85 °C (20 years) High)
KHCT - 0to +70 °C +100
VG-4502CA JHCT 80 MHz 125 MHz +50 -20 to +70 °C _APR 25 mA
GHCT -40 to +85 °C ( )

*1 125MHz<f0
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SEIKO EPSON CORPORATION

Output : LV-PECL

Nominal Frequency
Actual size SN HEey e AR IERGY Operating control Supply Curren_t i Freqyency Output
P Model tolerance consumption Load Agin
(mm) (MHz) temperature range voltage P 9ing control
1 100 500 800 (x10°) (x10°) (Max.) condition (lyear Max.)
B3
CJGHBA |3.2x2.5%1.05 -40 to +85 °C +50
VG3225EFN (t:Typ.) — ~170MHz Include OE
3.3V Frequenc! :
32 |yG5032EFN B 100 MHz 250MHz 50 +20 sodesy | B0mA | Lv-PECL | T TACRCY (ﬁfg"r‘]’)e
connza | s0t0+105°c | ~2OOMHZ (10 years)
5.0x3.2x1.3
(t: Typ.)
cJeHBA | [ — -40 to +85 °C Include
ey +50 3.3V Frequency OE
34 |VG5032EDN ' o 5032613 85 MHz 170 MHz 80 or0scc | (APR) | 065V | BOmMA | LVPECL | Cgerance
: Typ. (20 years)
33V
CJGHBA | +50 £0.33V
DJGHBA | o] — (APR) | 25Y,, Include OE
35 |VG7050EBN 7.0x5.0x1.5 600 MHz | 800 MHz +50 -40 to +85 °C =3 90 mA Lv-PECL | Freauency | (agtive
33V tolerance H
CJGHCA |(t: Typ.) High)
(iA1F(’)F({)) 12-23\/V (10 years)
DJGHCA £0.125V
KFC R 0to +70 °C
JFC _ 200+70°C | Eg??)
GHC |7 0x5.0%1.6 — 40 to +85°C oo OF
KGC : ’ , 0to+70°C nclude =
Web |VG-4513CA e (t: Typ.) 100 MHz 500 MHz +50 5010 +70°C +50 33V 65 mA Lv.pECL | Frequency | (Active
Site |VG-4513CB GGC ﬁ +70 20 to +85°C (APR) +0.165 V t%erance HI|_gh ())r
- ears ow
KHC 5.0x3.2x1.3 0to +70 °C +100 (10y )
JHC | Ty 200+70°C | ipp)
GHC -40 to +85 °C
KeGC | 0to+70 °C 150
et é%% _ — _4218 IO :gg g (APR) ssv Include (AOtE
el | -40 to 3 Frequency ctive
Site |VG-4512CA KHC 17.0x5.001.6 80 MHz, 200 MHz +50 010 +70°C 00| H0EsV somA | LvPECL | ROEERY | ich or
JHC _|(t: Typ.) 20 to +70 °C (_APR) (20 years) Low)
GHC -40 to +85 °C
— +50
5 +100 -10 to +85 °C Include
36 |EvrosoEAN [ | 600MHz  1100MHz (APR) 33V oma | LvpecL | Freaueney | of
37 |(vCsO) 7.0%5.0%1.6 - +30 0.165 V m - tolerance
T +120 -40 to +85 °C N (10 years)
(t: Typ.) 1200MHz | 2200MHz (APR)
CJGHPF -
CJGHPZ i 3.3V
3g |VG7050EAN | CJGLPF | (EEE +0 +0.165V Include OE
(Progr ble | CJGLPZ 50 Miz 800 MHz B o to Frequency | (Active
é% 1 setup Freq.) | DJGHPF |7.0%5.0x1.5 50 4010 +85°C +180 90mA | LV-PECL | ‘tierance | High or
DJGHPZ | (t: Typ.) (APR) 25V (10 years) Low)
DJGLPF +0.125V
DJGLPZ
CJGHPF | s
CJGHPZ LL, : 3.3V
38 \VG70S0ECN |-CISHEF 50 Mz 800 MHz £0 0180V Fnciude | (Aotve
B b . o . ncy A
é% f{;:z; Freq) DJGHPP +50 4010 +85°C +180 90mA | LV-PECL | ‘tierance | High or
PFrea.)  'pyGHPZ |7.0x5.0x1.5 (APR) 25V (10years) | Low)
DJGLPF |(t: Typ.) £0.125V
DJGLPZ
» Output : LVDS
. Frequency
. Nominal frequency range Fi 3
- sowrcyrange_| oot opuaing | e | swpy |, S | QU | ooy | o
(mm) 1 100 ( 510)0 800 (x10%) temperature (rxaqg%) RC205 (Max.) condition (/year Max.) aimive)
B
CJGHBA |3.2x2.5%1.05 — -40 to +85 °C ~1;05,8|
VG3225VFN (£ Typ) M2l pay Froqueney | (:OF
33 +50 +0.165 V 25 mA LvDS p (Active
VG5032VFN W 100 MHz  250MHz v (T years) | High)
GJHHBA |5 0x3.2x1.3 -40 to +105 °C
(t: Typ.)
cJeHeA | [ — -40 to +85 °C . Include
34 | VG5032VDN £50 oy | LSV | soma | wvps | freaueney | op
CJHHBA |5.0x3.2x1.3 85MHz 170 MHz 401005 | APR) | 20 oierance
(t: Typ.) (10 years)
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7// Crystal oscillator

eFrequency range

@LTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

VG7050CDN

85 MHz to 170 MHz

eSupply voltage 3.3V

eAbsolute pull range +50 x 106 min.

eExternal dimensions 7.0x5.0x 1.6 mm (t:Typ.)
eOperation temperature : +85°C/+105 °C
eFunction : Output enable(OE)
«Output CMOS

SEIKO EPSON CORPORATION

Pb B (koS
A Free ‘Compliant

Item Symbol Specifications Remarks

Output frequency range fo 85 MHz to 170 MHz Plegse contact us for inquiries regarding
available frequencies.

Supply voltage Vce 3.3V +0.165V

Control voltage VC 1.65V+1.65V

Storage temperature range T_stg -55 °C to +125 °C Store as bare product after unpacking

Operating temperature range T use G: -40 °C to +85 °C, H: -40 °C to +105 °C
Includes initial tolerance, temperature change,

Frequency tolerance f_tol 450 x 10 Max. Ve change and 10years aging at +25°C.
At Vc=1.65V, reference to fO

Current consumption Icc 30 mA Max. CL=15 pF

Absolute pull range*1 APR +50 x 10 Min. Vc=1.65V+1.65V

Input resistance Rin 10 MQ Min. DC level

Frequency change polarity — Positive slope Vc=0t0 3.3V

Symmetry SYM 45 % to 55 % 50 % Vcc level

High output voltage VoH Vce — 0.4V Min.

Low output voltage VoL 0.4 V Max.

Output load condition (CMOS) | L_CMOS 15 pF Max.

Output enable / disable input VIH 70 % Vcc Min. ViH or OPEN : Enable

voltage ViL 30 % Vcc Max. ViL or GND : Disable

Rise time / Fall time te/te 2 ns Max. 20 % Vcc to 80 % Vcc level

Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s

*1 Absolute pull range = Frequency control range- (Frequency tolerance + 20 years Aging + Free fall + Vibration)
* Please keep Vc pin open or ground while powering up Vcc.

Product name

(Standard form) 0]

@® Model

@

VG7050 CDN 122.880000MHz C J G H B A

® ®e 6 0606

@Output (C: CMOS) ®Frequency ®@Supply voltage (C: 3.3 V Typ)

®Frequency tolerance (J: 50 x 10 Max.) ®Operating temperature (G: -40 to +85°C, H: -40 to +105°C )
@OE Function (H: Active High) ®Absolute Pull Range (B: 50 x 10 Min.) ®Output Standby Type ( A: High-Z)

7.0

2

Pin map
Pin Connection
1 Vc
2 OE
3 GND
4 ouT
5 N.C.
6 Vce

Note.

OE Pin

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

#6 #5

H

In order to achieve optimum jitter performance, it
is recommended that the capacitor (0.1 uF + 10
UF) between VCC and GND pin should be placed
as close to the VCC pin as possible.

5.08
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{Z/ Crystal oscillator SEIKO EPSON CORPORATION
Y

Pb RoHS
/VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO) ﬁ
OUTPUT : CMOS Free | Laetfim

VG2520CAN
VG7050CAN

eFrequency range : 30.72 MHz

eSupply voltage : 33V

e Absolute pull range  :  +50%10°° Min. VG2520CAN VG7050CAN
*Output : CMOS

= S
o EANSS‘SK‘

ltem Symbol Specifications Conditions / Remarks
Output frequency range fo 30.72 MHz I(31I-e2ass§/I c|_lozntt(a)1c£:0u§/I aHt;(;ut available frequencies.
Supply voltage Vce 3.3V +0.165V
Storage temperature range T_stg -40 °C to +125 °C Storage as single product
Operating temperature range T _use -40 °C to +85 °C
Current consumption lcc 15 mA Max. CL=15pF
Frequency tolerance *1 f_tol +50 x 10 Max.
Frequency control range F_cont +100 x 10°° Min. Vc=1.65V +1.65V
Absolute pull range *2 APR +50x10° Min. Vc=1.65V £1.65V
Modulation band width BW 10 kHz Min. +3 dB (refer to response at 1kHz)
Input resistance Rin 10 MQ Min. DC level
Frequency change polarity — Positive Vc=1.65V +1.65V
Symmetry SYM 45 % to 55 % 50 % Vcc level
Output voltage VOH 90 % Vcec Min.
VoL 10 % Vcc Max.
Output load condition L_CMOS 15 pF Max. CMOS
Rise/Fall times Tr/Tf 5 ns Max. at 20 % to 80 % Vcc level
Start-up time T_str 10ms Max. t=0 at 90 % Vcc

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging (+25°C, 10 years).
*2 Absolute pull range = Frequency control range - Frequency tolerance
Please keep Vc pin open or ground while powering up Vcc.

Product name VG2520 CAN 30.720000MHz € J G N B B

(Standard form) ® ® ® ®6 6 0606

®Model  @Output (C: CMOS) ®Frequency

®Supply voltage (C: 3.3V Typ.) ®Frequency tolerance (J: £50 x 10 Max.)
®0Operating temperature (G: -40 to +85°C) @OE Function (N: Non, S: Standby)

®Absolute Pull Range ( B: 50 x 10° Min.) ®Internal identification code

VG2520CAN VG7050CAN VG2520CAN VG7050CAN
2.5 7.0
jad # #6 #5 #4 (ex. 0C.1 uF)
o || 30.7BJ Resist
o E 30.72HB
0 V361K 2 IV
O CAH6J7K

#4
#1 #2

#1 #2 #3 :I
1 H ¥
o,

A
#3 #4
#1
1.4 17 ‘

g #4 |» #5 #6 Pin map
~ - } LJ Pin Connection
o 1 Ve To maintain stable operation, provide by-pass capacitor with
#2| 0.8 0.9 #1 © “ > 5T more than 0.1 uF at a location as near as possible to the power
| - o " 3 SND source terminal of the crystal products (between VccC - GND).
Pin map 4 OouT
Pin | Connection 5 N.C.
! i #3 254 |#2 | # 6 Voo
2 GND ——
5.08
3 ouT p— -
2 Vo ST pin = "H" or "open": Specified frequency output.

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

I o




{Z/ Crystal oscillator SEIKO EPSON CORPORATION

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)
OUTPUT : CMOS

VG-4231CE

eFrequency range : 3 MHz to 60 MHz
eSupply voltage : 3.3V (PSCM/,CSCM)
2.8V (PSBM /CSBM)

1.8V (PQEM /CQEM)
eFrequency controlrange : +140 x 10° (*SCM /*SBM)
+120 x 10° (*QEM)
eLow current consumption : 1.0 mA Typ. (27 MHz , 3.3 V)

eExternal dimensions : 3.2x25x%x1.05mm
Item Symbol Sreelicaiols Conditions / Remarks
PSCM/CSCM | PSBM/CSBM PQEM/CQEM
Output frequency range fo 3 MHz to 60 MHz 24 MHz to 30 MHz | Please contact us about available frequencies.
Supply voltage Vce 3.3V+0.3V [ 28V0.2V 1.8V 0.2V
Storage temperature T_stg -40 °C to +125°C Storage as single product.
Operating temperature T_use As per below table
Frequency tolerance f_tol As per below table C:Vc=1.65V/B:Vc=1.40V/E:Vc=0.90 V
Current consumption lcc 7 mA Max. | 6.2 mA Max. 1.2 mA Max. No load condition
Frequency control range f_cont S:+ 140 x 10° Min. Q:% 120 x 10° Min.|Vc=1/2 Vcc £ 1/2 Vcc
Modulation characteristics BW 15 kHz Min. + 3 dB (at 1 kHz)
Input resistance Rin M : 5 MQ Min. DC level
Frequency change polarity — Positive polarity Vc=0V to Vcc
Symmetry SYM 40 % to 60 % CMOS load:50 % Vcc level
Output voltage VoH Vce-0.4 V Min. lon=-3.0 mA
VoL 0.4 V Max. loL= 3.0 mA
Output load condition (CMOS) L_CMOS 15 pF Max. CMOS load
Rise time and Fall time tr/ tf 4 ns Max. 6 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
Start-up time t_str 5 ms Max. Time at 90 % VcctobeOs
Frequency aging f_aging + 5 x 10° Max. +25 °C, 5 years
Please keep Vc pin open or ground while powering up Vcc.
Product Name VG-4231 CE 27.000000MHzCSC-M (®®:SE,QC,QB are not available)

(Standard form) @ ® ® ®66 O
®Model @Package type ®Frequency @Frequency tolerance / Operating temperature
®Frequency control range  ®Supply voltage @Input resistance (M: 5 MQ Min.)

@® @Frequency tolerance / Operating temperature ®Frequency control range ( Absolute pull range*) ®Supply voltage
CS C +30 x 10°/ 20 to +70 °C S | #140 x 10°Min.  (¥100 x 10 Min.) E 1.8V Typ.
PS P +37 x 10/ -40 to +85 °C S | £140 x 10°Min. (95 x 10° Min.) B 2.8V Typ.
cQ C +30 x 10/ -20 to +70 °C Q | +120 x 10° Min. (80 x 10 Min.) C 3.3V Typ.
PQ P +37 x 10°/ -40 to +85 °C Q| £120 x 10°Min. (75 x 10 Min.)

* Absolute pull range = Frequency control range- (Frequency tolerance + 5 years Aging + Free fall + Vibration)

C (ex. 0.01 yF)
-l 1'4 »
7y #3
#4 ¢ #3
E27.00P ||| -
o i 2
oCM681A
o
] I -~
#2
o] .
(=) Pin map #1 ] #
-~ Pin | Connection ]
1 Ve 24 ~~_Resist
L L A 2 GND
I || v 2 (\)/UT To maintain stable operation, provide a 0.01uF to
cc 0.1uF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
product (between Vcc - GND).

2 I



/{/ Crystal oscillator SEIKO EPSON CORPORATION

Pb RoHS

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO) ﬁ Free ﬁCompliant
OUTPUT : CMOS

VG-4231CB

e Frequencyrange : 1 MHzto 81 MHz

eSupply voltage : 33V
¢ Absolute pull range :  +50 x 10
e Function : Output enable (OE)

o External dimensions: 5.0 x 3.2 x 1.2 mm

Item Symbol Specifications Conditions / Remarks
Output frequency range fo 1.000 MHz to 81.000 MHz Please cgntact us about available
frequencies.
Supply voltage Vce C:3.3V $0.165V
Storage temperature range T_stg -40 °C to +85 °C Storage as single product.
Operating temperature range T _use G: -40 to +85°C, J: -20 to +70°C, K: 0 to +70°C
Frequency tolerance f_tol +50 x 10° Max.
Current consumption Icc 10 mA Max. No load condition.
Absolute pull range APR G : 50 x 10°Min. Vc=1.65VE1.5V
Input resistance Rin 10 MQ Min. DC level
Frequency change polarity — Positive slope Vc=0.151t03.15V
Symmetry SYM 45 % to 55 % 50 % Vcc level
Output voltage VoH Vcc to 0.4 V Min. lon =-0.8 mA
VoL 0.4 V Max. lo. =3.2mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
Input voltage VIH 70 % Vcc Min.
ViL 30 % Vcec Max.

Rise time / Fall time tr/ tf 6 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage tobe 0 s
Frequency aging f_aging This is included in frequency tolerance specification +25 °C, Vee=3.3 V, 20 years (fo < 60MHz),

- ) +25 °C, Vcc=3.3 V, 10 years (60MHz < fo)

* Please keep Vc pin open or ground while powering up Vcc.

Product Name VG-4231 CB 52.000000MHz G G C Z
(Standard form) ® [0) ® @O0

®Model ®@Package type ®Frequency @Operating temperature range
®Absolute pull range ®Supply voltage (C: 3.3V Typ.) @Function

@®Operating temperature range ®Absolute pull range @Function

G | 2010 +85°C G [ +50 x 10% Min. Z | Output enable
J -20 to +70°C

K 0to +70°C

0.89

C (ex.0.01 pF) #6 #5 | #4
«| |l E 52.000Z B
© ©
Oceer14K @
S Ty
#1 #2 #3
Pin map i
N Pin Connection Resist
LHOEDs- i Vo
2 OE
0.64 3 GND
—Fl—r— 4 ouT
5 N.C. 2.54
6 Vce
e . . . To maintain stable operation, provide a 0.01uF to
OE pin = "H" or "open" Specified 0.1uF by-pass capacitor at a location as near as
) frequ_ency"t)Htput. N possible to the power source terminal of the crystal
- OE pin ="L": Output is high impedance. product (between Ve - GND).

I 2



7/1/ Crystal oscillator SEIKO EPSON CORPORATION
1/

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)
OUTPUT : CMOS

VG-4231CA
VG-4232CA

eFrequency range : 1 MHz to 80 MHz

eSupply voltage : 3.3V/5.0vV -+ VG-4231CA
3.3V - VG-4232CA

eAbsolute pullrange : 180 x 10, +65 x 106--- VG-4231CA
+50 x 10°¢ -+ VG-4232CA

eExternal dimensions : 7.0 x 5.0 x 1.4 mm

ltem Symbol VG-4231CA VG-4232CA Conditions / Remarks

QOutput frequency range fo 1.000 MHz to 60.000 MHz 60.001 MHz to 80.000 MHz |Please contact us about available frequencies.
Supply voltage Vcce H:5.0V 0.5V, C:3.3V 0.3V C:3.3V +0.165V
Control voltage Ve H:25V+20V,C:1.65V 1.5V 1.65V +1.65V
Storage temperature T_stg -40 °C to +125 °C -55 °C to +125 °C Storage as single product.
Operating temperature T_use As per table below
Frequency tolerance f_tol As per table below Vc=2.5 V(**H), Vc=1.65 V(**C)
Current consumption Icc H:20 mA Max. , C: 10 mA Max. 35mA Max. No load condition
Disable current |_dis H:15 mA Max. , C: 7 mA Max. 25mA Max. OE=GND
Frequency control range F_cont +130 x 10¢ —
Absolute pull range *1 APR +80 x 10 Min., 65 x 10 Min. +50 x 10 Min.
Modulation characteristics BW 15 kHz Min. 5 kHz Min. +3 dB (at 1 kHz)

. . 50 kQ Min. 80 kQ Min. F or T Type
Input resistance Rin H:— . C-10 MO Min. — M or Z Type DC Level
Frequency change polarity — Positive polarity
Symmetry SYM 40 % to 60 % 45 % to 55 % CMOS load: 50 % Vcc level

VoH Vce-0.4 V Min. 90 % Vcc Min. loH=-4 mA(**H), loH=-0.8 mA(**C)
Output voltage VoL 0.4 V Max. 10 % Vce Max. loL=4 mA(**H ), loL=3.2 mA(**C)
Output load condition L_CMOS 15 pF Max. CMOS load
VIH 70 % Vcc Min. .

Input voltage VL 30 % Voo Max, OE terminal
Rise time and Fall time tr/ tf 4 ns Max. \ 5 ns Max. CMOS load: 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at 90 % Vcc to be Os
Frequency aging f_aging +10 x 10 Max.* InCIUdteglé':a';L?”ency +25 °C, 10 years

*1 Absolute pull range = Frequency control range- (Frequency tolerance + 10 years Aging + Free fall + Vibration)  *2 50 MHz < fo < 60 MHz :+15 x 10-% Max.
* Please keep VC pin open or ground while powering up Vcc.

Product Name VG-4231 CA 35.328000MHzGRC-F VG-4232 CA 65.000000MHz JG C - F
(Standard form) ® ® @B ® @ ®@ 0 @66 @
®Model @Package type ®Frequency ®@Frequency tolerance / Operating temperature / (Absolute pull range)(Only VG-4231)
®Frequency control range(VG-4231), Absolute pull range(VG-4232) ®Supply voltage
®@Input resistance / OE pin# (Refer to specification table and Pin map)

Model @Frequency tolerance / Operating temperature / Absolute pull range ®Frequency control range ®Supply voltage
G | +50 x 10/ -40 to +85 °C / +65 x 10 Min. H 5.0V Typ.
-6
4231 "5 435 x 10/ —20 10 +70 °C / £80 x 10° Min. R 13010 C [33VTyp.
Model @Frequency tolerance / Operating temperature ® Absolute pull range
G | 50 x 10/ -40 to +85 °C
4232 | J 150 x 10/ —20to +70 °C G +50 x 10¢ Min.
K | #50 x 108/ 0to +70°C
5.08 iEL
PR P ‘ #6 Clex. 0.01 uF) #0 #5 #A
[ | | I i i
LJ _____ —o—o—q i_._._._._i._._._ _T
E 35.328 F A L1 ! I

|
2.0
4.2

OGRC181A

) =
S #3 e  #2 H#1 I I i
) I1.4 Pin man Resist = "'z‘" Bl o iy s

=

<A T | Pin Connection !
Sy (R T | EiTpe | T.2%e Mo m|®
1 Ve - _—
- 908 2 NC. | OE 5.08
3 GND To maintain stable operation, provide a 0.01uF to
OE pin = "H" or "open": Specified frequency output. 4 = OLfT N 0.1uF by-pass capacitor at a location as near as
OE pin = "L" : Output is high impedance. 2 98 L Rhe S?:gbbclf( fo the power Souree terminal of the crystal

20 I



Y/ Crystal oscillator

/

OUTPUT : CMOS

VG-4501CA
VG-4502CA

eFrequency range
*Supply voltage
eAbsolute pull range :

33V

VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO)

80 MHz to 125 MHz

150 x 10 Min./ 100 x 10 Min.

RoHS

‘ Compliant

SEIKO EPSON CORPORATION

eExternal dimensions: 7.0 x 5.0 x 1.6 mm
eFunction . Output enable (OE), Active High
Item Symbol VG-4501CA | VG-4502CA Conditions / Remarks

Output frequency range fo 80.000 to 125.000 MHz Please contact us about available frequencies.
Supply voltage Vce 3.3V 0.165V
Storage temperature T stg -55 °C to +125 °C Storage as single product.
Operating temperature T use G: -40 to +85°C, J: -20 to +70°C, K: 0 to +70°C
Frequency tolerance f_tol +50 x 10-° Max. -40 °C to +85 °C
Current consumption Icc 25 mA Max. L_CMOS= 15pF
Absolute pull range*1 APR G: £50 x 10 Min. | H: £100 x 10 Min. Vc=1.65V £1.65V
Input resistance Rin 80 kQ Min. DC level
Frequency change polarity — Positive slope Vc=01t0 3.3V
Symmetry SYM 45 % to 55 % 50 % Vcc level
Output voltage VoH 90 % Vcc Min. loH =-0.8 mA

VoL 10 % Vcc Max. loL =3.2mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
Input voltage VIH 70 % Vcc Min.

ViL 30 % Vcc Max.
Rise time / Fall time tr/ t 4 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging This is included Absolute pull range +25 °C, Vce=3.3 V,20 years

*1 Absolute pull range = Frequency control range - Frequency tolerance
* Please keep Vc pin open or ground while powering up Vcc.

Product Name

.880000-GGCT

VG-4501 CA - 122

(Standard form) ® @) ®

®Model

@e60

®Supply voltage (C: 3.3V Typ.) @OE function

@Package type ®Frequency(MHz) @Operating temperature ®Absolute pull range

@Operating temperature ®Absolute pull range ®OE function
G | -40to +85°C H +100 x 10 Min.(VG-4502CA) T | Active High
J -20 to +70°C G +50 x 10 Min.(VG-4501CA)

K 0to +70°C

Pin map ¢
Pin Connection
1 Vc
2
3
4
5
6

C (ex. 0.01 uF)_#6

OE '
GND
ouT Resist -
N.C.
Vce #1

ﬁ
#2

5.08

2.54

-«
2.54

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

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

To maintain stable operation, provide a 0.01uF to
0.1uF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
product (between Vcc - GND).

] 3t




7// Crystal oscillator SEIKO EPSON CORPORATION

/VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO)
OUTPUT : LV-PECL

VG3225 / 5032EFN

eFrequency range : 100 MHz to 250 MHz
oSupply voltage : 33V
eAbsolute pillrange  : 20 x10°® Min. / 50 x 10® Min.

eOperating temperature: -40 °C to +85 °C
1 -40 °C to +105 °C (Option)

eFunction : Output enable (OE)
«Output : LV-PECL
VG3225EFN VG5032EFN
&
Item Symbol Specifications Conditions / Remarks
Please contact us for inquiries regarding available
Output frequency range fo 100 MHz to 250 MHz frequencies.
Supply voltage VCC 3.3V +0.165V
Control voltage* VvC 1.65V+1.65V
Storage temperature T_stg -55°Cto +125 °C Store as bare product.
Operating temperature T_use G:-40°Cto+85°C,H:-40°Cto +105°C
Includes initial tolerance, temperature change,
Frequency tolerance f_tol +50 x 10-° Max. Vcc change and 10 years aging at +25 °C.
At Vc=1.65V, reference to fO
+50 x 105 Min. 100 MHz ~ 170 MHz
Absolute Pull range *1 APR
& +20 x 105 Min. 100 MHz ~ 250 MHz
Current consumption ICC 60 mA Max. OE= VCC, with output load
Input resistance Rin 10 MQ Min. DC level
Frequency change polarity - Positive slope VC=0t03.3V
Symmetry SYM 45 % to 55 % At outputs crossing point
VOH Vce-1.1V Min. -
Output voltage VOL Vool .5V Max. DC characteristics
Output load condition L_ECL 50 Q Terminated to VCC-2.0V
Input voltage VIH 70 % VCC Min. OE terminal
VIL 30 % VCC Max.
Rise/Fall times Tr/Tf 0.3 ns Max. 20 % ~ 80 % (VOH — VOL)
Oscillation start up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
. 120 fs Max.(122.88 MHz
Phase Jitter tPJ 80 fs Max.((245.76 MHz )) Offset Frequency 12kHz to 20MHz

*1 Absolute pull range = Frequency control range- Frequency tolerance
* Please keep Vc pin open or ground while powering up Vcc.

Product name VG3225 EFN 122.880000MHz C J G H B A
(Standard form) ® ® ® @6 @600
@ Model @Output (E: LV-PECL) ®Frequency ®Supply voltage (C: 3.3 V Typ)
®Frequency tolerance (J: £50 x 10 Max.) ®Operating temperature (G: -40 to +85°C)
@OE Function (H: Active High) ®Absolute Pull Range (B: +50 x 10 Min.) ®Output Standby Type ( A: High-Z)

3225 size E B

—
A < \

Pin map %)
Pin Connection

— —1 O

2 OE -

3 GND

4 ouT D

5 ouT

6 Vce

3225 size 5032 size

A 1.05 1.60
B 0.92 0.89
C 1.85 2.60
D 2.54 2.54
E 0.80 0.89

In order to achieve optimum jitter performance, it is
recommended that the capacitor (0.1 pF + 10 pF)
between VCC and GND pin should be placed as close
to the VCC pin as possible.

Note:

OE pin = HIGH or “Open” : Specified frequency output.
OE pin = LOW : Output is high impedance

o I



7// Crystal oscillator SEIKO EPSON CORPORATION

ﬁOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO)
OUTPUT : LVDS

VG3225 / 5032VFN

eFrequency range : 100 MHz to 250 MHz
eSupply voltage : 33V
eAbsolute pillrange  : 20 x10°® Min. / 50 x 10°¢ Min.

eOperating temperature: -40 °C to +85 °C

1 -40 °C to +105 °C (Option)
eFunction :  Output enable (OE)
«Output : LvDS

VG3225VFN

VG5032VFN

Item Symbol Specifications Conditions / Remarks
Please contact us for inquiries regarding available
Output frequency range fo 100 MHz to 250 MHz frequencies.
Supply voltage VCC 3.3V +0.165V
Control voltage* VvC 1.65V+1.65V
Storage temperature T_stg -55°Cto +125 °C Store as bare product.
Operating temperature T_use G:-40°Cto+85°C,H:-40°Cto +105°C
Includes initial tolerance, temperature change,
Frequency tolerance f_tol +50 x 10-° Max. Vcc change and 10 years aging at +25 °C.
At Vc=1.65V, reference to fO
+50 x 105 Min. 100 MHz ~ 170 MHz
Absolute Pull range *1 APR
9 +20 x 105 Min. 100 MHz ~ 250 MHz
Current consumption ICC 25 mA Max. OE= VCC, with output load
Input resistance Rin 10 MQ Min. DC level
Frequency change polarity - Positive slope VC=0t03.3V
Symmetry SYM 45 % to 55 % at outputs crossing point
VOD 250 mV to 450mV VOD1, VOD2 .
Output voltage VOS 115V1to 135V VOS1. VOS2 |DC characteristics
Output load condition L_LVDS 100 Q Connected between OUT to OUT
VIH 70 % VCC Min. .
Input voltage VIL 30 % VGG Max. OE terminal
0, 0, T 1
Rise/Fall times Tr/TE 0.3 ns Max. %Eggé: and 80 %of Differential Output peek to peek
Oscillation start up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
. 160 fs Max.(122.88 MHz )
Phase Jitter tPJ 80 fs Max.(245.76 MHz ) Offset Frequency 12kHz to 20MHz

*1 Absolute pull range = Frequency control range- Frequency tolerance
* Please keep Vc pin open or ground while powering up Vcc.

Product name VG3225 VEN 122.880000MHz € J G H B A
(Standard form) ® ® ® @606 0606
® Model @Output (V: LVDS) ®Frequency ®Supply voltage (C: 3.3 V Typ)
®Frequency tolerance (J: 50 x 10® Max.) ®Operating temperature (G: -40 to +85°C )
@®OE Function (H: Active High) ®Absolute Pull Range (B: £50 x 10° Min.) ®Output Standby Type ( A: High-Z)

E

3225 size

o
0 O O

y
Pin map %)
Pin Connection
a— —1 O
2 OE —
3 GND
4 ouT D
5 ouT
6 Vce
3225 size 5032 size
A 1.05 1.60
B 0.92 0.89
C 1.85 2.60
D 2.54 2.54
E 0.80 0.89

In order to achieve optimum jitter performance, it is
recommended that the capacitor (0.1 pyF + 10 pF)
between VCC and GND pin should be placed as close
to the VCC pin as possible.

Note:
OE pin = HIGH or “Open” : Specified frequency output.
OE pin = LOW : Output is high impedance

I 9



7// Crystal oscillator

VG5032EDN
VG5032VDN

eFrequency range

/VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO)

85 MHz to 170 MHz

SEIKO EPSON CORPORATION

eSupply voltage 3.3V
eAbsolute pull range 50 x 108 Min.
eExternal dimensions 5.0 x 3.2 x 1.3 t (mm) Typ.
eOperation temperature : +85 °C/ +105 °C
eFunction . Output Enable(OE), Active High
«Output LV-PECL or LVDS
Item Symbol VIG-\S/E)%EEIE-)N VGtI'>-(\)/3DZ§/DN Conditions / Remarks

Please contact us for inquiries regarding

Output frequency range| fo 85 MHz to 170 MHz available frequencies.
Supply voltage Vce 3.3V+0.165V
Storage temperature T_stg -565°C to +125 °C Store as bare product.
Operating temperature | T_use G: -40 °C to +85 °C, H: -40 °C to +105 °C
Includes initial tolerance, temperature change,
Frequency tolerance f_tol +50 x 10°% Max. Vce change and 10years aging at +25°C.

At Vc=1.65V, reference to fO

Absolute Pull range *1 APR +50 x 10% Min. Vc=0V to 3.3 V reference to fO
Input resistance Rin 10 MQ Min. DC level
Current consumption Icc 60 mA Max. 30 mA Max. OE=Vcc, LVPECL: 50 Q, LVDS: 100 Q
LV-PECL: at Vcc-1.30 V, Vc=1/2Vce
Symmetry SYM 45 % t0 55 % LVDS: at outputs crossing point
VoH VCC-1.1 V Min. - -
S VoL VCC-15V Max. - LV-PECL: DC characteristics
\%
utput voltag VOD - 250 mV to 450mV VOD1, VOD2 LVDS:
VOS - 1.15Vt01.35V VOS1, VOS2 DC characteristics
Outout load condition L_ECL 50 Q - LV-PECL: Terminated to VCC -2.0 V
P L_LVDS - 100 Q LVDS: Connected between OUT to ouT
VIH 70 % VCC Min.
Input volt OE terminal
nput voltage ViIL 30 % VGO Max. ermina
0.5 ns Max. LVP-ECL: at 20 % to 80 % output swing
Rise time / Fall time tr/ tf LVDS: at 20 % and 80 %of Differential Output
0.3 ns Max.
peek to peek voltage
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Phase Jitter tPJ 0.3 ps Max. Offset Frequency 12kHz to 20MHz
*1 Absolute pull range = Frequency control range- Frequency tolerance
* Please keep Vc pin open or ground while powering up Vcc.
Product name VG5032 EDN 122.880000MHz C J G H B A
(Standard form) ©) ® ® @6 6 O ®
®Model ®@Output (E: LV-PECL, V: LVDS) ®Frequency ®@Supply voltage (C: 3.3 V Typ)

®Frequency tolerance (J: £50 x 10 Max.) ®Operating temperature (G: -40 to +85°C, H: -40 to +105°C))
@OE Function (H: Active High) ®Absolute Pull Range (B: +50 x 10 Min.) ®Output Standby Type ( A: High-Z)

3.2

IERRE

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

1.0

Pin map
Pin Connection

1 Ve

2 OE

3 GND

4 OUT1(positive)
5 OUT2(Negative)
[ Veo

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

0.89
=

—
Y ©
e
__

2.54

>

2.6
|-

le
<

In order to achieve optimum jitter performance, it
is recommended that the capacitor (0.1 uF + 10
uF) between VCC and GND pin should be placed
as close to the VCC pin as possible.
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7/[/ Crystal oscillator SEIKO EPSON CORPORATION
Y

Pb RoHS

/VOLTAGE -CONTROLLED CRYSTAL OSCILLATOR (VCXO) ’!’r ' ﬁ
OUTPUT: LV-PECL Free Compliant

VG7050EBN

<D

e Frequency range  : 600 MHz to 800 MHz "\0;//

o Supply voltage :25V/33V

e External dimensions : 7.0 x 5.0 x 1.5 mm (6 pins)

¢ Absolute Pull Range : 50 x 10°Min.,£100 x 10°Min.

e Function : Output Enable(OE)

¢ Qutput : LV-PECL

Item Symbol Specifications Conditions / Remarks
Output frequency range fo 600.000 MHz to 800.000 MHz Please contact us about available frequencies.
698.8123 MHz, 753.6211 MHz, 794.7278 MHz Standard frequency
Supply voltage Vce D:25V+0.125V,C:3.3V+£0.33V
Storage temperature range T stg -55 °C to +125 °C Store as bare product after packing
Operating temperature range T use -40 °C to +85 °C
Frequency tolerance*1 f_tol +50 x 10 Max. Includes frequency aging (10 years)
Current consumption Icc 90 mA Max.
Absolute pull range APR +50 x 10 Min. +100 x 10°° Min. xg; 1:22 x ﬂ jgg x %gg : gg‘ \\;))
Input resistance Rin 5 MQ Min. DC level
Frequency change polarity - Positive slope 0to Vce
Symmetry SYM 45 % to 55 % at outputs cross point
High output voltage VoH Vce-1.025 V Min. DC characteristics
Low output voltage VoL Vce-1.62 V Max.
Output load condition L ECL 50 Q Terminated to Vcc-2.0V
High input voltage VIH 70% Vcc Min.
Low input voltage ViL 30% Vcc Max.
Rise/Fall times tr/te 0.4 ns Max. between 20% and 80% of (Vor-VoL)
Oscillation start up time t_str 10ms Max. Time at minimum supply voltage to be 0 s
Phase Jitter trJ 0.2ps Typ. Offset Frequency 12kHz to 20MHz
*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change and reflow drift and 10 years aging at +25 °C.
Product name VG7050 EBN 698.812336MHz C J G H B Z
(Standard form) 0] @ ® @®@6 6 O ®

®Model @Output (E: LV-PECL) ®Frequency ®@Supply voltage (C: 3.3 V Typ., D: 2.5V Typ.)
®Frequency tolerance (J: £50 x 10° Max.) (®Operating temperature (G: -40 to +85°C)

@®@OE Function (H: Active High, L: Active Low) ®Absolute Pull Range (B: +50 x 105 Min., C: +100 x 105 Min.)
®Output Standby Type (F: Fix (OUT="L", OUTN="H"), Z: High-Z)

. Frequency output Oscillator Stop
OE Function OE Standby Type )
uncti v O pin OE pin OUT.OUTN state
H: High Active . “H” or “OPEN” L .
L: Low Active Z: High-Z “L” or "OPEN’ H High Impedance
H: High Active . “H” or “OPEN’ €L s i
L: Low Active F: Fix “U" or “OPEN" H OUT='L", OUTN="H

1.50

Cby=approx..0.1 pF
#6

Cby

Pin map
Pin Connection )
1 Ve Resist -
2 OE :
3 GND #1 #2 #3
4 ouT <—J
5 OUTN o - 508 o
[ Ve To maintain stable operation, provide by-pass capacitor with

approximately 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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SEIKO EPSON CORPORATION

Y, Crystal oscillator
/

/VOLTAGE-CONTROLLED SAW OSCILLATOR (VCSO)

Output: LV-PECL

LOW PHASE JITTER

EV7050EAN

¢ Low phase jitter
eFrequency range

18 fs typ. *3

600 MHz to 1100 MHz
1200 MHz to 2200 MHz

e Function OUTPUT disable(OE)/Standby(ST)
«Supply voltage 3.3V
eAbsolute pull range :  +50 x 10-°Min./ £30 x 10 Min.
sExternal dimensions: 7.0 x 5.0 x 1.6(t) mm
«Output : LV-PECL
Application : OTN(40GbE,100GbE,400GbE),
High Speed ADCs and DACs, Test Instrument
Type OE
Iltem Symbol EV7050EAN Conditions / Remarks
Output frequency range fo 600 MHz to 1100 MHz / 1200 MHz to 2200 MHz Please contact us about available frequencies
Supply voltage Vce 3.3V +0.165V
Storage temperature T_stg -55 °C to +125 °C Storage as single product
Operating temperature T_use -10 °C to +85 °C -40 °C to +85 °C
Frequency tolerance *1 f_tol -100 x 10 to +100 x 10 -120 x 10 to +120 x 10°®
Absolute pull range *2 APR +50 x 106 Min +30 % 10" Min
Current consumption lce fo=600 to 1100 MHz : 115 mA Max
f0o=1200 to 2200 MHz : 175 mA Max
. , fo=600 to 1100 MHz : 80 mA Max
Output disable current Idis fo=1200 to 2200 MHz : 135 mA Max
Input resistance Rin 50 kQ Min DC level
Frequency change polarity — Positive slope
Symmetry SYM 45 % to 55 % Reference is crossing point of OUT1 and OUT2
VoH Vcc -1.25V Min Output termination is L_ECL
Output voltage VoL Veoc -1.55 V Max Output termination is L_ECL
VIH 80% Vcc
Input voltage
ViL 20% Vcc OE terminal(#2)
Output load condition L_ECL 50 Q Terminated to Vcc-2.0V
Rise time / Fall time e/t 0.125 ns Max Between 20% and 80% of output single ended swing
Start-up time t_str 10 ms Max Time at 90 %Vccto be 0 s
Enable delay time tpzx 1.0 us Max The time from rel OE to Output signal
990 MHz < fo < 1100 MHz
Phase Jitter tPJ 18fs typ.”3  40fs Max 1980 MHz < fo < 2200 MHz Offset frequency:
60fs Max Except for the above 12 kHz to 20 MHz
Type ST
Iltem Symbol EV7050EAN Conditions / Remarks
Output frequency range fo 600 MHz to 1100 MHz / 1200 MHz to 2200 MHz Please contact us about available frequencies
Supply voltage Vce 3.3V +0.165V
Storage temperature T_stg -55 °C to +125 °C Storage as single product
Operating temperature T_use -10 °C to +85 °C -40 °C to +85 °C
Frequency tolerance *1 f_tol -100 x 10 to +100 x 10 -120 x 10 to +120 x 10°®
Absolute pull range *2 APR +50 x 10° Min +30 % 10" Min
Current consumption lcc fo=600 to 1100 MHz : 115 mA Max
fo=1200 to 2200 MHz : 175 mA Max
Standby current |_std 7 mA Max
Input resistance Rin 50 kQ Min DC level
Frequency change polarity — Positive slope
Symmetry SYM 45 % to 55 % Reference is crossing point of OUT1 and OUT2
VoH Vce -1.25V Min Output termination is L_ECL
Output voltage VoL Vce-1.55 V Max Output termination is L_ECL
VIH 80% Vcc
Input voltage
ViL 20% Vcc ST terminal(#2)
Output load condition L_ECL 50 Q Terminated to Vcc-2.0V
Rise time / Fall time tr/ tr 0.125 ns Max Between 20% and 80% of output single ended swing
Start-up time t_str 10 ms Max Time at 90 %Vcctobe 0 s
Resume time t_res 10 ms Max Time at ST terminal is VIH(Active Low is VOL) to be 0 s
990 MHz < fo < 1100 MHz
Phase Jitter tPJ 18fs typ. 73 40fs Max 1980 MHz < fo < 2200 MHz Offset frequency:
60fs Max Except for the above 12 kHz to 20 MHz

*1  Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging (+25°C, 10 years).
*2  Absolute pull range (APR) = Frequency control range - Frequency tolerance
*3 Put bypass capacitor (0.1uF and 10uF) near by Vcc terminal for jitter performance.
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7/!// Crystal oscillator SEIKO EPSON CORPORATION

Product Name EV7050 EAN 1986.819000MHz CLE HB A

(Standard form) @ ® ® ®6e60®®

®Model @Output(E: LV-PECL) ®Frequency

@Supply voltage (C: 3.3V Typ.) ®Frequency tolerance
®Operating temperature @OE function

®Absolute pull range(APR)

®Internal identification code (“A” is default)

@Supply voltage ®Frequency tolerance ®Operating temperature ®OE function ®APR ©®identification code
L: -100~+100x 10°® E:-10~ +85°C H:OE Active High B: £50 x 10°® Min.
LT on 2
. _ -6 <40 ~ o . . -6 N
U: -120~+120% 10 G: -40 ~ +85°C T-ST Active Low A: £30 x 10°° Min.

Product Oscillation Outputs
OE Active High High: enable /Low: enable High: enable(specified frequency) Low: disable(Hi-Z)
OE Active Low High: enable /Low: enable High: disable(Hi-Z) Low: enable(specified frequency)
ST Active High High: enable /Low: disable High: enable(specified frequency) Low: disable(Hi-Z)
ST Active Low High: disable /Low: enable High: disable(Hi-Z) Low: enable(specified frequency)

recomended soldering pattern

1.60
6.68
. 1.60
Pin map 094,
Pin Connection

Vc
OE/ST
GND
OUT1 (Positive)
OUT2 (Negative)
Vce

5.00

1.50
+
+

3.83
5.33

oD (WIN]|=

2.54

5.08




7// Crystal oscillator

Output: LV-PECL

e Frequency range

o Supply voltage
o External dimensions

o Absolute Pull Range
Features
e User Programming

Applications

SONET/SDH, OTN, GbE, Fibre Channel

VG7050EAN / ECN

: 50 MHz to 800 MHz
(Tuning resolution: 2.2~ 2.8 x10°)

125V /33V

:EAN: 7.0 x 5.0 x 1.5 mm (8 pins)
ECN :7.0 x 5.0 x 1.5 mm (10 pins)

: +0 to 180 x 10 (12 steps selectable)

e EAN : User-specified one startup frequency, APR and 7-bit I°C address
¢ ECN : User-specified four startup frequency, APR and 7-bit I°C address
: IC Interface
o Low jitter PLL technology

*The 12C-Bus is a trademark of
NXP Semiconductors

ﬁogrammable Voltage Controlled Oscillator (VCXO) %
F

RoHS
ree A Compliant

SEIKO EPSON CORPORATION

ltem Symbol Specifications Conditions / Remarks
Output frequency range fo 50 MHz to 800 MHz It can be changed by I°C
Supply voltage Vee D:25V+0.125V,C:3.3V+0.33V
Storage temperature T_stg -55°C to +125°C Store as bare product after packing
Operating temperature T_use -40 °C to +85 °C
Frequency tolerance *1 f_tol +50 x 10° Includes frequency aging (10 years)
Current consumption lec 90 mA Max. OE Active, L_ECL=50 Q
Disable current | dis 40 mA Max. OE Inactive, Output Standby: Hi-Z mode
- 70 mA Max. OE Inactive, Output Standby: Fix mode
+0 to +180 x10°® Vc=165V+1.35V (Vcc=3.3V
Absolute pull range APR 0 to 180 x10° Vc=125V+1.00V Ech =25 V))
Control voltage tuning range Ve 0toVce
Frequency change polarity - Positive slope
Symmetry SYM 45 % to 55 % At outputs crossing point
Output voltage \\2': \\//(;(:_11'.%225\/\/'\/"\22 DC characteristics
Output load condition L_ECL 50 Q Termination to Vcc - 2.0V
Input voltage Vi 70% Ve Min. EAN : OE, SDA and SCL
Vi 30% Vce Max. ECN : OE, FSELO, FSEK1, SDA and SCL
Rise time / Fall time tr/te 400 ps Max. Between 20% and 80% of (Vor-VoL)
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change, reflow drift and 10 years aging at +25 °C.

Product name

VG7050 EAN SM18xxxx

(Standard form)

@ ®

®Model

®@Output (E: LV-PECL)

c G
® ®6®

P Z
® @

QI

®Parameter Designator ( EAN : SM18xxxx, ECN : SM20xxxx )
@®Supply voltage (C: 3.3V Typ., D: 2.5V Typ.)
®Frequency tolerance (J: 50 x 10)
®Operating temperature (G: -40 ~ +85°C)
®OE Function (H: Active High, L: Active Low)
®Absolute Pull Range (P: Programmable)
®Output Standby Type (F: Fix (OUT="L", OUTN="H"), Z: High-Z)

Offset Frequency 125.00 MHz | 156.25 MHz | 250.00 MHz | 425.00 MHz | 622.08 MHz | 669.33 MHz | 794.73 MHz
Phase jitter'2 12 kHz to 20 MHz 0.30 ps 0.26 ps 0.26 ps 0.25 ps 0.26 ps 0.26 ps 0.26 ps
Typ. 20 kHz to 50 MHz 0.30 ps 0.27 ps 0.27 ps 0.26 ps 0.27 ps 0.27 ps 0.27 ps
50 kHz to 80 MHz 0.29 ps 0.27 ps 0.27 ps 0.26 ps 0.27 ps 0.27 ps 0.27 ps

*2 In order to achieve optimum jitter performance, it is recommended that the capacitor (0.1 yF + 10 yF) between Vcc and GND pin should be placed as close to the Vcc pin

as possible.

38



7/.]/ Crystal oscillator SEIKO EPSON CORPORATION
V4

VG7050EAN VG7050ECN
Vce
Vee {1
OE [§ .
OF [}—— rh
Fractional-N Output out
|—||:||—| Ve [)—-| VCXO |——| racPIEEa |_'| Dil\j/iz:r |_' OUTN
| ,| Fractiona-N | | Output | | out
Ve [ VeXo PLL Divider OUTN
t SDA 12c
scL Controll

SDA [J«—| I2C ]
sCL E Controll [ Register Eggté

I 3

GND GND
. Frequency output Oscillator Stop
OE Function OE Standby Type .
yh O pin OE pin OUT,OUTN state
H: High Active i “H” or “OPEN”" ‘L .
L Low Active Z: High-z “C" or "OPEN” " High Impedance
H: High Active - “H” or “OPEN” “L - -
L: Low Active F: Fix “L" or “OPEN” H OUT='L", OUTN="H
VG7050EAN VG7050EAN
3.80
0.80 2.00 0.74 1.80
— #6 HO #4

1,90 —|

112

H7 %#8

0,64

2 ¥l H2 43
S =254 —=t=—254—=]
0.50
VG7050ECN
VG7050ECN
7.00 1.50
| 0.15 2.54 2.54 540
#6 #S #4 ‘ et 0-80 i i # 00| 074 180
N #6 #5 #4 ?
SM200001 5 J Jeem Q . 2
/N ° z :
CHZ3XFC jm -
X e A vz #10
#1 #2 #3 070~ #6 #5 #3065 iElZZ e
0.30 1.40 0.55
EEH:H—HTD_!:H Pin Connection Pin Connection WL, FE L, B3
) EAN ECN EAN ECN ‘ ‘
1 Ve Vc 6 Vce Vce
2 OE OE 7 SDA SDA
3 GND GND 8 SCL SCL
4 ouT ouT 9 - FSELO In order to achieve optimum jitter performance, it is
5 OUTN OUTN 10 _ FSELA1 recommended that the capacitor (0.1 yF + 10 pF)

between VCC and GND pin should be placed as close to
the VCC pin as possible.
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Crystal Oscillator (SPXO / SPSO)
» Output : CMOS Spread Spectrum OSC (MHz)

SEIKO EPSON CORPORATION

. Spread Spectrum
Aeivel s Nominal frequency range configuration Operating Current Output Output
P Model MH Supply voltage | consumption load s
(mm) 1 s ( I 2, 200 Center Down temperature (Max.) condition
scomce | m oz | osn | avowesc | (EELE S
Series 2.5x2.0%0.7 0.67 MHz 170 MHz 0 0 . . 2.2V 10 2.8V 6.9 mA
(- Typ) £2.0% 40% | 40°Cto+105°C o 02T 53 mA
SG-9101CE €3 #025% | 05% | -407Cto+85°C ey | aomA
Series 3.2x2.5%1.05 0.67 MHz 170 MHz, o o N N 2.2V to 2.8V 6.9 mA
48 ©Typ) +20% 40% | -40°Clo+105°C |—=in O= ol 53 mA OE
to 1.62V to 1.98V 5.7mA 15 pF or
49 $G-9101CB $0.25% | 05% | -40°Cto+85°C |4 g5y 169 0v 6.0 mA ST
h ‘ to to ' : :
Series 5.0x3.2x1.1 0.67 MHz 170 MHz . . X . 2.2V 10 2.8V 6.9 mA
(t: Typ.) 2.0 % “40% | -40°Cto+105°C |2 3 hay 8.3 mA
-
SG-9101CA i) £025% | 05% | 40°C10+85°C | ioaue U eoma
h to to S . :
Series 7.0%5.0%1.3 0.67 MHz 170 MHz . . 2.2V 10 2.8V 6.9 mA
(t: Typ.) § £2.0% 40% | -40°Clo+105°C | 7 R 5 eay 8.3 mA
» Output : CMOS Spread Spectrum OSC (MHz) For Automotive)
. Spread Spectrum
Actual size Nominal frequency range configuration Operating Clument Gl Output
P Model WKl Supply voltage | consumption load e
(mm) 1 50 ( 171()] 200 Center Down temperature (Max.) condition contro
50 SG-9101CGA 3 1025% | 05% 1.62V10 1967 | SAmA OE
to to to -40 °C to +125°C - . - 15 pF or
51 (AEC-Q100) 2.5x2.0%0.7 0.67 MHz 170 MH2 2% 40% 2.2V 10 2.8V 7.0mA x
(t: Typ.) 2.7V to 3.63V 8.4 mA
Code CO02P CO05P CO7P C10P C15P C20P
Center Spread Percentage +0.25 % +0.5 % +0.75% +1.0% 5% 2.0 %
Code DO5P D10P D15P D20P D30P D40P
Down Spread Percentage -0.5 % -1.0% 1.5 % 2.0 % -3.0 % -4.0%
Programmable OSC Product Mapping
2| 1to125MHz
v | | SG-8002 series
1
>
“
Q ™
o
whd
o 2
> o
>N 0.67 to 170MHz 0.67 to 170MHz
3_ SG-8018 series SG-8101 series
Q@
‘3 o
A1
>
G
-
+/-50 x 10° +/-50 x 10° +/-15 x 106 +/-20 x 106 >
(-40 to +85deg) (-40 to +105deg) (-40 to +85deg) | | (-40 to +105deg)
Frequency Tol./ Temperature
» Output : CMOS (MHz) Programmable OSC
f Nominal frequency range Frequency " Current Output
P Model Actual size (MHz) Tolerance Y Supply voltage | consumption load Ou‘{)uf
(mm) 50 100 200 (x10) temperature (Max.) condition | contro
&3 1.62V to 1.98V 5.5mA
o 1.98Vto22V 5.8 mA
SG-8018CG series | 2.5x2.0x0.7 £50 40°C1+105°C [ 55Vi058Y | 67 mA
(t: Typ.) 0.67MHz 170MHz : : :
2.7V t03.63V 8.1 mA
E3 1.62V to 1.98V 5.5 mA
SG-8018CE series | 3.2x2.5x1.05 50 -40°C 1o +105°C 1z'gzs\y f°22§vv 2'3 mﬁ
52 (t: Typ.) 0.67MHz 170MHz £ V10 2. LM OE
to 2.7V t03.63V 8.1 mA 15 oF or
3 —— 1.62V101.98V | 55mA P -
SG-8018CB series 5.0x3.2x1.1 50 40°Cro+i0s°c 98V 1022V | 58mA
e 0l57MHz - 22V1t028V 6.7 mA
} 2.7V t03.63V 8.1 mA
If'— 4 1.62V to 1.98V 5.5 mA
1.98Vto22V 5.8 mA
SG-8018CA series +50 -40 °C to +105 °C 22V1t028V 6.7 mA
7.0%5.0x1.3 0.67MHz 170MHz : : :
(t: Typ.) 27Vt03.63V 8.1 mA
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» Output : CMOS (MHz) Programmable OSC

SEIKO EPSON CORPORATION

: Nominal frequency range Frequency " Current Output
P Model Acn(‘s]lnil)ze (MHz) Tolerance tgr‘])e;?zfmltr:ﬁe Supply voltage | consumption load g’;ﬁz}
1 50 100 200 (x10%) p (Max.) condition
. |
SG-8101CG series | ; 5, 0x0.7 420450 | 40°Cio+105°c | 22V 1028V | 6.7mA
(t: Typ.) 0i67MHz 170MHz Ul i ° 2.7V103.63V 8.1 mA
E3 . . 1.62V to 1.98V 5.5mA
SG-8101CE series | 3.2x2.5x1.05 19 H07C1oT8"C [1.08VI022V | 58mA
(tTyp) 0/67MHz 170MHz +20/ 450 | -40°Cto +105 °C 22.72\>/tt032683\</ g: mﬁ
54 . 0 3. A m OE
to 15 c c 1.62V to 1.98V 5.5mA 15 pF or
55 x “40°Cto +85° 198V1t022V | 58mA sT
SG-8101CB series 5.0x3.2x1.1 S - :
(t: Typ) 0/67MHz 170MHZ +20/50 | -40°Cto+105°c | 2:2V1028V 6.7 mA
2.7V t03.63V 8.1 mA
Ir"—' 1.62V to 1.98V 5.5mA
SG-8101CA series lEJ 15 40°C10+85°C 498 V1022V | 58mA
7.0%x5.0x1.3 0i67MHz 170MHz +20/ +50 .40 °C to +105 °C 22Vto28V 6.7 mA
(t: Typ.) 2.7V t03.63V 8.1 mA
PE/SE | @ 20°CiosT0°c | 1B8V1022V 10 mA
SG-8003CG y -
series PD/SD | 2.5x2.0%0.7 1 MHz 166 MHz B,C,M,L 22V1t028V
(t: Typ.) -40 °C to +85 °C 15 mA
PC/SC 27Vto36V
PE/SE | 3 20°Cto+70°c | 18V1022V 10 mA
- E i -
SGsse?iOeZisC PD/SD | 3.2x2.5%1.05 1 MHz 166 MHz B,C,M,L 22Vto28V
pcisc | &P A0S V036V 1omA
. 0 3. * .
Web 15pF | PO
Site PE/SE | BB 16V1022V 10 mA StsT
-20 °C to +70 °C
SC-8003JF | b5 /gD | 7axsax1s 1 MHz 166 MHz B.CML 22Vt028V
(t: Max.) -40 °C to +85 °C 15 mA
PC/SC 27Vto36V
PE/SE | 7070 1.6Vto22V 10 mA
-20 °C to +70 °C
SG;Se?&?‘SCA PD/SD | 7.0x5.0%1.4 1 MHz 166 MHz B,C,M,L 22Vt028V
(t: Typ.) 40 °C to +85 °C 27V 1036V 15 mA
PC/SC . to 3.
PT/ST | = -20 °C to +70 °C STTL
SG-8002CE | PH/SH B 1 MHz 25 MHz B,C,M 40 °C to 485 °C 45Vto55V 40 mA
series 3.2x2.5x1.05 -20 °C to +70 °C 30Vto3.6V 15 pF
PC/SC | 1 MHz 25 MHz B,C,M . . 28 mA
(t: Typ.) (3.7 V10 3.6 V- 1 MHz 0 66.7 MHz) 40°Cto+85°C (27Vi036V)
PT/ST o o 5TTL
pH/sH | I B.CM 200 | 45Viessv 40 mA
SG-8002CA 1 MHz 25 MHz
Series 7.0x5.0x1.4 B B 15 pF
PC/SC | (t: Typ.) 1 MHz 25 MHz B,C,M jg g Ig :gg g (3'3 x:‘o’ g‘g x) 28 mA
(2.7 V to 3.6 V: 1 MHz to 66.7 MHz) : :
SG.8002,C EL //SSL EirEame 1 MHz 25 MHz B,C -20 °C to +70 °C 45V105.5V 40 mA STTL
- 2PH 9357B
Series PC/SC (13',\5,,’;5;?"2'7 1 MHz 25 MHz B,C 20 °C 10 +70°C (2'3 viose x) 28 mA 15pF
Web s Max. (2.7 V to 3.6 V: 1 MHz to 66.7 MHz) : : P OF
; PT /ST -20 °C to +70 °C 5TTL * o=
Sity S*'s5
- PH/SH EPSON 1 MHz 25 MHz B.C.M 40 °C to +85 °C 45Vio55V 40mA T
SG-8002JA 100.0000 C
Series St 1 MHz 25 MHz 20 °C 0 +70 °C 30Vt036V 15 pF
PCISC | |4 oxo8xa7 (2.7V1t036V: 1 MHz t0 66.7 MHz) | B.C.M 40 °C to +85 °C (27Vt036V) 28mA
(t: Max.)
PT/ST _ -20 °C to +70 °C STTL
B,C.M . . 45Vt055V 40 mA
$G-8002DC | PH/SH ol 1 MHz 25 MHz -40°Cto +85°C
Series ZomE 20 °C to 470 °C 30Vto36V 15 pF
PC/SC S 1 MHz 25 MHz B,C,M . . : : 28 mA
DIP half size (47 V16,36 V- 1 M to 667 Miz) -40 °C to +85 °C (27Vt036V)
PT/ST -20 °C to +70 °C 5TTL
B,C,M 45Vt055V 40 mA
PH/SH 16.0000C 2PH 1 MHz 25 MHz g -40 °C to +85 °C
il o -
20 °C to +70 ° 30Vto36V p
PC/SC . 1 MHz 25 MHz B,C,M . . 28 mA
DIP full size (2.7 V0 3.6 V: 1 MHz to 66.7 MHz) 40°Cto+85°C (27Vt036V)
* Frequency tolerance : B:+50x10(-20 °C to +70 °C ), C:100x10 (-20 °C to +70 °C ), M:+100x107 (-40 °C to +85 °C ), L:+50x10® (-40 °C to +85 °C)
» Output : CMOS (MHz) Programmable OSC For Automotive
: Nominal frequency range Frequency " Current Output
P Model ACtl(.Ir?:nS]I)ZB (MHz) Tolerance te()rr?e;?;Itrl]Jgre Supply voltage | consumption load cog’r:ﬁgf
1 50 100 200 (x10°9) p (Max.) condition
(] 15 -40°Cto +85°C 1.62V to 1.98V 5.5mA
?c? SG-8101CCA : ; +20 40°Cto+05°C | -98V1022V | 5S8mA 15 pF pa
57 (AEC-Q100) 2.5%2.0%0.7 0/67MHz 170MHz - 22V1t02.8V 6.7 mA o
(t: Typ.) +50 /%100 | -40°Cto+125°C | 2.7V t03.63V 8.1 mA

» Programming tool for Programmable OSC

58 | SG-8000 series Programming Tool (SG-Writer Il)
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Crystal OSC(SPXO) CMOS output Product Mapping
A

2.5-50MHz AT

SG7050CCN

SG5032CCN
5.0V

1-75 MHz AT
SG7050CAN 7.0x5.0
SG5032CAN 5.0x3.2
SG-210STF 2.5x2.0
SG2016CAN 2.0x1.6

2-48 MHz AT
SG-310SxF 3.2x2.5

3-80MHz AT
SG-310SxN 3.2x2.5

2.375-60MHz AT
SG-211SxE 2.5x2.0

+25x10° / -40 to +85°C

+15x10° / -40 to +85°C

80-170 MHz AT HFF
SG7050CBN 7.0x5.0
SG5032CBN 5.0x3.2
S$G-210S*H 2.5x2.0

SEIKO EPSON CORPORATION

50-80MHz AT
SG-210SxD
2.5x2.0
— >
Frequency
» Output : CMOS (MHz)
AeluE] Sk Nominal frequency range Frequency Operating Supply Current Output Output
P Model Tolerance consumption load trol
(mm) 1 s ( M:Itzo) 200 (x10°) temperature voltage (Max.) condition | control
= 16Vto22V 2.4 mA
— +25 -20°Cto +70 °C _
59 | SG2016CAN 2.0x1.6x0.7 +50 -40 °C to +85 °C 22Vt02.7V 2.8 mA 15 pF ST
(t: Typ.) 1.2MHz 75MHz +50, +100 -40 °C to +105 °C
27Vto36V 3.0mA
SEE iz ] 16Vto22V 45mA
$G-211 2.5%2.0%0.7 e Mz 60 Mz 15 -20 °Ct0 +70°C =
60 ; SDE t: Typ. T +20 -40 °C to +85 °C 22Vt027V 5.0 mA 15 pF
series - Typ.) +25 -40 °C to +90 °C
SCE 27Vto36V 6.0 mA
—— +25 -20°Cto +70 °C 16Vto22V 2.4 mA
61 STF MHz 75 MHz +50 -40 °C to +85 °C 22Vt027V 2.8 mA 15 pF 5T
+50,+100 -40 °C to +105 °C 27Vto36V 3.0 mA
— +20 10 °C to +60 °C
SGB 2MHz | 32 MHz 50 20°C10+70°C 13Vio 1.7V 1.0 mA
+100 -40 °C to +85 °C
62 SEB +20 (2to 32 MHz) -10 °C to +60 °C 16Vto22V 2.0mA 15 pF ST
+50,£100 20 °Cto +70 °C
SG-210 | gpp 4 Mz 160 MHz £50,£100 40°Ct0+85°C | 22V1030V | 30mA
series +50,£100 -40 °C to +105 °C
SCB = +100,+150 -40 °C to +125 °C 27Vto36V 4.0mA
SED 2.5%2.0%0.8 16Vto22V 6.0 mA
63 spp | (tTyp) o M= £50,£100 2 g e :;g g 22V103.0V 7.0 mA 30 pF S
SCD 27Vt036V 8.0 mA
SEH - 20°C 0 +70°C 1.8 V£10 % 8.0 mA
E— -20°Cto +70 ° Py —
64 SDH BOMHz | 170 MHz +50,£100 90 °C 10 485 °C 25V+10 % 9.0 mA 15 pF ST
SCH 3.3V+10 % 11.0 mA
SEF 16Vt022V 3.0mA
— -20 °Cto +70 °C
G310 SDF 3 MHz | 48 MHz +50,£100 20 °C 1o 485 °C 22Vt03.0V 3.5mA
65 I SCF 27Vto36V 45mA 15 pF 5T
series ?A’ﬂ
SDN = 420,425, +50,+100 -20°Cto +70 °C 22Vto27V 6.0 mA
3.2x2.5%1.05 — +20,+25 -30 °C to +85 °C
SCN (t: Typ.) MHz 80iMHz +25, 50,+100 -40 °C to +85 °C 27Vto36V 7.0 mA
’_‘T — +25 -20°Cto +70°C
CAN 5.0%3.2%1 1 MHz 75 MHz 350100 ;‘400 °g to +1805 °% 3.0 mA
.0%3.2x1. +50,+ -40 °C to +105 ° _
(t: Typ.) 16Vto3.6V 15 pF ST
SG5032C*N .
66 | sgrosocN | CBN | f —— 1.0 mA
| 80 MHz | 170 MHz
== £50 -40 °C to +85 °C
7.0%5.0%1.3
CCN (t: Typ.) — 45Vto55V 20.0 mA 50 pF OE
2.5MHz 50 MHz
SVH | [0 S: 15 -20°Clo +70 °C 5.0 V0.5V 30 mA
67 | HG-2150cA | SXH = B — (20°Cto+70°C) | -40°Clo+B5°C 15 pF OE
SVC | 7.0x5.0x1.4 MHz |60 MHz B: £25 -20 °C to +70 °C 33V403V 25 mA
BXC | (t:Typ) (40°Ct0+85°C) ™ 40 °Cto +85°C oV m
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» Output : CMOS (MHz)

SEIKO EPSON CORPORATION

q Nominal frequency range Frequency . Current Output
Actual P
P Model C l;:,lrﬁl)ze Tolerance tOperatltng SLIItpapIy consumption load (?our:g'z}
. 5 ( M:'lozo) 200 (x10°%) CHIREIEUIE Vel (Max.) condition
— o o 10 TTL
PTF 321675 MHz 41 MHz +100 20°Cto +70°C 5.0 V+0.5V 17 mA 50 pF OE
PCE — OE
SCE 2.21675MHz 40,MHz +100 3.3V+0.3V 9 mA 30 pF <
20 °C to +70 °C
PDE ( : 2.5V+0.25V 5 mA 15 pF OE
PTW 5TTL OE
STW +15 pF s
Web ST
. SG-636 PHW - - 5.0 V0.5V 45 mA OF
Site series SHW 32.001 MHz {135 MHz 20 °C to +70 °C 5T
PCW 50,4100 15 pF oE
(-20 °C to +70 °C) 3.3V0.3V 28 mA
sou 2
10.5%5.8%2.7
PHG | (t: Max) - 5.0 V+0.5 V 25 mA OE
PCG 5 25pF OE
sco 2.21675MHz 33:MHz 27V1036V 12 mA =
P — 50,4100 23 mA 10T
.025 MHz 26 MHz (-20 °C fo +70 °C) 20 °C to +70 °C 50 pF OE
PTJ 36.001 MHz_66.667 MHz 2 35mA STTL
BTW 5.0 V0.5V 5TTL OE
STW SG-615P C n 4 A 15 pF ST
5m
Web | SG-615 g:w 20.0000M 85001 MHz 185 MHz 450,410 OE
Sit i E  9352A 30+ sT
ite series boW ——— (-20°C %670 °C) 20°C 0 470 °C 15 pF SITE
3 * 40 ° ° 3.3V+0.3V 28 mA —
SCW 26.001 MHz 135:MHz (40 °C to +85 °C) (-40 °C to +85 °C) m =
PCG j— "3
14.0x9.8x4.7 {5MHz 26 MH2 27Vt036V 12mA 25 pF OF
SCG (t: Max.) =
[ I
PCN 36,001 MHz 66,667 MHz 3.3V+0.3V 20 mA 15 pF OE
P e 50,4100 23 mA 10TTL
1025 Mz_26 MHz (-20°Ct0+70°C) | -20°Cto+70°C S0 pF OE
PTJ 26.001 MHz _66.667 MHz 2 35 mA 5TTL
PTW _ _ - 5.0V+0.5V 5TTL OE
STW — +15 pF 5
$G-531 = R 55.001 MHz 135 MHz 45 mA P oF
series SHW 0 50,100 —
Web (-20 °C to +70 °C) 20°Cto+70°C 15 pF ST
Sit PCW _ . o +100 (-40 °C to +85 °C) OE
ite SCW Dip half size 26.001 MHz 135 MHz (-40 °C to +85 °C) 3.3V+0.3V 28 mA 5
PCG -
scG T — 27Vto3.6V 12 mA 25 pF Of
.5 MHZ 26 MHz ST
. L
SG-51 P (e EER 0 | 1.025 MHz 26 MHz +50,£100 23 mA 15?0?,—:"
series 16.0000MHz C o (-20 °C to +70 °C) -20°Cto +70°C 5.0 V+0.5V OE
] - — *
PTJ | bip Full size 26.001 MHz 66.667 MHz 35mA 5TTL
1 SG-636PTW/PHW/SHW/PCW/SCW (100 /-20 °C to +70 °C: fo > 40 MHz )
*2 PTJ (#50/-20 °C to +70 °C: fo <55 MHz )
*3  SG-615/531PTW/STW/PHW/SHW (100 / -20 °C to +70 °C: fo 2 66.67 MHz
» Output : CMOS (MHz)
! Nominal frequency range Frequency ; Current Output
Actual siz pu
P Model T e ] Tolerance t:ﬁ:::t?;gre Supply voltage | consumption load coour:frz}
z -6 Max. condition
50 100 500 800 (x10%) L=
. 18V+0.1V 20 mA
XG-1 o(gc::cs%)Senes — +i15000 10 °C to +70 °C 25V+0.125V 25 mA 15 pF OE
Web 5.0%3.2x1.1 B0 MHz 1170 MHz B 33V+03V 35mA
Site . — 1.8V£0.1V 20 mA
XG-1000CA Series ‘ » 50 10°Cto+70°C | 25V%0.125V 25 mA 15 pF OE
(SPSO) s 50 MHz {170 MHz 100
7.0%5.0%1.2 33V+03V 35 mA
. o
EG-2021CA Series | +50 0°Cto+70°C
Web (8PS0) 7.0x5.0x1.2 625 Wz 250 MHz 100 5°Cto+85°C 25V=0125V S0 mA 15 pF OE
Site ~ _
EG-2001CA series
SPSO ! - o 0°Cto +70°C 33V£03V 50 mA 15 pF OE
( ) 7.0%5.0%1.2 106.5 MHz 170 MHz t
» Output : CMOS(For Automotive MHz)
; Nominal frequency range Frequency ; Current Output
P Model Actual size (MHz ) Tolerance Operating Supply voltage | consumption load Outent
(mm) 150 100 200 (x10%) temperature (Max.) condition | Nl
] —— +50, +100 -40 °C to +85 °C 16Vto22V 2.9mA
68 SG2016CAA OMHz |  75MH 450, £100 20 . _
(AEC-Q200) 2.0x1.6x0.7 50, + -40 °C to +105 °C 22Vt02.7V 3.3 mA 15 pF s
(t: Typ.) o o
+100, £150 -40 °C to +125 °C 27Vto36V 3.5 mA
seeA | m +50,£100 20°Cto+70°C
B3 16Vi02.2V 2.0 mA
6 SG-210S*BA = — +50,£100 -40 °C to +85 °C
15 pF 53
(AEC-Q200) | SDBA | 25x2.0x08 2MHz 60 MHz 504100 40°Cto+105°C | 22V1030V 3.0 mA p §T
(t: Typ.)
SCBA +100,+150 -40 °C to +125 °C 27Vto36V 4.0 mA




SEIKO EPSON CORPORATION

Crystal OSC(SPXO/SPSO) Differential Output Product Mapping
'y

LVPECL

25&3.3V

25-200 MHz AT HFF
Ultra Low phase jitter Typ. 50fs (156.25MHz)
SG3225EEN / SG7050EEN

73.5-700 MHz AT+PLL
SG7050EAN / SG5032EAN / SG3225EAN

100-700 MHz SAW (SPSO)
EG-4121CA P/ EG-4101CA P 7.0x5.0

25-200 MHz AT HFF
Ultra Low phase jitter Typ. 60fs (156.25MHz)
SG3225VEN / SG7050VEN

73.5-700 MHz AT+PLL
SG7050VAN / SG5032VAN / SG3225VAN

100-700 MHz SAW (SPSO

EG-4121CA L / EG-4101

100-200 MHz AT HFF
SG3225HBN 3.2x2.5

AL 7.0x5.0

25&3.3v 100-700 MHz SAW (SPSO
EG-4121CA H/ EG-4101CA H 7.0x5.0
Frequency
» Output : LV-PECL / LVDS / HCSL (MHz)
: Nominal frequency range Frequency ; Current Output
P Model AC“;;I nfl)ze (MHz) Tolerance tfrr?eer?:&? o Supply voltage | consumption load g‘;ﬁ‘;}
50 100 500 800 (x10%) P (i) CEmEIEm
SG3225EEN
SG7050EEN N
70 (Ultra Low phase LV-PECL zz.:ffps;‘ 105 | ——— 75 mA 500
Jitter) A 25 MHz 200 MHz fgg -40 °C to +85 °C 25V£0.125V oE
SG3225VEN \ 00 -40 °C to +105 °C 33V£0.165V
SG7050VEN e B
8 | (Ultra Low phase | -V 7.0%5.0¢1.4 25 mA 100 Q
Jitter) (t: Typ.)
SG3225EAN 32 5%1.05
SG5032EAN | LV-PECL | 7o 65 mA 500
SG7050EAN ﬂ
71 5.0x3.2x1.0 pord -20 °C 0 +70°C 25Vt033V OE
(t:Typ) 73.5 MHz 700 MKz +50 -40 °C to +85 °C : :
SG3225VAN r -
SG5032VAN LVDS : 30 mA 100 Q
SG7050VAN o
7.0%5.0x1.4
(t: Typ.)
SG7050EBN oz | - 2.5V+0.125 V 55 mA
72 (Ultra ITow phase | LV-PECL ;.075.6’4.5 100 MHz 1175 MHz +50 -40 °C to +85 °C 50 Q OE
Jitter) (t: Typ.) 3.3V0.165V 75 mA
-
84 SG3225HBN HCSL . 100MHz ~ 200MHz 50 -40 °C to +85°C 33V£0.33V 35mA 50 0 OE
3.2x2.5x1.05 100
(t: Typ.)
EG-2121CB LV-PECL 60 mA
L4 | Series (SPSO) | Lvbs L 25V£0125V 30 mA 1000
EG-2102CB LV-PECL 100 Mt 700 MLz +50 53V5033V 60 mA 50 O
Series (SPSO) LVDS +100 T 30 mA 100 Q
EG-2123CB LV-PECL 0°Cto+70°C 60 mA 50 Q
> - -5 °C to +85 °C 25V+0.125V
74 Series (SPSO) LVDS 5.0x3.2x1.4 20 °C to +70 °C 30 mA 100 Q OE
EG-2103CB LV-PECL 60 mA 50 0
Series (SPSO) | LVDS 100 33V£033V 30 mA 1000
XG5032HAN - +50 25V+0.125V
85 (SPSO) HCSL 100 MHz 200 MHz £100 33V1033V 35mA 50 Q OE
XG-2121CA LV-PECL 60 mA 50 0
L5 | Series (SPSO) | LvDs +50 2BVE0ARBY g A 000 | o
XG-2102CA LvPECL | +100 60 mA 50 0
Series (SPSO) | LVDS \ 0°Ct0+70°C 33V£0.33V 30 mA 1000
XG-2123CA | LV-PECL | — PAARAAS 60 mA 500
Series (SPSO) | LVDS 7.0x5.0x1.2 100MHz  700;MHz 207cte 25V£0425V 30 mA 100 Q
76 XG-2103CA LV-PECL 100 33V$033V 60 mA 50 Q OE
Series (SPS0O) LVDS T 30 mA 100 Q
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» Output : LV-PECL / LVDS / HCSL (MHz)

. Nominal frequency range Frequency . Current Output
P Model greaiice Tolerance OjpiElg) Supply voltage | consumption load (Oliganit
(mm) (hiz)) temperature c control
50 100 500 800 (x1 0-6) (Max.) condition
I
EG-2121CA LV-PECL 53.125 MHz 500 MHz 80mA 50Q
(2?:05) LVDS 53 125 iz 200 MHz 25V+0.125V 30 mA 100 Q
R _— o °
Web HCSL Fesson 100 MHA 350 MHz 450 0°Cto +70°C 80 mA 50 Q
Site & +100 -5°C to +85 °C OE
LV-PECL ° —— = -20 °C to +70 °C 100 mA 50 Q
EG-2102CA 7 0x5.0¢1.2 100 MH 700 MHz
. .0%5.0%1.
Series LVDS 53 125 Miis =00 MHz 33V+03V 45 mA 100 Q
(SPSO)
HCSL — 85 mA 50Q
100 MHz 350 MHz
pom—
Web EG-21P1CA s | — 450 . .
Site Series LV-PECL 62.5 MHz 99.999 MHz +100 0°Cto+70°C 33V+0.15V 60 mA 50 Q OE
(SPSO) 7.0%5.0%1.2 =
I
EG4121CA LV-PECL 100 MH 500 MHz 80 mA 50 Q
. |
g:’rée; LVDS 100 MH 500 MHz 25V+0.125V 30 mA 100 Q
77 ( ) HCSL — 100 MH. _350 MHz 75 mA 50 Q
to i 1 2 +50 -40 °C to +85 °C OE
78 LV-PECL | i) —— 85 mA 50 Q
EG-4101CA 100 MH. 625 MHz
h 7.0%5.0%1.2 —
Series LVDS 10 33V+0.33V 40 mA 100 Q
0 MH 500 MHz
(SPSO) —
HCSL 100 MH2 350 MHz 85mA 500
» Multi Output : LV-PECL / LVDS / HCSL (MHz)
: Nominal frequency range Frequency q Current Output
P Model G Tolerance Szl Supply voltage | consumption load Ol
(mm) ( MHz) temperature ™ control
1 100 500 800 (x10%) (Max.) condition
94 mA
(2 Output)
8 | 1Gr0S0EAN 25V+0.125V 70 A
1 (4 Output)
;‘; (Multi output) LV-PECL | 7.0x5.0x1.6 102 mA 500
(2 Output)
33V+0.33V T34 A
—— (4 Output)
50 mA
00MHz 700 MH
o8 f z 25V0125v [—(ZOUBUY
MG7050VAN £50 0 °Clo+70°C (4 Output)
;% (Multi output) LvDS 7.0%5.0%1.6 +100 -_2500é:t:)o++87500((:: 56 mA 1000 OE
(2 Output)
33V+033V > A
(4 Output)
84 mA
(2 Output)
% - 25V+0.125V 128 mA 0o
o | MG7050HAN HesL (4 Output) o
o1 | (Multi output) 7.0x5.0x1.6 00 MHZ 200 MHz 90 mA 1290
33vo3zy (0Bl '
m
(4 Output)
» Output : LV-PECL(For Automotive MHz)
. Nominal frequency range Frequency : Current Output
P Model IGUEl P Tolerance Spzliig Supply voltage | consumption load Cliift
(mm) (hizy) temperature ' control
50 100 500 800 (x107) (Max.) condition
Web EA-2102CB L
site LV-PECL ; '0 MHz +300 -40 °C to +85 °C 33V+03V 80mA 50 Q OE
(AEC-Q200) 5.0x3.2x1.35
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o,

Programmable Differential Output Product Mapping
ALV-PEC

50 to 800 MHz (HFF+PLL)
2.5V / 3.3V
Low phase jitter 0.3ps Typ.
SG-8503CA 7.0x5.0x1.5 (Dual Selectable 6Pins)
SG-8504CA 7.0x5.0x1.5 (Quad Selectable 8Pins)
SG-8506CA 7.0x5.0x1.5 (12C-Bus Programmable 8Pins)

>
Frequency
» Output : LV-PECL Programmable OSC (MHz)
f Nominal frequency range Frequency " Current Output
P Model ACtl(Jr?]Ins]l)ze (MHz) Tolerance te?npe;?;trtljgre \i:fa pli consumption load 8)“[:5‘;}
50 100 %00 800 (x10%) p g (Max.) condition
79 SG-8506CA f s 25V20125V
to (12C-Bus 7.0%5.0%1.5 450 -40 °C to +85 °C 90 mA LV-PECL OE
80 Programmable 8Pins) (t: Typ.) 50 MHZ 800 MHz B 3.3 V+0.33 V
[ 2.5V0.125V
SG-8503CA - +31.5
. -40 °C to +85 °C 90 mA LV-PECL OE
81 (Dual Selectable 6Pins) 7_.0;5_0,(1_5 50 MHz 800 MHz +50 33V40.33 V
to (t: Typ.)
82 SG-8504CA - 2.5V£0.125 V
(Quad Selectable tf;(.)s -40 °C to +85 °C 90 mA LV-PECL OE
8Pins) 7.0x5.0%1.5 50 MHzZ 800 MHz = 3.3V£0.33V
(t: Typ.)

4 ]
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Crystal OSC (32.768kHz) CMOS output Product Mapping

A

1.5V to 5.5V

+5+/-23x10°¢ @+25°C
SG-3030CM 3.2x1.5x0.9

Accuracy

SEIKO EPSON CORPORATION

1.5V to 5.5V

+/-3.4x10© / -40 to +85°C
+/-5.0x10© / -40 to +85°C
+/-8.0x10® / +85 to +105°C

TG-3541CE 3.2x2.5x1.0

» Output : CMOS (32.768kHz)

Size

: Current
Actual size Nominal frequency range Ty Operating Supply consumption | OUPUt | o nut
P Model (mm) (MHz) TEEETED temperature voltage (Max.) toad control
150 100 200 (x10°) (Vco) CemEiliEn
2] ° 2pA
S$G-3030CM 15Vto 55V 33V 15 pF VIO
3.2%1.5%0.9 32.768 kHiz 33V)
92 $G-3030LC 15V1t055V 2pA
° : : (3.3V)
3.6%2.8%1.2 32.768 kHz 15 pF VIO
$G-3040LC 0.9V1036V (33-_13“@
5423 +25°C
Web SG-3030JF . 15V1055V 2 pA 15pF | VIO
Site 32.768 kHiz (3.3V)
7.1x5.1x1.5
2 pA
S$G-3030JC S ° 1.5Vto 5.5V @33V)
92 8120 32.768 kHiz 15 pF Vvio
3.1pA
S$G-3040JC 09Vto3.6V
10.5%5.8%2.7 83V)
& 34 -40 to +85 °C
[ ]
93 TG-3541CE 3.2%2.5%1.0 32.788 kHi 5.0 -40 to +85 °C 15Vt055V (13'50“\2 30 pF OE
(t: Typ.) :
8.0 +85 to +105 °C
» Output : CMOS (32.768kHz) For Automotive
Nominal frequency range Current
P Model Actual size (N?H ; y fang ?’;g:aenngg Operating Supply consumption C::;pd“' Output
2 Max. 1C trol
(mm) O o o sn (x10°%) temperature voltage ((Vi)é)) condiion | control
= Lo | | +3.4 40 to +85 °C
TG-3541CEA o | 15
94 3.9%2.5%1.0 32.768 kHz 5.0 -40 to +85 °C 15Vt05.5V @ opv) 30 pF OE
(AEC-Q100) (6 Tye) P :
S Yp. 8.0 +85 to +105 °C
-] 47




/ Crystal oscillator
Y

ﬁ)RYSTAL OSCILLATOR (Programmable)

SPREAD SPECTRUM
OUTPUT: CMOS

SG - 91 01 series

e Frequency range
o Supply voltage

e Function

e Down or Center spread modulation
o Configurable spreading

:1.62V~3.63V

3 modulation profile (Hershey-kiss, Sine-wave, Triangle),

4 modulation frequency, 6 spread percentage
o Package 125x2.0,32x25,50x3.2,7.
o PLL technology to enable short lead time
o Available field oscillator programmer “SG-Writer I

: 0.67 MHz ~ 170 MHz (1 ppm Step)

: Output enable (OE) or Standby (ST)

0x 5.0 (mm)

»

SEIKO EPSON CORPORATION

ltem Symbol Specifications Conditions/Remarks
1.80 V Typ. | 250VTyp. | 3.30V Typ. _
Supply voltage Vee 462V ~1.98V [1.98V~220V | 2.20V~2.80V | 2.70 V ~3.63V
Output frequency range fo 0.67 MHz ~ 170 MHz
Storage temperature T_stg -40°C ~ +125°C Storage as single product.
Operating temperature | T_use -40°C ~ +85 °C
perating temp - -40 °C ~ +105°C
Frequency tolerance” f_tol 150 x 10® Average frequency of 1s gate time.
34mAMax. | 3.5mA Max. 3.6 mA Max. 3.7 mAMax. |T use=+105°C No load, fo = 20 MHz
= o ’
Current consumption loc 2.9 mA Typ. 3.0 mA Typ. 3.2mATyp. |T_use = +25 (o)
57 mAMax. | 6.0 mAMax. 6.9 mA Max. 8.3 mAMax. |T use=+105°C No load. fo = 170 MHz
4.9 mA Typ. 5.9 mA Typ. 7.0mATyp. |T_use=+25°C 1o
Output disable current |_dis 3.4 mA Max. 3.4 mA Max. 3.5 mA Max. 3.7 mAMax. |OE =GND, fo=170 MHz
0.9 pA Max. 1.0 pA Max. 1.5 pA Max. 2.5 pyAMax. |T use =+105°C | —
Standby current Lsd 03 uATyp. | 04pATyp. | 05pATyp. | 1.1pATyp. [T use=+25°C  |o! - CGND
Symmetry SYM 45% ~55% 50 % Vcc Level
lon/lo._Conditions [mA
Rise/Fall time Vec |*A | *B | *C | *D
Von 90 % Vcc Min. Default (fo> 40 MHz), |lon  |-2.5/-3.5/-4.0/-5.0
o Fast loo | 25| 3.5/ 4.0| 5.0
utput voltage low_|-1.5-2.0/-2.5]-3.0
(DC characteristics) Default (fo<40 MHz) =" 05 51 3.0
Slow lon -1.0/-1.5/-2.0|-2.5
Voo 10 % Vcc Max. lou 1.0] 1.5| 2.0 25
*A:1.62V~198V,*B:1.98V~220YV,
*C:220V~280V,*D:270V~363V
Output load condition L_CMos 15 pF Max. -
ViH 70 % Vcc Min. =
Input voltage Vi 30 % Voo Max. OEor ST
3.0 ns Max. fo> 40 MHz
Riseand Fall Do@ut | 6.0 ns Max. fo< 40 MHz 20 % - 80 % Ve,
time Fast & 3.0 ns Max. fo=0.67 MHz~170 MHz _ |L_CMOS = 15 pF
Slow 10.0 ns Max. fo = 0.67 MHz ~ 20 MHz
: = 5
Disable Time t stp 1 us Max. {\//I:Casured from the time OE or ST pin crosses 30 %
Enable Time t_sta 1 ys Max. Measured from the time OE pin crosses 70 % Vcc
Resume Time t_res 3 ms Max. Measured from the time ST pin crosses 70 % Vcc
; Measured from the time Vcc reaches its rated minimum
Start-up time t_str 3 ms Max. value, 1.62 V

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 1 year).

SG-9101CG 170.000000MHz C20P H A A A

®@Package Type

@Spread type

(@ Operating temperature ®Modulation profile

o @

(MModel, @Package type, ®@Frequency,

CA: 7.0 mm x 5.0 mm

C: Center spread

G:-40°C~+85°C A: Hershey-kiss (default)

® OXOXOGIOIOXT)

@®Spread type, ®Spread percentage code,

®Function, @Operating temperature,

CB: 5.0 mm x 3.2 mm D: Down spread H: -40 °C ~ +105 °C B: Sine-wave
CE:3.2mmx 2.5 mm C: Triangle
CG: 2.5 mm x 2.0 mm ®Function (®Modulation frequency
P: Output enable A: 25.4 kHz (default) @Rise/Fall time
S: Standby B: 12.7 kHz A: Default
C:8.5kHz B: Fast
D: 6.3 kHz C: Slow

®Modulation frequency, ®Modulation profile, @Rise/Fall time

@

C: Center spread ®Code 02 05 07 10 15 20
modulation Spread percentage +0.25 % +0.5 % +0.75 % +1.0 % +1.5% +2.0 %

D: Down spread ®Code 05 10 15 20 30 40
modulation Spread percentage -0.5% -1.0 % -1.5% -2.0 % -3.0 % -4.0 %

Modulation frequency: 25.4 kHz (default), 6.3 kHz, 8.5 kHz, 12.7 kHz
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9/!/ Crystal oscillator SEIKO EPSON CORPORATION
B Pindescripon

Pin Name 1/0 type Function
High: Specified frequency output from OUT pin
OE Input | Output enable Low: Out pin is low (weak pull down), only output driver is disabled.
1 o High: Specified frequency output from OUT pin
ST Input  |Standby Low: Out pin is low (weak pull down),
Device goes to standby mode. Supply current reduces to the least as |_std.
2 GND Power |Ground
3 ouT Qutput |Clock output
4 Ve Power |Power supply
SG-9101CG S$G-9101CG W
1.
>
(=)
™
1.7
SG-9101CE SG-9101CE
1.4
N
2.4
SG-9101CB
1.6
2.54
SG-9101CA SG-9101CA
1.8
#4 #3 =
<
| N
} N
#1 #2 <
nﬁﬂ 5.08
HENotes:
In order to achieve optimum jitter performance, the 0.1 pF capacitor between Vcc and GND should be placed. It is also
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
together with short wiring pattern.
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{7// Crystal oscillator SEIKO EPSON CORPORATION
e

CRYSTAL OSCILLATOR (Programmable) é
SPREAD SPECTRUM 0 ==
OUTPUT CMOS For Automotive

SG-9101CGA

e Frequency range : 0.67 MHz ~ 170 MHz (1 ppm Step)

o Supply voltage 1162V ~3.63V

o Function : Output enable (OE) or Standby (ST)

e Down or Center spread modulation

o Configurable spreading
3 modulation profile (Hershey-kiss, Sine-wave, Triangle),
4 modulation frequency, 6 spread percentage

o Package :2.5x2.0 (mm)

o PLL technology to enable short lead time

e Conform to AEC-Q100

ltem Symbol Specifications Conditions/Remarks
1.80 V Typ. | 250VTyp. | 3.30VTyp.
Supply voltage Vee 162V 101.98V[1.98 V 102.20 V| 2.20 V 0 2.80 V| 2.70 V t0 3.63 V
Output frequency range fo 0.67 MHz to 170 MHz
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T_use -40 °C to +125 °C
Frequency tolerance™ f_tol +100 x 10 Average frequency of 1s gate time.
3.5mAMax. | 3.6 mAMax. 3.7 mA Max. 3.8 mAMax. |T_use=+125°C
3.4 mA Max. | 3.5 mA Max. 3.6 mA Max. 3.7mAMax. |T use=+105°C No load, fo=20 MHz
Current consumbtion I 2.9 mA Typ. 3.0 mA Typ. 3.2mATyp. |T_use=+25°C
P e 58mAMax. | 6.1mAMax. | 70mAMax. | 84mAMax. |T use=+125°C
57mAMax. | 6.0 mAMax. 6.9 mA Max. 8.3 mAMax. |T_use=+105°C No load, fo= 170 MHz
4.9 mA Typ. 5.9 mA Typ. 7.0 mATyp. |T_use=+25°C
. . 3.5 mA Max. 3.5 mA Max. 3.6 mA Max. 3.8 mAMax. |T use=+125°C _ _
Output disable current Ldis " 34mAMax. | 34mAMax. | 35mAMax. | 3.7mAMax. |T use=+105°C  |OC - CND:fo=170 MHz
2.3 pA Max. 2.5 pA Max. 3.0 yA Max. 4.2 yAMax. |T use =+125°C
Standby current I_std 0.9 YA Max. 1.0 yA Max. 1.5 yA Max. 2.5 yAMax. |T use=+105°C ST =GND
0.3 pA Typ. 0.4 pA Typ. 0.5 pA Typ. 1.1 pATyp. |T_use =+25°C
Symmetry SYM 45 % to 55 % 50 % Vcc Level
lon/lo. Conditions [mA]
Rise/Fall time Vec |*A|*B | *C | "D
Vou 90 % Vec Min. Default (fo> 40 MHz), |lon |-2.5/-3.5/-4.0/-5.0
Fast loo | 25| 3.5/ 40| 5.0
Output voltage | -1.5/-2.0/-2.5|-3.0
(DC characteristics) Default (fo< 40 MHz) gr 15 20 25 3.0
Slow lon -1.0/-1.5/-2.0|-2.5
Vou 10 % Vcc Max. loL 1.0/ 1.5/ 2.0] 25
*A:162V1t01.98V,*B: 1.98Vt02.20V,
*C:220Vt0280V,*D:2.70 Vto 3.63V
Output load condition L_CMOS 15 pF Max.
Vin 70 % Vcc Min.
Input voltage Vi 30 % Voo Max. OEor ST
Default 3.0 ns Max. fo>40 MHz
Rise and Fall et 6.0 ns Max. fo <40 MHz 20 % - 80 % Vcc,
time Fast 3.0 ns Max. fo =0.67 MHz ~ 170 MHz  |L_CMOS = 15 pF
Slow 10.0 ns Max. fo = 0.67 MHz ~ 20 MHz _
Disable Time t stp 1 ps Max. \I\;I;asured from the time OE or ST pin crosses 30 %
Enable Time t_sta 1 ps Max. Measured from the time OE pin crosses 70 % Vcc
Resume Time t_res 3 ms Max. Measured from the time ST pin crosses 70 % Vcc
Start-up time t str 3 ms Max. Measured from the time Vcc reaches its rated minimum
value, 1.62V
Frequency aging f_aging This is included in frequency tolerance specification. +25 °C, first year

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 1 year).

SG-9101CGA 170.000000MHz C20P J AA A @Spread type @Operating temperature ®Modulation profile
- N C: Center spread J:-40 °C ~ +125 °C A: Hershey-kiss (default)
O] ® ® @660 ® D: Down spread B: Sine-wave
C: Triangle
(M®Model, @Package type, ®Frequency, @Package Type ®Function (®Modulation frequency
CG: 2.5 mm x 2.0 mm P: Output enable A: 25.4 kHz (default) @Rise/Fall time

@Spread type, @Spread percentage code, S: Standby B: 12.7 kHz A: Default
®Function, @Operating temperature, C:8.5kHz B: Fast

D: 6.3 kHz C: Slow

(®Modulation frequency, ®Modulation profile, @Rise/Fall time

C: Center spread ®Code 02 05 07 10 15 20
@ modulation Spread percentage +0.25 % +0.5 % +0.75 % +1.0 % +1.5% +2.0 %
D: Down spread ®Code 05 10 15 20 30 40
modulation Spread percentage -0.5 % -1.0 % -1.5% -2.0 % -3.0 % -4.0 %

Modulation frequency: 25.4 kHz (default), 6.3 kHz, 8.5 kHz, 12.7 kHz
Modulation profile: Hershey-kiss (default), Sine-wave, Triangle
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7/.]/ Crystal oscillator SEIKO EPSON CORPORATION
e
B Pindescripon

Pin Name 1/0 type Function
High: Specified frequency output from OUT pin
OE Input | Output enable Lo?/v: O[:t pin is Iov? (wea)I; pul?down), only oFiltput driver is disabled.
1 High: Specified frequency output from OUT pin
ST Input |Standby Low: Out pin is low (weak pull down),
Device goes to standby mode. Supply current reduces to the least as |_std.
2 GND Power |Ground
3 ouT Output  |Clock output
4 Ve Power |Power supply
M Externaldimensions ~ (Unitmm) [l Footprint (Recommended) ~ (Unit: mm)
25 1.1
#4 #3
‘? (o)
(@]
o =
& S >
~ =
(@]
#1 #2
° 1.7

HNotes:
In order to achieve optimum jitter performance the 0.1 pF capacitor between Vcc and GND should be placed. It is also

recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
together with short wiring pattern.
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{7// Crystal oscillator SEIKO EPSON CORPORATION
e

KCRYSTAL OSCILLATOR (Programmable)

OUTPUT: CMOS m

SG - 801 83eries

e Frequency range : 0.67 MHz ~ 170 MHz (1 ppm Step)

e Supply voltage :1.62V ~3.63V

e Function : Output enable (OE) or Standby (ST)

e Frequency tolerance : *=50 ppm (-40 °C ~ +105 °C)
Include frequency aging(+25 °C, 10 years)

* Package :25x2.0,3.2x2.5,5.0x3.2,7.0x5.0 (mm)

o PLL technology to enable short lead time
 Available field oscillator programmer “SG-Writer 11”

Item Symbol Specifications Conditions/Remarks
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.
Supply voltage Voo 162V ~198V ‘ 198V ~220V|220V~280V|270V~3.63V )
Output frequency range fo 0.67 MHz ~ 170 MHz
Storage temperature T_stg -40°C ~ +125°C Storage as single product.
Operating temperature T_use -40 °C ~ +105 °C -
Frequency tolerance” f_tol J: 50 x 10° T_use =-40°C ~ +105 °C
3.2 mA Max. l 3.3 mA Max. 3.4 mA Max. 3.5mAMax. |T_use=+105°C
No load, fo=20 MHz
Current consumption e 2.7 mA Typ. 2.9 mA Typ. 3.0mATyp. |T_use=+25°C
5.5 mA Max. l 5.8 mA Max. 6.7 mA Max. 8.1 mAMax. |T_use=+105°C B
No load, fo= 170 MHz
4.7 mA Typ. 5.7 mA Typ. 6.8 MATyp. |T_use=+25°C
Output disable current I_dis 3.2 mA Max. 3.2 mA Max. 3.3 mA Max. 3.5 mAMax. |OE =GND, fo=170 MHz
Standby current | std 0.9 pA Max. 1.0 pA Max. 1.5 pA Max. 2.5 yAMax. |T_use=+105°C 5T = GND
0.3 pA Typ. 0.4 pA Typ. 0.5 pA Typ. 1.1 pATyp. |T_use=+25°C
Symmetry SYM 45 % ~ 55 % 50 % Vcc Level
lon/loL Conditions [mA]
Rise/Fall time Vee | A | "B | *C | *D
Von 90 % Vcc Min. Default (fo > 40 MHz), | loH -2.5| -3.5| -4.0/ -5.0
Fast lov 25 35 40| 50
Output voltage lon -1.5| -2.0| -2.5| -3.0

Default (fo < 40 MHz)

(DC characteristics) lou 15| 20| 25 3.0

Slow lon -1.0| -1.5| -2.0| -25
VoL 10 % Vcc Max. loL 10/ 15| 20| 25
*A:1.62V~198V,*B:1.98V ~220V,
*C:220V~280V,*D:2.70V ~3.63V

Output load condition L_CMos 15 pF Max. -
Vin 70 % Vcc Min. __
Input voltage OEor ST
Vie 30 % Vcc Max.
3.0 ns Max. fo> 40 MHz
Default
Rise and Fall it 6.0 ns Max. fo< 40 MHz 20 % - 80 % Vec,
time Fast 3.0 ns Max. fo = 0.67 MHz ~ 170 MHz |L_CMOS = 15 pF
Slow 10.0 ns Max. fo = 0.67 MHz ~ 20 MHz
- = S
Disable Time tstp 1 ps Max. \I\;Ice::asured from the time OE or ST pin crosses 30 %
Enable Time t_sta 1 ps Max. Measured from the time OE pin crosses 70 % Vcc
Resume Time t_res 3 ms Max. Measured from the time ST pin crosses 70 % Vcc
Start-up time tstr 3 ms Max. Measured from the time Vcc reaches its rated

minimum value, 1.62 V
Frequency aging f_aging This is included in frequency tolerance specification. +25 °C, 10 years
*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 10 years).

Pin Name 1/0 type Function
High: Specified frequency output from OUT pin

OE Input | Output enable Lo%v: O‘l),lt pin is Iovf/‘ (wea}I,< pul?down), only o?Jtput driver is disabled.
1 High: Specified frequency output from OUT pin

ST Input  |Standby Low: Out pin is low (weak pull down),

Device goes to standby mode. Supply current reduces to the least as |_std.

2 GND Power |Ground
3 ouT Output |Clock output
4 Vee Power |Power supply

= I



V) Cryotaloscilator |

SEIKO EPSON CORPORATION

@6e6006

o o ®

®Model, @Package type,
®Frequency, @Supply voltage,

®Package type @Supply voltage ®Operating temperature Rise/Fall time
CA: 7.0 mm x 5.0 mm T:1.8V~3.3V Typ. H:-40 °C ~ +105 °C A: Default

CB: 5.0 mm x 3.2 mm B: Fast
CE:3.2mm x 2.5 mm ®Frequency tolerance ®@Function C: Slow

CG: 2.5 mm x 2.0 mm J: 50 x 10 P: Output Enable

®Frequency tolerance, ®Operating temperature,

@Function, ®Rise/Fall time

S: Standby

S$G-8018CG S$G-8018CG 1
L
S
1.7
SG-8018CE SG-8018CE .
#4 ‘
Sd 2.4
SG-8018CB .
‘yi -
2 2
1wt
SG-8018CA SG-8018CA .
<
N
N
~
5.08

HENotes:

together with short wiring pattern.

In order to achieve optimum jitter performance, the 0.1 puF capacitor between Vcc and GND should be placed. It is also
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
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/ Crystal oscillator
Y

* Supply voltage
e Function

e Package

/CRYSTAL OSCILLATOR (Programmable)
OUTPUT: CMOS

SG - 81 01 series

e Frequency range : 0.67 MHz ~ 170 MHz (1 ppm Step)
:1.62V~3.63V
: Output enable (OE) or Standby (ST)
* Frequency tolerance, operating temperature:
115 ppm (-40 °C ~ +85 °C)
+20 ppm, £50 ppm (-40 °C ~ +105 °C)
:25x2.0,32x25,50x3.2,7.0x5.0 (mm)
e PLL technology to enable short lead time
 Available field oscillator programmer “SG-Writer 11”

SEIKO EPSON CORPORATION

ltem Symbol Specifications Conditions/Remarks
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.
Supply voltage V -
PPy 9 ce 1.62V~1.98V[ 198V ~220V|220V~280V|270V~3.63V
Output frequency range fo 0.67 MHz ~ 170 MHz
Storage temperature T_stg -40°C ~ +125°C Storage as single product.
-40 °C ~ +85°C -
Operating temperature T
P g temp e -40 °C ~ +105 °C
B: +15 x 10 T_use =-40°C ~ +85 °C
Frequency tolerance™ f_tol C: 20 x 10 T_use =-40°C ~ +105 °C
J: 50 x 10 T_use= -40°C~+105°C
3.2 mA Max. 3.3 mA Max. 3.4 mA Max. 3.5mAMax. |T =+105°C
mA Max \ mA Max mA Max mA Max _use No load, fo= 20 MHz
Current consumption | 2.7 mA Typ. 2.9 mA Typ. 3.0mATyp. |T_use=+25°C
P ““ | 55mAMax. | 5.8mAMax. | 67mAMax. | 81mAMax |T_use=+105°C
No load, fo= 170 MHz
4.7 mA Typ. 5.7 mA Typ. 6.8 MATyp. |T_use=+25°C
Output disable current I_dis 3.2 mA Max. 3.2 mA Max. 3.3 mA Max. 3.5mA Max. |OE =GND, fo=170 MHz
0.9 pA Max. 1.0 pA Max. 1.5 A Max. 25pAMax. |T_use=+105°C | __
Standby current I_std ST =GND
Y - 0.3 pA Typ. 0.4 pA Typ. 0.5 pA Typ. 1.1 pATyp. |T_use = +25°C
Symmetry SYM 45 % ~ 55 % 50 % Vcc Level
[mA]
] Rise/Fall time Vce A | "B *C *D
Von 90 % Vee Min. Default (fo > 40 MHz), |lon | -2.5] -3.5] -4.0[ -5.0
Fast loL 2.5/ 3.5/ 4.0/ 5.0
Output voltage lon -1.5| -2.0] -2.5| -3.0
(DC characteristics) Defaut (fo < 40 MHz) | - 15 2.0 25] 3.0
Slow lon -1.0] -1.5| -2.0| -2.5
Vou 10 % Vcc Max. loL 1.0/ 15| 20| 25
*A:1.62V~198V,*B:1.98V ~220V,
*C:220V~280V,*D:2.70V ~ 3.63 V
Output load condition L_CMOS 15 pF Max. -
Vi 70 % Vcc Min.
Input voltage " 2 ree OEor ST
Vie 30 % Vcc Max.
3.0 ns Max. fo> 40 MHz
_ Default
Rise and Fall it 6.0 ns Max. fo< 40 MHz 20 % - 80 % Ve,
time Fast 3.0 ns Max. fo = 0.67 MHz ~ 170 MHz |L_CMOS = 15 pF
Slow 10.0 ns Max. fo = 0.67 MHz ~ 20 MHz
1 T 1 0,
Disable Time t stp 1 ps Max. \I\;I;asured from the time OE or ST pin crosses 30 %
Enable Time t_sta 1 ps Max. Measured from the time OE pin crosses 70 % Vcc
Resume Time t_res 3 ms Max. Measured from the time ST pin crosses 70 % Vcc
. Measured from the time Vcc reaches its rated
Start-up time t_str 3 ms Max. minimum value, 1.62 V
Frequency aging f_aging This is included in frequency tolerance specification. +25 °C, first year

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 1 year).

Pin Name 1/0 type Function
High: Specified frequency output from OUT pin
OE Output enable Low: Out pin is low (weak pull down), only output driver is disabled.
1 o High: Specified frequency output from OUT pin
ST Standby Low: Out pin is low (weak pull down),
Device goes to standby mode. Supply current reduces to the least as |_std.
2 GND Power |Ground
3 ouT Qutput |Clock output
4 Vee Power |Power supply
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7/!/ Crystal oscillator SEIKO EPSON CORPORATION
W
SG-8101CG 170.000000MHz T C H P A | @Package type @Supply voltage ®Operating temperature Rise/Fall time
0) (@) ® @O®®® |CA7.0mmx50mm T:1.8V ~3.3V Typ. G:-40°C~+85°C A: Default
CB: 5.0 mm x 3.2 mm H: -40 °C ~ +105 °C B: Fast
®Model, @Package type, CE: 3.2 mmx 2.5 mm ®Frequency tolerance C: Slow
®Frequency, @Supply voltage, CG:2.5mmx 2.0 mm B: 15 x 106 ®Function
®Frequency tolerance, ®Operating temperature, C:20 x 10 P: Output Enable
@Function, ®Rise/Fall time J: 50 x 106 S: Standby
Available combination CA: 7.0 mm x 5.0 mm CB: 5.0 mm x 3.2 mm CE: 3.2 mm x 2.5 mm CG 2.5mm x 2.0 mm
B: C: J: B: C: J: B: C: J: C: J:
Frequency tolerance 15x10° | 20 x 10° | 50 x 10 | 15x10° | 20 x 10 | 50 x 10° | 15 x 10 | 20 x 10 | 50 x 10 15X106 20 x 10 | 50 x 10°
Operating |G: -40 °C ~ +85 °C v v M
temperature |H: -40 °C ~ +105 °C v v 4 4 v v v v

In order to achieve optimum jitter performance, the 0.1 puF capacitor between Vcc and GND should be placed.
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
together with short wiring pattern.

SG-8101CG SG-8101CG y
2.
#4 g
o "
o 11
SG-8101CE SG-8101CE »
SG-8101CB SG-8101CB o
2.54
SG-8101CA SG-8101CA
/1.0
#4 #3 La
<
N
N
#1 #2 <
Hﬁﬂ 5.08
HENotes:

It is also
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{7// Crystal oscillator SEIKO EPSON CORPORATION
e

CRYSTAL OSCILLATOR (Programmable)
OUTPUT: CMOS é

SG-8101CGA ===

e Frequency range : 0.67 MHz to 170 MHz (1 ppm Step)

o Supply voltage :1.62V103.63V
o Function : Output enable (OE) or Standby (ST)
» Frequency tolerance, operating temperature:

+15 ppm (-40 °C to +85 °C)

+20 ppm (-40 °C to +105 °C)
+50 ppm (-40 °C to +125 °C)
+100 ppm (-40 °C to +125 °C)

o Package 1 2.5x2.0 (mm)

e PLL technology to enable short lead time

e Conform to AEC-Q100

ltem Symbol Specifi|cations | Conditions/Remarks
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.
Supply voltage Vee  [162Vi01.98 V] 98 Vi 230V [220 Vto 250 V[2.70Vto 365V
Output frequency range fo 0.67 MHz to 170 MHz
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
-40 °C to +85 °C
Operating temperature T_use -40 °C to +105 °C
-40 °C to +125 °C
B : #15x 10° T _use = -40 °C to +85 °C
Frequency tolerance™ f tol C: +20 x 10® T_use = -40 °C to +105 °C
- J : #50 x 10° T_use = -40°C to +125 °C
L : #100 x 10 T_use =-40°C to +125 °C
3.3mAMax. | 3.4 mAMax. 3.5 mA Max. 3.6 mMAMax. |T use=+125 °C
3.2mAMax. | 3.3 mAMax. 3.4 mA Max. 3.5mAMax. |T use=+105°C |No load, fo=20 MHz
Current consumption loc 2.7 mA Typ. 2.9 mA Typ. 3.0mATyp. |T use=+25°C
56 mAMax. | 5.9 mAMax. 6.8 mA Max. 8.2mAMax. |T use=+125°C
55mAMax. | 5.8 mAMax. 6.7 mA Max. 8.1 mAMax. |T use=+105°C |Noload, fo=170 MHz
4.7 mA Typ. 5.7 mA Typ. 6.8 mATyp. |T use=+25°C
. . 3.3 mA Max. 3.4 mA Max. 3.4 mA Max. 3.6 mAMax. |T use=+125°C
Output disable current Ldis 5 mAMax. | 33mAMax | 33mAMax. | 3.5mAMax |T use=+105°C |OF - CND,fo=170 MHz
2.3 pA Max. 2.5 yA Max. 3.0 yA Max. 4.2 yAMax. |T use=+125°C
Standby current I_std 0.9 pA Max. 1.0 pA Max. 1.5 pA Max. 25pAMax. |T _use=+105°C |ST =GND
0.3 pA Typ. 0.4 pATyp. 0.5 pA Typ. 1.1 pATyp. |T_use=+25°C
Symmetry SYM 45 % to 55 % 50 % Vcc Level
lon/loL Conditions [mA]
Rise/Fall time selection |Vec | *A | *B | *C | *D
Von 90 % Vcc Min. Default (fo > 40 MHz), |loH -2.5| -3.5| -4.0| -5.0
Fast lou 25| 35 40| 50
Output voltage lon | -1.5] -2.0| -2.5| -3.0
(DCpcharactgristics) Default (fo<40MHz) - 1\ "™ 275 0] 25| 3.0
Slow low | -1.0| -1.5| -2.0| -2.5
Vou 10 % Vcc Max. loL 10/ 15 20|/ 25
*A:1.62Vto1.98V, *B:1.98V to 2.20 V,
*C:2.20Vt02.80V, *D:2.70 V to0 3.63 V
Output load condition L_CMOS 15 pF Max.
Vi 70 % Vcc Min. -—
Input voltage Vi 30 % Voo Max. OE or ST
Default Z'g s max' ;O . 28 m:z 20 % - 80 % V.
. . .0 ns Max. 0< z o - o Vcc,
Rise and Fall time .t ot 3.0 ns Max. fo = 0.67 MHz to 170 MHz |L_CMOS = 15 pF
Slow 10.0 ns Max. fo = 0.67 MHz to 20 MHz
Disable Time t_stp 1 ys Max. Measured from the time OE or ST pin crosses 30 % Vcc
Enable Time t_sta 1 ys Max. Measured from the time OE pin crosses 70 % Vcc
Resume Time t res 3 ms Max. Measured from the time ST pin crosses 70 % Voc
Start-up time t str 3 ms Max. mggs\bjred from the time Vcc reaches its rated minimum value,
Frequency aging f_aging This is included in frequency tolerance specification. +25 °C, first year

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 1 year).

Pin Name 1/0 type Function
High: Specified frequency output from OUT pin

OE Input | Output enable Low: Out pin is low (weak pull down), only output driver is disabled.
1 High: Specified frequency output from OUT pin

ST Input |Standby Low: Out pin is low (weak pull down),

Device goes to standby mode. Supply current reduces to the least as |_std.

2 GND Power |Ground
3 ouT Qutput |Clock output
4 Vee Power |Power supply

= I
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SG'8101%A170-000000MHZ TCHPA @Package type ®® | ®Frequency tolerance | ®Operating temperature ®@Function
©) ® ® @GO CG: 2.5 mm x 2.0 mm BG |B: 15x 10 G: -40 °C to +85 °C P: Output Enable
CH | C:20x 106 H:-40 °C to +105 °C S: Standby
®Model, @Package type, @Supply voltage JJ [J:50x 106 3 40°C 1o +125 °C.
. 40°C to +125 °
®Frequency, @Supply voltage, T:1.8Vt03.3V Typ. LJ |L:100x 106 Rise/Fall time
®Frequency tolerance, ®Operating temperature, A: Default
®@Function, ®Rise/Fall time B: Fast
C: Slow
25 1.1
44 #3

0.9

0.7 10.6
1

AL

#1

#2
HENotes:

In order to achieve optimum jitter performance, the 0.1 pF capacitor between Vcc and GND should be placed. It is also
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
together with short wiring pattern.




SEIKO EPSON CORPORATION

7// Crystal oscillator

/Programming tool for %
Compliant

Programmable Crystal Oscillator

SG- Writer Il

* Programming tool for programmable oscillator: SG-8018, SG-8101,
S$G-9101,SG-8002, SG-8003, SG-8503, SG-8504 and
SG-8506 series (Blank sample).

* Able to program required frequency at customer side

* External power supply by USB cable.

¢ Available PC OS: Windows 10 etc,

* Small body and easy carry.

Name SG-Writer Il for programmable oscillator: SG-8018, SG-8101, SG-9101,SG-8002, SG-8003,
SG-8503,SG-8504 and SG-8506 series

Operating Temperature +10°C to +40 °C  Writing (+25 °C 45 °C)

Electric Power Supply Via USB

Standard Interface USB 2.0 (mini-B)

Accessories SG-Writer Il, Instruction manual (Documents: English, Japanese)

Software SG-Writer Il

Option Model Product number Model Product number

SG-Writer IC SG-8018CA,SG-8101CA, SG-9101CA SG-8003CA | Q91PR10W00021 SG-8002CE | Q91PR10W00010

socket SG-8018CB,SG-8101CB, SG-9101CB Q91PR10W00025 SG-8002CA | Q91PR10W00005

" SG-8018CE,SG-8101CE,SG-9101CE,SG-8003CE | Q91PR10W00018 SG-8002JC Q91PR10W00004
SG-8018CG,SG-8101CG,SG-9101CG,5G-8003CG | Q91PR10W00024 SG-8002JA Q91PR10W00003
SG-8003JF Q91PR10W00020
SG-8503CA Q91PR10W00026
SG-8504CA Q91PR10W00027
SG-8506CA Q91PR10W00028

Option Model Product number Model Product number

Blank sample SG-8018CA X1G0055710001 SG-8003CE 1.8V Q33519E000001
SG-8018CB X1G0055810001 SG-8003CE 2.5V,3.3V Q33519E000002
SG-8018CE X1G0055910001 SG-8003CG 1.8V X1G0039910001
SG-8018CG X1G0056010001 SG-8003CG 2.5V,3.3V X1G0039910002
SG-8101CA X1G0051910001 SG-8002CE Q3321CE000001
SG-8101CB X1G0052010001 SG-8002CA Q3309CA000002
SG-8101CE X1G0052110001 SG-8002JC Q3307JC010002
SG-8101CG X1G0051810001 SG-8002JA Q3306JA020002
SG-9101CA X1G0053010001 SG-8002DC Q3204DC010002
SG-9101CB X1G0053110001 SG-8002DB Q3203DB010002
SG-9101CE X1G0053210001 SG-8503CA X1G0050111001
SG-9101CG X1G0052910001 SG-8504CA X1G0050211001
SG-8003CA 1.8V X1G0032310001 SG-8506CA X1G0050311001
SG-8003CA 2.5V,3.3V X1G0032310002
SG-8003JF 1.8V X1G0030220001
SG-8003JF 2.5V,3.3V X1G0030220002

*1 If you have IC socket of either SG-8002 series or SG-8003 series, it can use for both SG-8002 series and SG-8003 series.
If you are using SG-WriterII now and will purchase IC socket newly, please choose SG-8003 series socket (Except JC, JA package).

Available PC OS

Windows 7 (32 bit, 64 bit), Windows Vista (32 bit), Windows XP (32 bit)
Windows 10 (32 bit, 64 bit)

Recommend CPU

Over Pentium 4 1.4 GHz or equivalent Processor

Recommend memory Capacity

Windows XP : Over 512 MB
Windows Vista, Windows7 32 bit : Over 1 GB
Windows 7 64 bit : Over 2 GB
Windows 10 : Over 2 GB

Other

USB cable (Type A <> mini-B)
Need SMD *? socket when you write SG-8000 SMD products. (Sold separately)

*2 Conventional IC socket for PROM Writer or SG-Writer (the previous model) can be used for SG-Writer II.

*SG-8003 series has two types of Blank sample. Please write with correct typed sample shown below.

Vce =1.8V type

(For PE, SE)

Vce =2.5V and 3.3 V type (For PD, SD, PC, SC)
*It is able to identify Blank sample between SG-8002 series and SG-8003 series by marking.
*The firmware update is required to program SG-8018, SG-8101, SG-9101, SG-8503, SG-8504 and SG-8506 series.

For details please contact your supplier.
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7// Crystal oscillator

/

OUTPUT : CMOS

eFrequency range
Supply voltage
eFunction

eExternal dimensions
eOperation temperature :

CRYSTAL OSCILLATOR (SPXO)

SG2016CAN

1.2 MHz to 75 MHz
1.8V103.3V Typ.
Standby(sT)
2.0x%x1.6x0.7mm
-40 to +105 °C

RoHS

ﬁ;ee A Compliant

SEIKO EPSON CORPORATION

Iltem Symbol Specifications Conditions / Remarks
Output frequency range fo 1.2 MHz to 75 MHz Please contact us about available frequencies.
Supply voltage T:1.60 Vto 3.63 V 1.2 MHz<fo<60 MHz See of figure
Vce T:1.71Vto 3.63V 60 MHz<f;<75 MHz, +85 °C Max. X1
K:2.25Vt0 3.63V 60 MHz<fo<75 MHz, +105 °C Max. .
Storage temperature T_stg -55 °C to +125 °C Storage as single product.
B: -20°Cto +70 °C See of figure 1
Operating temperature T_use G: -40 °C to +85 °C
H: -40 °C to +105 °C
D: +25x 10 Only -20 °C to +70 °C
Frequency tolerance f_tol J: 450 x 10®
L: +100 x 10°
Current consumption ICC 3.0 mA Max. No load condition Maximum frequency.
Stand-by current |_std 2.7 yA Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level, L_CMOS < 15 pF
Output voltage VOH VCC - 0.4V Min.
VOL 0.4 V Max.
Output load condition L_CMOS 15 pF Max.
Input voltage VIH 80 % Ve Min. ST terminal
VIL 20 % Vcc Max.
Rise time and Fall time tr/ tf 4 ns Max. 20 % Vcc to 80 % Vcc level , L_CMOS=15 pF
Start-up time t_str 3 ms Max. t=0 at 90 %
Frequency aging f aging +3 x 10 / year Max. +25 °C, First year

Product Name

SG2016CAN 25.000000MHz TJGA (@®: Available code DB,JB,JG,JH,LG,LH)

(Standard form) Model Name Frequency [0]ele)] Standard Specification A
@  Supply voltage ®  Frequency tolerance ®  Operating temperature X1 : Maximum T_use of operating range
T | 1.8t03.3V Typ. D | +25x 10 B | -20 °Cto +70 °C Vee[V
K| 2.5t03.3V Typ. J | +50 x 10® G| -40°C to +85 °C 363
L | +100 x 10 H | -40°Cto +105°C

225

1.7
1.60

75 f[MHz]

0.1 + _+_
~ ] ] Pin map
. | Pin_[Connection
1 ST 0.90
2 GND
3 ouT
#4 vcC
Note. To maintain stable operation, provide a more than 0.01uF

ST pin = “H” or “open” : Specified frequency output.

by-pass capacitor at a location as near as possible to the power
ST pin = “L” : Output is high impedance, oscillation stops.

source terminal of the crystal product (between Vcc - GND).

S



SEIKO EPSON CORPORATION

V) _ Cirstal oscilitor__
/

CRYSTAL OSCILLATOR (SPXO)
OUTPUT : CMOS

SG-211S*E

2.375 MHz to 60.000 MHz
1.8V Typ./ 25V Typ./ 3.3V Typ.
1.2 mATyp.
(SEE: 1.8V No load condition 40 MHz)
Standby(sT)
25%20x%0.7mm

Pb B (Rotis
ﬂ Free ‘Compliant

-\ -

eFrequency range
eSupply voltage :
eCurrent consumption :

eFunction
eExternal dimensions

Item Symbol SG211SEE | gg:;'ff ggoEns | SG-211SCE Conditions / Remarks
Output frequency range fo 2.375 MHz to 60.000 MHz Please contact us about available frequencies.
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage vee 16V to 2).15 v 22Vto 2).(? v 27Vto 3).'5 v
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +90 °C
D: +20 x 106, E: +15 x 106 -20 °C to +70 °C o
Frequency tolerance f tol H: 20 x 10, T: +15 x 10° 40 °C to +85 °C Ve +10% .
- : included in reflow drift
a: +15 x 10, b: +£20 x 10%,d: +25 x 10°® -40 °C to +90 °C
2.3 mA Max. 2.5 mA Max. 3.5 mA Max. No load condition,2.375 MHz<fo<32 MHz
. 2.8 mA Max. 3.0 mA Max. 4.0 mA Max. No load condition,32 MHz<fo<40 MHz
Current consumption e 33mAMax. | 3.5 mA Max. 45mAMax. _ |No load condition,40 MHz<fo<48 MHz
4.5 mA Max. 5.0 mA Max. 6.0 mA Max. No load condition,48 MHz<fo<60 MHz
Stand-by current I_std 5.0 pA Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level,L_CMOS < 15 pF
VoH 90 % Vcc Min. loH=-4 mA
Output voltage VoL 10 % Voc Max. loL= 4 mA
Output load condition (CMOS)| L_CMOS 15 pF Max.
Input voltage Vin 80 % Ve Min. ST terminal
ViL 20 % Vcc Max.
Rise time / Fall time tr/ tf 4.5 ns Max. 20 % Vcc to 80 % Vcc level,L_CMOS=15 pF
Start-up time t_str 5 ms Max. t=0 at 90 % Vcc
Frequency aging f_aging This is included in frequency tolerance specification.  [+25 °C, First year, Vcc= 1.8V, 2.5V, 3.3V

Product Name SG-211 S E E 40.000000MHz D ®Supply voltage ®Frequency tolerance
(Standard form) ©) @0 @ ® E | 1.8V Typ. D | +20 x 10°/-20 to +70°C
®Model ®@Function (S:Standby)  ®Supply voltage D | 25V Typ. E | +15 x 10/ -20 to +70°C
@Frequency ®Frequency tolerance C | 3.3V Typ. H [ £20 x 10°/-40 to +85°C
T | +15x 10/ -40 to +85°C
a | #15x10°/-40 to +90°C
b | +20 x 10°/-40 to +90°C
d +25 x 10/ -40 to +90°C
Cc
25 (ex. 0.01 pF)
#4 #
— - 4 #3 —#4 Resist
o 40.00T #3
o —
o @
v \ — r N—— o
#1
#1 #2 " 08|
e
Pin map
,\_ﬂ _' — . Pin | Connection
<y — 1 ST
2 GND #2
3 ouT 1.7
4 Vce To maintain stable operation, provide a 0.01uF to
N_ote. 0.1uF by-pass capacitor at a location as near as
ST pin = HIGH : Specified frequency output. possible to the power source terminal of the crystal
ST pin = LOW : Output is high impedance, oscillation stops. product (between Vce - GND).
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Pb RoHS

ﬂ Free ‘ Compliant

CRYSTAL OSCILLATOR (SPXO)
OUTPUT : CMOS

SG-210STF

eFrequency range : 1 MHzto 75 MHz
eSupply voltage : 16Vto36V
eFunction : Standby(sT)
eExternal dimensions : 25x20x%x0.8mm
eOperation temperature : -40to +105°C
oVibration mode :  Fundamental
ltem Symbol Specifications Conditions / Remarks
Output frequency range fo 1MHz to 75MHz Please contact us about available frequencies.
16Vto3.6V 1 MHz<fo<60 MHz
1.71Vto 3.6V 60 MHz<fo<75 MHz, T_use=+85 °C Max.
Supply voltage Vee 22Vto3.6V 60 MHz<fo<75 MHz, T_use=+105 °C Max.
1.8V Typ. 2.5V Typ. 3.3V Typ. ) .
16 Vo 2).15 v 22Vto 3).((‘)) v 2.7Vto 3}.15 vy |Seeoffigure ™1
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C / -40 °C to +105 °C See of figure *1
S: £25 x 10 -20°Cto +70 °C
Frequency tolerance f_tol L:+50 x 10° -40 °C to +85 °C
Y:+50 x 106, W:+100 x 10 -40 °C to +105 °C
1.5 mA Max. 1.6 mA Max. 1.8 mA Max. |No load condition 1MHz<fo<20MHz
Current consumption lcc 1.8 mA Max. 2.0 mA Max. 2.2 mAMax. |No load condition 20MHz<fo<40MHz
2.1 mA Max. 2.4 mA Max. 2.6 mA Max. |No load condition 40MHz<fo<60MHz
2.4 mA Max. 2.8 mA Max. 3.0 mAMax. |No load condition 60MHz<fo<75MHz
Stand-by current I_std 2.1 uA Max. 2.5 yA Max. 2.7 yAMax. |ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level, L_CMOS < 15 pF
Output voltage VOH Vce-0.4V Min.
VoL 0.4V Max.
QOutput load condition (CMOS)| L_CMOS 15 pF Max.
Input voltage Vi 80 % Vcc Min. ST terminal
ViL 20 % Vcc Max.
Rise time and Fall time te/ tr 4 ns Max. \ 3 ns Max. 20 % Vcc to 80 % Vcc level,L_CMOS=15 pF
Start-up time t_str 3 ms Max. t=0 at 90 % Vcc+85°C,(+105 °C.)
Frequency aging f_aging +3 x 10%/ year Max. +25 °C, First year, Vcc=1.8V, 2.5V, 3.3V
-145 dBc/Hz Typ. @1kHz ,fo=48MHz
Phase noise CIN -158 dBc/Hz Typ. @100kHz ,fo=48MHz
-161 dBc/Hz Typ. @Floor Lv.

*1 : Maximum T_use of operating range

Product Name SG-210 S T F 25.000000MHz L @Supply voltage o
(Standard form) ® o]e) ® ® T]16t03.6V See of figure *1 ST
®Model ®@Function (S:Standby) ®Frequency tolerance
®Supply voltage ~ @Frequency S 135 X 1}(1)'6 720 to +70°C 22
®Frequency tolerance L | 50 x 10°/ -40 to +85°C .
Y | #50 x 10/ -40 to +105°C 16 '
W/ +100 x 10%/-40 to +105°C ' ! L
1 60 75  foMHz]

C
25 (ex. 0.01 pF)
#4
#3 #3 #4 Resist
o ¥ 1.1 #3
N #4 7
~
o @
o
#1 #2 #1 0.8 # -
Pinma -
Pin | Connection _v | f
I a3 o
2 GND #1 | #2
3 ouT 17
4 Vee To maintain stable operation, provide a 0.01uF to 0.1uF by-pass
Note. " Y - capacitor at a location as near as possible to the power source
ST pin = HIGH or "open" : Specified frequency output. " inal of th tal duct (bet Vi GND
ST pin = LOW : Output is high impedance, oscillation stops. erminal of the crystal product (between Vcc - )-

61




V) Corotal osciacor_|
/

CRYSTAL OSCILLATOR (SPXO)
OUTPUT : CMOS

SG-210S*B

2 MHz to 60 MHz
1.5V Typ./ 1.8V Typ./ 2.5V Typ./ 3.3V Typ.

eFrequency range
«Supply voltage

SEIKO EPSON CORPORATION

eCurrent consumption : 0.9 mATyp.
(SEB: 1.8 V No load condition 48 MHz)
eFunction Standby(sT)
eExternal dimensions 2.5%x20%0.8mm
eOperation temperature :  +105°C/ +125 °C
ltem Symbol | SG-210SGB | SG-210SEB | SG-210SDB | SG-210SCB Conditions / Remarks
Output frequency range fo 23'\9:;'_:2 2 MHz to 60 MHz Please contact us about available frequencies
1.5V Typ. 1.8V Typ. | 25V Typ. | 3.3V Typ.
Supply voltage Vee L3Viotry | 16VIo2ay | 25V 030V |27V 036
Storage temperature T stg -40 °C to +125 °C Storage as single product.
Operating temperature T use |-40°Cto+85°C/-40°Cto+105°C/-40°Cto +125°C
. y -10 °C to +60 °C, fo < 32 MHz,
F:420 x 10° Vce £10%, except reflow drift.
B: 50 x 10, C: +100 x 10 -20 °C to +70 °C
Frequency tolerance f_tol L:450 x 10°,M:+100 x 10 40 °C to +85 °C
- Y:+50 x 10°,W:£100 x 10°° -40 °C to +105 °C
- Z:+100 x 105, X:+150 x 10 -40 °C to +125 °C
Current consumption . 1.0 mA Max. | 1.6 mA Max.|2.4 mA Max. | 3.0 mA Max. |[No load condition
— 2.0 mA Max | 3.0 mA Max. | 4.0 mA Max. No load condition +105 °C,+125 °C
0.3 yJAMax. | 0.5 yA Max. | 1.0 yA Max. | 1.0 yA Max. | ST =GND
Stand-by current |_std _ 1.6 JAMax. | 2.4 A Max. | 3.0 pA Max. | ST=GND +105 °C,+125 °C
45 % to 55 % o o o o 2 MHz=fo<16 MHz
Symmetry sym | 40%10609% |*° %1090 %45 %1055 % 450, 1 55 9, 16 MHz<fo<32 MHz 50 % Ve level
- 40 % to 60 %|40 % to 60 % 32 MHz<fo<60 MHz L_CMOS < 15 pF
- 40 % to 60 % +105 °C,+125 °C
VoH 90 % Vcc Min. loH=-1 mA
Output voltage VoL 10 % Voc Max. loL= 1 mA
Output load condition(CMOS) | L_CMOS 15 pF Max.
Input voltage Vin 80 % Ve Min. ST terminal
ViL 20 % Vcc Max.

L . 5 ns Max. 4 ns Max. 3 ns Max. +85 °C 20 % Vce to 80 % Ve
Rise time and Fall time ol tf - | 7 ns Max +105 °C,+125 °C level,L_CMOS=15 pF
Start-up time t_str 3 ms Max. t=0 at 90 % Vcc (+105 °C,+125 °C : 5 ms Max.)
Frequency aging f aging +3 x 10/ year Max. +25 °C, First year, Vcc=1.5V,1.8V,2.5V, 3.3V

Product Name SG-210 S G B 27.000000MHz L ®Supply voltage ®Frequency tolerance *Except for SGB

(Standard form) 0) @0 ® ® G | 1.5V Typ. F | 20 x 10° /-10 to +60°C( fo=32 MHz)

@®Model ®@Function (S:Standby) E 1.8V Typ. B +50 x 10 /-20to +70°C

®Supply voltage @Frequency D | 25V Typ. C | #100x 12'6/ -20 to +70°C

®Frequency tolerance C 3.3V Typ. ,\Ih f?gox:?().s// __1?) ttz :%550%
Y* +50 x 10 /-40 to +105°C
W* +100 x 10%/-40 to +105°C
zZ* +100 x 10%/-40 to +125°C
X* +150 x 10%/-40 to +125°C

2.5
#4 #3 # #4
J | 27.00B
o
O B631A ZI
#1 0 #2|<0—8> #1
Pinma
© Pin | Connection
e 1 §T
2 GND
3 ouT
4 Vce

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

C
(ex. 0.01 pF)

Resist

4%

7

F—7 ]

0.9

1.3

#1 #2

terminal of the crystal product (between Vcc - GND).
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To maintain stable operation, provide a 0.01uF to 0.1uF by-pass
capacitor at a location as near as possible to the power source
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CRYSTAL OSCILLATOR (SPXO) ﬁpr;e

OUTPUT : CMOS

Low Jitter
SG-210S*D
-
eFrequency range : 50.000 MHz to 80.000 MHz
eSupply voltage : 1.8V Typ./25VTyp./3.3 VTyp.

oCurrent consumption : 7.0 mA Max.
: (SDD: 2.5V No load condition 80 MHz)
eFunction :  Standby(sT)

eExternal dimensions : 2.5x 2.0 x 0.8 mm
Specifications "
Item Symbol SG-210SED | SG-210SDD | SG-210SCD Conditions / Remarks
Output frequency range fo 50.000 MHz to 80.000 MHz Please contact us about available frequencies.
1.8 V Typ. 2.5V Typ. 3.3V Typ.

Supply voltage Vee 16Vi02.2V 22V103.0V 27V1036V
Storage temperature T stg -40 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C
Frequency tolerance f tol B: +50 x 106, C: +100 x 10°® -20 °C to +70 °C

i y - L: +50 x 105, M: £100 x 10°® -40 °C to +85 °C
Current consumption Icc 6.0 mA Max. 7.0 mA Max. 8.0 mA Max. No load condition
Stand-by current I_std 10.0 pA Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level,L_CMOS < 30 pF

VoH Vcc -0.4 V Min. loH=-8 mA(SCD,SDD), -4 mA(SED)
Output voltage VoL 0.4 V Max. loL= 8 mMA(SCD,SDD), 4 mA(SED)
Output load condition (CMOS)| L CMOS 30 pF Max.
Inout volt VIH 70 % Vcc Min. ST terminal
nput voltage VIL 30 % Voo Max. ermina
I . 20 % Vcc to 80 % Vcc level,
Rise time / Fall time te/ t 4 ns Max. L_CMOS < 30 pF
Start-up time t_str 2 ms Max. t=0 at 90 % Vcc
. . +3 x 10 year Max.. +25 °C, First year, Vcc=1.8V, 2.5V, 3.3V
Frequency aging f_aging +10 x 10% 10 years Max. +25 °C, 10 years, Vcc= 1.8V, 2.5V, 3.3 V
tby 0.1 ps Typ. 0.1 ps Typ. Deterministic Jitter
Jitter *1 tRJ 3.2 ps Typ. 2.7 ps Typ. Random Jitter
tRMS 30 ps Typ. 25 ps Typ. Peak to Peak L_CMOS <15 pF
. Offset frequency:

Phase Jitter trJ 1.0 ps Max. 12 KHz to 20 MHz

*1 Tested using a DTS-2075 Digital timing system made by WAVECREST with jitter analysis software VISI6.

Product Name $G-210 S E D 50.000000MHz L ®Supply voltage ®Frequency tolerance
(Standard form) 0] @06 @ ® E | 1.8V Typ. B | +50 x 10° /-20 to +70°C
®Model @Function (S:Standby)  ®Supply voltage D | 2.5V Typ. C | £100 x 10/ -20 to +70°C
@®Frequency ®Frequency tolerance C | 3.3V Typ. L +50 x 10° /-40 to +85°C
M | #100 x 10/ -40 to +85°C
w 25 > ( 0%1 F)
o > ex.0.01p
# #3 #3 #4 —
50 OOB |_ _| Resist
o . /
N 1.1
oB631A =i w Lt
o A
| w— I\ m
#1 #2 #% # ‘ wd
Pin map it
) —] I Pin | Connection
o || 1 ST 4 f
2 GND
3 ouT #1 "—,‘ #2
4 Vce 1.7
M)te. To maintain stable operation, provide a 0.01uF to
ST pin = HIGH or "open" : Specified frequency output. 0.1uF by-pass capacitor at a location as near as
ST pin = LOW : Output is high impedance, oscillation stops. possible to the power source terminal of the crystal
product (between Vcc - GND).

I o
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Pb RoHS

CRYSTAL OSCILLATOR (SPXO) ﬁl—":‘ee %t
OUTPUT : CMOS
Low Jitter
SG-210S*H
-
eFrequency range : 80.000 MHz to 170.000 MHz
Fundamental mode oscillator
eSupply voltage : 1.8V Typ./25VTyp./3.3V Typ.
oOutput : CMOS
eFunction :  Standby(sT)
eExternal dimensions : 2.5x 2.0 x 0.8 mm
Item Symbol SG210SEH | Sréchn;(;a(\)tISoS; | SG-210SCH Conditions / Remarks
80.000 MHz to 170.000 MHz Please contact us about available frequencies.
Output frequency range fo 100MHz, 106.25MHz, 125MHz, 133.33MHz, 150MHz, St N
156.25MHz andard frequency. *1
Supply voltage Vce 1.8V+10% | 25V+10% | 33V+10% [*2
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T _use -40 °C to +85 °C
Frequency tolerance f tol B: +50 x 105, C: +100 x 10°® -20 °C to +70 °C
- L: £50 x 10, M: £100 x 10 -40 °C to +85 °C
Current consumption lcc 6.0 mA Max. 7.0 mA Max. 9.0 mAMax. [No load condition,80 MHz<fo<125 MHz
8.0 mA Max. 9.0 mA Max. 11.0 mA Max. |No load condition,125 MHz<fo<170 MHz
Stand-by current I_std 10.0 A Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level, L_CMOS < 15 pF
Output voltage VoH 90 % Vcc Min. IoH = -4mA
VoL 10 % Vcc Max. loL =4mA
QOutput load condition (CMOS)| L CMOS 15 pF Max.
Input voltage Vi 80 % Ve Min. ST terminal
ViL 20 % Vcc Max.
Rise time / Fall time tr/ tf 3 ns Max. | 2 ns Max. 20 % Vcc to 80 % Vcc level, L_CMOS <15 pF
Start-up time t_str 5 ms Max. T=0 at 90 % Vcc
Frequency aging f_aging 15 x 10° / year Max. +25 °C, First year
Jitter *3 tp-p 22 ps Typ. 20 ps Typ. Peak to Peak
Phase Jitter tpJ 0.7 ps Max. 0.6 ps Max. Offset Erggllfl(;q?IZOMHz L_CMOS <15 pF
*1 Please contact us for requirements not listed in the specification.
*2 fo > 157MHz: Vcc + 5%
*3 Based on SIA-3100C signal integrity analyzer made from WAVECREST.
Product Name SG-210 S E H 125.000000MHz L ®Supply voltage ®Frequency tolerance
(Standard form) © 6 @ ® E | 1.8V Typ. B_ [ £50 x 10° /-20 to +70°C
®Model @Function (S:Standby)  ®Supply voltage D | 2.5V Typ. C | £100 x 10/ -20 to +70°C
@Frequency ®Frequency tolerance C | 3.3V Typ. L | 50 x 10° /-40 to +85°C
M | 100 x 10°/-40 to +85°C
C
25 (ex. 0.01 pF)
j#4 \ . # r—— —\#4 Resist
o
o || 125.0B —
\ 7N\ g — e
#1 #2 #2 |‘0_8’| #
«
Pin map -
°°I 1 Pin Conrfctlon )
o | I 1 ST
) 2 GND #2
3 ouT 1.7
4 Vce To maintain stable operation, provide a 0.01uF to
N_ote. 0.1uF by-pass capacitor at a location as near as
ST pin = HIGH or "open”: Specified frequency output. possible to the power source terminal of the crystal
ST pin = LOW : Output is high impedance, oscillation stops. product (between Vcc - GND).
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CRYSTAL OSCILLATOR (SPXO)

OUTPUT : CMOS

eFrequency range
eSupply voltage
eCurrent consumption

eFunction
eExternal dimensions

SG -310 series

2 MHz to 80 MHz

1.8V Typ./ 2.5V Typ./ 3.3V Typ.

1.5 mATyp.

1.8 V No load condition 48 MHz)
Standby(sT)

3.2x25x1.05mm

(SEF:

SEIKO EPSON CORPORATION

+10 x 10 Max.

Item Symbol | SG-310 SEF \ SG-310 SDF | SG-310 SCF | SG-310 SDN | SG-310 SCN Conditions / Remarks
Output frequency range fo 2.000 MHz to 48.000 MHz 3.000 MHz to 80.000 MHz | Please contact us about available frequencies.
1.8V Typ. 2.5V Typ. 3.3V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage Vee 1 6Vito 2yz V| 22Vto 3y.r(>) V[27Vto 2{% V|22Vio 2y3 V|27Vio ;{Z v
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T_use -40 °C to +85 °C | -40 °C to +85 °C (+105 °C) |Please contact us about +85 °C < T_use
B: +50 x 10, C: +100 x 10® -20 °C to +70 °C
f tol L: +50 x 10, M: £100 x 10® -40 °C to +85 °C
Frequency tolerance - - D:+20 x 10 ,S:425 x 106 |-20 °C to +70 °C
- R:#25 x 10 ,P:+20 x 10 |-30 °C to +85 °C
- J:+25 x 106 -40 °C to +85 °C
1.5mAMax. | 1.5 mAMax. | 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 mAMax. | 2.5 mA Max. No load condition, 8 MHz<fo<16 MHz
Current consumption Icc 2.0 mA Max. 2.0 mA Max. | 2.5 mA Max. 40mAMax. | 5.0 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<fo<33 MHz
3.0 mA Max. 3.5mAMax. | 4.5mA Max. No load condition, 33 MHz<fo<48 MHz
- 6.0 mA Max. | 7.0 mA Max. |No load condition, 48 MHz<fo<80 MHz
0.7 pA Max. 1.5 pA Max. 2.0 pA Max. .
Stand-by current I_std (02 uATyp) | (0.5uATyp) | (1.0 HATyP.) 10 pA Max. ST =GND
45 % to 55 % o o 2 MHz=fo<16 MHz
Symmetry SYM | o 060 % 48%1085% | 45041055 % 45 % t0 55 % 16 MHz<fo<40 MHz fOS/RA\(/)CSC Le;’g'pF
40 % to 60 % 40 MHz<fo<80 MHz - B
Output voltage VoH 90 % Vce Min. IoH=-3 mA
VoL 10 % Vcc Max. loL=3mA
Output load condition (CMOS) | L_CMOS 15 pF Max.
VIH 80 % Vcc Min. 70 % Vcc Min. — .
Input voltage ViL 20 % Vcc Max. 30 % Vcc Max. ST terminal
Rise time / Fall time te/ t 4 ns Max. 20 % Vcc to 80 % Vcc level, L_CMOS=15 pF
Start-up time t_str 10 ms Max. 2 ms Max. t=0 at 90 % Vcc
. . +5 x 10 / year Max. +3 x 10 / year Max. +25 °C, First year, Vcc=1.8V,2.5V,3.3V
Frequency aging f_aging

+25 °C, 10 years

Product Name SG-310 S E F 25.000000MHz L ®Supply voltage ®Frequency tolerance *Only SDN, SCN are available
(Standard form) @ 1e) @ ® E | 1.8V Typ. B | +50 x 10 /-20to +70°C D* | 20 x 10 /-20to +70°C
®Model @Function (S:Standby) D | 25V Typ. C | £100 x 10°®/-20 to +70°C S* | +25x 10 /-20to +70°C
®Supply voltage @Frequency C | 3.3V Typ. L | £50 x 10° /-40to +85°C | R* | +25x 10 /-30 to +85°C
®Frequency tolerance M | +100 x 10°/-40t0 +85°C | P* | +20 x 10 /-30 to +85°C
J* | +25x 10° /-40 to +85°C
3.2 C (ex.0.01 uF)
- #3 #4
_ 14
0
< #4 Z #3
™~ I
o A -
- #2 IT, \4
9 i
Pin map
Y W Pin | Connection
w0 —
S I:' 1 ST
- 2 GND #1 #
3 ouT AN
4 Vee 24 _Resist
Note. To maintain stable operation, provide a 0:01uF to 0.1uF by-pass
ST pin = HIGH or "open" : Specified frequency output. capacitor at a location as near as possible to the power source
ST pin = LOW : Output is high impedance, oscillation stops. terminal of the crystal product (between Vcc - GND).
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(| GRYSTAL GSGILLATOR (5PX0) Z..
SG5032CAN,CBN/CCN
SG7050CAN,CBN/CCN

eFrequency range : CAN 1 to 75 MHz (Fundamental mode)
: CBN 80 to 170 MHz (Fundamental mode)
: CCN 2.5 to 50 MHz (Fundamental mode)
eSupply voltage : CAN/CBN 1.8V to 3.6V Typ.
: CCN 5.0V Typ.
eFunction : CAN / CBN Standby(sT) | e —l
Outout : CCN g:ﬂtgg enable(OE) /CBNICCN JCBN/CCN
° : 3
- b
Specifications
Item Symbol SG5032CAN SG5032CBN SG5032CCN Conditions / Remarks
SG7050CAN SG7050CBN SG7050CCN
Output frequency range fo 1 MHz to 75 MHz | 80 MHz to 170 MHz | 2.5 MHz to 50 MHz |Please contact us about available frequencies.
T:1.6Vt03.63V 1 MHz<fo<60 MHz See
Supply voltage Vce T.171Vt0363V | T:16Vt03.63V | H:45Vto55V [60 MHz<fo<75 MHz, +85 °C Max. 1
K:2.25V t03.63 V 60 MHz<fo<75 MHz, +105 °C Max. | (CAN)
Storage temperature T_stg -40 °C to +125 °C Storage as single product.

B:-20 °C to +70 °C, G: -40 °C to +85 °C

Operating temperature T_use H: 40 °C to +105 °C| . See of figure *1 (CAN)
D ( Only CAN type ) : +25 x 10®, J : +50 x 10® -20 °C to +70 °C
J: 450 x 10°® -40 °C to +85 °C
Frequency tolerance f_tol 7150 x 10°
L2100 x 10° - - -40 °C to +105 °C
Current consumption Icc 3.0 mA Max. 11 mA Max. 20 mA Max. No load condition Maximum frequency.
Stand-by current |_std 2.7 pA Max. 10 pA Max. - sT=GND
Disable current |_dis - - 10 mA Max. OE=GND
Symmetry SYM 45 % to 55 % 40 % t0 60 % |50 % Vcc level, L_CMOS < 15 pF
Output voltage VOH Vce-0.4 Min.
VoL 0.4 V Max.
Output load condition L CMOS 15 pF Max. | 50 pF Max. CMOS load
Input voltage Vin 80 % Vcc Min. st ,OE terminal
ViL 20 % Vcc Max. ’
Rise time / Fall time te/ tf 4 ns Max. 3 ns Max. | 5 ns Max. 20 % Vcc to 80 % Vcc level, L CMOS =15 pF
Start-up time t_str 3 ms Max. 5 ms Max. t=0 at 90 % Vcc +85°C,(+105°C)
Frequency aging f aging | +3 x 10/ year Max. +5 x 10 / year Max. +25 °C, First year.
Product Name  SG5032 C AN 25.000000MHz T J GA (®®: Available code DB,JB,JG,JH,LG,LH) *1 : Maximum T_use of operating range for SGxxxxCAN
(Standard form) @ ® ® @60 VeelV
®Model @0Output (C:CMOS)  ®Frequency ®@Supply voltage ®Frequency tolerance 363 F-
®Operating temperature range  @Internal identification code (“A” is default)
@Supply voltage ®Frequency tolerance ®Operating temperature range 025 o
T 1.6 ~3.63V D | +25 x10° B | -20to +70°C ’
1.71~3.63V | See* J | +50 x 10 G | -40to +85°C 171 b=
K | 225~3.63V | (CAN) L | £100 x 10® H | -40to +105°C 160 -
H | 45~55V f,[MHz]

0SG5032 type ¢SG7050 type ¢SG5032 type » 16 e
& . ex. 0. ™
T A— cl( 001“25‘3 |;f
(E156.25 | 2| E 25.000 - = Z
o~ o Resist
7 1o conose | O cAN3asK |
= —) #

#1 2
DE: 3| #2, 2.54
7.0

T gl . ¢SG7050 type
Em . .

SI Pin map e T ..
Pin Connection Resist

1* OE or ST
Note. 2 GND 5.08
OE pin = "H" or "open" : Specified frequency output. 3 ouT To maintain stable operation, provide a 0.01uF to
OE pin ="L" : Output is high impedance. 4 Vce 0.1uF by-pass capacitor at a location as near as
ST pin = "H" or "open" : Specified frequency output. *OE function is only available SGxxxxCCN possible to the power source terminal of the crystal
ST pin ="L" : Output is high impedance. oscillation stops. product (between Vcc - GND).
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/7[/ Crystal oscillator SEIKO EPSON CORPORATION

CRYSTAL OSCILLATOR (SPXO)

OUTPUT : CMOS

HIGH-STABILITY

HG -2150CA series
eFrequency range : 1 MHz to 60 MHz
eSupply voltage : 3.3V Typ./5.0V Typ.
eFrequency tolerance : +15x10% /-20 °C to +70 °C
eFunction : Output enable (OE)
eExternal dimensions : 7.0 x5.0 x 1.4 mm

E 35328
OSVC1BIA |
J

Item Symbol SVH/BXH Specnﬁratlons SVC/BXC Conditions / Remarks
Output frequency range fo 1.000 MHz to 60.000 MHz Please contact us about available frequencies.
Supply voltage Vce H:5.0 V0.5V | C:3.3V+0.3V
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T_use V:-20 °C to +70 °C  X:-40 °C to +85 °C
Frequency tolerance f_tol S:£15x10° "1 -20°Cto+70°C
- B: +25x 10° *1 -40 °C to +85 °C
Current consumption Icc 30 mA Max. 25 mA Max. No load condition, OE = Vcc
Disable current |_dis 15 mA Max. 12 mA Max. OE=GND
Symmetry SYM 45 % to 55 % 50 % Vcc level
Output voltage VoH Vcc-0.4 V Min. loH=-4 mA
VoL 0.4 V Max. lo.=4 mA
Output load condition L_CMOS 15 pF Max. CMOS load
VIH 70 % Vcec Min. .
Input voltage Vi 30 % Voo Max. OE terminal
Rise time / Fall time tr/ t 4 ns Max. 20 % Vcc to 80 % Vcc level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s.
Frequency aging f_aging +10 x 10° Max.  *2 +25 °C, 10 years

*1 Frequency tolerance includes variation in reflow soldering drift, operating temperature range, supply voltage range and load change.
*2 50 MHz < fo < 60 MHz: +15 x 10 Max.

Product Name HG-2150CA 35.328000MHz S V H
(Standard form) 0] @ ®®6
(®Model ®@Frequency ®Frequency tolerance ®@Operating temperature ~ ®Supply voltage
®Frequency tolerance @Operating temperature ®Supply voltage
S | #15x10®/-20 to +70°C V | -20 to +70°C C [33VTyp.
B | #25 x 10/ -40 to +85°C X | -40to +85°C H [5.0VTyp.

#3 -
4 C (ex. 0.01 pF) #4 #3

s
c [
-1 ~
- J <
#2 #1 ;
1.4
Resist L
Pin ma #1 #2
Pin | Connection
1 OE 5.08
5.08 2 GND To maintain stable operation, provide a 0.01uF to
3 ouT 0.1uF by-pass capacitor at a location as near as
Note. 4 vVce possible to the power source terminal of the
OE Pin crystal product (between Vcc - GND).

OE pin ="H" or "open" : Specified frequency output.
OE pin ="L" : Output is high impedance
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7// Crystal oscillator SEIKO EPSON CORPORATION

Pb RoHS

CRYSTAL OSCILLATOR (SPXO)
OUTPUT : CMOS

SG2016CAA

. A——
For Automotive

eFrequency range : 1.2 MHz to 75 MHz
*Supply voltage : 1.8Vt 3.3V Typ.
eFunction :  Standby(sT)
eExternal dimensions : 2.0 x 1.6 x 0.7 mm

eOperation temperature : -40 to +125 °C

«Conforms to AEC-Q200

ltem Symbol Specifications Conditions / Remarks
Output frequency range fo 1.2 MHz to 75 MHz Please contact us about available frequencies.
Supply voltage Vce 1.60 Vto 3.63 V See of figure %1
Storage temperature T_stg -55°C to +125 °C Storage as single product.
G: -40°Cto+85°C See of figure %1
Operating temperature T _use H: -40°Cto +105 °C
J: -40°Cto+125°C
J: 450 x 10®
Frequency tolerance f_tol L: +100 x 10®
T. £150 x 10®
Current consumption Icc 3.5 mA Max. No load condition Maximum frequency.
Stand-by current |_std 3.3 A Max. ST =GND
Symmetry SYM 45 % to 55 % 50 % Vcc level , L_CMOS < 15 pF
Output voltage VoH Vcc - 0.4 V Min.
VoL 0.4 V Max.
Output load condition L _CMOS 15 pF Max.
Input voltage Vi 80 % Ve Min. ST terminal
ViL 20 % Vcc Max.
Rise time and Fall time te/ tf 4 ns Max. 20 % VCC to 80 % VCC level , L_CMOS=15 pF
Start-up time t_str 3 ms Max. t=0 at 90 %
Frequency aging f aging +3 x 10 / year Max. +25 °C, First year
Product Name SG2016CAA 25.000000MHz TJGA (@®:Available code JG,JH,LG,LH,LJ,TJ)
(Standard form) Model Name Frequency (D@@T— Standard Specification A
@  Supply voltage ®  Frequency tolerance ®  Operating temperature %1 : Maximum T_use of operating range
T | 1.8t03.3V Typ. J | 450 x 10 G| -40°C to +85 °C VeelV]
K| 25033V Typ. L | +100 x 10 H | -40 °C to +105 °C 363 k-
T | +150 x 10 J | -40°Cto+125°C

225

1.71
1.60

12 54 60 75 f[MHzZ]

1.40
[=]
J | 25A0JG s L <f 3
@ = | | o
oA641K 3¢ o
e -
-
P Pin map
Pin | Connection
# ST
b ST 0.90
I3 ouT
j4 vCC
Note. To maintain stable operation, provide a more than 0.01uF
ST pin = “H” or “open” : Specified frequency output. by-pass capacitor at a location as near as possible to the power
ST pin = “L” : Output is high impedance, oscillation stops. source terminal of the crystal product (between Vcc - GND).
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/

ﬂ:RYSTAL OSCILLATOR (SPXO)
OUTPUT : CMOS
For Automotive

SG-210 S*BA

2 MHz to 60 MHz
1.8V Typ./2.5V Typ./ 3.3V Typ.

-
For Automotive

eFrequency range
eSupply voltage

eCurrent consumption 0.9 mA Typ.
(SEB: 1.8 V No load condition 48 MHz)
eFunction Standby(ST)
eExternal dimensions 2.5%x20x%0.8mm
eOperation temperature +105°C/+125°C

SEIKO EPSON CORPORATION

eApplications

eConforms to AEC-Q200

Car audio, Vehicle camera system,
Car navigation system, ECU clock,
Clock, Meter, Remote keyless entry

ltem Symbol Specifications Conditions / Remarks
Y SG-210SEBA | SG-210SDBA | SG-210SCBA
Output frequency range fo 2 MHz to 60 MHz Please contact us about available frequencies.
1.8V Typ. 2.5V Typ. 3.3V Typ.
Supply voltage Vee 16V1022V 22Vt03.0V 27V1036V
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C /-40 °C to +105 °C / -40 °C to +125 °C
B: £50 x 10, C: +100 x 10® -20 °C to +70 °C
F ol f tol L:+50 x 10°,M:£100 x 10® -40 °C to +85 °C
requency tolerance o Y:£50 x 10, W:£100 x 10° -40 °C to +105 °C
Z:+100 x 106, X:+150 x 10 -40 °C to +125 °C
. 1.6 mA Max. 2.4 mA Max. 3.0 mA Max. No load condition
Current consumtion lcc 2.0 mA Max 3.0 mA Max. 4.0 mAMax._|No load condition +105 °C,+125 °C
i 0.5 pA Max. 1.0 pA Max. 1.0 pA Max. ST =GND
Stand-by current |_std 1.6 uA Max. 2.4 yA Max. 30pAMax. | ST=GND +105 °C,+125 °C
45 % to 55 % 45 % to 55 % o N 2 MHz<fo<32 MHz o
Symmetry SYM 40 % 10 60 % 40 % t0 60 % 45%1055% 35 MHz<fo<60 MHzZ EOC/R/I\(/)%:E;IEI .
40 % to 60 % +105 °C,+125 °C — =P
Output voltage VOoH 90 % Vcc Min. loH=-1 mA
P 9 VoL 10 % Vcc Max. loL=1mA
Output load condition
(CMOS) L_CMOS 15 pF Max.
Input volt Vin 80 % Ve Min. ST terminal
put voltage ViL 20 % Vcc Max. e a
o . 4 ns Max. | 3 ns Max. +85 °C 20 % Vce to 80 % Vee
Rise time and Fall time ol tf 7 ns Max +105 °C,+125 °C level,L_CMOS=15 pF
Start-up time t_str 3 ms Max. t=0 at 90 % Vcc (+105 °C,+125 °C : 5 ms Max.)
Frequency aging f aging +3 x 10 / year Max. +25 °C, First year, Vcc=1.8V, 2.5V, 3.3V
Product Name SG-210 S E BA 27.000000MHz L ®Supply voltage ®Frequency tolerance
(Standard form) 0) 06 ® ® E | 1.8VTyp. B | 50 x 10° /-20 to +70°C
®Model  @Function (S:Standby) D | 25V Typ. C_ | #100 x 10°/-20to +70°C
®Supply voltage @Frequenc L1 50 x 10" /-40to +85°C
@Freelrilsency tc?lerance ‘ y ¢ | 237Tp. M £100 x 10/ 40 to +85°C
Y +50 x 10 /-40 to +105°C
W +100 x 10/ -40 to +105°C
y4 +100 x 10%/-40 to +125°C
X +150 x 10/ -40 to +125°C
25 ( 0%1 F)
ex.0.01p
- #4 #3 #3 #4
Resist
J|l 27.0AL
N 1.1 #3
O BC31K # e
A A o
v P w0 W #1 2
—_ Pin map 2
« H E H Pin | Connection
(=] —
1 ST v f
2 GND
3 oUT #1 |<—>| #2
4 Vee 1.7
N_ote_. . . . To maintain stable operation, provide a 0.01uF to 0.1uF by-pass
ST pin = HIGH or "open" : Specified frequency output. capacitor at a location as near as possible to the power source
ST pin = LOW : Output is high impedance, oscillation stops. terminal of the crystal product (between Vcc - GND).
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CRYSTAL OSCILLATOR (SPXO)
OUTPUT : LV-PECL

SG3225/ 7050EEN

eFrequency range 1 25 MHz to 200 MHz
eSupply voltage 1 25V,33V
«Output : LV-PECL
eFunction :  Output enable (OE)
ePhase jitter 1 50 fs Typ. (fo= 156.25MHz)
eOperating temperature : -40 °C to +85 °C SG3225EEN
1 -40°Cto +105 °C
\ &=

Item Symbol Specifications Conditions / Remarks
Output frequency range fo 25 MHz to 200 MHz flease cg)ntact us for inquiries regarding available
requencies.
Supply voltage Vce D:25V+0.125V,C:3.3V +0.165V
Storage temperature T_stg -55°Cto +125°C Store as bare product.
Operating temperature T_use G:-40°Cto+85°C,H:-40°Cto +105 °C
D : +25 x 10° Max. Includes initial tolerance, temperature change,
(Not available H : -40 °C to +105 °C) Vcc change and 5 years aging(+25 °C)
Includes initial tolerance, temperature change,
Frequency tolerance f_tol J 450 x 10 Max. udes initi peratu Io

Vce change and 10 years aging(+25 °C)
Includes initial tolerance, temperature change,
Vcce change and 10 years aging(+25 °C)

L:+100 x 10 Max.

Current consumption lcc 75 mA Max. OE-= Vcc, with output load
Disable current |_dis 25 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
VoH Vce-1.1V Min. -
Output voltage VoL Voo1.5V Max. DC characteristics
Output load condition L_ECL 50 Q Terminated to Vcc-2.0V
Input voltage Vi 70 % Ve Min. OE terminal
ViL 30 % Vce Max.
. . 300 ps Max. (Vce : 3.3V) o/ ~ ano _
Rise/Fall times Tr/Tf 350 ps Max. (Ve : 2.5V) 20% ~ 80% (VoH — VoL)
Oscillation start up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
100 MHz 125 MHz 156.25 MHz 200 MHz
Phase jitter Typ. [fs]
(Offset frequency 12k to 20MHz) 5 60 50 40

Product Name SG3225 EEN 156.250000MHzCD G A (®®: Not Available code DH)

(Standard form) ©) ® ® @060
(®Model @Output (E: LV-PECL) (®Frequency @ Supply voltage (C: 3.3V Typ. D: 2.5V Typ.)
®Frequency tolerance (D: 25 x 10 Max. J: £50 x 10-° Max. L: 100 X 10 Max.)
(®Operating temperature (G:-40 to +85°C , H:-40 to +105°C)  DInternal identification code(“A” is default)

3225 size E B
7 - » 7 - S —
T ' o 2
_: ] £ A < \
Pin Connection ©
1 OE Y
2 N.C. (Open or Vcc) — .
3 GND
4 ouT D
5 ouT
6 Vcc
3225 size 7050 size
A 1.05 2.00
B 0.92 1.80
C 1.85 4.20
D 2.58 5.08
E 0.80 1.80
Note: In order to achieve optimum jitter performance, it is
OE pin = HIGH or “Open” : Specified frequency output. recommended that the capacitor (0.1 pyF + 10 pF)
OE pin = LOW : Output is high impedance between Vcc and GND pin should be placed as close to
the Vcc pin as possible.
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SEIKO EPSON CORPORATION

eFrequency range
eSupply voltage

/CRYSTAL OSCILLATOR (SPXO)
OUTPUT : LV-PECL, LVDS

SG3225EAN VAN
SG5032EAN VAN
SG7050EAN VAN

eAchieved wide frequency range by PLL technology and
Fundamental AT crystal units.

73.5 MHz to 700 MHz
25Vto33V

SG3225EAN/VAN | SG5032EAN/VAN | SG7050EAN/VAN
eFunction Output enable (OE) —
« Output LV-PECL or LVDS ) I:]
Specifications
LV-PECL LVDS "
ltem Symbol |5 G3225EAN / SG5032EAN / | SG3225VAN / SG5032VAN / Conditions / Remarks
SG7050EAN SG7050VAN
Output frequency range fo 73.5 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vce K:25V-10%t03.3V+10%
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T_use B: -20 °C to +70 °C, G: -40 °C to +85 °C
Frequency tolerance f_tol J: £50 x 10 E: + 30 x 10°, C: + 20 x 10°
Current consumption Icc 65 mA Max. [ 30 mA Max. OE =Vcc, L_ECL=50QorL_LVDS =100 Q
Disable current I_dis 20 mA Max. OE = GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Output voltage (LV-PECL) xg’: V\é((:x-: '1 17g \\; :g \\;22: ?gzv v - DC characteristics
Vobp - 250 mV to 450 mV Vob1, Vob2
dVop - 50 mV Max. dVop = | Vop1-Vob2
Output voltage (LVDS) Vos - 115V 10 1.35V Vost, vLsz ‘ DC characteristics
dVos - 150 mV Max. dVos = | Vos1-Vos2 |
Output load condition L_ECL 50 Q - Terminated to Vcc -2.0 V
(ECL) / (LVDS) L_LVDS - 100 Q Connected between OUT to OUT
Input voltage Vi 70 % Vee Min. OE terminal
ViL 30 % Vcc Max.
LV-PECL: Between 20 % and 80 % of (VOH-VOL).
Rise time / Fall time tr/ tf 350 ps Max. 300 ps Max. LVDS: Between 20 % and 80 %of Differential Output
peak to peak voltage
Start-up time t_str 3 ms Max. Time at minimum supply voltage to be 0 s
Phase Jitter tpy 0.6 ps Max.™ Offset frequency: 12 kHz to 20 MHz
Frequency aging f_aging + 5 x 10°/ year Max. +25 °C, First year, Vcc=2.5V, 3.3V

Product Name
(Standard form)

*1 0.9 ps Max. (fo= 243 MHz ~ 250 MHz, 486 MHz ~ 500 MHz)

(®®: CG is not available)

SG3225 E AN 156.250000MHz K J G A

@ ® ® @G0
®Model @Output (E: LV-PECL, V: LVDS)
®Operating temperature  @Internal identification code (“A” is default)

®@Supply voltage ®Frequency tolerance ®0Operating temperature

K [25v~33V J [ #50 x 10 B | 20°C ~ +70°C
E | +30 x 10° G -40 °C ~ +85 °C
C | +20 x 10

®Frequency ®Supply voltage ®Frequency tolerance

Top View

Bottom View

o D
o Size
© SG3225 type | SG5032 type | SG7050 type
S A 1.05 1.60 2.00
B 0.86 0.89 1.80
[} 1.85 2.60 4.20
07 18 b 2.58 2.54 5.08
E 0.82 0.89 1.80
.91 " "
09 064 Pin | Name | Pin | Name To maintain stable operation, provide a 0.01 pF to
. #1 | OE #4 | OUT 0.1 pF by-pass capacitor at a location as near as
OE pin = HIGH : Specified frequency output — possible to the power source terminal of the
OE pin = LOW : Outputis high impedance | #2 | N.C. | #5 | OUT crystal product (between Vcc - GND).
#3is connlected to the cover. #3 | oND | #6 | vee
Not to scale.
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g/ Crystal oscillator
Y /4

/” CRYSTAL OSCILLATOR (SPXO)
OUTPUT : LV-PECL

LOW PHASE JITTER

SG7050EBN

65fs typ. =2
100 MHz to 175 MHz

eLow phase jitter
eFrequency range

SEIKO EPSON CORPORATION

eSupply voltage 2.5V Typ. /3.3 V Typ.

eFunction Output Enable (OE)

eExternal dimensions 7.0%x5.0x 1.5mm

«Output LV-PECL

Item Symbol Specifications Conditions / Remarks

Output frequency range fo 100.000 MHz to 175.000 MHz Please contact us about available frequencies.
Supply voltage Vce C:33V=+0.165V | D: 25V +0.125V
Storage temperature T stg -55 °C to +125 °C Store as bare product after packing
Operating temperature T use G: -40 °C to +85 °C
Frequency tolerance *1 f_tol J: 50 x 10 Max.

Current consumption Icc 75 mA Max. | 55mA Max.

OE=Vcg, L_ECL=50Q

Disable current |_dis 15pA Max. OE=GND
Output load condition L ECL 50Q Terminated to Vcc-2.0V
VoH Vce-1.025 V Min. .
Output voltage VoL Vo162 V Max. DC characteristics
Symmetry SYM 45 % to 55 % at outputs crossing point
Rise/Fall times Tr/Tt 0.4 ns Max. | 0.5 ns Max. at 20 % to 80 % output swing
VIH 70% Vcc Min. .
Input voltage ViL 30% Voo Max. OE terminal
Oscillation start up time t str 3 ms Max. Time at minimum supply voltage to be 0 s

*1 Includes initial tolerance, temperature change, Vcc change and 10years aging
*2 Output frequency is 156.25MHz (at Vcc=3.3V+0.165V)

Output frequency 100 MHz 125 MHz 156.25 MHz 175 MHz Supply voltage
Typ. 125 95 85 82 _
Phase Jitter [fs] Max. 165 160 125 125 Vee=2.5V0.128V
(Offset Frequency 12k to 20MHz) Typ. 110 80 65 65 _
Max. 140 120 100 100 Vee=3.3v+0.165V
Product Name SG7050 E BN 156.250000MHz C J G A
(Standard form) 0] @ ® @660
®Model ®@Output (E: LV-PECL) (®Frequency ®Supply voltage ®Frequency tolerance

®Operating temperature  @Internal identification code (“A” is default)

@Supply voltage ®Frequency tolerance ®Operating temperature
C | 3.3V Typ. | +50 x 10° G [ -40to +85°C
D | 2.5V Typ.

Note .
OE pin =

Pin

Connection

OE

N.C.

GND

OUT1(Positive)

OUT2(Negative)

O O B WIN| =

Vcc

"H" or "open"
OE pin ="L" : Output is disable.

: Specified frequency output.

C=0.1pF

To maintain stable operation, provide by-pass capacitor with
more than 0.1 uF at a location as near as possible to the power
source terminal of the crystal products (between Vcc - GND).
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Crystal oscillator

OUTPUT : LV-PECL, LVDS

EG-2121,2102CB

eFrequency range 100 MHz to 700 MHz

eSupply voltage 25V .- EG-2121CB
3.3V .- EG-2102CB

«Output LV-PECL or LVDS

eFunction Output enable (OE)

oExternal dimensions : 5.0 X 3.2 x 1.4 mm

eLow jitter and low phase noise by SAW unit.

LOW-JITTER SAW OSCILLATOR (SPSO)

SEIKO EPSON CORPORATION

LV-PECL LVDS "
ltem Symbol "EG2121CBP | EG-2102CBP | EG-2121CBL | EG-2102CB L SRS
Output frequency range fo 100 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vcc 25V+0.125V [ 33V+0.33V | 25V+0.125V [ 3.3V +0.33V
Storage temperature T_stg -55 °Cto +125 °C Storage as single product.
Operating temperature T_use P:0 °C to +70 °C ,R:-5 °C to +85 °C ,S:-20 °C to +70 °C
Frequency tolerance f_tol G:+50 x 10° ,H: +100 x 10°®
Current consumption ICC 60 mA Max. [ 30 mA Max. OE=Vcc, L_ECL=50 Q or L_LVDS=100 Q
Disable current I_dis 2 mA Max. | 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Vor 155V Typ. | 2.35V Typ. -
Output voltage (LV-PECL) v 0;5/6: (\:;}355 v ‘to Vicé%sva.l}; 0. : DC characteristics
o Voe-1.81V to Voc-1.62 V -
Vob - 350 mV Typ, 247 mV to 454 mV |Vob1, Vob2
dVob - 50 mV Max. dVob = | Vob1-Vob2 | L
Output voltage (LVDS) Vos . 125V Typ, 1.125V 10 1.375V |Vos, Vos2 DC characteristics
dVos - 150 mV Max. dVos = | Vos1-Vos? |
Output load condition L_ECL 50 Q - Terminated to Vcc -2.0 V
(ECL) / (LVDS) L LVDS - 100 Q Connected between OUT to OUT
Input voltage Vi 70 % Voc Min. OE terminal
Vic 30 % Vcc Max.
Between 20 % and 80 % of (VoH-VoL).
Rise time / Fall time tr/ tf 400 ps Max. Between 20 % and 80 %of Differential Output Peak
to Peak voltage.
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.23 ps Max. 0.27 ps Max. 100 MHz < fo < 150 MHz
0.22 ps Max. 0.24 ps Max. 150 MHz < fo < 200 MHz
0.21 ps Max. 0.23 ps Max. 200 MHz < fo < 300 MHz Offset frequency:
Phase Jitter tPJ 0.18 ps Max. 0.19 ps Max. 300 MHz < fo < 400 MHz 12 kHz to 20 MH‘z
0.16 ps Max. 0.16 ps Max. 400 MHz < fo < 500 MHz
0.14 ps Max. 0.14 ps Max. 500 MHz < fo < 600 MHz
0.10 ps Max. 0.10 ps Max. 600 MHz < fo < 700 MHz
Frequency aging f_aging +10 x 10°/ year Max. +25 °C, First year, Vcc=2.5V,3.3 V

Product Name

(Standard form) @ @ ® 0]6]6]v)
®Model ®@Package type ®Frequency
®Output(P:LV-PECL, L:LVDS)

®Frequency tolerance ®Operating temperature

®Frequency tolerance ®Operating temp.

G +50 x 10° P 0to +70°C

H +£100 x 10 R -5to +85°C
S -20 to +70°C

@Frequency aging (A*1: Frequency tolerance include aging, N*2: Frequency tolerance exclude aging)

*1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(+25 °C,10 years).
*2 This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift (except aging).

5.0 ‘
# #5  #4 #i_ #5_ #6

1.3

OE pin = HIGH : Specified frequency output.
OE pin = LOW : Output is high impedance
#2 and #3 are connected to the cover.

Pin map
Pin Connection
1 OE *
2 GND
3 GND
4 ouT
5 ouT
6 Vcc

*) Standby function built-in.

To maintain stable operation, provide a 0.01 pF to
0.1 yF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
product (between Vcc - GND).
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7// Crystal oscillator

eFrequency range
eSupply voltage

«QOutput
eFunction

eExternal dimensions :

A_OW-JITTER SAW OSCILLATOR (SPSO)
OUTPUT : LV-PECL, LVDS
For high temperature environment

EG-2123,2103CB

100 MHz to 700 MHz
25V .- EG-2123CB
3.3V .- EG-2103CB
LV-PECL or LVDS
Output enable (OE)
5.0x%x3.2x1.4mm

eLow jitter and low phase noise by SAW unit.

SEIKO EPSON CORPORATION

Item Symbol LV-PECL LVDS Conditions / Remarks
EG-2123CBP | EG-2103CBP EG-2123CBL | EG-2103CBL
Output frequency range fo 100 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vece 25V+0.125V [ 33V+0.33V | 25V+0.125V [ 3.3V+0.33V
Storage temperature T_stg -565 °Cto +125 °C Storage as single product.
Operating temperature T_use P:0 °C to +70 °C ,R:-5 °C to +85 °C ,S:-20 °C to +70 °C
Frequency tolerance f_tol H: +100 x 10
Current consumption lcc 60 mA Max. [ 30 mA Max. OE=Vcc, L_ECL=50 Q or L_LVDS=100 Q
Disable current I_dis 2 mA Max. | 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Von 155V Typ. | 2.35V Typ. -
Output voltage (LV-PECL) y O'Q/OCTT'SS.S v ‘t° Vc10.;5068\§5_|\_/y 5 = DC characteristics
o Voc-1.81V to Voc-1.62 V -
Vob - 350 mV Typ, 247 mV to 454 mV |Vob1, Vo
dVop _ 50 mV Max. dVop = | Vob1-Vonz | -
Output voltage (LVDS) Vos - 125V Typ, 1.125V 101376V |Vos1, Vosz DC characteristics
dVos _ 150 mV Max. dVos = | Vosi-Vosz |
Output load condition L_ECL 50 Q - Terminated to Vcc -2.0 V
(ECL) / (LVDS) L LVDS - 100 Q Connected between OUT to OUT
VIH 70 % Vcc Min. .
Input voltage VIL 30 % Voo Max. OE terminal
Between 20 % and 80 % of (Vor-VoL).
Rise time / Fall time tr/ tf 400 ps Max. Between 20 % and 80 % of Differential Output Peak
to Peak voltage.
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.23 ps Max. 0.27 ps Max. 100 MHz < fo < 150 MHz
0.22 ps Max. 0.24 ps Max. 150 MHz < fo < 200 MHz
0.21 ps Max. 0.23 ps Max. 200 MHz < fo < 300 MHz Offset frequency:
Phase Jitter tey 0.18 ps Max. 0.19 ps Max. 300 MHz < fo < 400 MHz 12 kHz to 20 MH.z
0.16 ps Max. 0.16 ps Max. 400 MHz < fo < 500 MHz
0.14 ps Max. 0.14 ps Max. 500 MHz < fo < 600 MHz
0.10 ps Max. 0.10 ps Max. 600 MHz < fo < 700 MHz
Frequency aging f_aging H: Included in Frequency tolerance Max operating temperature,5years,Vcc=2.5 V,3.3 V

Product Name
(Standard form) @

0]

®Model
®Output(P:LV-PECL, L:LVDS)

®Frequency tolerance ®Operating temperature
@Frequency aging (H*1: Frequency tolerance include aging)

EG-2123 CB 212.500000MHzPHR H

® @e60

®Package type ®Frequency

®Frequency tolerance ®0Operating temp.

| +100 x 10° P_[ 0to+70°C

R -5 to +85°C
S -20 to +70°C

*1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift and estimation of 5 years aging at max operating temperature.

E 212.50P
04U 042A

=2.54=

OE pin = HIGH : Specified frequency output.
OE pin = LOW : Output is high impedance
#2 and #3 are connected to the cover.

0.64

>W
#5 #6

»
!

06 13

<

#3| #2 #1

Pin ma
1.27 p

Connection
OE *
GND
GND
ouT
ouT
Vcc

*) Standby function built-in.

084

©
-

SO
glinin
2l

2.54

To maintain stable operation, provide a 0.01 pF to
0.1 pF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
product (between Vcc - GND).
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7// Crystal oscillator SEIKO EPSON CORPORATION

LOW-JITTER SAW OSCILLATOR (SPSO)
OUTPUT : LV-PECL, LVDS

XG-2121,2102CA

eFrequency range : 100 MHz to 700 MHz
eSupply voltage 1 25V - XG-2121CA
3.3V - XG-2102CA
«Output 1 LV-PECL or LVDS
eFunction : Output enable (OE)

eExternal dimensions : 7.0 x 5.0 x 1.2 mm

eLow jitter and low phase noise by SAW unit.

LV-PECL LVDS "
ltem Symbol NG 2121CAP | XG-2102CAP | XG-2121CAL | XG-2102CAL Conditions / Remarks
Output frequency range fo 100 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vcc 25V+0.125V | 33V+0.33V [ 25V+0.125V [ 3.3V +0.33V
Storage temperature T_stg -55°Cto +125°C Storage as single product.
Operating temperature T_use P:0 °C to +70 °C ,R:-5 °C to +85 °C ,S:-20 °C to +70 °C
Frequency tolerance f_tol G:+50x 10° ,H: £100 x 10°
Current consumption Icc 60 mA Max. [ 30 mA Max. OE=Vcc, L_ECL=50 Q or L_LVDS=100 Q
Disable current I_dis 2 mA Max. \ 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Vor 155V Typ. | 2.35V Typ. -
Output voltage (LV-PECL) v O.\Q%C\-) % 2pS v tT Vﬁ?é%.?/a'r\;p. : DC characteristics
o Vce-1.81V to Vee-1.62 V -
Vob - 350 mV Typ, 247 mV to 454 mV |Vob1, Vob2
dVop - 50 mV Max. dVob = | Vop1-Vop2 | o
Output voltage (LVDS) Vos - 125V Typ, 1125V 101.375V |Vost, Vosz DC characteristics
dVos - 150 mV Max. dVos = | Vos1-Vosz2 |
Output load condition L_ECL 50 Q - Terminated to Vcc -2.0 V
(ECL) / (LVDS) L _LVDS - 100 Connected between OUT to OUT
Input voltage Vi 70 % Ve Min. OE terminal
Vi 30 % Vcc Max.
Between 20 % and 80 % of (VoH-VoL).
Rise time / Fall time tr/ t 400 ps Max. Between 20 % and 80 %of Differential Output Peak to
Peak voltage
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.23 ps Max. 0.27 ps Max. 100 MHz < fo < 150 MHz
0.22 ps Max. 0.24 ps Max. 150 MHz < fo < 200 MHz
0.21 ps Max. 0.23 ps Max. 200 MHz < fo < 300 MHz Offset frequency:
Phase Jitter try 0.18 ps Max. 0.19 ps Max. 300 MHz < fo < 400 MHz 12 KHz to 20 MH.z
0.16 ps Max. 0.16 ps Max. 400 MHz < fo < 500 MHz
0.14 ps Max. 0.14 ps Max. 500 MHz < fo < 600 MHz
0.10 ps Max. 0.10 ps Max. 600 MHz < fo < 700 MHz
Frequency aging f_aging + 10 x 10%/ year Max. +25 °C, First year, Vcc=2.5V,3.3 V
Product Name XG-2121 CA 212.500000MHzPHP A (®®®: GRA, GSA are not available)
(Standard form) % @ ® ©ee0 ®Frequency tolerance ®Operating temp.
®Model ®@Package type ®Frequency G +50 x 10 P 010 +70°C
@Output (P:LV-PECL, L:LVDS) H +100 x 10°° R 5 t0 +85°C
®Frequency tolerance  ®Operating temperature S -20 to +70°C

@Frequency aging (A*1: Frequency tolerance include aging, N*2: Frequency tolerance exclude aging)

*1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(+25 °C,10 years).
*2 This includes initial frequency tolerance, temperature variation, supply voltage variation, and reflow drift (except aging).

. 1.6
#4 #5  #6
to}
0
212.500P o
OHPN1X1A - “
S = ~ Pin map
#1 #2 #3 #3 #2 #1 Pin Connection X
L 1 OE*
1.4 2.54
2 N.C. 2.54
-~ 3 GND -
4 out 5.08
5 OouT . . .
L . . To maintain stable operation, provide a 0.01 pF to
OE pin - HIGH_' Spemﬁ_ed freqL_Jency output. N 6 ,VCC — 0.1uF by-pass capacitor at a location as near as
OE. pin = LOW : Output is high impedance ) Standby function built-in. possible to the power source terminal of the
#3 is connected to the cover. (Only LV-PECL output model) crystal product (between Voc - GND).
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7// Crystal oscillator

eFrequency range

eExternal dimensions :

A_OW-JITTER SAW OSCILLATOR (SPSO)
OUTPUT : LV-PECL, LVDS
For high temperature environment

XG-2123,2103CA

100 MHz to 700 MHz

eSupply voltage 2.5V - XG-2123CA
3.3V - XG-2103CA

«Output LV-PECL or LVDS

eFunction Output enable (OE)

7.0%x5.0x%x1.2mm

Exc2123 |

eLow jitter and low phase noise by SAW unit. e

OHRHIXIA

SEIKO EPSON CORPORATION

Item Symbol LV-PECL LVDS Conditions / Remarks
XG-2123CAP | XG-2103CAP XG-2123CAL | XG-2103CAL
Output frequency range fo 100 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vece 25V+0.125V [ 33V+0.33V | 25V+0.125V [ 3.3V+0.33V
Storage temperature T_stg -565 °Cto +125 °C Storage as single product.
Operating temperature T_use P:0 °C to +70 °C ,R:-5 °C to +85 °C ,S:-20 °C to +70 °C
Frequency tolerance f_tol H: +100 x 10
Current consumption lcc 60 mA Max. [ 30 mA Max. OE=Vcc, L_ECL=50 Q or L_LVDS=100 Q
Disable current I_dis 2 mA Max. | 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Von 155V Typ. | 2.35V Typ. -
Output voltage (LV-PECL) y O'Q/OCTT'SS.S v ‘t° Vﬁféods\%vy 5 = DC characteristics
o Voc-1.81V to Voc-1.62 V -
Vob - 350 mV Typ, 247 mV to 454 mV |Vob1, Vo
dVop _ 50 mV Max. dVop = | Vob1-Vonz | -
Output voltage (LVDS) Vos - 125V Typ, 1.125V 101376V |Vos1, Vosz DC characteristics
dVos _ 150 mV Max. dVos = | Vosi-Vosz |
Output load condition L_ECL 50 Q - Terminated to Vcc -2.0 V
(ECL) / (LVDS) L LVDS - 100 Q Connected between OUT to OUT
S -
Input voltage \\IIIIT ;8 o//: \\//sg I{\/IA:;:( OE terminal
Between 20 % and 80 % of (Vor-VoL).
Rise time / Fall time tr/ tf 400 ps Max. Between 20 % and 80 % of Differential Output Peak
to Peak voltage.
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.23 ps Max. 0.27 ps Max. 100 MHz < fo < 150 MHz
0.22 ps Max. 0.24 ps Max. 150 MHz < fo < 200 MHz
0.21 ps Max. 0.23 ps Max. 200 MHz < fo < 300 MHz Offset frequency:
Phase Jitter tey 0.18 ps Max. 0.19 ps Max. 300 MHz < fo < 400 MHz 12 kHz to 20 MH‘z
0.16 ps Max. 0.16 ps Max. 400 MHz < fo < 500 MHz
0.14 ps Max. 0.14 ps Max. 500 MHz < fo < 600 MHz
0.10 ps Max. 0.10 ps Max. 600 MHz < fo < 700 MHz
Frequency aging f_aging H: Included in Frequency tolerance Max operating temperature,5years,Vcc=2.5 V,3.3 V

Product Name
(Standard form) @

0]

XG-2123 CA 156.250000MHz P HR H

® @e60

®Model ®@Package type ®Frequency
®Output(P:LV-PECL, L:LVDS)
®Frequency tolerance ®Operating temperature

®Frequency tolerance ®0Operating temp.

H [ +100 x 10® P_[ 0to+70°C

@Frequency aging (H*1: Frequency tolerance include aging)

R -5 to +85°C
S -20 to +70°C

*1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift and estimation of 5 years aging at max operating temperature.

156.250P
| OHRH1X1A |

#2 #1 Pin map
Pin Connection

1 OE *

o 2 N.C.

-~ 3 GND

508 4 ouT

: 5 out

OE pin = HIGH : Specified frequency output. 5 Voo
OE pin = LOW : Output is high impedance *) Standby function built-in

#3 is connected to the cover. (Only LV-PEGL output model)

3.9

To maintain stable operation, provide a 0.01 pF to
0.1 pF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
product (between Vcc - GND).
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7// Crystal oscillator SEIKO EPSON CORPORATION

LOW-JITTER SAW OSCILLATOR (SPSO)
OUTPUT : LV-PECL, LVDS, HCSL

EG-4121,4101CA

eFrequency range : 100 MHz to 700 MHz
eSupply voltage : 25V --EG-4121CA
3.3V .- EG-4101CA
«Output : LV-PECL or LVDS or HCSL
eFunction :  Output enable (OE)
sExternal dimensions : 7.0 x 5.0 x 1.2 mm
eVery low jitter and low phase noise by SAW unit. EG-4121CA EG-4101CA

» Differential LV-PECL Output

Item Symbol EC-4121CAP LV-P|ECL EC-4101CAP Conditions / Remarks
Output frequency range fo 100 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vce 25V +0.125V | 3.3V +0.33V
Storage temperature T_stg -55 °C to +125 °C Storage as single product.
Operating temperature T_use W:-40 °C to +85 °C
Frequency tolerance f_tol G: +50 x 10°
Current consumption Icc 60 mA Max. OE=Vcc, L_ECL =50 Q
Disable current |_dis 2 mA Max. OE=GND
Symmetry SYM 45 % to 55 % at outputs crossing point
Vo 1.55 V Typ. [ 2.35V Typ.
Output voltage Vee-1.025 Vo Vee-0.88 V DC characteristics
VoL 0.8 V Typ. [ 1.6 V Typ.
Vce-1.81V to Vee-1.62 V
Output load condition (ECL) L_ECL 50 Q Terminated to Vcc -2.0 V
Input voltage Vi 70 % Vcc Min. OE terminal
ViL 30 % Vce Max.
Rise time / Fall time tr/ t 400 ps Max. Between 20 % and 80 % of (Voh-VoL)
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.23 ps Max. 100 MHz < fo < 150 MHz
0.22 ps Max. 150 MHz < fo < 200 MHz
0.21 ps Max. 200 MHz < fo < 300 MHz Offset frequency:
Phase Jitter tpJ 0.18 ps Max. 300 MHz < fo < 400 MHz 12 kHz to 20 Mlyiz
0.16 ps Max. 400 MHz < fo < 500 MHz
0.14 ps Max. 500 MHz < fo < 600 MHz
0.10 ps Max. 600 MHz < fo < 700 MHz
»LVDS Output
Item Symbol EC-4121CAL LV!DS EC-4101CAL Conditions / Remarks
Output frequency range fo 100 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vce 25V +0.125V [ 3.3V +0.33V
Storage temperature T_stg -55 °C to +125 °C Storage as single product.
Operating temperature T_use W:-40 °C to +85 °C
Frequency tolerance f_tol G: +50 x 10°®
Current consumption Icc 30 mA Max OE=Vcc, L LVDS=100 Q
Disable current |_dis 15 mA Max OE=GND
Symmetry SYM 45 % to 55 % at outputs crossing point
Vob 350 mV Typ. 247 mV to 454 mV Vob1, Vob2
dVobp 50 mV Max. dVop = | Vobp1-Vob2 | -
Output voltage Vos 1.25V Typ. 1.125 V to 1.375 V Vost, Vos2 DC characteristics
dVos 150 mV Max. dVos = | Vos1-Vos2 |
Output load condition (LVDS) L_LVDS 100 Q Connected between OUT to OUT
5 -
Input voltage \\//IE ;g O/f \\//gg I{\A/I;r)]( OE terminal
Rise time / Fall time e/t 400 ps Max. IIzetween 20 % and 80 % of Differential Output Peak to
eak voltage.
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.27 ps Max. 100 MHz < fo < 150 MHz
0.24 ps Max. 150 MHz < fo < 200 MHz
0.23 ps Max. 200 MHz < fo < 300 MHz Offset frequency:
Phase Jitter tpJ 0.19 ps Max. 300 MHz < fo < 400 MHz 12 KHz to 20 M|¥|Z
0.16 ps Max. 400 MHz < fo < 500 MHz
0.14 ps Max. 500 MHz < fo < 600 MHz
0.10 ps Max. 600 MHz < fo < 700 MHz
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7/!/ Crystal oscillator

SEIKO EPSON CORPORATION

»HCSL Output
Item Symbol EC-4121CAH HC|SL EC-4101CAH Conditions / Remarks
Output frequency range fo 100 MHz to 200 MHz Please contact us about available frequencies.
Supply voltage Vce 25V +0.125V \ 33V+0.3V
Storage temperature T_stg -55 °C to +125 °C Storage as single product.
Operating temperature T_use W:-40 °C to +85 °C
Frequency tolerance f_tol G: £50 x 10°
Current consumption Icc 35 mA Max. OE=Vcc,L_HCSL=50 Q
Disable current I_dis 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % at outputs crossing point
Output Voltage Y/g:' (_)07,? \\// 'IT))//E DC characteristics
Output load condition (HCSL) L_HCSL 50 Q Terminated to GND
Input voltage Vi 70 % Ve Min. OE terminal
ViL 30 % Vce Max.
Rise time / Fall time tr/ tf 500 ps Max. Between 0.175 V and 0.525 V of output
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.3 ps Max. fo< 160 MHz Offset frequency:
Phase Jitter tpy 0.4 ps Max. 160 MHz < fo < 175 MHz 12 kHz to 20 MH.z
0.2 ps Max. fo >175 MHz
Product Name EG-4121 CA 250.000000MHzP G W A
(Standard form) 0] ® ® @®ee0 ®Frequency tolerance ®Operating temp.
®Model ®@Package type ®Frequency

@Output(P:LV-PECL, L:LVDS, H: HCSL)
®Frequency tolerance  ®Operating temperature
@Frequency aging (A*1: Frequency tolerance include aging)

G | 50 x 10°

W [ -40 to +85°C

*1 This includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, and aging(+25 °C,10 years).

Item Symbol Specifications Remarks
toy 0.3 ps Typ. Deterministic Jitter
trRJ 2 ps Typ. Random Jitter
Jitter * tRMS 2 ps Typ. o (RMS of total distribution)
tp-p 20 ps Typ. Peak to Peak
tacc 3 ps Typ. Accumulated Jitter(c) n=2 to 50000 cycles

* Tested using a DTS-2075 Digital timing system made by WAVECREST with jitter analysis software VISI6.

* Based on SIA-3100C signal integrity analyzer made from WAVECREST.

: HCSL output

: LV-PECL, LVDS output

250.000H

E EG-4121 R

OGWA 282A

#3 is connected to the cover.

OE pin = HIGH : Specified frequency output.
OE pin = LOW : Output is high impedance

11
i

#3 #2 #1

1.4 2.54
Pin map
Pin Connection
1 OE *
2 N.C.
3 GND
4 ouT
5 ouT
6 Vce

*) Standby function is built-in
(Only LV-PECL output model).

oY

3.9

A

ey
o
&

To maintain stable operation, provide a 0.01 pF to
0.1 pF by-pass capacitor at a location as near as
possible to the power source terminal of the crystal
product (between Vcc - GND).
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7// Crystal oscillator

Output: LV-PECL

e Frequency range
e Supply voltage

Features

Application

Iﬁc-Bus Programmable Crystal Oscillator (SPXO)

SG-8506CA

: 50 MHz to 800 MHz
:25Vt03.3V

e OTN, BTS, Test Instrument

e External dimensions : 7.0 x 5.0 x 1.5 mm (8 pins)

o User-specified one startup frequency, 7-bit I°C
e User Programming: I1C Interface
o High frequency fundamental tone crystal, Low jitter PLL technology
o Available field oscillator programmer “SG-Writer II”

*The 12C-Bus is a trademark of
NXP Semiconductors

SEIKO EPSON CORPORATION

Pb RoHS
ﬁl—";e A Compliant

A pe
1\
\
NS

Q .
N
N
N\ /

N

ltem Symbol Specifications Conditions / Remarks
Output frequency range fo 50 MHz to 800 MHz It can be changed by 1°C
Supply voltage Vece 25V-0125Vt03.3V+0.33V -
Storage temperature T_stg -55 °C to +125 °C Store as bare product after packing
Operating temperature T use -40 °C to +85 °C -
Frequency tolerance *1 f tol K:+31.5x 10° Customized Product (Option)
- L:+50 x 10°
Current consumption lcc 90 mA Max. OE Active, L_ECL=50 Q
Disable current | dis 40 mA Max. OE Inactive, Output Standby: Hi-Z mode
- 70 mA Max. OE Inactive, Output Standby: Fix mode
Symmetry SYM 45 % to 55 % At outputs crossing point
Output voltage \\ZT \\//(;(;-_ 11..(6)3225VVMN:;.. DC characteristics
Qutput load condition L_ECL 50 Q Termination to Vcc - 2.0V
Input voltage Vin 70% Ve Min. OE, SDA and SCL
Vi 30% Vcec Max. ’
Rise time / Fall time tr/tf 400 ps Max. Between 20% and 80% of (VoH - VoL)
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Setting time for frequency change tseT1 1.5 ms Max. From setting NEW_FREQ bit to output new frequency

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change, reflow drift and 10 years aging at +25 °C.

R L Z

Product Name  SG-8506 CA 156.2MHz 0x37 A P
(Standard form) © @ O @)
® Model, @ Package type,

® Power-on default output frequency (50 ~ 800 MHz), @ I1°C slave address, ® Internal crystal frequency,
® Output enable pin Polarity, @ Supply voltage/Output format, ® Frequency tolerance/Operating temperature, @ Output standby type

® ® @ ® ®

® Internal crystal ® Output enable @ Supply voltage/ Frequency tolerance/ ® Output standby type
frequency pin Polarity QOutput format Operating temperature
A | 114.1444 MHz P | Active High R |2.5 V ~ 3.3 VILVPECL K |+31.5 x 10%/-40 to +85 °C F |Fix (OUT="L", OUTN="H")
Q | Active Low L |+50 x 10%-40 to +85 °C Z | High-Z

.50
0.80
3.80
2.00 074 | 1.80
#6 [i29) #4
2 ?
o~
&
Pin Connection 1
= 1 NC N
0.30 o # 7 "8
Factory Preset Frequency/ 2 OE -
2 2 ~
< I“C slave address code Q2
0.50 or SG-Writer Il programmable 3 GND °
"SG8506"
4 ouT
5 OUTN
#1 e #3
6 VCC D54 — et P 54—
7 SDA In order to achieve optimum jitter performance, it is
8 SCL recommended that the capacitor (0.1 pF + 10 pF)
between Vcc and GND pin should be placed as close to
the Vce pin as possible.

7



7/.// Crystal oscillator SEIKO EPSON CORPORATION
V4

OE [} .
Fractional-N Output ouT
X0 — —
PLL Divider OUTN
SDA 12c ]
<>  Register
SCL Controll
é
GND
Phase Noise 156.25MHz Phase Noise 625.00MHz
0 0
Offset Freq y 156.25MHz Units Offset Frequency 625.00MHz Units
. 100Hz -93 -20 100Hz -79
1kHz -115 1kHz -103
o 10kHz -130 o 10kHz -117 I
60 M 100kHz -133 dBe/Hz 60 M 100kHz -119 dBe/Hz i
P‘M"\ 1MHz -140 1MHz -128
-80 q_k\ 10MHz -155 -80 10MHz -145
-100 k -100

Phase Noise [dBc/Hz]
Phase Noise [dBc/Hz]

-120

-160 -

-180 | L I L | | | -180

1 10 100 1k 10k 100k ™M oM 100M 1 10 100 1k 10k 100k im 10M 100M
Relative Frequency [Hz] Relative Frequency [Hz]

Offset Frequency | 100.00 MHz | 125.00 MHz | 156.25 MHz | 250.00 MHz | 312.50 MHz | 500.00 MHz | 625.00 MHz

Phase jitter *2
Typ.

*2 In order to achieve optimum jitter performance, it is recommended that the capacitor (0.1 yF + 10 puF) between Vcc and GND pin should be placed as close to the Vcc
pin as possible.

12 kHz to 20 MHz 0.31 ps 0.30 ps 0.26 ps 0.26 ps 0.29 ps 0.28 ps 0.29 ps

00 I



SEIKO EPSON CORPORATION

7// Crystal oscillator

Gal or Quad Selectable Programmable Crystal Oscillator
Output: LV-PECL

SG-8503CA / SG-8504CA

¢ Dual frequency Selectable: SG-8503CA, 7.0 x 5.0 x 1.5 mm (6 pins)
* Quad frequency Selectable:SG-8504CA, 7.0 x 5.0 x 1.5 mm (8 pins)
e Frequency range: 50 MHz to 800 MHz
e Supply voltage: 25Vt03.3V

Features
o User-specified two (FSEL) or four (FSELO, FSEL1) startup frequencies
¢ High frequency fundamental tone crystal, Low jitter PLL technology
e Available field oscillator programmer “SG-Writer II”

Application
e OTN, BTS, Test Instrument

Pb RoHS
ﬁl—";e A Compliant

N a
s

ltem Symbol Specifications Conditions / Remarks
QOutput frequency range fo 50 MHz to 800 MHz -
Supply voltage Vee 25V-0125Vt03.3V+0.33V -
Storage temperature T_stg -55°C to +125 °C Store as bare product after packing
Operating temperature T_use -40 °C to +85 °C -
Frequency tolerance *1 f tol K:£31.5x 10° Customized Product (Option)
- L: 450 x 10°®
Current consumption lec 90 mA Max. OE Active, L_ECL =50 Q
Disable current | dis 40 mA Max. OE Inactive, Output Standby: Hi-Z mode
- 70 mA Max. OE Inactive, Output Standby: Fix mode
Symmetry SYM 45 % to 55 % At outputs crossing point
Output voltage Y/Z': \\//ch- :"%225VVMN::.' DC characteristics
Output load condition L_ECL 50 Q Termination to Vcc - 2.0 V
Input voltage Vi 70% Vce Min. SG-8503CA : OE, FSEL
Vi 30% Vcec Max. SG-8504CA: OE, FSELO, FSEL1
Rise time / Fall time tr/t 400 ps Max. Between 20% and 80% of (Von - Vou)
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
SG-8503CA :
From setting FSEL pin to output new frequency
Setting time for frequency change tseT1 1.5 ms Max. SG-8504CA :
From setting FSELO / FSEL1 pin to output new
frequency

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change, reflow drift and 10 years aging at +25 °C.

Product Name  SG-8503 CA 156MHz 625MHz A P R L Z

(Standard form) ®© @ 06 O] ® ® © ®
® Model, @ Package type,
® Frequeny-0 (50 ~ 800 MHz), @ Frequency-1 (50 ~ 800 MHz), ® Internal crystal frequency, ® Output enable pin Polarity,
@ Supply voltage/Output format, ® Frequency tolerance/Operating temperature, @ Output standby type

Product Name  SG-8504 CA 156.2MHz nnnn A P R L Z

(Standard form) ®© @ 0 ® 06 ©® © ©)
® Model, @ Package type,
® Frequeny-0 (50 ~ 800 MHz), @ Parameter identifier, ® Internal crystal frequency, ® Output enable pin Polarity,
@ Supply voltage/Output format, ® Frequency tolerance/Operating temperature, @ Output standby type

® Internal crystal ® Output enable @ Supply voltage/ Frequency tolerance/ ® Output standby type
frequency pin Polarity Qutput format Operating temperature
A | 114.1444 MHz P | Active High R |2.5 V ~ 3.3 V/ILVPECL K | £31.5 x 10%/-40 to +85 °C F [ Fix (OUT="L", OUTN="H")
Q | Active Low L |+50 x 10%-40 to +85 °C Z |High-Z
Offset Frequency | 100.00 MHz | 125.00 MHz | 156.25 MHz | 250.00 MHz | 312.50 MHz | 500.00 MHz | 625.00 MHz
Phasﬁy’p‘)“er 2| 12KkHzto20MHz |  0.31ps 0.30 ps 0.26 ps 0.26 ps 0.29 ps 0.28 ps 0.29 ps

*2 In order to achieve optimum jitter performance, it is recommended that the capacitor (0.1 uF + 10 uF) between Vcc and GND pin should be placed as close to the Vcc
pin as possible.



V) Coveialoscilator |

SEIKO EPSON CORPORATION

Output Divider

Phase Noise 156.25MHz Phase Noise 625.00MHz
0 0
Offset Frequency 156.25MHz Units Offset Frequency 625.00MHz Units
20 100Hz -93 20 100Hz -79
1kHz -115 -\f\‘\,m 1kHz -103
'°° 10kHz 130 o 10kHz 117 I
dBc/Hz dBc/Hz
-60 100kHz -133 60 100kHz -119
¥ 1MHz -140 F 1MHz -128
3 8 10MHz -155 3 % 10MHz -145
3 3
3 “\\ 3
€ -100 $ 100
z z
a2 2
2 120 2 120
£ £
-140 \\k‘\b -140 w.\’\
-160 -160
-180 | I I | -180 | I | |
1 10 100 1k 10k 100k ™ 10M 100M 1 10 100 1k 10k 100k ™ 10M 100M
Relative Frequency [Hz] Relative Frequency [Hz]
SG-8503CA SG-8504CA

Vee
1

oE [}

out
ouTN

FSEL1
FSELO

SG-8503CA SG-8504CA SG-8503CA
074 180
150 _ ) H6 #5 #4
— 0&5105 1.50 om0 ?
g g 1
I 5 ! 3 f
21: 3 4
- 0.70 L
0.70 : 0
Factory Preset Frequency code 2 Factory Preset Frequency code H1 HP H3
or SG-Writer Il programmable = or SG-Writer Il programmable s 2%
"SG8503" 050 "SG8504"
SG-8504CA
200 380 074 | 180
#HE #5 #4
]
i
%1 47 %#8
Pin Connection Pin | Connection | Pin | Connection °
1 FgEL 1 NC 5 OUTN
2 OE 6 Vce
2 (L = Frequency-0, 3 GND 7 ESELT L g H2 oo 33
H = Frequency-1) 4 oUT 3 FSELO
3 GND FSELT. FSELO | Outbut Frequenc In order to achieve optimum jitter
4 ouT L FFIJ’e uen?: 0 Y performance, it is recommended that the
5 OUTN LH Frequency 1 capacitor (0.1 uF + 10 uF) between Vcc
6 Vce AL Freguenc§-2 and GND pin should be placed as close to
= the V i ible.
= Froquency-3 e Vcc pin as possible
o2 I



Crystal oscillator SEIKO EPSON CORPORATION

/CRYSTAL OSCILLATOR (SPXO)
OUTPUT : LVDS

SG3225/ 7050VEN

eFrequency range 1 25 MHz to 200 MHz
oSupply voltage 1 25V,33V
«Output : LVDS
eFunction :  Output enable (OE)
ePhase jitter 1 60 fs Typ. (fo= 156.25MHz)
eOperating temperature : -40 °C to +85 °C
- o + o
40 °C to +105 °C SGa0PEVEN
8
Item Symbol Specifications Conditions / Remarks
Output frequency range f0 25 MHz to 200 MHz flease cg)ntact us for inquiries regarding available
requencies.
Supply voltage VCC D:25V+0.125V,C:3.3V+0.165V
Storage temperature T_stg -55°Cto +125°C Store as bare product.
Operating temperature T_use G:-40°Cto+85°C,H:-40°Cto +105 °C
D : +25 x 10" Max. Includes initial tolerance, temperature change,
(Not available H : -40 °C to +105 °C) Vcc change and 5 years aging(+25 °C)
. . Includes initial tolerance, temperature change,
Fi tol f_tol J 1 £50 x 10 Max.
requency tolerance - ) ax Vcc change and 10 years aging(+25 °C)
L:+100 x 10 Max. Includes initial tolerance, temperature change,
) ax Vcc change and 10 years aging(+25 °C)
Current consumption ICC 25 mA Max. OE= VCC, with output load
Disable current |_dis 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
VOD 250 mV to 450 mV VOD1, VOD2
Outout voltage dvoD 50 mV Max. dVOD = | VOD1-VOD2 |
P 9 vOs 115V 10135V VOS1, VOS2
dvos 50 mV Max. dVOS = | VOS1-VOS2 |
Output load condition L_LVDS 100 Q Connected between OUT1 to OUT2
Input voltage VIH 70 % VCC Min. OE terminal
VIL 30 % VCC Max.
. . 300 ps Max. (Vcc : 3.3V) at 20 % to 80 % of Differential Output peek to
Rise/Fall times /Tt 350 ps Max. (Vce : 2.5V) peek voltage
Oscillation start up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
100 MHz 125 MHz 156.25 MHz 200 MHz
Phase jitter Typ. [fs]
(Offset frequency 12k to 20MHz) 90 70 60 50
Product Name SG3225 \_/EN 156.250000MHzC DG A (®®: Not Available code DH)

(Standard form) ® @ ® @060
MModel @Output (V: LVDS) @Frequency @Supply voltage (C: 3.3V Typ. D: 2.5V Typ.)
®Frequency tolerance (D: 25 x 10 Max. J: £50 x 105 Max. L: +100 X 10 Max.)
®Operating temperature (G:-40 to +85°C , H:-40 to +105°C) ~ (DInternal identification code(“A” is default)

3225 size E B
= A < \
Pin map o
Pin Connection
1 OE Y
2 N.C. (Open or Vcc) — .
3 GND
4 ouT D
5 ouT
6 Vee 3225 size | 7050 size
A 1.05 2.00
B 0.92 1.80
C 1.85 4.20
D 2.58 5.08
E 0.80 1.80
Note: ) o In order to achieve optimum jitter performance, it is
OE pin = HIGH or “Open” : Specified frequency output. recommended that the capacitor (0.1 pyF + 10 pF)
OE pin = LOW : Output is high impedance between VCC and GND pin should be placed as close
to the VCC pin as possible.

I o



7// Crystal oscillator SEIKO EPSON CORPORATION

/ CRYSTAL OSCILLATOR (SPXO)
OUTPUT : HCSL

SG3225HBN

eFrequency range : 100 MHz to 325 MHz

eSupply voltage : 33V

*Output : HCSL

eFunction : Output enable (OE)

eExternal dimensions : 3.2 x 2.5 x 1.05 mm

ePhase jitter 1 85fs Typ (fo = 156.25MHz)

Item Symbol Specifications Conditions / Remarks
Output frequency range fo 100 MHz to 325 MHz flease cgntact us for inquiries regarding available
requencies.
Supply voltage Vce 3.3V +0.165V
Storage temperature T_stg -55 °C to +125 °C Store as bare product.
Operating temperature T_use -40 °C to +85 °C
v Includes initial tolerance, temperature change,
+ 6 4 -6
Frequency tolerance f_tol +50 x 10%,£100 x 10 Ve change and 10 years aging(+25 °C)
Current consumption Icc 25 mA Typ. 35 mA Max. OE= Vcc, with output load
Disable current I_dis 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
VoH 0.75V Typ., 0.66 V t0 0.85 V - !
Output voltage VoL 0V Typ., 0.5V 0 0.15 V DC characteristics, single output
Crossing voltage Vcr 0.25Vto 0.55V
- L_HCSL 50 Q
Output load condition Rs 330
ViH 70 % Vcec Min. .
Input voltage Vil 30 % Voo Max, OE terminal
d_|fferent|al output Rr/Rf 1Vinto 4 Vins Between -0.15 V and 0.15 V of differential output
rise slew rate/ fall slew rate
Start-up time t str 10 ms Max. Time at minimum supply voltage to be 0 s
CLjiui 100 MH. 125 MH 156.25 MH 200 MH 322.265625 MHZ | Suppl It
frequency z z . z z . upply voltage
Phase Jitter [fs] Typ. 110 95 85 75 65 _
(Offset Frequency 12k to 20MHz) | __Miax. 180 160 140 125 110 Vee=3.3v0.165V
Product Name SG3225 HBN 156.250000MHz C J G A
(Standard form) ©) @) ® @60

(MModel @Output (H: HCSL) ®Frequency @Supply voltage (C: 3.3 V Typ.)
®Frequency tolerance (J: £50 X 106 Max. L: +100 x 10® Max.)
® Operating temperature (-40 to +85°C) @Internal identification code(“A” is default)

1.05 0.80 0.92
_ | #4 Pin map |<—>| |<—>|
< Pin Connection .
| 1 OE 0 A
3 GND _— v
—~H (020) 4 ouT ©
s 5 ouT b
6 Vcc
v
1.29
|——>
Note: 2.58
OE pin = HIGH or “Open” : Specified frequency output.

OE pin = LOW : Output is high impedance
To maintain stable operation, provide a 0.01uF to 0.1 pyF
by-pass capacitor at a location as near as possible to
the power source terminal of the crystal product
(between Vcc - GND).

84 ]



Crystal oscillator SEIKO EPSON CORPORATION

LOW-JITTER SAW OSCILLATOR (SPSO)
OUTPUT : HCSL

XG5032HAN

eFrequency range : 100 MHz to 200 MHz
eSupply voltage 1 25V,33V

«Output : HCSL

eFunction :  Output enable (OE)

eExternal dimensions : 5.0 x 3.2 x 1.4 mm

eLow jitter and low phase noise by SAW unit.

Item Symbol Specifications Conditions / Remarks
Output frequency range fo 100 MHz to 200 MHz flease cgntact us for inquiries regarding available
requencies.
Supply voltage Vce C:3.3V+0.33V,D:25V +0.125V
Storage temperature T_stg -55 °C to +125 °C Store as bare product.
Operating temperature T_use A:0 °C to +70 °C, B:-20 °C to +70 °C, D:-5 °C to +85 °C
Frequency tolerance f_tol J:+50 x 10° ,L: £100 x 10°
Current consumption Icc 35 mA Max. OE= Vcc, with output load
Disable current I_dis 15 mA Max. OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
VoH 0.75V Typ., 0.66 V to 0.85 V . .
Output voltage VoL 0V Typ., -0.15V 10 0.15 V DC characteristics, single output
Crossing voltage VCcRrR 0.25Vt00.55V
L HCSL 50 Q
Output load condition Rs 330 As per measurement circuit below.
CL 2 pF
VIH 70 % Vce Min. .
Input voltage Vil 30 % Voo Max, OE terminal
qlﬁerentlal output Rr/ Rf 1VInto 4 Vins Between -0.15 V and 0.15 V of differential output
rise slew rate/ fall slew rate
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
0.3 ps Max. fo <160 MHz Offset frequency:
Phase Jitter try 0.4 ps Max. 160 MHz < fo < 175 MHz 12 kHz toq20 M|Y|Z
0.2 ps Max. fo>175 MHz
) ) N:+ 10 x 10/ year Max. First year R _
Frequency aging f_aging A: Included in Frequency tolerance 10 years *25°C, Vee =25V,3.3V
Product Name XG5032 HAN 100.000000MHz C JAA  (®®®:JBA,JDA are not available) | @Frequency tolerance ®Operating temp.
(Standard form) ® ® @®@eO® J 50 x 10° A [ 0to+70°C
®Model @Output(H: HCSL)  ®Frequency L +100 x 10 B | -20to +70°C
@Supply voltage (C: 3.3V Typ., D: 2.5V Typ.) ®Frequency tolerance ® Operating temperature D -51t0 +85°C

@Frequency aging (A: Frequency tolerance include aging, N: Frequency tolerance exclude aging)

0.10 By-pass capacitor 1 (approx. 0.01pF to 0.1 pF) places
—r—— il e o T i closely between Vcc and GND.
oy-pass S our l T Y By-pass capacitor 2 (approx. 10 uF) places closely
capacitor 2 Rs=330 Co=2 pE| LL:Z oF between power supply terminals on the board.
wer 0E  GND  GND \ A Ry Output line length L is estimated as follows
Tsupply " oo J. Bypase 0.1¢c ¢ : Velocity of light in a vacuum

¢ : Relative dielectric constant of the board

fo/0.475¢, +0.67 fo : Outout freauencv

5.0 0 84
Pin map
Pin Connection
1 OE
o E 100.00H 2 GND A I I I I
O5U 310A 3 GND o
A / N
— — g (E— v To maintain stable operation,
> ouT — provide a 0.01pF to 0.1 pF
- : 6 Vee by-pass capacitor at a location
qiﬁ as near as possible to the
\—'t OE pin = HIGH : Specified frequency output. power source terminal of the
OE pin = LOW : Output is high impedance 2.54 crystal product (between Vcc -
#2 and #3 are connected to the cover. GND).

I =



Y/ Crystal oscillator
7

/" Multi output SAW Oscillator (MOSO)

Feature
eUltra Low jitter

eFrequency range
Supply voltage

«Output
Application

eExternal dimensions :

OUTPUT : LV-PECL

MG7050EAN

0.3 ps Max.

#2 or 4 outputs and it is able to reduce fan-out buffers

100 MHz to 700 MHz

25V/

33V

7.0x5.0x% 1.6 mm
LV-PECL (2 or 4 outputs)

GbE, Fiber Channel, SAS, PCI express

Server, Storage, Router/Switch, Networking, OTN

SEIKO EPSON CORPORATION

Pb RoHS
ﬂ Free ‘ Compliant

ltem Symbol Specifications Conditions / Remarks
100 MHz to 700 MHz Please contact us about available frequencies.
Output frequency range fo 100MHz, 106.25MHz, 125MHz, 150MHz, 156.25MHz, [ o
200MHz, 212.5MHz, 250MHz, 300MHz, 312.5MHz quency
Supply voltage Vee D:25V+0.125V C:33V+0.33V Vcce, Vee1 and Vee2 need same voltage
Storage temperature T_stg -55 °C to +125 °C Store as bare product after packing
Operating temperature T_use A:0°Cto+70°C, B: -20°C 0 +70°C
- D: -5 °C to +85 °C
Frequency tolerance *1 f_tol J: 50 x 10®, L: £100 x 10°®
. 75 mA Typ., 94 mA Max. 80 mA Typ., 102 mA Max. |2-outputs _ _
Current consumption e 25 mATyp., 170 mAMax. | 130 mA Typ., 184 mA Max. |4-outputs OE=Vee L _ECL=500
Disable current |_dis 7 mA Typ., 18 mA Max. 8 mA Typ., 20 mA Max. |OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Von Vce-1.025 V to Vee-0.88 V L
Output voltage VoL Veo-1.81V to Veo-1.62 V DC characteristics
QOutput load condition L_ECL 50 Q Termination to Vcc-2.0 V
Input voltage Vi 70% Voo Min. OE and FSEL terminals
Vi 30% Vce Max.
Rise time / Fall time tr/tf 200 ps Typ., 400 ps Max. Between 20% and 80% of (Von-VoL)
Start-up time t_str 5 ms Typ., 10 ms Max. Time at minimum supply voltage to be 0 s
0.17 ps Typ. 0.14 ps Typ. fo=100 MHz
0.16 ps Typ. 0.13 ps Typ. fo=125 MHz
0.15 ps Typ. 0.12 ps Typ. f0=156.25 MHz Offset f ]
Phase Jitter tpJ 0.13 ps Typ. 0.11 ps Typ. fo=212.5 MHz 1 skeHZ rtiq;grm'z
0.11 ps Typ. 0.10 ps Typ. f0=312.5 MHz
0.05 ps Typ. 0.05 ps Typ. fo=700 MHz
0.3 ps Max.
Skew t_skew 20 ps Typ., 50 ps Max. FSEL=H
) N: £10 x 10°%/ year Max. First year o B
Aging f_age A: Included in Frequency tolerance *2 10 years *25°C, Vee=2.5V, 33V

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change and reflow drift.

*2 “A” is not acceptable when Frequency tolerance is “J” and Operating temperature is “B” or “D”.

Product Name
(Standard form)

86

MG7050 E AN 156.250000MHz

O]

O] ®

®Model

@Outp

ut (E: LV-PECL)

®Frequency
@Number of outputs ( 2: 2outputs, 4: 4outputs )
®"A": Fixed

®Supply voltage
®Frequency tolerance

®Oper

ating temperature

®Frequency aging

4 ACJAN
@6 @06 O06

©)

(@®©®@:JDA, JBA are not available)

®Supply voltage

@Frequency tolerance

C

3.3 V Typ. J

+50 x 10® A

®Operating temp.

®Frequency aging

D

2.5V Typ. L

+100 x 10°® B

0 to +70°C A

Frequency tolerance include aging

-20 to +70°C N

Frequency tolerance exclude aging

D | -5to +85°C




7//‘ Crystal oscillator SEIKO EPSON CORPORATION

2-outputs 4-outputs
Vce Veel Vce Veet

SAW | | Veel SAW | | Vel
L saw I N, —» OUT1P _— saw | L. —» OUT1P
 m— 0sC Divider1 | > OUTIN — 0SC Divider1 E | OUTIN

Veet
—» OUT2P
«— OE ) —» OUT2N

Vee2 Vee2
TC Vee2 TC ) Vee2 | OE

Divider2 —> ouTzpP Divider2 - OUT3P
FSEL —p ider |, OUT2N FSEL Ivider |, OUT3N

Vee2
—> OUT4P
—» OUT4N

2-outputs OouT1 ouT2
4-outputs OUT1/0UT2 OUT3/0UT4
H fo fo
FSEL
L fo fo/2

1.3

160
L8
7 7

0.55

Q8
SNURS
N
NN
1.2
41

NN

1.27

5.08
5.9
‘ Pin Connections To maintain stable operation, provide a 0.01 pF to 0.1 pF
2-outputs 4-outputs by-pass capacitor at a location as near as possible to the
power source terminal of the crystal product (between
1 Vcel Vee, Veel, Vec2 - GND).
2 GND OUT1P
3 OUT1P OUT1IN
4 OUT1N OuUT2P
5 GND OUT2N
6 FSEL
7 OE
8 GND OUT3N
9 OUT2N OUT3P
10 OuUT2P OUT4N
11 GND OUT4P
12 Vce2
OE pin = “H” : Specified frequency output.
OE pin = “L" : Output is high impedance 13 Vcc
#14 is connected to the cover.
14 GND




Y/ Crystal oscillator
7

/" Multi output SAW Oscillator (MOSO)

Feature
eUltra Low jitter

eFrequency range
Supply voltage

«Output
Application

OUTPUT : LVDS

MG7050VAN

eExternal dimensions :

0.3 ps Max.

#2 or 4 outputs and it is able to reduce fan-out buffers

100 MHz to 700 MHz
25V/33V
7.0x5.0x% 1.6 mm
LVDS (2 or 4 outputs)

Server, Storage, Network Instrument.

Pb RoHS

ﬂ Free ‘ Compliant

SEIKO EPSON CORPORATION

Item Symbol Specifications Conditions / Remarks
100 MHz to 700 MHz Please contact us about available frequencies.
Output frequency range fo 100MHz, 106.25MHz, 125MHz, 150MHz, 156.25MHz, [ o
200MHz, 212.5MHz, 250MHz, 300MHz, 312.5MHz quency
Supply voltage Vce D:25V+0.125V C:33V+0.33V Vce,Vee1 and Vec2 need same voltage
Storage temperature T_stg -55 °C to +125 °C Store as bare product after packing
Operating temperature T_use A:0°Cto+70°C, B: -20°C 0 +70°C
- D: -5 °C to +85 °C
Frequency tolerance *1 f_tol J: 50 x 10®, L: £100 x 10°®
. 35 mA Typ., 50 mA Max. 45 mA Typ., 56 mA Max. |2-outputs _ _
Current consumption IeC T 40 mATyp., 66 mAMax. | 50 mATyp., 72 mAMax. |4-outputs OE=vee, L_LVDS=100 0
Disable current |_dis 7 mA Typ., 18 mA Max. 8 mA Typ., 20 mA Max. |OE=GND
Symmetry SYM 45 % to 55 % At outputs crossing point
Output voltage xzz f4172?z :2 ‘1‘5:7?3 DC characteristics
Qutput load condition L_LVDS 100 Q Connected between OUTnP and OUTNnN
Input voltage Vin 70% Vec Min. OE and FSEL terminals
Vi 30% Vcc Max.
Rise time / Fall time tte 200 ps Typ., 400 ps Max. Between 20% and 80% of differential output peak
to peak voltage

Start-up time t_str 5 ms Typ., 10 ms Max. Time at minimum supply voltage to be 0 s

0.19 ps Typ. 0.16 ps Typ. fo=100 MHz

0.18 ps Typ. 0.15 ps Typ. fo=125 MHz

0.17 ps Typ. 0.14 ps Typ. f0=156.25 MHz Offset f ]
Phase Jitter tpJ 0.15 ps Typ. 0.13 ps Typ. fo=212.5 MHz 1 skeHZ rtzq;grm'z

0.12 ps Typ. 0.11 ps Typ. f0=312.5 MHz

0.06 ps Typ. 0.05 ps Typ. fo=700 MHz

0.3 ps Max.
Skew t_skew 20 ps Typ., 50 ps Max. FSEL=H
) N: £10 x 10°%/ year Max. First year . B

Aging f_age A: Included in Frequency tolerance *2 10 years *25°C, Vee=2.5V, 33V

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change and reflow drift.

*2 “A” is not acceptable when Frequency tolerance is “J” and Operating temperature is “B” or “D”.

Product Name
(Standard form)

88

MG7050 V AN 156.250000MHz

@

®Model

@ ®

®@Output (L: LVDS)
®Frequency
@®Number of outputs ( 2: 2outputs, 4: 4outputs )
®"A": Fixed

®Supply voltage
®Frequency tolerance
®Operating temperature
®Frequency aging

4 ACJ
@6 60

A N
® 0o

©®

(@®®@:JDA, JBA are not available)

®Supply voltage

@Frequency tolerance

C 3.3V Typ. J

+50 x 10® A

®Operating temp.

®Frequency aging

D [25VTyp. L

100 x 10°® B

0 to +70°C A

Frequency tolerance include aging

-20 to +70°C N

Frequency tolerance exclude aging

D | -5to +85°C




7//‘ Crystal oscillator SEIKO EPSON CORPORATION
2-outputs 4-outputs
Vce Veel Vee Veet
saw | I veel saw | | Veet
=7 saw - —» OUT1P - saw o —» OUT1P
52| osc [ pDvider L > OUTIN 52| osc [y Dvider > OUTIN
Veel
—» OUT2P
«— OE ) —» OUT2N
V°|°2 Veco V(I;c2 ‘ Vo ¢ OE
» —» OUT2P . —» OUT3P
FSEL _p Divider2 | OUT2N FSEL Divider2 |, OUT3N
Vee2
—» OUT4P
—» OUT4N
2-outputs OuT1 OouT2
4-outputs OUT1/0UT2 OUT3/0UT4
H fo fo
FSEL
L fo fo/2
1.60
28
055 % %4,
Vi 7%,
o 7 Z
A 15 Z N
07 777
|47, Z|
277 97
Vi U 2%,
1.27
" 5.08
S 59
l ; Connection To maintain stable operation, provide a 0.01 pF to 0.1 pF
Pin
2-outputs 4-outputs by-pass capacitor gt a location as near as possible to the
power source terminal of the crystal product (between
1 Vel Vee, Veel, Vee2 - GND).
2 GND OUT1P
3 OUT1P OUT1N
‘ 1 4 OUT1IN OuUT2P
% 7
. ////////j 5 GND OUT2N
) 6 FSEL
7 OE
8 GND OUT3N
9 OUT2N OUT3P
10 OUT2P OUT4N
11 GND OuUT4P
12 Vec2
OE pin = “H” : Specified frequency output.
OE pin = “L" : Output is high impedance 13 Vee
#14 is connected to the cover.
14 GND
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Y/ Crystal oscillator
7

/" Multi output SAW Oscillator (MOSO)
OUTPUT : HCSL

MG7050HAN

Feature

Pb RoHS

ﬂ Free ‘ Compliant

eUltra Low jitter

#2 or 4 outputs and it is able to reduce fan-out buffers

eFrequency range

0.3 ps Max.

100 MHz to 200 MHz

Supply voltage 25V /33V

eExternal dimensions : 7.0 x 5.0 x 1.6 mm

«Output HCSL (2 or 4 outputs)

«Output impedance select by ZSEL
Application

GbE, Fiber Channel, SAS, PCI express

Item Symbol Specifications Conditions / Remarks
100 MHz to 200 MHz Please contact us about available frequencies.
Output frequency range fo
100 MHz, 125 MHz, 156.25 MHz, 200 MHz Standard frequency
Supply voltage Vce D:25V+0.125V C:33V+0.33V Vce,Vee1 and Vec2 need same voltage
Storage temperature T_stg -55°C to +125 °C Store as bare product after packing
Operating temperature T_use A:0°Cto+70°C, B: -20°Cto +70°C
perating temp - D: -5 °C to +85 °C
Frequency tolerance *1 f_tol J: 50 x 10, L: £100 x 10°®
. 55 mA Typ., 84 mA Max. 60 mA Typ., 90 mA Max. |2-outputs )
C t t | OE=Vcc, with L_HCSL
rrent consumption ¢ [ 95mATyp., 128 mAMax. | 100 mA Typ., 136 mA Max. |4-outputs =
. . 11 mA Typ., 23 mA Max. 12 mA Typ., 25 mA Max. |2-outputs
Disabl t I.d OE=GND
sable curren - 5 mATyp., 28 MAMax. | 16 mATyp., 30 mAMax. |4-outputs
Symmetry SYM 45 % to 55 % At outputs crossing point
VoH 0.66 Vt00.85V -
Output voltage VoL 015V 10015V DC characteristics
Qutput load condition L_HCSL 50 Q or 42.2 Q, with C.=2 pF, Rs=33 Q or 27 Q
Input voltage Vi 70% Voo Min. OE and ZSEL terminal
p g VIL 30% Ve Max. an terminals
Rise / Fall skew rate Rr/Rf 1 V/ns to 4 Vins Between -0.15 V and 0.15 V of differential output.
Start-up time t_str 5 ms Typ., 10 ms Max. Time at minimum supply voltage to be 0 s
0.19 ps Typ. 0.16 ps Typ. fo=100 MHz
0.18 ps Typ. 0.15 ps Typ. fo=125 MHz
. - Offset frequency:
Phase Jitter tPy 0.16 ps Typ. 0.13 ps Typ. f0=156.25 MHz 12 kHz to 20 MHz
0.14 ps Typ. 0.12 ps Typ. fo=200 MHz
0.3 ps Max.
Skew t_skew 20 ps Typ., 50 ps Max. ZSEL=H
N: £10 x 109/ year Max. First year
Agi f +25°C, Vcc=2.5V, 3.3V
ging —Age A: Included in Frequency tolerance *2 10 years ee

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change and reflow drift.
*2 “A” is not acceptable when Frequency tolerance is “J” and Operating temperature is “B” or “D”.

Product Name MG7050 H AN 156.250000MHz

4 ACJA
(Standard form) @ ® ® ®6 60

N (@®®©®:JDA, JBA are not available)
® @

©®

®Model

®@0Output (H: HCSL)

®Frequency

@®Number of outputs ( 2: 2outputs, 4: 4outputs )
®"A": Fixed

®Supply voltage

@Frequency tolerance

®Operating temperature

©®Frequency aging

®Supply voltage @Frequency tolerance
C 3.3V Typ. J
D 2.5V Typ. L

®0Operating temp. ®©Frequency aging

+50 x 10°® A | 0to+70°C A | Frequency tolerance include aging
+100 x 10 B | -20to +70°C N | Frequency tolerance exclude aging
D | -5to +85°C

a0 I



7//‘ Crystal oscillator SEIKO EPSON CORPORATION
2-outputs 4-outputs
Vce Veet Vee Veet
SAW | | Veel SAW | | Veet
=7 saw - —» OUT1P L saw . L »OUT1P
52| osc [T pPvidert L OUTIN 52| osc [T pDvident ;l[/o%» OUTIN
Veel
—» OUT2P
«— OE 'y —» OUT2N
VTCZ Vec2 VTCZ — ) Vce2 <+ OF
. —» OUT2P » [ L » OUT3P
Divider2 |, OUT2N Divider2 | OUT3N
ZSEL—_». Vce2
ZSEL —» OUT4P
—» OUT4N
Output line HCSL load Shunt resistor
Differential Zo L_HCSL Rs
H 100 Q 50 Q 33Q
ZSEL
L 850 4220 27 Q
1.60
0.8
0.55 7 % %
7 7.7
o 7 Z
AY 15 7N
Z 57 07/
|A/5%.%) % Z|
777 777
277 v U
1.27
5.08
5.9
‘ Pin Connection To maintain stable operation, provide a 0.01 pF to 0.1 uF
2-outputs 4-outputs by-pass capacitor at a location as near as possible to the
power source terminal of the crystal product (between
1 Vceed Vce, Veel, Vec2 - GND).
2 GND OUT1P
3 OUT1P OUT1IN
4 OUT1IN OuUT2P
5 GND OUT2N
6 ZSEL
7 OE
8 GND OUT3N
9 OUT2N OUT3P
10 OuUT2P OUT4N
11 GND OuUT4P
12 Vce2
OE pin = “H” : Specified frequency output.
OE pin = “L” : Output is high impedance 13 Vce
#14 is connected to the cover.
14 GND
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e

CRYSTAL OSCILLATOR (SPXO)
32.768 kHz

SG-3030CM,LC,JC
SG-3040LC,JC

eBuilt-in 32.768 kHz crystal unit allows adjustment-free efficient operation.
eUse of C-MOS IC enables reduction of current consumption.
eVIo controls swing amplitude.

CM Type. LC Type.
—! 2

Specifications "
Iltem Symbol SG-3030CM/LC/JC [ SG-3040LC/JC Conditions / Remarks
Output frequency range fo 32.768 kHz
Supply voltage Vcce 1.5Vto 55V [ 09Vto3.6V
Interface power supply voltage Vio 1.5Vto 55V | 09Vto36V
Storage temperature T_stg -55 °C to +125 °C Storage as single product
Operating temperature T_use -40 °C to +85 °C
Frequency tolerance f_tol 5+23 x 10° +25 °C,Vcc=3.3 V (SG-3040: Vcc=1.2 V)
Frequency temperature coefficient fo-Tc +10 x 10°/-120 x 10° -20 °C to +70 °C (+25 °C is reference)
Frequency / voltage coefficient fo-Vce +2 x 10° / V Max. [ +5 x 10° / V Max. +25°C
Current consumption Icc 2 pA Max. | 3.1 pA Max. 3.3V, No load condition
Symmetry SYM 45 % to 55 % 1/2 Vcc(Vio)level (SG-3040: Vio=1.2V to 3.6 V)
Output voltage VoH Vi0-0.4 V Min. lon=-0.4 mA (SG-3040: Vio=1.2V to 3.6 V)
VoL 0.4 V Max. lo.=0.4 mA  (SG-3040: Vio=1.2V to 3.6 V)
Output load condition (CMOS) L_CMOS 15 pF Max. CMOS load
. 0, 0,
Rise time / Fall time t/tr 200 ns Max. 100 ns Max. E’S"é‘_)ssok%a:"\}lzf:ffzv\cft(g’gfét\‘})so % Ve(Vio)level
. Time at minimum Supply voltage to be 0 s
Start-up time t_str 1's Max. 3 s Max. +25 °C (SG-3030: vfcp=y2_0 V?o 5.5V)
Frequency aging f_aging +5 x 10 / year Max. +25 °C, Vcc= 3.3V, First year

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

Product name

\V i VCORE
o (Standard form)
’ > R o SG-3030 LC 32.768000kHz B
@ ® ® @

®Model @Package type ®Frequency

L1
32.768 kHz |_T_| drce RF

@Frequency tolerance (B: 5+23x10° ,+25 °C)

If Vio function is not used, connect #1 to Vcc.

@5SG-3030LC/3040LC @SG-3030JC,3040JC
*Stop using the glue 3.6 Pin map _ : - |e—10.5 |
Any glue must never use it after ¥12 7 Einll WConuecton, :‘é‘ °°’\';‘°°"°" #4 3 Pin map
soldering LC-package to a oo000 'g 11 Cg [Pin ] Con\r;ection
circuit board.This product has < [0 . 10
glass on the back side of a E 3040 | .C. 9 .C. SG3030 B o gﬁ?
package.When glue invasions O A123B | N.C. 8 N.C. E 8123A O © Voo
between circuit board side and GND_| 7 [ OUT
glass side, then glass cracks by SEEEEY —

#1
thermal expansion of glue.In this "01_51“ 0.22
case a crystal oscillation

w6 #1 #2

stops.Consider glue abolition or o~ \
glue do not touch to LC-package - (\, ) H 1.0)
- H A H -
oMin. (04)|, 28 =TT 0.05Min. 3.6
The metal case inside of the molding compound may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
@5SG-3030CM @ 5G-3030CM @ SG-3030LC:3040LC @ SG-3030JC,3040JC 13
—25 43
‘ 105
#4 #3 #4 [ -
: g=--mmye  |S000000 Fl
«| [ 3030 o I [ ° 3
~| [ OB123B =T N ! e 9 e ©
= = S 50 ey 05 oz <
# Ty # T
265
Pin map I
Pin_[ Connection S I:l |:| |:| |:| |:|

Vio 5.08 |:|
o . .
2 GND —208 =
E ouT 21 ! i

Vee To maintain stable operation, provide a 0.01uF to 0.1uF by-pass capacitor at a location as near as possible to the
power source terminal of the crystal product (between Vcc - GND).

o I
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/{/ Crystal oscillator

(X0
TG-3541CE

«Output frequency 1 32.768 kHz

¢ Built-in 32.768 kHz-DTCXO

Supply voltage :15Vto55V
¢ Frequency tolerance :

oXA

+ 3.4x10% / -40°Cto+85°C
+ 8.0x10% / +85°Cto+105°C

5.0x10® / -40°Cto+85°C

-6 0 o
8.0x10® / +85°Cto+105°C TG-3541CE

Item Symbol Specifications Conditions

Output frequency range Fo 32.768 kHz
Supply voltage VCC 1.5Vto55V
Storage temperature T_stg -55 °C to +125 °C
Operating temperature T_use -40 °C to +105 °C

+3.4*1 Ta=-40 °C ~ +85 °C

XA >

+8.0* Ta=+85°C ~+105°C
Frequency tolerance f_tol 3

5.0 Ta=-40°C ~+85°C

XB w2

+8.0 Ta=+85°C ~+105°C
Current consumption Icc 1.0 pA Typ./3.0 pA Max. No load condition, Vcc = 3.0 V
Disable current |_dis 1.5 pA Max. OE=GND, Vcc=3.0V
Symmetry SYM 40 % to 60 % 50 % Vcc level

VOH 80 % Vcc Min. IOH=-0.5 mA, Vcc=3.0 V
Output voltage
VOL 20% Vcc Max. I0L=0.5 mA, Vcc=3.0 V

Output load condition(CMOS) L_CMOS 30 pF Max.
Start-up time t_str 1 s Max. Ta=+25°C,Vcc=1.5Vto 55V
Frequency aging f_aging +3 x 10° Ta= +25°C, Vcc=3.0 V, first year

*1) Equivalent to 9 seconds of month deviation. *2) Equivalent to 21 seconds of month deviation. *3) Equivalent to 13 seconds of month deviation.

W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)

Frequency temperature characteristics

'ic_: 32.768 kHz PTCYO
X o >
g . | / \ |
Pin Connection §’ 15 II / \ Tuning fork Xtal \
1 OE £ a0
2 Vce 25 /
3 TEST \
4 OUT >30—45 35 25 -15 5 5 15 25 35 45 55 65 75 85 95 105
5 TEST Temperature (°C)
6 TEST
7 TEST
8 TEST
9 GND
10 N.C.

*TEST pin connected to the ground.

I o
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,

SEIKO EPSON CORPORATION

TCXO
For Automotive

«Output frequency
o Built-in 32.768 kHz-DTCXO
Supply voltage
¢ Frequency tolerance
oXA
+ 3.4x10% / -40°C to +85°C
+ 8.0x10® / +85°Cto+105°C
oXB
+ 50x10% / -40°C to +85°C
+ 8.0x10% / +85°C to+105°C
«Conforms to AEC-Q100

TG-3541CEA

: 32.768 kHz

:1.5Vto55V

TG-3541CEA
&

ltem Symbol Specifications Conditions

Output frequency range Fo 32.768 kHz
Supply voltage VCC 1.5Vto55V
Storage temperature T_stg -55 °C to +125 °C
Operating temperature T _use -40 °C to +105 °C

+3.4 *1 Ta=-40°C ~+85°C

XA

+8.0 *2 Ta = +85 °C ~ +105 °C
Frequency tolerance f_tol 3

+5.0 Ta=-40°C~+85°C

XB >

+8.0 * Ta=+85°C~+105°C
Current consumption lcc 1.0 pA Typ./3.0 pA Max. No load condition, Vec = 3.0 V
Disable current |_dis 1.5 uA Max. OE=GND, Vcc = 3.0V
Symmetry SYM 40 % to 60 % 50 % Vcc level

VOH 80 % Vcc Min. I0H=-0.5 mA, Vcc=3.0 V
Output voltage
VOL 20% Vcc Max. I0L=0.5 mA, Vcc=3.0 V

Output load condition(CMOS) L_CMOS 30 pF Max.
Start-up time t str 1 s Max. Ta= +25 °C, Veec=1.5Vt0 5.5V
Frequency aging f_aging +3 x10° Ta= +25 °C, Vcc=3.0 V, first year

*1) Equivalent to 9 seconds of month deviation. *2) Equivalent to 21 seconds of month deviation. *3) Equivalent to 13 seconds of month deviation.

W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Frequency temperature characteristics
10
& 5
° 32.768 kHz DTCHO
X0t >
g s / \
g .l [\ |
3
P \ |
g I / Tuning fork X'tal;
Pin Connection s /
1 OE 25 \
2 Vcc 30
3 TEST 45 35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105
Temperature (°C)
4 ouT
5 TEST
6 TEST
7 TEST
8 TEST
9 GND
10 N.C.
*TEST pin connected to the ground.
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Real Time Clock Module

Real Time Clock Module Product Mapping

SEIKO EPSON CORPORATION

§ 5583 o8&
o] [
38 § I i5d f8s
Wi < = = m O >°
e N\
RX-4571 LC/SA Standard e o ~4095min  0.32 1.0~55
3-wire RTC-4574 LC/SA Standard e o ~255min 0.5 1.6~55
RTC-4543 SA Simple function () 1.0 14~55
\. J/
4 B N
4-wi RX-4035 LC/ SA PWR-switch (5+5x10°@25 C) o o 04 1.0~55
wire RX-4045 SA/NB High Stability (+5 x10-@+25C) ) 048 1.15~55
RX-4803 SA/LC High Stability (+5 x10-@-40~85C) ) ~255min 0.8 1.6~55
( RX6110SA Low power, Power-switch e o o ~65535h 016 11 ~5.5)
RX8804CE High Stability e o ~65535h 035 15~55
RX8900 SA/CE Power-switch , High Stability e o ~255min 0.8 16~55
RX8130CE Battery control, Power-switch o o ~255min 0.3 11~55
RX8010SJ Simple function, Low power ® ® @ -65535h 016 1.1~55
P2C bus | RX-8571LC/SA Low power ® @ @ -65533h 02 13~55
RTC-8564LC Low power e o ~255min = 0.275 1.1~55
RX-8581 SA High Quality 32kHz output o o ~4095min 045 1.6~55
RX-8035 SA/LC PWR-switch (5+5x10°@25 C) e o - 035 1.0~55
RX-8025 SA High Stability (+5 x10°@+25%7) o o o 048 1.15~55
RX-8731LC ID-ROM + EEPROM(80bit) ® O O -409mn 035 13~55
\ RX-8803 SA/LC High Stability (+5 x 105@-40~85C) e o ~255min 08 1.6~55 /
[ 4-bit RTC-72423/ 3 o o [ J 0.6 1.6~5.5 ]
Real Time Clock Module Product Mapping for Automotive
E’ %‘%3 28
[y E ol 2 & c|
5 ] o) © S 8 q
o o £ 3 Sl
El <—:| g § 348 ¢=R
[ 3-wire  RA-4574 SA Standard o o 255min 05 16~55 ]
4-wire  RA-4565 SA Ope. Temp. -40 Tto +125C e o ~255min 05 1.2~55
RA4803 SA High Stability (+5 x10-°@-40~85%) o o ~255min 08 16~55
- o’
(4 A
PPC bus High Stability (+3.4 x10°/
(B3 4010 +85°C, +8.0 x10°/+8510 105C) ® @ il el
Power-switch , N . -
[HETDE3 High Stability +5 x10%/-40t0 +85C) ® @ i
RA-8581 SA Standard e o ~4095min 045 1.6~55
L RA-8565 SA Ope. Temp. -40 Cto +125°C e o ~255min 0.5 17~55 J
<SPI-Bus & I’C-Bus>
; Frequency Current
Actual size : Power
tolerance Interface Clock consumption : owe Other
P FOUT Al Ti Switch
Model -(T/Im) (Standard) voltage voltage (Typ.) am | memen | Hmer ) Swithing features
(t: Max.) (x 10%) (Vee)
R6110 ‘ 1.6V 11V 0.13 pA (L)gnwsg%‘l;?l:)n
98 | RX6110SA E 1234 5123 to to ; v v Y v Y nSu
(3.0V) Built-in SRAM
55V 55V i
10.1x7.4x3.3 Power Switching

* Power switching function specifications are different for each product.

For more information please refer to the data sheet of each product.

<SPI-Bus>
; Frequency Current
Actual size : Power
tolerance Interface Clock consumption ) owe Other
p Model .(mm) (Standard) S - voltage (Typ.) FOUT Alarm memory Timer SWIt(;:hlng TS
(t. Max.) ( o 10.5) (VCC)
RX-4803SA E123A +3.4 1.6V 1.6V ilt-i
! ; : Built-in DTCXO
99 10.1%7.4%3.3 +5.0 to to 075 pA v v - V - Hlijglh-lgtability
RX-4803LC | g@ (-40 to +85°C) 55V 55V
3.6%2.4x1.2
Ese 0.35 pA
RX-4035SA 5+23 24v 1.0V (30%) High-Stability
100 10.1x7.4%3.3 515 to to \/ \/ - - v Built-in Timestamp
+ 55V 55V Power Switching
05 0.40 pA
RX-4035LC 3.6%2.4x1.2 (3.0V)
R4045
101 RX-4045SA 17V 115V
10.4%7.4x3.3 515 to “to ??2 {‘/A N N - - - High-Stability
Web 05 55V 55V o0Vv)
Site | RX-4045NB
6.3x5.2x1.4
* Power switching function specifications are different for each product. For more information please refer to the data sheet of each product.
- ] %
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<SPI-Bus>
Actual size Frslequency ntert Clock Currentt' Power o
tolerance nterface oc consumption : owe ar
P Model (mm) (Standard) voltage voltage (Typ.) FOUT | Alarm | memory | Timer Switching features
(t: Max.) (x10°) (Vce)
yo 16V 16V
eb | Rx-4581NB 5+23 o o R N N N N - Built-in SRAM
6.3x5.2x1.4 55V 55V :
R 4571
102 | RX-4571SA
10.1x7.4x3.3 16V 1.1V
. 0.32 pA Low Backup
5423 t ¢ - _
Web | px-4571NB e sy sey (30V) v v v Voltage
Site 6.3x5.2x1.4
102 | RX-4571LC i
3.6x2.8%1.2
103 | RTC-4574SA
10.1x7.4x3.3 16V
R4574 ’ 0.5 pA
RTC-4574JE ! 16V to (3.0V)
Web E12 523 to 55V v v - v - Simple function
Site e 55V
RTC-4574NB £ 1234
6.3x5.2x1.4
13V
0.35 pA
104 | RX-4574LC 3.6%2.8x1.2 5 ‘5"\/ (3.0V)
105 RTC-4543SA
3 25V 14V
10.1x7.4x3.3 5423 to to 1.0 WA \/ - - - - Simple function
Web R4543 B 55V 55V (3.0V)
Site RTC-4543SB E 1234A
11.6x8.0x2.0
A4803 +3.4 1.6V 1.6V
106 3&480328 A 5.0 to to 0.75 yA v v - v - Built-in DTCXO
(AEC-Q200) (-40 to +85°C) 55V 55V
10.1x7.4x3.3
L Extended
107 RA-4565SA 5423 1'2\/ 1-t50 v 0.5 YA N N B N _ operating
(AEC-Q200) - (-40 to +125°C) 55V 55V (3.0V) temperature
10.1%7.4%3.3 ’ ’ range(+125°C)
108 | RA-4574SA % 5423 1'S,V 1_gv 05 A J J ) J ) )
(AEC-Q200) 1232 (-40 to +85°C) 55V 55V (3.0V)
10.1x7.4x3.3
<I’C-Bus>
; Frequency Current
Actual size . Power
tolerance Interface Clock consumption . owe Other
P Model .(mm) (Standard) voltage voltage (Typ.) RO || AT || G || W | S features
(t: Max.) (x 10%) (Vee)
= igg 16V 15V
3.2x2.5%1.0 (-40 to +85°C) ) ) 0.35 pA _ Built-in DTCXO
109 | RX8804CE 52y 52y (3.0V) v v v v High-Stability
+8.0 ’ ’
(+85 to +105°C)
R4803
RX8900SA +3.4 25V 16V Built-in DTCXO
110 10.1x7.4x3.3 +5.0 to to 03'70%* \/ w/ - \/ \/ High-Stability
= (-40 to +85°C) 55V 55V (30V) Power Switching
RX8900CE ]
3.2x2.5%1.0
RX-8803SA Sl +34 1.6V 16V .
11 1017433 5.0 to to 0.75 pA N v - N - | paHn DECXO
. . 55V 55V gh-Stability
B (-40 to +85°C)
RX- L
8803LC 3.6x2.4%1.2
& 16V 11V gowfr SgViitChing
) . . ackKup battery
112 | RX8130CE 3.2%2.5%1.0 5423 to to (03'30‘</A) Y v Y N v charge control
55V 55V . Delay with reset
output
= 16V 11V Low current
113 | RX8010SJ . 523 to to f’-;g \“,A) N N N N — | consumption
7.0%6.0%2.65 55V 55V : Built-in SRAM
R357:I
114 | RX-8571SA
; 0.2 uA
10.1%7.4x3.3 16V 13V ( 3.0%/ ) J J J . I;gnwsﬁlrjrzginotn
Web e 5423 to to - Built-in SRAM
Site RX-8571NB x1 . 55V 55V Long-running timer
" = 022 1A (65535 hours)
g .22
114 | RX-8571LC 2 ox2.8%1.2 (3.0V)

* Power switching function specifications are different for each product.
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<I’C-Bus>
; Frequency Current
Actual size .
tolerance Interface Clock consumption : Power Other
e .(mm) (Standard) voltage voltage (Typ.) FouT Alarm | memory | Timer | gyjtching* features
(t: Max.) (x 10%) (Vec)
R8564
RTC-8564JE € 1230
Web
A 7.3%6.2%1.5
Site 5423 1'3)\/ 1'110\/ 0.275 pA N N _ N _ Low current
RTC-8564NB - 55V 55V (3.0V) consumption
115 | RX-8564LC
.35 uA ; i
RX-8035SA 523 2.4V 10V 035 High-Stability
4 (3. ) Built-in
116 10.1%7.4x3.3 gig stgv sté)v v v - - v Timestamp
+ . K o
RX-8035LC 0.40 pA Power Switching
3.6%2.8x1.2 (3.0V)
117 | RX-8025SA
) 17V 115V
10.1x7.4x3.3 gfg to to ?'34 : \% N N - - - High-Stability
Web = 55V 55V :
R RX-8025NB
Site
- 17V 1.3V 0.35 uA Built-in
118 | RX-8731LC 523 to to (30 \‘; ) \/ v \/ \/ - EEPROM
3.6%2.8%1.2 55V 55V : Unique ID-ROM
119 | RX-8581SA
10.1%7.4x3.3 18V 16V
Ress! : : 0.45 uA ) )
RX-8581JE 5123 to to (3.0V) \/ \/ - \/ - Simple Function
Web 7.3%6.2x1.5 55V 55V
Site Rasst
RX-8581NB
6.3x5.2x1.4
+3.4
RABBOACE |, rsnt0 40 :;5;(;5% Tev 15V 0.35 A Builtin
120 225 (40 to +85°C) to to (a0¥) v v - v v DTCXO
(AEC-Q100) 48.0 55V 55V : High-Stability
(+85 to +105°C)
Built-in
= % 3.4 2.5V 16V DTCXO
121 | 00 +5.0 0 s S N N - N V| High-stability
( h ) 3.2x2.5x1.0 (-40 to +85°C) 55V 55V : Power
Switching
+3.4 1.6V 1.6V o
RA8803SA Built-in
122 +5.0 to to 0.75 uA N N - N _
(AEC-Q200) ' (-40 to +85°C) 55V 55V DTCXO
10.1x7.4x3.3
e Extended
RA-8565SA 5423 1.8V 1.7V 0.55 A operating
123 E 1234A t t N N _ N _ y ;
(AEC-Q200) = (-40 to +125°C) 55V . (3.0V) rgf:g:ra ure
10.1x7.4x3.3 (+125°C)
RA-8581SA 5423 18V Tev 0.45 pA
t t - - -
124 | (AEC-Q200) = (40 to +85°C) 55y sav (3.0V) v V v
10.1x7.4x3.3
* Power switching function specifications are different for each product. For more information please refer to the data sheet of each product.
<Parallel Interface>
; Frequency Current
Actual size .
tolerance Interface Clock consumption : FenEn Other
P Model (mm) Standard voltage voltage (Typ.) FouT Alarm MEMY || Wi Switching* features
. ( ) 9 9
(t: Max.) (x10°) (Vee)
H7301 Built-in
Rrc-rsoisk | KD Temperaure
2.4V 1.6V ensor
\/S\Iittaeb 10.2x7.8x2.0 5423 to to (03.60;.{?) N N _ N _
RTC7301 55V 55V Available
RTC-7301DG E 123 4A Alarm and
d d Time
DIP 18 pin
RTC72421 A +10
RTC-72421 EPSON 1234A 50
DIP 18 pin 45V 20V 0.9 uA 4-bit
125 to to ( 20“\/ ) \/ \/ - - - Simple
RTC72423 A +20 55V 55V Function
RTC-72423 EPSON 1234A %
+50
16.3x12.2x2.8
[ a1
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7// Real time clock module

/REAL TIME CLOCK MODULE (SPI & FC-Bus)

Power Switching and Low current consumption

RX6110SA B

*Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : SPI & I°C -Bus

eOperating voltage range :1.6Vto55V

oThe wide voltage for time keeping.: 1.1 Vt0o 5.5V

eLow backup current :130nA / 3V (Typ.)

oBuilt-in user RAM : 128 bit ( 8 bit x 16, SRAM)

eAuto power switching functions  : When VDD deteriorates
than 1.6V, internal source
is switched to VBAT.

eThe various functions include full calendar, alarm, timer.

Epson prepared Linux driver for development.

(http://www5.epsondevice.com/en/information/support/linux_rtc/)

The registered trademark Linux® is used pursuant to a sublicense from LMI(Linux Mark Institute)

The 12C-Bus is a trademark of NXP Semiconductors

VDD Vio *Interface type.
Detector +*SPI-Bus and I?C-Bus interface.
SPISEL *By a terminal, a switchover of the interface is possible.
l CE/FOE +Built-in auto power switching function
Battery backup connection example (1) [l[e] of | «To efficiently charge from VDD to backup battery (Secondary
Vear_ Registar| — | BYS Control rg i battery, Large capacitor) connected to VBAT is possible.
Control Interface Detects VDD voltage drop(VDET-) and automatically switches to
57 the backup battery.
E:SVS:'ZI'“ Ao «Frequency output function
R ontrol) Register CLK/SCL +Output frequency is selectable from 32.768kHz, 1024Hz, 1Hz.
= - «Timer function
primary L C. Timer DI/SDA «Timer function is selectable in 1/4096 second from 65535 hours.
battery J; J; Vear 1 Register - «Timer source clock are 1hour, 1min, 64Hz, 4096Hz.
t | rﬁ «It is recorded automatic to TF-bit at the time of event occurrence,
Controller - and possible to output with /IRQ1 or /IRQ2 pin.
Battery backup connection example (2) L\ Clock % )
VBAT d Bl «Alarm function
0T % «Alarm function can be set to day of week,

day, hour, and minute.

- an
0osc Divider 1 Calender

R
f—) User RAM

c «It is recorded automatic to AF-bit at the alarm occurrence,
E'?"r—c 4 D FOUT Controller and possible to output with /IRQ1 pin output.
secondary ; (— “User RAM
battery I GND +128 bit (8 bit x 16, SRAM)
Signal Name | Input/Output Function RX 6110 SA
The interface select pin. 1. CLK/SCL N — 14. N.C.
SPISEL Input SPlis chosen at a "H" level (Vio voltage) / 12C is chosen at a "L" level (GND voltage). - i
SPI: Should be held high to allow access to the CPU. 2. DI/SDA I:n: 13. N.C.
CE/FOE Inout Incorporates a pull-down resistor. [}
P 12C: Itis an input pin for controlling the DO/FOUT output. When the frequency output from a 3. DO/FOUT == 12. /IRQ1
DO/FOUT pin does not need, CE/FOE pin must be connected to GND. . 1 .
CLK/SCL Input This is a shift clock input pin for serial data transmission. e
P "oas PP : 4. CEIFOE = 1. VIO
DI/SDA Input / Output SZPI. Tl-_ns_ls the daia_lnput pin for s_enal dai:_:) transfer. 5.0
1“C: This is the data input/output pin for serial data transfer. L—J
SPI: This is the data output pin for serial data transfer. 5. SPISEL 10. VDD
DO/FOUT Output 12C: This is the C-MOS output pin with output control provided via the CE/FOE pin.
(frequency selection: 32.768 kHz / 1024 Hz / 1Hz / Hi-z) 6. GND S 9. VBAT
/IRQ1 Output This pin outputs interrupt signals ("L" level) for alarm, timer, time update, and FOUT.
utpu This is an N-ch open-drain output. This pin can output even a backup mode. 7. /IRQ2 7.4 - 8. N.C
/IRQ2 Output This pin outputs interrupt signals ("L" level) for timer and FOUT. ! o
P This is an C-MOS output. This pin becomes Hi-z in less than Vbp=1.6V. .
— " - - SOP - 14 pin
VoD - This is a power-supply pin. It can impress the voltage unlike Vio.
This pin is a power supply for input and the output and input / output pins.
Vio - Connected to a positive power supply. .
- The metal case inside of the molding compound may be exposed
Connect a secondary battery or capacitor for backup power supply. N
Vear - If a backup power supply is not present, this pin connect to Vop on the top or bottom of this product. ,
This purely cosmetic and does not have any effect on quality,
GND - Connected to a ground. reliability or electrical specs.

B Recommended Operating Conditions

B Current consumption characteristics

Ta =-40 °C to +85 °C

ltem Symbol Conditions Min. | Typ. | Max. | Unit Item Symbol Conditions Min. | Typ. | Max. | Unit

Power voltage VbD — 1.6 3.0 5.5 \
Clock voltage VCLK — 1.1 3.0 55 Vv VBaT=3.0V
Operating Input pins are "L" ,Vop =0V

temperature ToPR — -40 +25 +85 °C DO/FOUT=OFF, fCLK = 0 Hz,

P - IBK |/IRQ1,2 = OFF, TSEL2="1" - | 130 | 250 | nA
B Frequency characteristics It include an OFF leak current of
iti i i Current SW between the power supply
= Iltem Symbol = 2(5:0|;dltI0I'IS Rating Unit Consumption (VBAT-VDD)
requency a=+25° . 1 6 =

tolerance Af/f Vob =3.0V B:5:23 x 10 Xii - SE,;’
Oscillation ) tsTa Ta= :r25 C 1 Max. s 32k |/IRQ1,2= QFF, CE/FOE = VIO, - 15 | 2.1 HA

start-up time Vob=1.6V DO/FOUT : 32.768 kHz ON ,
*1) Equivalent to 1 minute of monthly deviation (excluding offset.) / Standard product CL=0pF
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Y

/REAL TIME CLOCK MODULE (SPI-Bus) Rpiﬁ
Compliant

Built-in 32.768 kHz-DTCXO, High Stability

RX-4803 SA/LC

#Built in frequency adjusted 32.768 kHz crystal unit and DTCXO.
#1/100s resolution Time register

eInterface Type : 4-wire serial interface
eInterface voltage range :16Vtob55V
eTemp. compensated voltage range :2.2Vto 5.5V
«Clock supply voltage range :16Vto55V

o Selectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions include full calendar, alarm, timer, EVIN input.
Epson prepared Linux driver for development.
(http://www5.epsondevice.com/en/information/support/linux_rtc/)

RX-4803SA RX-4803LC
The registered trademark Linux® is used pursuant to a sublicense from LMI(Linux Mark Institute) $ =

0 © High Stability
|_I I—|32.768 kHz sUA +3.4x10% / -40°Cto +85°C
( Equivalent to 9 seconds of month deviation )
32kHz eUB +50x10% / -40°Cto+85°C
DTCXO ( Equivalent to 13 seconds of month deviation )

UC  £5.0x10% / -30°Cto+70°C
oAA  (+5+50)x10° / +25°C

Y v

5| cLock « High Resolution: 1/100s Time register with capture buffer
DIVIDER > and
CALENDAR * 32.768 kHz frequency output function
FOE 4%—» e FOUT pin output (C-MOS output), CL=30 pF
Fout CONTROLLER /S * Output selectable: 32.768 kHz, 1024 Hz, 1 Hz

o The various interrupt
- o Timer Function can be set between 1/ 4096 second and

EVIN D INTERRUPT ALARM

<«—— | CONTROLLER [« REGISTER -
/INT 4095 minutes.
* Alarm Function can be set to day of week, day, hour, or minute.

—_——> i ’
DI K=" svsTem e EVIN input
DO <4———— |NTERFACE CONTROLLER

CIRCUIT and i i i i i i

CLK - ] CONTROL ¢ Time synchronize function with 1PPS signal input

Ly W

A
Y

REGISTER

CE % > 1  Register compatibility: upper compatible with RX-4801.

*It is possible to use it by the terminal connection as
32.768 kHz-DTCXO.

Signal Name | 1/0 Function RX - 4803 SA RX-4803LC
CE input | The chip enable input pin. ==l NG ody P | 12 EVN
CLK input I:e shift cltoclf‘ ir;[;ut pifn for serifl dkatg traTsfer. 2. CK Ii = 2. FOE d Dol 11, /NT
e pin outputs the reference clock signal. 3 FouT o B2 12 Tover) g P
FOUT Output ( CMOS output ) o NG = = . 3. Vbp E i 10. GND
; Use by the manufacture for testing. T 50 ’ 4. FOUT 74 9. T2V
] 24 | . PpP)
TEST input ( Do not connect externally. RX-4803SA only.) 5. TEST 10. /INT
Vb - Connected to a positive power supply 6. Vo J% 3l 9 EvN 5. CLK [ F 8 DO
FOE input | The input pin for the FOUT output control. 7 FoE 74 — & ne 6. CE Lii 7. Dl
EVIN input | External event input. S0P 14 01
/INT Output | Interrupt output (N-ch. open drain). cen VS0J - 12pin
GND - Connected to a ground The me@l case inside of_the molding compound may be exposec_j on tl_1e top or boﬂom of this product.
T2(Vpp) i Use by the manufacture for testing. stop usin;l;:ep;;le‘g/ cosmetic and does not have any effect on quality, reliability or electrical specs.
( Do not connect eXtemaHY-) Any glue must never use it after soldering LC-package to a circuit board.This product has glass on the back side
DO Output | The data output pin for serial data transfer. of a package.When glue invasions between circuit board side and glass side, then glass cracks by thermal
DI input The data input pin for serial data transfer. ﬁépans:(on of glue.In this case a crystal oscillation stops.Consider glue abolition or glue do not touch to
. -package
= - —
Electrical Characterisfics W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Item Symbol Conditions Min. | Typ. | Max. Unit
Interface voltage Vob Interface voltage 16 | 3.0 | 55 \Y Frequency temperature characteristics
Temp. compensated Voltage VTem | Temp. compensated voltage 22 3.0 55 ] " ‘ ‘ ‘
Clock supply voltage Veik - 1.6 3.0 5.5 \ _ 5 32768 Khiz DTOXO
Operating temperature Torr  |No condensation -40 +25 +85 °C ‘:&2 o / \ :ﬁ
UA | Ta=-40°Cto +85°C +3.4*1 3 s I / \ ‘
e
- uB Ta =-40 °C to +85 °C S -0
Stabilit 2 M g
Y AT e [ Ta=-30°Cto+70°C 5.0 x10 s
A | Ta=+25°C 54503 § I Tuning fork Xtal
. Backup Mode g =
Current consumption (1) Iop1 FOE = GND Vop =5V - 0.75 3.4 i / \
= ) 25
Current consumption (2) lop2 /INT = Voo Voo =3V - 0.75 | 21 KA \
FOUT output : OFF : i -30
) 2), . 45 35 25 15 5 5 15 25 35 45 55 65 75 85
Equivalent to 9 seconds of month deviation. Equivalent to 13 seconds of month deviation. T o
+3) ] o ) emperature (°C)
Equivalent to 13 seconds of month deviation. ( excluding offset )

I -
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/REAL TIME CLOCK MODULE (SPI-Bus)

High-Stability Frequency with Built in Timestamp and
Power Switching

RX-4035 SA/LC

eBuilt-in 32.768 kHz crystal unit  : Frequency adjusted for high accuracy.
(£5x10°/Ta=+25°C)

eInterface Type : SPI-Bus (1MHz)

*Operating voltage range 124Vtob55V

eTimekeeping voltage range :1.0Vto5.5V

eLow backup current 1 350 nA (SA) 400 nA (LC)/ 3V (Typ.)

eEvent detection and Time stamp : One-shot full timestamp and interrupt.

«Dual event detection ports : Each terminal has a de-bounce circuit. RX-4035SA RX-4035LC

eAuto power switching functions : When Vbp deteriorates than 2.4V,
internal source is switched to VBar.

hL Main o The event detection and Timestamp function
Battery backup connestion example (1) Dual event detection terminals.
Vear Selectable de-bounce time 35ms or 2s.
Available event detection interrupt output.
Vour
: o Power switching functions.
primary L CL ; .
batery T T * An external diode is unnecessary to have a reverse
current prevention switch built-in in the VBAT side to
Battery backup connection example (2) connect a primary cell to.
CALENDER . . . .
Vel e When Vo is less than 2.4V, an internal source is switched
! P"C‘-—- TIME STAMP to VBaT.
EDLC 4 - * Note: When the supply from VBart, SPI interface are
cccondayV disabled.
battery

e Alarm, Periodic interrupt, 32.768kHz clock output.
eAvailable monthly-alarm and weekly-alarm.
eInterrupt period are selectable from 2Hz to Monthly.
«CLKOUT outputs 32.768kHz clock powered by Vbb.

Signal Input / ) RX - 4035 SA RX -4035LC
Name Output acion

VBAT — Power supply for backup. 1. N.C. " O o 14. EVIN2 1. Vout g[g O b 12. EVIN1

Al ]
Switched power out. T " 2. VDD d bo 11. CE
Vout Output (maximum output current 20mA) 2. CLK i i - 13. 8l : d = ’
S|
CE Input | SPI chip enable. 3. CLKOUT ™ =" 12. so 3. NC. ] S| 10 /INT
== =]
CLK Input | SPI serial clock. 4 VBAT == Sl BT GND 4. VBAT 24 | 9. GND
SO Output | SPI data out. - X 5. CLKOUT [~ 8. SO
5. N.C. 10. /INT e
s Input | SPI data in. T 6. CLK E] 7. sl
o~ - .

GND — Ground 6. vbD JQL s[ 9 CE

EVIN1 | Input | Event detection input 1 7. Vout l— 74 ) & EVINI
VSOJ - 12pin

EVIN2 Input | Event detection input 2 SOP - 14 pin

/INT Output | Interrupt out. . . .

The metal case inside of the molding compound may be exposed on the top or bottom of this product.
CLKOUT | Output | 32.768kHz output. (CMOS. Can not inhibit.) This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
N.C. — Do not connect. *Stop using the glue
Any glue must never use it after soldering LC-package to a circuit board.This product has glass on the back side of a package.When
Vbbb —_ Main power supply. glue invasions between circuit board side and glass side, then glass cracks by thermal expansion of glue.In this case a crystal oscillation
stops.Consider glue abolition or glue do not touch to LC-package

B Recommended Operating Conditions B Current consumption characteristics Ta = -40 °C to +85 °C
Item Symbol | Conditions | Min. Typ. Max. Unit Iltem Symbol Conditions Min. Typ. Max. | Unit
Operating voltage VACCESS VDD 2.4 3.0 5.5 \ RX-4035SA
Time keeping voltage VeLK VBAT 1.0 3.0 5.5 \ VeaT =3.0V, VDD =0.0V 350
Operating temperature | TOPR — -40 +25 +85 °C |BAT CE =0V, CLKOUT = open _ 1200 | nA
Storage temperature TsT1G — -55 — +125 °C RX-4035LC
Cg"fem . VBaT =3.0V, VDD = 0.0V 400
T nsumj n = -
B Frequency characteristics ensumptio CE = 0V, CLKOUT = open
Vbp = 3.0V
Item Symbol Conditions Rating Unit Iob |CE = 0:\5/0 _ 140 | 2.50 | pA
: 1) LKOUT =
Frequency Ta=+25°C B: ,51 23 2 6 CLKOUT = open
Af/f = AA:5+5 2 | x10
tolerance VBAT =3.0V AC: 045 2 i
_ _ HLES B Power supply detection voltage Ta = -40 °C to +85 °C
Oscillation t Ta=+25°C 1M
start-up time STA I \op=3.0V ax. s Item Symbol | Conditions | Min. | Typ. | Max. | Unit
Frequency / voltage Ta=+25°C 6 \Voltage of low batte
characteristics frv VoD =2.4Vt055V +1 Max. x10 detec%ion Y viow - 1.10 1.25 1.40 \%
*1) Equivalent to 1 minute of monthly deviation (excluding offset.) Power switching voltage N
+2) Equivalent to 13 seconds of monthly deviation (excluding offset.) (VDD to VBAT) Vozs *+25°C 2.328 | 240 | 2472 v
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REAL TIME CLOCK MODULE (SPI-Bus)
High-Stability Frequency

RX-4045 SA

eBuilt-in 32.768 kHz crystal unit: Frequency adjusted for high accuracy.
(£5x10°/ Ta = +25 °C)

eInterface Type : 4-wire serial interface

eOperating voltage range :1.7Vto55V

eWide Timekeeper voltagerange  :1.15Vt0 5.5V

eVarious detection Functions : Oscillation stop detection function etc.

eLow backup current :0.48 uA / 3V (Typ.)

#32.768 kHz clock frequency output : N-ch open drain output

eFunction of time and calendar, the various detection function, RX'4045S_A

and interrupt function etc.

o Features built-in 32.768 kHz crystal unit
=Frequency adjusted for high accuracy
ALARM_W REGISTER
FOUT 32kHz COMPARATOR_W MIN,HOUR, WEEK (£5x10° [Ta=+25°C)
f— OuTPUT ( ) veo ( Equivalent to 13 seconds of monthly deviation )
" | conTrOL q Y
= ALARM_D REGISTER
COMPARATOR_D m . , ,
# - (MIN.HOUR) ‘ e The various detection Function
=Power supply voltage monitoring function
r DIVIDER TIME COUNTER (with selectable detection threshold )
—>
& L |osc CEDTFIigEC DIv (SEC,MIN,HOUR,WEEK,DAY,MONTH,YEAR) IGND =Stop detection function
5 ‘ T L L =Power-on reset detection function
< (I
ADDRESS ADDRESS | o 4-@::'7(” ¢ Equipped with alarm and timer
DETECT DECODER REGISTER CONTROL DI =Timer function produces a periodic interruption signal.
T y» DO As for the Alarm function an optional combination is
L i v v produced. (Date of the week , time , minute)
/INT E’ INTERRUPT CONTROL SHIFT REGISTER )‘; N % CE
- =

Signal | Input/ . RX — 4045 SA
Name | Output Function
The chip enabled input pin. 1. N.C. == I 14. N.C.
CE Input ( built -in pull-down resistance ) o ==
At the " H " level, access becomes possible. 2. CLK ID:, -] 13. DO
CLK | Input | The shift clock input pin for serial data transfer. - —
- - . 3. FOUT = ~ 12. DI
DI Input | The data input pin for serial data transfer. = —
— /
DO | Output | The data output pin for serial data transfer. 4. NC. 50 | 11. GND
32.768 kHz clock output pin with the output control 5 TEST ) 10. /INT
FOUT | Output | function ( N-ch open drain ) ’ —F ’
High impedance at the time of output off. 6. VoD j% o 9. NC.
/INT | Output | Interrupt output ( N-ch open drain ) v
TEST | * Used by the manufacturer for testing. 7. CE T4 8. N.C.
(Do not connect externally.)
o SOP - 14 pin
VoD — Connected to a positive power supply.
GND — Connected to a ground.
The metal case inside of the molding compound may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta =-40°C to +85 °C
Item Symbol Conditions Min. Typ. Max. Unit Item Symbol Conditions Min. Typ. Max. | Unit
Power voltage VDD — 1.7 3.0 5.5 \ VoD
Clock voltage VCLK — 115 | 3.0 55 v CE =GND =5v| - 0.60 | 1.80
Operating IBK E A
ToOPR —_ -40 +25 +85 °C FOUT ;output OFF 2
temperature Current (Hiz) VD_DS vl - |04 | 120
L Consumption B
B Frequency characteristics CE = GND
” § i VoD
Item Symbol Conditions Rating Unit 132k | FOUT :32.768 kHz | = 3V - 0.65 | 2.00 | pA
Frequency Nf)f | Te=+25C AA5E5 | output ON
tolerance Vbp =3.0V AC:0+5 "2 .
Oscillation Ta=+25°C B Power supply detection voltage Ta=-30°C to +70 °C
start-up time tsta VoD =20V 1 Max. s
p DD = 2. Item Symbol | Conditions | Min. | Typ. | Max. | Unit
Frequency / voltage fIv Ta=+25°C +1 Max %10
characteristics VboD=2.0Vto55V _ ) High-voltage mode VDETH VoD pin 1.90 2.10 2.30 \
*1) *2) Equivalent to 13 seconds of monthly deviation (excluding offset.)
Low-voltage mode VDETL VDD pin 1.15 1.30 1.45 \Y




Real time clock module

: 3-wire serial interface
:1.6Vto55V
:1.0Vto55V/Ta=+25°C
:0.32pA (Typ.) / 3V
#32.768 kHz frequency output function : C-MOS output With OE pin.
eReal-time clock function
Clock/calendar function, auto leap year correction function,
alarm and Timer interrupt function, etc.

/REAL TIME CLOCK MODULE (SPI-Bus)
LOW BACKUP VOLTAGE

RX-4571 LC/SA

eBuilt in frequency adjusted 32.768 kHz crystal unit.
eInterface Type
*Operating voltage range

eThe wide voltage for time keeping.
eLow backup current

RX-4571LC
&

SEIKO EPSON CORPORATION

RX-4571SA

571
E 12344

32.768 kHz

CONTROL LINE

dlh v

® 32.768 kHz frequency output function

« FOUT pin output (

o Timer function

« Timer function whi

C-MOS output ), CL=30 pF

ch can be set up between

1/4096 second and 4095 minutes.

*Stop using the glue

LC-package

Any glue must never use it after soldering LC-package to a circuit board.This product has glass on the back side
of a package.When glue invasions between circuit board side and glass side, then glass cracks by thermal
expansion of glue.In this case a crystal oscillation stops.Consider glue abolition or glue do not touch to

The metal case inside of the molding compound may be exposed on the top or bottom of this product.

CLOCK and K< )
d
CALENDAR o Alarm functlon_ o
« Alarm function can be set to any combination of day,
FOUT FouT TIMER k= day of week, hour, or minute.
< - .
FOE —p CONTROLLER REGISTER ¢ Pin Function
Signal .
/IRQ INTERRUPTS ALARM K—> Name | MPut/Output (AU
< CONTROLLER | REGISTER [€ CE Input The chip enabled input pin 0.
(It has a built -in pull-down resistance )

o BUS CONTROL CLK : !npult I:e Zh|ft (‘:Iock |/nput pin forfsenal <th: transfer].(
DI 4+—P : : REGISTER : : DIO Bi-directional e data input / output pin for serial data transfer.
CLK —p INTERFACE and FOUT Output 32.768 kHz clock output pin with the output control
CE CIRCUIT P SyYSTEM < function. (C-MOS))

CONTROLLER FOE Input FOE pin control the condition of FOUT with
FSEL1-bit, FSELO-bit, etc.
11RQ Output Interrupt output  ( N-ch open drain ')
VDD — Connected to a positive power supply.
GND — Connected to a ground.
RX -4571LC RX — 4571 SA
1. FOE O b 12. VoD GND N O [—= | 14. FOUT
ci}:E b i:: e}
2. NC g bol 1. NC. N.C. == = | 13 NC
g i = e
g - CE = = 12, NC.
3. DIO d = 10. N.C. — —
==
CLK — 1 1. NC.
4. CLK 24 | 9. NC. Ll—so0 ]
DIO 10. /IRQ
.
Y s S Ne. J% o e ne
c—- -l
6. GND 7. FOUT FOE . 74 _.‘ 8. VoD
VSOJ - 12pin SOP - 14 pin

This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

B Recommended Operating Conditions

B Current consumption characteristics

Ta=-40°C to +85°C

ltem Symbol Conditions Min. Typ. Max. Unit Symbol Conditions Min. Typ. Max. Unit
Power voltage VDD - 1.6 3.0 5.5 Vv VoD
Ta=+25°C 1.0 3.0 55 \ CE =GND _ - 0.40 1.00
Clockvoltage | VoK o= 4oto+85°C| 1.1 | 3.0 | 55 | V /IRQ = OFF 5V
Operating IBK HA
temperature ToPR - -40 +25 +85 °C FOUT; VDD
E output OFF (Hi-z) =3V - 0.32 0.95
B Frequency characteristics CE =GND
Item Symbol Conditions Rating Unit /IRQ = OFF Veo svl - 8.0 | 14.0
Frequency Ta=+25°C . % 6 132k FOUT; pA
tolerance AT vop=30v B:5£2:* |10 32.768 kHz output | /o,
Oscillation t Ta=+25°C 1 Max s ON =3V - 5.0 8.5
start-up time STA | Vpp=1.6V i CL =30 pF

* Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)
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/{/ Real time clock module SEIKO EPSON CORPORATION

REAL TIME CLOCK MODULE (SPI-Bus)

RTC -4574 SA

#Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 3-wire serial interface
*Operating voltage range :16Vto55V

Wide Timekeeper voltage range :16Vto55V

eLow backup current :05pA /1 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin

eThe various functions include full calendar, alarm, timer.
RTC-4574SA

32.768 kHz CONTROL LINE .
l_”:“_l + ¢ 32.768 kHz frequency output function
« FOUT pin output (C-MOS output ), CL=30 pF
0SsC CLOCK and K : > « Output freque(g;y\/saelllje:st)able from1/30 Hz to 32.768 kHz
dl
CALENDAR
o Timer function
FOUT < OUTPUT TIMER <:> « Timer function can be set up between 1/4096 second and
FCON
—> 255 minutes.
> CONTROLLER REGISTER « It is recorded automatically to TF-bit at the time of event
occurrence, and it’s possible to output with /TIRQ pin output
/TIRQ <« INTERRUPTS ALARM K —> (open-drain output).
> .
/ARQ < CONTROLLER |€—Pp REGISTER Selectable one time mode or repeat mode.
o Alarm function
DATA < BUS CONTROL <:> « Alarm function can be set to any combination of day of week,
hour, or minute.
CLK > INTERFACE REGISTER « It is recorded automatically to AF-bit at the time of event
CE 1 Y <:> occurrence, and it's possible to output with /AIRQ pin
output (open-drain output).
CEO CIRCUIT <«—»| SHIFT REGISTER

* Functions are compatible with RX - 4574 LC.

2
i 3
~
[$)]
2
~
w»
>

7. Vop 74 8. CEO

1. GND Sy O (= 14. FCON
T =

2. FOUT E= o 13. CE1
== S

3. N.C. . " 12. DATA
T o
T o

4. NC. — 4 11. CLK

5.0
5. N.C. ~10. /TIRQ
6. NC. J%z 9. /AIRQ

SOP - 14 pin

The metal case inside of the molding compound may be exposed on the top or bottom of this product. This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta=-40 °C to +85 °C
Item Symbol Conditions Min. Typ. Max. Unit Item Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 5.5 \ VDD
glr?:gnggage VeLk — 1.6 3.0 5.5 0V CEO, CE1 = GND =5V| - 10 | 2.0
temperature ToPR — -40 +25 +85 C 1B | FOUT -output OFF Ve pA
(Hi-z) =3v| - | 05| 10
B Frequency characteristics ’ ’
Current
Item Symbol Conditions Rating Unit Consumption _ VDD
N SE?_SND =5V| - 8.0 | 20.0
Frequency AfIE Ta=+25°C B 5423 «10° = VDD
tolerance Vob=3.0V sV 132k | FOUT : v WA
’ DD
Oscillation Ta=+25°C 32.768 kHzoutput ON | — 3| _ | 50 | 120
start-up time tsTa Vob =1.6V 3 Max. s CL =30 pF
* Please ask for tighter tolerance.(Equivalent to 1 mi of hly deviation)




7/[/ Real time clock module SEIKO EPSON CORPORATION

REAL TIME CLOCK MODULE (SPI-Bus)

RX-4574LC

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 3-wire serial interface
*Operating voltage range :1.6Vto5.5V

*Wide Timekeeper voltage range : 1.3V 10 5.5V

eLow backup current :0.35puA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.

32.768 kHz
D CONTROL LINE ¢ 32.768 kHz frequency output function
|—| |_| + « FOUT pin output (C-MOS output), CL=30 pF
0sC DVIDER CLOCK and <:> - Output frequency is selectable from 1/30 Hz to 32.768 kHz
(32 Values)
CALENDAR
o Timer function
FOUT 4—— OUTPUT TIMER <:> + Timer function which can be set up between
FCON — P < 1/4096 second and 255 minutes.
! CONTROLLER REGISTER « It is recorded automatically to TF-bit at the time of event
occurrence, and it's possible to output with /TIRQ pin output
/ TIR < K > (open-drain output).
Q - INTERRUPTS ALARM « Selectable one time mode or repeat mode.
/AIRQ < CONTROLLER <¢—p REGISTER
o Alarm function
DATA « > CONTROL <:> « Alarm function can be set to any combination of day of
BUS < week, hour, or minute.
CLK | INTERFAGE REGISTER «lt is recorded automatically to AF-bit at the time of event
CE1 occurrence, and it's possible to output with /AIRQ pin output
K > (open-drain output).
CEO CIRCUIT <«—»| SHIFTREGISTER |
* Functions are compatible with RTC-4574 SA / JE/ NB.
RX-4574LC
Signal Name| Input / Output Function
The chip enabled input pin 0. (Built-in pull-down resistance) 1. N.C. P O s] 12. VbD
CEO Input When both CEO and CE1 pins are at the “H” level , access to this OIE ]
Real time clock module becomes possible. 2. N.C. g Pol 11. CE1
CE1 Inout The chip enabled input pin 1. = =R
P! When the CE1 pin is at the HIGH level, the FOUT pin is in the output state. 3. /TIRQ g p 10. CLK
CLK Input The shift clock input pin for serial data transfer. 9 i
DATA Bi-directional | The data input / output pin for serial data transfer. 4. /AIRQ Loz 9. DATA
FOUT Output L:u?] pin outputs the refgrence clock signal at 32.768 kHz ( C-MOS output ). 5. FCON 8. CEO
gh impedance at the time of output off. E— ~
FCON Input The input pin for the FOUT output control. 6. FOUT ‘L_-] - 7. GND
1 AIRQ Output The open drain output pin for alarm and time update interrupts.
/ TIRQ Output The open drain output pin for timer interrupt. VSOJ - 12pin
VoD — Connected to a positive power supply. *Stop using the glue ) o )
Any glue must never use it after soldering LC-package to a circuit board.This product
GND — Connected to a ground. has glass on the back side of a package.When glue invasions between circuit board

side and glass side, then glass cracks by thermal expansion of glue.In this case a
crystal oscillation stops.Consider glue abolition or glue do not touch to LC-package

B Recommended Operating Conditions

- . L e .
- S Conditions mine | Typ, | Max. Unit Current consumption characteristics Ta=-40 °C to +85 °C
Power voltage VoD — 16 3.0 55 Y] Item Symbol Conditions Min. | Typ. | Max. | Unit
Clock voltage VeLk — 1.3 3.0 5.5 \ VoD
Operating _ o _ =5V| - 0.45| 0.9
temperature ToPR 40 | +25 | +85 c CEO, CE1=GND
IBK | FOUT ;output OFF VoD HA
B Frequency characteristics (Hi-z) =3v| - |o035]| 07
Item Symbol Conditions Rating Unit Current
— o Consumption AV
Frequency Ta=+25°C . 6 CEO =GND
tolerance ATl vop=30v B:5x23% | x10 CE1 = VoD =5Vl - | 80200
Ta=+25°C
132k . A
Oscillation ¢ VoD =16V 1 Max. s FOUT; Voo W
Start-up time STA [ Ta=-40°C10 +85°C 3 Max . gf_-zsgokHFz outputON | 3y _ | 50 | 120
VoD = 1.6 V - =990p

*Equivalent to 1 minute of monthly deviation
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7/[/ Real time clock module SEIKO EPSON CORPORATION

REAL TIME CLOCK MODULE (SPI-Bus)

Simple Function

RTC -4543 SA

eBuilt in frequency adjusted 32.768 kHz crystal unit.

einterface type : 3-wire serial interface

eOperating voltage range : 2.5Vt05.5V

eWide Timekeeper voltage range: 1.4V to5.5V

#32.768 kHz frequency output function:  C-MOS output With Control Pin

eThe various functions include full calendar, timer, and low voltage detection.

RTC-4543SA

R4543 B
E 123 4A

&

32.768 kHz ‘ ¢ © 32.768 kHz frequency output function
F":Ih *FOUT pin output (C-MOS output ), CL=30 pF

+FOE pin enables output on/off control.
OSC [—» DIVIDER |—» CLOCK AND CALENDAR *FSEL pin enables output selectable 32.768 kHz or 1 Hz.
o Power supply voltage monitoring function
*Detection that power supply voltage descended to 1.7 V or less.
FOUT -—— *Automatic record to FDT-bit at the time of power supply
OUTPUT decline detection.
FSEL ———»
CONTROLLER SHIFT REGISTER [—
FOE ——»

VOLTAGE
DATA +—»

LK — » 110 DETECT
WR —»| CONTROLLER CONTROL
CE — ¥ CIRCUIT
Signal Name |Input / Output Function RTC - 4543 SA
The chip enabled input pin. ~ ¥
CE Input At the HIGH level, access becomes possible. 1. GND SO 14. FOUT
] ==
CLK Input The shift clock input pin for serial data transfer. 2. NC. F = |13 Ne
WR Input DATA pin input / output switching pin. — —
— 3. CE = ~ 12. N.C.
DATA  |Bi-directional | The data input / output pin for serial data transfer. o —
32.768 kHz or 1Hz clock output pin 4. FSEL = = 1 11. DATA
FOUT Output (C-MOS output). l—50 |
High impedance at output off. 5. WR 10. CLK
FOE Input The input pin for the FOUT output control. F
o
Select the frequency that is output from the 6. FOE © 9. Vbp
FSEL Input FOUT pin. - N
VDD — Connected to a positive power supply. 7. NC. L—" 8. N.C.
GND — Connected to a ground. SOP - 14 pin
The metal case inside of the molding compound may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta =-40°C to +85 °C
Item Symbol Conditions Min. Typ. Max. Unit Item Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage VbD — 2.5 5.0 5.5 \ VoD
Clock voltage VCLK — 1.4 5.0 55 V =sy| - | 1530
Operating ToPr _ 40 425 +85 oc CE =GND
temperature Current FOE = GND VDD
) IBK _ - | 10| 20 | pA
- Consumption FOUT ;output OFF | =3V
B Frequency characteristics (Hi-z) VoD
ltem Symbol Conditions Rating Unit =2v| ~ 0.5 1 1.0
Frequency Ta=+25°C . . "
tolerance AT vop=50v B:5£23 x10 B Supply Voltage Detection Characteristic Ta=-40°C to +85°C
Oscillation tsta Ta=+25°C 3 Max s Item Symbol Conditions | Min. | Typ. | Max. | Unit
start-up time Vob =25V ) Power supply ;
detection voltage Vb1 VDD pin 14 | 1.7 | 20 \%
* Please ask for tighter tolerance.(Equivalent to 1 minute of monthly deviation )
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/ REAL TIME CLOCK MODULE (SPI-Bus)

For Automotive
Built-in 32.768 kHz-DTCXO, High Stability

RA4803 SA

#Built in frequency adjusted 32.768 kHz crystal unit and DTCXO.
#1/100s resolution Time register

eInterface Type : 4-wire serial interface
eInterface voltage range :16Vto55V
eTemp. compensated voltage range :2.2Vto 5.5V
«Clock supply voltage range :16Vto55V

* Selectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions include full calendar, alarm, timer, EVIN input.
eApplications : Car audio, Car navigation system, Clock

eConforms to AEC-Q200

0 © High Stability
|_I I—|32.768 kHz sUA +3.4x10% / -40°Cto +85°C
( Equivalent to 9 seconds of month deviation )
32kHz eUB +50x10% / -40°Cto+85°C
DTCXO ( Equivalent to 13 seconds of month deviation )

UC  £5.0x10% / -30°Cto+70°C
oAA  (+5+50)x10° / +25°C

Y v

5| cLock « High Resolution: 1/100s Time register with capture buffer
DIVIDER > and
CALENDAR * 32.768 kHz frequency output function
FOE 4%—» ¢ FOUT pin output (C-MOS output), CL=30 pF
Fout CONTROLLER /S « Output selectable: 32.768 kHz, 1024 Hz, 1 Hz

¢ The various interrupt
- o Timer Function can be set between 1/ 4096 second and

EVIN D INTERRUPT ALARM

<«—— | CONTROLLER [« REGISTER -
IINT 4095 minutes.
* Alarm Function can be set to day of week, day, hour, or minute.

—_——> i :
DI K=" svsTem e EVIN input
DO <4———— |NTERFACE CONTROLLER

CIRCUIT and i i i i i i

CLK - ] CONTROL ¢ Time synchronize function with 1PPS signal input

Ly W

A
Y

REGISTER

CE % > 1 « Register compatibility: upper compatible with RX-4801.

*It is possible to use it by the terminal connection as
32.768 kHz-DTCXO.

Signal Name | |/0O Function
CE input | The chip enable input pin. RA4803 SA
CLK input | The shift clock input pin for serial data transfer. 1. CE S~ = T 14. DI
The pin outputs the reference clock signal. = =
FOUT Output ( CMOS output ) 2. CLK = e 5 13. DO
TEST input | Use by the manufacture for testing. 8 Four Bo | 12 TaAveR)
VoD - Connected to a positive power supply 4. NC. = ™ 4 11, GND
FOE input | The input pin for the FOUT output control. 5. TEST — 10, JINT
EVIN input | External event input. N
/INT Output | Interrupt output (N-ch. open drain). 6 Voo jQL?[: S BV
GND - Connected to a ground 7. FOE bz 8. NC.
T2(VeP) } Use by the manufacture for testing. SOP - 14 pin
( Do not connect externally.) . ) ;
n - The metal case inside of the molding compound may be exposed on the top or bottom of this product.
DO Output | The data output pin for serial data transfer. This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
DI input | The data input pin for serial data transfer.

B Electrical Characteristics

W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Item Symbol Conditions Min. | Typ. | Max. Unit
Interface voltage Vob Interface voltage 1.6 3.0 55 \% Frequency temperature characteristics
10
Temp. compensated Voltage VTEM Temp. compensated voltage 22 3.0 55 \ ‘ ‘ ‘
Clock supply voltage Vek - 16 | 30 | 55 v o ® 32.768 kHz DTCXO
Operating temperature Toer  |No condensation -40 | +25 | +85 °C % ° Ve \ :ﬁ
UA | Ta=-40°C to +85°C 13441 F I / \ ‘
Stabil o UB | Ta=-40°Cto +85°C 2 . § 10
ability A UC [ Ta=-30°Cto+70°C .0 x10 - | \
AA = 4250 *3 5 I Tuning fork X'tal
- h;ad 25°C 5£5.0 g
. ackup Mode - _ i / \
Current consumption (1) lop1 FOE = GND, Voo =5V 0.75 34 25
Current consumption (2) 1002 F/(')NUTTzoL’f“’ut - OFF |V = 3V - | 075 | 21 KA 30 \
P 45 35 25 -5 5 5 15 25 35 45 55 65 75 85
1) Equivalent to 9 seconds of month deviation. *2) Equivalent to 13 seconds of month deviation. Temperature (°C)

*3 )Equivalent to 13 seconds of month deviation. ( excluding offset )




SEIKO EPSON CORPORATION

y/ Real time clock module
9/

GEAL TIME CLOCK MODULE (SPI-Bus)
For Automotive
Extended operating temperature range (+125°C)

RA -4565SA

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 4-wire serial interface

eWide operating voltage range :1.6Vtob55V

eWide voltage for long time keeping. :1.5Vto5.5V

eExtended operating temperature range: -40 °C to +125 °C

#32.768 kHz Clock/calendar function, auto leap year correction function,
eApplications : Car audio, Car navigation system, Clock, ECU sub clock
«Conforms to AEC-Q200

32768 KHz » Wide operating temperature range
CR‘YSTAL_L— _ > Control 1 00 *-40 °C to +125 °C
3 | osC g Voltage Detector Control 2
T Seconds e Clocking-status detection function
g
Minutes « It can judge the validity of data after backup operation
Hours return by a status of VL-bit.
CLKOUT ouTPUT DIVIDER D
- ays .
CLKOE —» CONTROL < Weskdays ¢ 32.768 kHz frequency output function
¢ CLKOUT pin output (Open Drain output )
Month / Cent
TINT |$ =l v e » Output frequency can be selected as 32.768 kHz,
el 1024 Hz, 32 Hz, or 1 Hz.
CLK —> CONTROL Minutes Alarm
Di > ;?'EB;;CE > Losic Hour Alarm e The various interrupt function
Do < Day Alarm « Timer function can be set up between 1/4096 second and
CE —> Weekday Alarm 255 minutes.
—|‘> CLKOUT frequency
ADDRESS -
I:> Timer Control
REGISTER -
POR Timer OF
RA-4565 SA
Signal - . B
Name Directions Functions 1 CLK - L 14 Voo
CE Input Chip enabled input. icr:l )
CLK Input Serial clock input. 2. DI = = | 13. CLKOUT
DI Input Data input. E ::Z 2
DO Output Data output. 3. DO — - 12. CLKOE
The CLKOUT pin is a clock output ( open drain output ) pin with control 4 CE == == 1. NG
CLKOUT| Output |output. (Output frequency can be selected as 32.768 kHz, 1024 Hz, 5.0 - e
32Hz or1Hz.)
5. /INT 10. N.C.
The CLKOE pin is an input pin used to control the output mode of the ]
CLKOUT output pin. 6. N.C. o 9. N.C.
CLKOE Input | During the initial power-on (when power is applied from 0 V), if the 7 GND 72 — & Ne
CLKOE input pin is at high level (= H), the power-on reset function o
selects 32.768 kHz as the frequency. SOP - 14 pin
/INT Output Interrupts output by Alarm and Timer events. ( Open drain output )
VDD - VoD
GND _ GND The metal case inside of the molding compound may be exposed on the top or
bottom of this product. This purely cosmetic and does not have any effect on quality,
reliability or electrical specs.
B Recommended Operating Conditions M Current consumption under backup mode.
Item Symbol Conditions Min. Typ. Max. unit Item | Symbol Conditions Min. Typ. Max. unit
Operating _
voltage Vob - 1.6 3.0 5.5 \ fscL=0Hz +125°C R 1.0 20
Timekeeper CLKOE ="L"
VeLk - 1.5 3.0 55 \% _ pA
voltage Vob =5V
Operating -40 to +85 °C - 0.6 1.2
ToPR - -40 +25 | +125 °C Standby
temperature current. IBK . on
- scL=0Hz o B
M Frequency characteristics CLKOE = "L" +125°C 0.8 1.6
Item Symbol Conditions Rating unit VoD =3V oorsc os . HA
Frequency Ta=+25°C . “ N ) . : :
stability AUE vpp=30V B:5£237 | x10
Ta=+25°C
Oscilation a |VoD=16V 15 Max. s
start up time Ta=-40°Cto +125°C 3.0 Max s
VoD = 3.0V i i
1) Equivalent to 1 minutes of monthly deviation.
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/REAL TIME CLOCK MODULE (SPI-Bus)

For Automotive

RA -4574SA

#Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 3-wire serial interface
*Operating voltage range :16Vtob55V

#\Wide Timekeeper voltage range : 1.6 Vto 5.5V

eLow backup current :0.5pA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.
eApplications : Car audio, Car navigation system, Clock, ECU sub clock
eConforms to AEC-Q200

2.768 kH .
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 32.768 kHz(32 Values)
0sc CLOCK and K=
>
CALENDAR o Timer function
« Timer function can be set between 1/4096 second and 255 minutes.
FOUT 44— k< : > + Itis recorded automatically to TF-bit at the time of event
FCON ——P OUTPUT TIMER occurrence, and it's possible to output with /TIRQ pin output
S CONTROLLER REGISTER (open-drain output).
* Selectable one time mode or repeat mode.
/TIRQ « INTERRUPTS ALARM K—> )
< CONTROLLER [¢—P> REGISTER [% * Alarm function
/AIRQ < il « Alarm function can be set to any combination of day of
week, hour, or minute.
DATA < K > « Itis recorded automatically to AF-bit at the time of event
-~ 7l BUS CONTROL occurrence, and it's possible to output with /AIRQ pin output
CLK » REGISTER (open-drain output).
INTERFACE
CE <
CEO CIRCUIT <4—»| SHIFT REGISTER
Signal Name|Input / Output Function RA - 4574 SA
The chip enabled input pin 0. (Built-in pull-down resistance) 1. GND N O k= | 14. FCON
CEO Input When both CEO and CE1 pins are at the “H” level , access to this i S
Real time clock module becomes possible. 2. FOUT ERSE = 13. CE1
CE1 Inout The chip enabled input pin 1. == S
P When the CE1 pin is at the HIGH level, the FOUT pin is in the output state. 3. N.C. 0 F="| 12. DATA

CLK Input The shift clock input pin for serial data transfer. E E

DATA Bi-directional | The data input / output pin for serial data transfer. 4 NC. 50 - 1. CLK

FouT Output This pin outputs the reference clock signal at 32.768 kHz ( C-MOS output ). 5. N.C. 10. /TIRQ

P! High impedance at the time of output off. 3
FCON Input The input pin for the FOUT output control. 6. N.C. J% o 9. /AIRQ
/ AIRQ Output The open drain output pin for alarm and time update interrupts. 7. VoD 7.4 8 CEO
/ TIR Output Th drain output pin for ti int t.
Q pu e open drain output pin for timer interrup! SOP 14 pin

VDD — Connected to a positive power supply.

GND — Connected to a ground. The metal case inside of the molding compound may be exposed on the top or
bottom of this product. This purely cosmetic and does not have any effect on
quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta =-40°C to +85 °C
Item Symbol Conditions Min. Typ. Max. Unit Item Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage VDD — 1.6 3.0 5.5 \ \bD
8I'30;:rlélzglgtage VCLK — 1.6 3.0 5.5 \ CEO, CE1 = GND =5V| - 1.0 | 2.0
— +; + °
temperature | TR Il B s B IB< | FOUT ;Output OFF [0 bA
-, (Hi-z) =3v| - | 05| 10
B Frequency characteristics c
urrent
Item Symbol Conditions Rating Unit Consumption CEO = GND VbD
N CE1 = Vbb =5V| - 8.0 | 20.0
Frequency Af/f Ta=+25°C ) « %10 =
tolerance VoD =3.0V B:5+23 ls2 | FOUT: — pA
Oscillation ) Ta=+25°C 3 Max s 82.768kHz output ON | =3y . | 50 | 12,0
start-up time STA | vop=1.6V ’ CL =30 pF
* Equivalent to 1 minute of monthly deviation
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/'REAL TIME CLOCK MODULE (I°C-Bus)
Built-in 32.768 kHz-DTCXO, High Stability

RX 8804CE

eBuilt in frequency adjusted 32.768 kHz crystal unit and DTCXO.

eInterface Type : 1>C-Bus interface (400kHz)
eInterface voltage range :1.6Vto55V
eTemp. compensated voltage range :1.5Vto 55V
eTimekeeping voltage range :15Vto55V

eSelectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions full calendar, alarm, timer, temp. event detect .
eApplications : Car audio, Car navigation system, Clock

*The I’C-BUS is a trademark of NXP Semiconductors.

(32,768 kHz ) ¢ High Stability
o XA
v . £ 3.4x10° / -40°C to +85°C
DIVIDER > ook = + 8.0x10°® / +85°Cto+105°C
and * XB
POWER A e + 50x10° / -40°C to+85°C
— 4-> + 8.0x10% / +85°Cto+105°C )
JINT wrerrupTs 11 [] — * 32.768 kHz frequency output function
CONTROLLER [ ]l q@ B e FOUT pin output (C-MOS output), CL=30 pF
o Output selectable: 32.768 kHz, 1024 Hz, 1 Hz

FOE Four |:_ « Event detection function
FouT CONTROLLER o rer K= « Event detection and capture the event detection time in the capture
namim buffer.

SOuUT <_< l— SouT . .
CONTROLLER B o Timer function

VDD

> * Timer source clock are 1min., 1sec., 64Hz, 4096Hz.
CAPTURE <> * 24-bit presettable counter
EVENT DETECTION BUFFER l—] « Alarm function
CONTROLLER . .
EVIN * Alarm function can be set to day of week, day, hour, and minute.

« Internal state output function

scL _b_. - + SOUT pin output (C-MOS output),
BUS

<>  Outputting a state of the selected flag
SYSTEM
SDA QT% I:TiRFACE <= Srrouer [
IRCUIT .

Signal Name | 1/0 Function

SouT Output | Internal state output pin.

SCL Input | Serial clock input pin.

The pin outputs the reference clock signal. 1. FOE 10. /NT

FOUT Output ( CMOS output )

EVIN Input | Event input pin 2. VDD 9. GND
Vbb - Connected to a positive power supply

FOE Input | The input pin for the FOUT output control. 3. EVIN 8. T2
/INT Output | Interrupt output (N-ch. open drain).

GND - Connected to a ground 4 Fout 7. SPA

T2(Vep) } Use by the manufacture for testing. 5. SCL 2 6 souT
( Do not connect externally.)
SDA /0 Data input and output pin.

B Electrical Characteristics

M 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Item Symbol Conditions Min. | Typ. | Max. Unit
Operating voltage Vop Interface voltage 1.6 3.0 5.5 Vv Frequency temperature characteristics
Temp. compensated Voltage| V7em Temp. compensated voltage 15 3.0 5.5 v °
Clock supply voltage Veik Internal clock 1.5 3.0 5.5 \% “’: 5 U v —
Operating temperature Topr No condensation -40 +25 | +105 °C Z 0 -
A Ta = -40 °C ~ +85 °C +3.4 %1 g / \
- Ta = +85°C ~ +105°C 8.0 *2 2 | / \ \
Stability AfIf = x 10 S
8 Ta =-40 °C ~ +85 °C 4503 g I \ \
Ta = +85 °C ~ +105 °C +8.0 *2 ;v, N ’ / Tunin fork Xtal
- = L 20
Current consumption (1) oot Lsgé;(é”,\fb’ ::"‘JJ}’_DDbFF Voo=5V| - | 04 | 16 [
s . 25
. Temp. Compensation _ KA \
Current consumption (2) Iop2 interval 2.0 s. Vop =3V - 0.35 1.5 .
1) o w2) o a3) . 45 35 25 15 5 5 15 25 35 45 55 65 75 85 95 105
Equivalent to 9 seconds of month deviation. Equivalent to 21 seconds of month deviation. Equivalent to 13 seconds of month deviation.
Temperature (°C)
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ﬂaEAL TIME CLOCK MODULE (I2C-Bus)
Built-in 32.768 kHz-DTCXO, High Stability
and Power Switching

RX 8900 SA /CE

eBuilt in frequency adjusted 32.768 kHz crystal unit and DTCXO.

eInterface Type : I2C-Bus interface (400kHz)

eInterface voltage range :25Vto55V

eTemp. compensated voltage range :2.0Vto 5.5V

oClock supply voltage range :16Vto55V

eSelectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions include full calendar, alarm, timer, temp. sensor function.
.Epson prepared Linux driver for development. RXSQOOSA RX8900CE

(http://www5.epsondevice.com/en/information/support/linux_rtc/)

The registered trademark Linux® is used pursuant to a sublicense from LMI(Linux Mark Institute) m &
he I2C-Bus is a trademark of NXP Semiconductors. : -

« High Stability
sUA +3.4x10° / -40°Cto+85°C
Vb Voo ( Equivalent to 9 seconds of month deviation )
e Detector eUB +5.0x10° / -40°Cto+85°C
' ( Equivalent to 13 seconds of month deviation )
sUC +50x10° / -30°Cto+70°C
Battery backup connection example (1) - —DIL ( Equivalent to 13 seconds of month deviation )
VBAT_ Register| Im:rl;:ce  32.768 kHz frequency output function
Control e FOUT pin output (C-MOS output), CL=30 pF
—> (System| o Output selectable: 32.768 kHz, 1024 Hz, 1 Hz
R Control) SCL « Available automatic battery backup switch-over function
) T ¢ = — % . Charge from VDD to backup battery connef:ted to VBAT is )
gzt';:;y Register - SDA po§3|ble. VDD voltage drop(VDET3) detection and automatically
,1; J,; VBAT @ . switches to the backup battery.
{1 t ul | This circuit is optimal to backup with a secondary battery and
Battery backup connecti\c/)n example (2) Divider Clock % ‘ FOUT - a Iarge cajpacitor.
BAT _ and o Timer function
R Calender « Timer period is adjustable in 1/4096 second from 4095 minutes.
FouT /INT o Alarm function
ebc + C Controller — % * Available dual-alarm, weekly and monthly.
seo;'dary ; D - o . Temp.' sensor function
battery I GND * Available readout temperature data from embedded temp
sensor. (Bank.2_Add17h)
Signal Name | 1/0 Function RX8900SA RX8900CE
; Use by the manufacture for testing. ~ Q
T(CE) input (Do ?Iwot connect externally.) ° T THeR S NG b o
SCL input | Serial clock input pin. 2. sCL Ii 13. SDA 2. VoD , 9 GND
FOUT Output T(hg 'sllg glg&tgﬁtt?e reference clock signal. 3. FOUT = 12. T2(VeP) 3 VBAT " 8. T2VPP)
VeaT } Ba‘tter.y supply. B 4 NG 5.0 1. GND 4. FOUT = 7. SDA
This pin has charge capability to backup battery. 5. VBAT 10. /INT s so © 6 Tien
Vbp - Connected to a positive power supply 6. Voo %{ o NG ' '
FOE input | The input pin for the FOUT output control. )
/INT Output | Interrupt output (N-ch. open drain). 7. FOE L 8 NG
GND - Connected to a ground SOP - 14 pin
T2(VeP) } Use by the manufacture for testing. o A A
( Do not connect externally.) The metal case inside of the molding compound may be exposed on the top or bottom of this product.
SDA 170 Data input and output pin. This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
¥ Electrical Characteristics W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
ltem S);rlnb Conditions Min. | Typ. | Max. Unit
Operating voltage Vop Interface voltage 25 3.0 5.5 \ 10 Frequency temperature characteristios
Temp. compensated Voltage VTEM Temp. compensated voltage 2.0 3.0 5.5 \Y ‘ ‘ ‘
Clock supply voltage Veik Internal clock 1.6 3.0 55 \% _ 5 32.768 Kz DTCXO
Operating temperature Torr No condensation 40 | +25 |+g5*1| °C 5 o PR :ﬁ
UA Ta = -40 °C to +85 °C +3.4 %2 > s
Stability INTARIYT:) Ta = -40 °C to +85 °C 3 x 10°% g " ,’ / \ \
uc Ta =-30 °C to +70 °C 5.0 s | / |
= = z 5 - -
Current consumption (1) oo fps(% =OGHNZ|'3/INT Vo eo=sv| - |oz2 | 15 g I Tuning fork Xtal
Vop=VeatT A g / \
FOUT: OFF . 2
Current consumption (2) Iop2 | Temp. Compensation  |Vop =3V | - 070 | 1.4 \
interval 2.0 s. -30
45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85
1) Please contact us about +85 °C < Topr Temperature (°C)
*2) Equivalent to 9 seconds of month deviation. *3) Equivalent to 13 seconds of month deviation.




/&// Real time clock module SEIKO EPSON CORPORATION

4
AEAL TIME CLOCK MODULE (I>)C-Bus) R
Built-in 32.768 kHz-DTCXO, High Stabilit
uilt-in z igh Stability %t

RX-8803 SA/LC

eBuilt in frequency adjusted 32.768 kHz crystal unit and DTCXO.
#1/100s resolution Time register

eInterface Type : I2C-Bus interface (400kHz)
eInterface voltage range :16Vtob55V
eTemp. compensated voltagerange :2.2Vto5.5V
«Clock supply voltage range :16Vto55V

eSelectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions include full calendar, alarm, timer, EVIN input.
.Epson prepared Linux driver for development. x x

(http://www5.epsondevice.com/en/information/support/linux_rtc/) RES 8?,038_'6_\ ROCERELE
The registered trademark Linux® is used pursuant to a sublicense from LMI(Linux Mark Institute) m B

The 12C-Bus is a trademark of NXP Semiconductors.

« High Stability
|—|D|—| 52768 kHa WUA  $£34x10° / -40°C to +85°C
( Equivalent to 9 seconds of month deviation )
eUB +5.0x10% / -40°Cto+85°C
32kHz ( Equivalent to 13 seconds of month deviation )
pTexo UC £50x10® / -30°Cto+70°C
eAA (+5+5.0)x10% / +25°C
y + - « High Resolution: 1/100s Time register with capture buffer
CLOCK
DIVIDER > and K=
CALENDAR [« * 32.768 kHz frequency output function
e FOUT pin output (C-MOS output), CL=30 pF
FOE
FoUT TIMER <l=> o Output selectable: 32.768 kHz, 1024 Hz, 1 Hz
FOUT ~<———————— CONTROLLER REGISTER |
o The various interrupt
EVIN b > INTERRUPT ALARM = o Timer Function can be set between 1/ 4096 second and
JINT < CONTROLLER [« REGISTER | — 4095 minutes.
* Alarm Function can be set to day of week, day, hour, or minute.
CONTROL e EVIN input.
son K= REGISTER <=
- p
INTERFACE SYSTE,and « Time synchronize function with 1PPS signal input
scL -] Clreurr | | CONTROLLER | o
B g * Register compatibility: upper compatible with RX-8801.
*It is possible to use it by the terminal connection as
32.768 kHz-DTCXO.
Signal Name | /0 Function RX - 8803 SA RX - 8803 LC
. 1. TICE) Rl O (o= 14. N.C.
T1(CE) input Use by the manufacture for testing. b= = 1NC oy () b | 12 EVIN
( Do not connect externally.) 2. scL = = 13 SDA 2 FOE q b HONT
SCL input | Serial clock input pin. s FOUT = E= A 12 rweny O d = :
FOUT Output The pin outputs the reference clock signal. 4 NC. = = 1o oo 3. Vop g L | 10. GND
( CMOS output ) —so ) 24
- 5. TEST 10. /INT 4. Fout R 9. T2(Vpp)
TEST inout Use by the manufacture for testing. : ’
P ( Do not connect externally. RX-8803SA only.) 6. Voo j%: 9. EVIN 5. SCL [.;J J & SbA
VoD - Connected to a positive power supply 7. FOE 14 |7 & NC 6. T1(cE) hi 7. N.C.
FOE input | The input pin for the FOUT output control. SOP_ 14 pin _
EVIN input | External event input. VS0J - 12pin
/ INT Output | Interrupt output (N-ch. open drain). The metal case inside of the molding compound may be exposed on the top or bottom of this product.
GND N Connected to a ground This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
: *St ing the gl
T2(Vpp) - Use by the manufacture for teStlng' An;glll::lrr;gust ﬁegv:fuse it after soldering LC-package to a circuit board.This product has glass on the back
( Do not connect externally.) side of a package.When glue invasions between circuit board side and glass side, then glass cracks by thermal
SDA 110 Data input and output pin. expansion of glue.In this case a crystal oscillation stops.Consider glue abolition or glue do not touch to
LC-package

B Electrical Characteristics

W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
ltem Symbol Conditions Min. | Typ. | Max. Unit
Operating voltage Vob Interface voltage 16 | 3.0 | 55 \Y Frequency temperature characteristics
10
Temp. compensated Voltage VTEM Temp. compensated voltage 22 3.0 55 \% ‘ ‘ ‘
5 1
Clock supply voltage Veik - 1.6 3.0 55 \Y P 32.768 kHz DTCXO
¥ 0
Operating temperature Topr - 40 | +25 | +85 °C 2 | N H
UA Ta = -40 °C to +85 °C +3.4*1 g ° I / \ \
s
— A0 o g 10
Stabilty atjp [UB | Ta=-40%Clo+85°C 502 % 10° 3 f |
uc Ta =-30 °C to +70 °C - [
— peY e I Tuning fork Xtal
AA Ta=+25°C 515.0 g 20
Current consumption (1) Backup Mode _ _ i / \
Iop1 FOE = GND, Vop =5V 0.75 3.4 A 25
Current consumption (2) Iop2 F/(I)NUTTzoL/tD Dut - OFF Vop =3V - 0.75 | 21 30 \
put - 45 35 25 -5 5 5 15 25 35 45 55 65 75 85
1) Equivalent to 9 seconds of month deviation. *2) Equivalent to 13 seconds of month deviation. Temperature (°C)

*3) Equivalent to 13 seconds of month deviation. ( excluding offset )




7/[/ Real time clock module

/REAL TIME CLOCK MODULE (IC-Bus)

Build in backup battery charge control function

RX8130CE

o Built in frequency adjusted 32.768 kHz crystal unit

o Interface Type

e Low backup current

« Interface voltage range
« Wide voltage for timekeeping

o Auto power switching function
« Backup battery charge control function : For the rechargeable lithium batteries.
* Reset functions with a delay : Detect a main power supply and remove the reset,
e The various function include full calendar, alarm, timer, etc.

The I?C-Bus is a trademark of NXP Semiconductors.

12C -Bus
:1.6V~55V
:11V~55V
: 300 nA(Typ.) /3V
: Switchover by main power supply monitor.

SEIKO EPSON CORPORATION

e I2C-Bus interface.
Vout ) ) .
1 * Auto power switching function
Battery backup connection example (1) * The VDD voltage is monitored and it switches to the
Vear VBAT C backup power supply by the automatic operation. i
The switch voltage to the backup power supply. 1.25V (Min.)
*Even if the main power supply voltage is decreased,
(VCMP) -
the current flow from the backup power supply is prevented.
R T . " .
32 768KHz Loge A 4 « Charge control function for the rechargeable lithium batteries.
Eg;'aw H_C l_"]l_l _ Bus « Stop charging automatically by detecting the full charge.
e J; J; Regster Interfac < « Records in the register detecting the backup power
osc (System 11"' supply voltage decrease.
Control) Alarm : ;
Battery backup connection example (2) l Register * Reset function with a delay
VBAT _ Timer * When the main power is supplied, reset output is released.
R . Register L /IRQ The release voltage is selected by the register. (2.80V / 2.75V)
Divider Interrupts N t * Delay time from the voltage rise detection is 60ms Typ.
EpLc + C I Controller 1 X
o Clock e Frequency output function
secondary ;L ! Divider and *Output frequency is selectable from 32.768kHz, 1024Hz,1Hz.
battery Calende
User o Timer function
GND SOt cona FouT *Selectable in 1/4096 second from 65535 hours.
Toer > E|] > «Timer source clock are 1hour, 1min, 64Hz, 4096Hz.
«It is automatically recorded to TF-bit at the time of event
occurrence, and possible to output with /IRQ pin.
Signal Name 1/0 Function
ScL Input Serial clock input pin.
SDA Input / Output | Data input and output pin.
FOUT Output Frequency output pin with output control function. (C-MOS)
P Output frequency can be selected as 32.768kHz, 1024Hz, 1Hz. 1. Vio 10. VBAT
Reset output pin.(N-ch open drain)
/RST Output In case of VDD voltage drop detection, a reset signal is outputted. 2 scL 9 Vi
In case of VDD voltage rise detection, it is released reset signal after 60ms. - . vout
/IRQ Output Interrupts output by Alarm and Timer events.(N-ch open drain)
Voo This is a power-supply pin. 3. SDA 8. VoD
B It can impress the voltage unlike VIO.
Vio B This is a interface power supply pin. 4. FOUT 7. GND
This is a pin to supply the voltage same as a host.
Internal voltage output pin.
Vour B Connect smoothing capacitor of 1.0uF 5. /RST 6. /IRQ
This is a power supply pin for backup battery.
Vear B This is a pin to connect a large-capacity capacitor, a secondary battery,
a primary battery.
In a backup power supply operating range, the voltage is supplied inside by this pin.
GND - Connected to a ground.

B Recommended Operating Conditions

B Current consumption characteristics

Ta=-40°C ~+85°C

ltem Symbol Condition Min. Typ. Max. Unit
Operating supply VoD - 125 | 30 | 55 v
voltage
Clock supply voltage VLK - 1.1 3.0 5.5 \
Operating temperature |  ToOPR - -40 +25 +85 °C
VDD detect voltage -VDET2 Voo, Fall 1.20 1.30 1.40 \
B Frequency characteristics
Item Symbol Condition Rating Unit
Ta=+25°C ] . N
Frequency tolerance Aflf VDD = 3.0V B:5+23 | x10
Oscillation start-up time tsta VbD =275V ~55V 1 Max. s

* Equivalent to 1 minute of monthly deviation (excluding offset.)

Item

Symbol

Conditions

Typ.

Max.

Unit

Current

IBK

SCL=SDA="L",
VBaT=3.0V ,VDD=VIO=0.0V

300

500

nA

consumption
I32c

SCL=SDA ="H",
FOUT=32.768kHz, /IRQ=OFF,
VDD=VIO=3.0V,

4.0

FOUT pin CL=15pF

CHGEN=L or VBaT=VDET3

112




7// Real time clock module

/REAL TIME CLOCK MODULE (C-Bus)

Low current consumption

RX8010SJ

*Built in frequency adjusted 32.768 kHz crystal unit.
eInterface Type
#Operating voltage range
*\Wide voltage for time keeping.
eLow backup current
eFrequency output function : C-MOS or Open-Drain output
oBuilt-in user RAM
eThe various functions include full calendar, alarm, timer, etc.
oThis product is conform to industrial standard SOP8 package,
and it can be mounted to the common land pattern.
Epson prepared Linux driver for development.
(http://www5.epsondevice.com/en/information/support/linux_rtc/)

: [2)C-Bus interface (400 kHz)
:16Vto55V
:1.1Vto5.5V

:160nA / 3V (Typ.)

: 128 bit (8 bit x 16, SRAM)

The registered trademark Linux® is used pursuant to a sublicense from LMI(Linux Mark Institute)
The I°C-Bus is a trademark of NXP Semiconductors

SEIKO EPSON CORPORATION

BUILT-IN XTAL 4

(32768 kHz )

/1IRQ1

/1RQ2

ﬁ%M.TIMER.FOUT

-

CLOCK

and
CALENDR —
TIMER REGISTER [ [
ALARM REGISTER <:>
<

osc DIVIDER

INTERRUPTS
CONTROLLER

TIMER, FOUT

CONTROL
REGISTER

BUS
INTERFACE
CIRCUIT

and

SYSTEM
CONTROLLER

o Interface Type
« I>C-Bus high-speed bus specifications. (400 kHz)

» Frequency output function
« It may select a CMOS or open drain output
« Output frequency can be selected as 32.768kHz, 1024Hz, 1Hz.

o Timer function
« Timer function can be set up between
1/4096 second and 65535 hours.
* Timing period are 1hour, 1min, 64Hz, 4096Hz.
« Itis recorded automatic to TF-bit at the time of event occurrence,
and possible to output with /IRQ1 or /IRQ2 pin.

o Alarm function
* Alarm function can be set to day of week,
day, hour, and minute.

« It is recorded automatic to AF-bit at the time of event occurrence,
and possible to output with /IRQ1 pin.

e User RAM

USER RAM 128 bit || + 128 bit (8 bit x 16, SRAM)

RX8010SJ
1.N.C. N 8.VDD
Signal Name| Input / Output Function =
SCL Input This is a shift clock input pin for serial data transmission. 2.N.C. —¢— 7./IRQ1
SDA Input/Output  [This is the data input/output pin for serial data transfer.
3./IRQ2 6.SCL
/IRQ1 Output IThis pin outputs interrupt signals ("L" level) for alarm, timer, time update,
P land 32.768kHz. This is an N-ch open-drain output. 4.GND 5.SDA
This pin outputs interrupt signals ("L" level) for timer and FOUT.
/IRQ2 Output This is a C-MOS output.
VbD Supply IThis is a power-supply pin.
GND Supply This pin is connected to a ground.
Unit: mm
The metal case inside of the molding compound may be exposed on the top or
bottom of this product. This purely cosmetic and does not have any effect on
quality, reliability or electrical specs.

B Recommended Operating Conditions

B Current consumption characteristics Ta =-40 °C to +85 °C
Item Symbol Conditions Min. Typ. Max. Unit
Power voltage VoD — 16 3.0 55 Vv Item Symbol Conditions Min. | Typ. | Max. Unit
Clock voltage VCLK — 1.1 3.0 5.5 V v
Operating Torr _ 40 w25 | +85 oc Input pins are "L" R - | 350
temperature 18K fCLK = 0 Hz, A
/IRQ1,2 = OFF v
P 74" DD
B Frequency characteristics Curent TSEL2="1 -3v| - | 160 | 320
Item Symbol Conditions Rating Unit Consumption Voo
Frequency Af/f | Ta=+25°C B:5+23*% | x10° fCLK = 0 Hz, -sy| - |0.601.10
tolerance Vop =3.0V T I32k /IRQ1: 32.768 kHz ON, pA
— Ta=+25°C 1 Max. s /IRQ2: OFF VoD sy _ 052 | 0.90
Oscillation ) tsTa Vob=1.6V~55V
Start-up time Ta =-40°C to +85°C 3 Max s
VoD = 1.6V ~ 5.5V ’
*Equivalent to 1 minute of monthly deviation
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KQEAL TIME CLOCK MODULE (I>C-Bus)

Low current consumption

RX-8571SA/LC

#Built-in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 12C-Bus Interface (400 kHz)
*Operating voltage range :1.6Vto55V

sWide voltage for timekeeping :1.3Vto55V

eLow backup current :220nA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eBuilt-in user RAM :128 bit (8 bit x 16, SRAM)

eThe various functions include full calendar, alarm, timer,etc.
(Long-running timer : 65535 hours)
* The I)C-Bus is a trademark of NXP Semiconductors

® 32.768 kHz frequency output function

M * FOE pin enable output on/off control.
* Output frequency can be selected
as 32.768 kHz, 1024 Hz, 1 Hz.
FOE =X
FOUT o Timer Function
[ ] TMER REGISTER | o « Timer function can be set up between
7Y S 1/4096 second and 65535 hours.
CONTROLLER ALARM REGISTER - « Timing period are 1 h, 1 min, 64 Hz, 4096 Hz.
« |t is recorded automatically to TF-bit at the time of
CONTROL event occurs, and possible to output with /IRQ pin
BM REGISTER 1G> output.
DAS  ————————®| NERRAGE | o Alarm function
oA €———p  OFT ] orowter [T * Alarm function can be set to day of week,
scL day, hour, or minute.
« It is recorded automatically to AF-bit at the time of
. event occurs, and possible to output with /IRQ pin
USER RAM 128 bit OUtpUt.
e User RAM
* 128 bit (8 bit x 16, SRAM)
RX - 8571 SA RX-8571LC
1. GND 5::—@—;’ 14. FOUT 1 FoE O r 12, Voo
o | ] w
2. NC. e k= |13, NC. o D
== Fo g /BM g Do 11. NC
3. DAS = = 12 ne E ;1"
3. SDA 10. N.C
4. sCL = T 1 1. NC. E s
50 || 24
5. SDA ~10. /IRQ set 9 NC
6. /BM JQL 3 e NC. 5 DAS 1 F & /Ra
LL___I] -

7. FOE l— 74 |7 8 voo 6. GND 7. FOUT

SOP - 14 pin VS0J - 12pin

The metal case inside of the molding compound may be exposed on the top or bottom of this product. This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
*Stop using the glue

Any glue must never use it after soldering LC-package to a circuit board.This product has glass on the back side of a package.When glue invasions between circuit board side
and glass side, then glass cracks by thermal expansion of glue.In this case a crystal oscillation stops.Consider glue abolition or glue do not touch to LC-package

B Recommended Operating Conditions B Current consumption characteristics
Item Symbol Conditions Min. Typ. Max. Unit Iltem Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage \Vbb — 1.6 3.0 5.5 V
Clock voltage VoLK — 13 | 30 | 55 V FOE=/BM="L" tLy‘;e - | 220 | 400
Operating o FOUT= OFF
temperature ToPR _ -40 +25 +85 c /IRQ = OFF nA
VoD =3.0V SA 2 4
B Frequency characteristics . Ta= +25°C type - | 200 | 400
urrent
Item Symbol Conditions Rating Unit Consumption| PP
Frequenc Ta=+25°C FOE=/BM=1"
uency a= " _
AfIf _ B:5+23* x 10 FOUT= OFF
tolerance Vob=3.0V /IRQ = OFF - - - 550 | nA
Oscillation Ta=+25°C VbD =3.0V
start up time tsTA VoD =16V 1 Max. s Ta= -40 °C to +85 °C

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

/REAL TIME CLOCK MODULE (I12C-Bus)

Low current consumption

RX -8564 LC

eBuilt in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : I’)C-Bus Interface (400 kHz)
*Operating voltage range : 1.8Vtob55V

eTimekeeper voltage range : 1.0Vto5.5V /-20°Cto +70°C
eLow backup current : 275nA / 3.0V(Typ.)

#32.768 kHz frequency output function :  C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer,
and power supply voltage monitoring function
* The I2C-Bus is a trademark of NXP Semiconductors RX-8564LC

¢ Interface Type
ggg}r KEZ - p—— 00 +I2C-Bus Interface. ( Hi-speed bus specifications 400 kHz )
> o ontro = |2C-Bus slave address : read A3h and write A2h
1 | osC Voltage Detector Control 2
= Seconds o Low Timekeeper voltage range
Minutes 1.0V to55V / Ta=-20°Cto+70°C
Hours *1.1V t0o5.5V / Ta=-40°Cto+85°C
CLKOUT OUTPUT
. DIVIDER Days .
CLKOE —» CONTROL < = * 32.768 kHz frequency output function
eekdays «CLKOUT pin output (C-MOS output ), CL=30 pF
? Month / Century *CLKOE pin enables output on/off control.
Years «Output selectable
/INT CONTROL Minutes Alarm <32.768 kHz, 1024 Hz, 32 Hz, 1 Hz>
) > Locic Hour Alarm o The various interrupt function
SCL I'c-BUS Day Alarm «Timer function can be set up between 1/4096 second and
SDA <> INTERFACE Weekday Alarm 255 minutes.
—I_> CLKOUT frequency « Alarm function can be set to any combination of day of
ADDRESS - week, hour, or minute.
Timer Control
REGISTER
POR Timer OF
- - RX - 8564 LC
Signal Name | Input/Output Function
SCL Input Serial clock input pin. 1. NC. m.[E O P 12. N.C.
© n
SDA Bi-directional | Data input and output pin. 2. N.C. q bo 11. CLKOE
32.768 kHz clock output pin with the E i"’
output control function. (C-MOS) 3. N.C. 10. VbD
CLKouT Output CLKOE pin control the condition of q N
CLKOUT with FE-bit, etc. 4. N.C. 24 9. CLKOUT
CLKOE pin | FE CLKOUT pin
input bit — |outputC o 5. /INT [\ 8 sCL
HIGH ufput_| (C-M I by
CLKOE Input o o] 6. GND w 7. SDA
Low OFF | (LOW) }
/INT Output Interrupt output  ( N-ch open drain ) VSOJ - 12pin
VDD — Connected to a positive power supply.
GND — Connected to a ground.
*Stop using the glue
Any glue must never use it after soldering LC-package to a circuit board.This product has glass on the back side of a package.When glue invasions
between circuit board side and glass side, then glass cracks by thermal expansion of glue.In this case a crystal oscillation stops.Consider glue
abolition or glue do not touch to LC-package

B Recommended Operating Conditions

— - - B Current consumption characteristics Ta=-40 °C to +85°C
Item Symbol Conditions Min. | Typ. | Max. | Unit — - -
Power voltage /DD — 18 | 30 | 55 V] Item Symbol Conditions Min. | Typ. | Max. | Unit
Clock voltage VcLk — Viow | 3.0 | 5.5 Vv Voo
Operating _ o fscL=0Hz — - | 330 | 800
temperature ToPr 40 | +25 | +85 | °C CLKOE = GND =5V
IBk nA
) CLKOUT; VoD
M Low voltage detection output OFF (LOW )| =gy| - | 275 | 700
Item Symbol Conditions Typ. | Max. | Unit Current
Low voltage Ta=-20°C ~+70°C 09 | 1.2 \Y Consumtion fscL =0 Hz
VoD
detection View | L& g - 40°C-+85°C_| 09 | 13 | V CLKOE = Vop Tey| - | 25| 34
B Frequency characteristics la2k | CLKOUT ; s
Item Symbol Conditions Rating Unit 32.768 kHz output ON | \/pp 15| 20
Frequency Ta=+25°C . . N (Output=OPEN ; =3v| ~ : :
tolerance AT op=30v B:5+23 x 10 CL =0pF)

* Please ask for tighter tolerance. (Equivalent to 1 minute of monthly deviation)




Real time clock module

ﬁsAL TIME CLOCK MODULE (I2C-Bus)
High-Stability Frequency with Built in Timestamp and

Power Switching

RX-8035 SA/LC

eBuilt-in 32.768 kHz crystal unit

eInterface Type

*Operating voltage range

swide voltage for Timekeeping.
eLow backup current

eEvent detection and Time stamp :
eDual event detection ports

: Frequency a

6Justed for hlgh accuracy.
5 °C)

5x10°/Ta=+

: I2C- Bus Interface (400kHz
124Vto55V

:1.0Vto55V

: 350 nA (SA) 400 nA (LC)/ 3V (Typ.)

One-shot full timestamp and interrupt.

: Each terminal has a de-bounce circuit.

eAuto power switching functions
eDual Alarm, Periodic interruption.
Epson prepared Linux driver for development.
(http://www5.epsondevice.com/en/information/support/linux_rtc/)

The registered trademark Linux® is used pursuant to a sublicense from LMI(Linux Mark Institute)

The I2C-Bus is a trademark of NXP Semiconductors.

: It switches VDD and VBAT, automatically.

SEIKO EPSON CORPORATION

RX-8035LC
&=

Battery backup connection example (1) I
VBAT
=== VBAT |

I t_ VOLTAGE
Vour VOLTAGE DETECTOR
R DETECTOR
primary L C.
battery ; g
CLOCK @
Battery backup connection example (2) 1 B 5
VoAt 0sC CALENDER o
R Ve
UL TIME STAMP
EDLC + C —
or
secondary ——
battery Detects High level.

De-bounce

SCL
SDA
CLKOUT]
/INTA
/INTB

GND

o The event detection and Timestamp function
Dual event detection terminals.
Selectable de-bounce time 35ms or 2s.
Available event detection interrupt output.

o Power switching functions.

*An external diode is unnecessary to have a reverse
current prevention switch built-in in the VBAT side to
connect a primary cell to.

e When Vb is less than 2.4V, an internal source is switched
to VBaT, and /RES is Low level. When Vbb voltage rises to
higher than 2.52V, an internal source is switched to Vbb,
and /RES is released with 105ms delay.

o Note: When the supply from Vear, SCL and SDA are
disabled.

e Alarm, Periodic interrupt, 32.768kHz clock output.
eAvailable monthly-alarm and weekly- Dual alarm.

V eInterrupt period are selectable from 2Hz to Monthly.
o CLKOUT outputs 32.768kHz, it powered from Vbb.

Signal | Input/ ) RX - 8035 SA RX -8035LC

Name Output IFUTETem

scL Input | 12C serial clock. 1. NC. S O (= [ 14 BVIN2 4 vout QO p| 12 BN

. o i o. m}
SDA In/Out | I°C data infout. 2. scCL T = | 13. /INTB 2. VDD d be 11. /RES
Vob — Main power suppl = - é d b
PoWer suppy. 3. ClKouT = =] 12. soa 3. NC. o P | 10 /INTA
VBAT — Power supply for backup.
: pply P 4. VBAT == = | 41 eND 4. VBAT 24 | 9. GND
Vout Output Swnqhed power out. 5.0
(maximum output current 20mA) 5 NG kS0 10. /INTA 5. CLKOUT [ 8. SDA

/RES | Output | Vbp voltage state. S —F [_-_] 5

GND — Ground 6. VDD j% o 9. /RES 6. SCL 7. IINTB
EVIN1 Input | Event detection input 1 7. Vout — 74 | 8 EVIN1

— VSOJ - 12pin
EVIN2 Input | Event detection input 2 SOP - 14 pin
/INTA Output | Interrupt out A.
/INTB Output | Interrupt out B. The metal case inside of the molding compound may be exposed on the top or bottom of this product.
— This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
CLKOUT | Output | 32.768kHz output. (CMOS. Can not inhibit.) *Stop using the glue
N.C. _ Do not connect Any glue must never use it after soldering LC-package to a circuit board.This product has glass on the back side of a package.When
: glue invasions between circuit board side and glass side, then glass cracks by thermal expansion of glue.In this case a crystal
oscillation stops.Consider glue abolition or glue do not touch to LC-package

B Recommended Operating Conditions

B Current consumption characteristics

Ta =-40 °C to +85 °C.

Item Symbol | Conditions | Min. Typ. Max. Unit Item Symbol Conditions Min. Typ. Max. | Unit
Operating voltage VACCESS VbD 2.4 3.0 5.5 \ RX-8035SA
Time keeping voltage Ve VBAT 1.0 3.0 5.5 V VBAT = 3.0V, VDD = 0.0V 350
Operating temperature |  TOPR — -40 +25 +85 °C |BAT SCL=SDA = GND _ 1200 | nA
Storage temperature TsTG — -55 — +125 °C RX-8035LC
Céjrrent " VBAT = 3.0V, VDD = 0.0V 400
T onsumption — -
B Frequency characteristics P SCL=SDA= GND
» . i Vop = 3.0V
Item Symbol Conditions Rating Unit oo | SCL=SDA =GND _ 140 | 250 | pA
N 1) =
Frequency AfIE Ta=+25°C EAS;Eg +2) % 10° CLKOUT =open
tolerance VBAT =3.0V AC 045 .
Oscilati ToT 5 °C = B Power supply detection voltage Ta =-40°C to +85 °C
scillation a=
start-up time tsta | \op=30v 1 Max. s Item Symbol | Conditions | Min. | Typ. | Max. | Unit
Frequency / voltage Ta=+25°C 6 \Voltage of low batte
characteristics fIv Vob=24Vto55V +1 Max. x10 Voltagge. i Viow - 1.10 1.25 1.40 \%
1) Equivalent to 1 minute of monthly deviation (excluding offset.) Power switching voltage N
*2) Equivalent to 13 seconds of monthly deviation (excluding offset.) (VDD to VBAT) Vb28 +25°C 2.328 2.40 2472 v

116




/Z/ Real time clock module SEIKO EPSON CORPORATION

REAL TIME CLOCK MODULE (12C-Bus)
High-Stability

RX -8025SA

eBuilt-in 32.768 kHz crystal unit : Frequency adjusted for high accuracy
(£5x10¢/ Ta=+25°C)

eInterface Type : 1°C-Bus Interface (400 kHz)

eOperating voltage range :1.70Vto 5.5V

#\Wide voltage for timekeeping :1.15Vto 5.5V

eVarious detection Functions : Ex. Oscillation stop detection function

eLow backup current 1048 uA / 3V (Typ.)

©32.768 kHz frequency output function : C-MOS output with OE pin.
eThe various functions include full calendar, Dual alarm, Periodic interruption. RX-8025SA

* The [°C-Bus is a trademark of NXP Semiconductors

o Features built-in 32.768 kHz crystal unit
FouT . o W Alarm_W Register « Frequency adjusted for high accuracy.
:(3)2 :<Hzt omparator_\ ( Min,Hour,Week ) " VoD (£5x10% /| Ta=+25°C)
FOE C:nf,il Seigcf e—C ( Equivalent to 13 seconds of monthly deviation )
>_I Comparator_ D AlarmTD Register
T - (Min Hour ) ¢ The various detection function
« Power supply voltage monitoring function
_— Divider Div. Time Counter (with selectable detection threshold )
_:IL OSC = Si’:)rr:ec * [T™ (Sec,Min,Hour,Week,Day,Month,Year ) « Stop detection function
I T « Power-on reset detection function
Addross Address . e Alarm function and Periodic interrupt function
0sc Decoder Register SCL + The periodic interrupt outputs.
Detect 1o Dual Alarm function.
Control (Date of the week , Hour , minute)
/INTA N N SDA (Month, Day, Hour, Minute )
Interrupt Control Shift Register
/INTB ™ ™ GND
Signal ) RX - 8025 SA
Name Input / output Function
SCL Input Serial clock input pin 1. NC ~ —F 14. NC
SDA Bi-directional | Data input and output pin T 2 i > i T
52708 iz dock oupul o W e s = =l
Fout Output FOE [ JCLENT | /GLENZ FOUT = =3
o = <
input bit bit i 3. FOUT - — 12. /INTB
L X X OFF (LOW ) = )
0 0 32.768 kHz 4. N.C. —~+ 11. GND
FOE Input H 0 1 32.768 kHz 5.0
! 0 32.768 ktiz 5. TEST 10. /INTA
1 1 OFF(LOW) -
/INTA Output Interrupt output A pin ( N-ch open drain ) 6. Vbp J% P 9. N.C.
/INTB Output Interrupt output B pin ( N-ch open drain ) 7. FOE 74 — 8 NC
TEST _ * Used by the manufacture for testing. : ’ e
(Do not connect externally.) SOP — 14 pin
Vbb — Connected to a positive power supply.
GND —_ Connected to a ground. The metal case inside of the molding compound may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta=-40°C to +85°C
Item Symbol Conditions Min. Typ. Max. Unit Item Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage VoD — 1.7 3.0 5.5 \ fscL = OHz VDD R 0.60 | 1.80
Clock voltage VeLk — 1.15 3.0 5.5 V FOE = GND =5V
Operating ToPr _ 40 +25 +85 o lek FOUT ; output VoD - loas | 120 vA
temperature Curent OFF(LOW) =3V : :
B Frequency characteristics Consumption {/SDC;T:OOZZ 55V |Vop
Item Symbol Conditions Range Unit ls2k | FOUT;outputON | =55V| - | 3.0 | 6.5 | pA
Frequency Ta=+25°C AA:5+5 1) " ( Output=0|:EN;
tolerance AP Ty = 3.0V AC:0£5 2 | * 10 CL=0pF )
Oztiglr?}{?; time tsTA \T/aD; :2250 S 1 Max. s B Power supply detection voltage Ta=-30°C to +70°C
Frig:re:;); r\i/gitsse . ;I'/aD ; :2250 S 055V +1 Max. «10° ltem Symbol Conditions Min. | Typ. | Max. | Unit
=1) *2) Equivalent to 13 seconds of monthly deviation (excluding offset). High-voltage mode VDETH Voo pin 1901210 230] vV
Low-voltage mode VDETL VDD pin 1151130 | 145| V




7// Real time clock module SEIKO EPSON CORPORATION

REAL TIME CLOCK MODULE (I2C-Bus)
Built-in EEPROM and Unique ID-ROM

RX-8731LC

#Built in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : I2C-Bus interface (400 kHz)
*Operating voltage range :1.7Vto55V

e\Wide voltage for Timekeeping :1.3Vto55V

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

#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.

* The 12C-Bus is a trademark of NXP Semiconductors

32.768 kHz

0 ‘ o Built in EEPROM and ID-ROM
_ « Builtin 10 Byte ( 80 bit) EEPROM
osc DIVIDER > CLOCK = « Builtin 6 Byte (48 bit ) ID-ROM
FOE FouT — ¢ Programmable 1/O ports
FOUT CONTROLLER * 4 Programmable |/O ports
/RQ < INTERRUPTS — ¢ Interface Type
CONTROLLER « [>C-Bus high-speed bus specifications. (400 kHz)
ALARM REGISTER
POD— P03 4 . YO Port <= ¢ 32.768 kHz frequency output function
- > CONTROL « FOUT pin output (C-MOS output), CL=30 pF
N g REGISTER || « FOE pin enables output on/off control.
AO « Output frequency is selectable.
—_—>
1°C-Bus <> and < 32.768 kHz, 1024 Hz, 1 Hz >
SDA ] INTERFACE SYSTEM < ~
CIRCUIT < CONTROLLER o The various interrupt function
SCL > « Alarm interrupt function
« Timer interrupt function
« Update interrupt function
EEPROM <=1 i P
10 Byte ( 80 bit ) < -
ID-ROM <>
6 Byte (48 bit ) < L

Signal Name| Input / Output Function RX-8731LC
SCL Input Serial Clock input pin. 1. FOE 12. Vbp
q0O P
SDA Bi-directional | Data input and output pin. 2. POO g Pe 11. PO1
g 0
A0 Input Device address AQ input pin. 3. SDA E 3 10. P02
FOUT Output FOUT pin is 32.768 kHz clock output pin ( C-MOS ) that output control is
possible. 4. SCL L 24 | 9. P03
FOE pin control the frequency output from FOUT pin with FSEL1-bit and
FOE Input FSELO-bit
- 5. A0 ) 8. /IRQ
/IRQ Output Interrupt output pin. ( N-ch open drain ) L_J &
6. GND 7. FOUT
P00
Eg; Bi-directional | Programmable 1/O ports. VSOJ - 12pin
P03 *Stop using the glue
_ e Any glue must never use it after soldering LC-package to a circuit board.This product
VoD Connected to a positive power supply. has glass on the back side of a package.When glue invasions between circuit board
GND — Connected to a ground side and glass side, then glass cracks by thermal expansion of glue.In this case a
. crystal oscillation stops.Consider glue abolition or glue do not touch to LC-package

B Recommended Operating Conditions

B Current consumption characteristics Ta =-40 °C to +85 °C
Item Symbol Conditions Min. Typ. Max. Unit
Power voltage VDD — 1.7 3.0 55 vV Item Symbol Conditions Min. | Typ. | Max. Unit
Clock voltage VeLk — 1.3 3.0 5.5 \ Voo
Operating _ o fSCL =0 Hz _ - 0.45 15
temperature Topr 40 | 425 | +85 C o |/ma=oFF 5V "
L FOUT : output OFF VoD
B Frequency characteristics curent (Hi-z) —3v| 035 | 14
urrent
Item Symbol Conditions Rating Unit Consumption fSCL = 0 Hz Voo o o
Frequency Ta=+25°C . " /1RQ = OFF =5v| " '
tolerance AT/ Vob=3.0V B:5+23~ <10 132k FOUT : pA
Ta=+25°C 32768 kHzoutput | V0D - 50 | 100
Oscillation ¢ VoD =16V 1 Max. s cL=30pF =3v
Start-up time STA [Ta=-40°Cto +85°C 3 Max s
VoD =16V i

*Equivalent to 1 minute of monthly deviation




/7!/ Real time clock module SEIKO EPSON CORPORATION
I

REAL TIME CLOCK MODULE (I*C-Bus)

RX -8581 SA

#Built-in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 12C-Bus Interface (400 kHz)
*Operating voltage range :1.8Vtob55V

Wide Timekeeper voltage range :16Vto55V

eLow backup current :0.45puA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.

. . RX-8581S.
* The I’C-Bus is a trademark of NXP Semiconductors LLIEE

R8581
E 1234A

o Interface Type

32.768 kHz * « I>C-Bus interface. ( Hi-speed bus specifications 400 kHz )
[| M * 2C-Bus slave address : read A3h and write A2h
»| CLOCK
oSG DIVIDER n  ENDAR * 32.768 kHz frequency output function
« FOUT pin output (C-MOS output ), CL=30 pF
* 32.768 kHz clock frequency output. (Duty 50 +5 %)
FOUT €—— Ffour :| TIMER

o Timer function
« Timer interrupt function can be set up between
1/4096 second and 4095 minutes.

<
<
<
<
INTERRUPTS ALARM <:> « Itis recorded automatic to TF-bit at the time of event
<
<
<

FOE ———p CONTROLLER REGISTER

/INT CONTROLLER | REGISTER occurrence,and possible to output with /TIRQ pin output

(N-ch open-drain output).

o Interrupt function

CONTROL « Alarm interrupt function, Time update interrupt function.
SCL 12C-BUS <> REGISTER ° i P
e
INTERFACE and
SDA *——P
CIRCUIT | 4 > SysTEM >
CONTROLLER
RX - 8581 SA
1. N.C. SO (= 14. FOUT
i:-: ==
2. SCL == = 13. N.C.
[ | = g
3. SDA = =" 12. NC.
o o
4. NC = — { 11. vop
5.0
5. GND 10. FOE
7. /INT k1 J & NG
SOP — 14 pin

The metal case inside of the molding compound may be exposed on the top or bottom of this product. This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta=-40 °C to +85 °C
ltem Symbol Conditions Min. Typ. Max. Unit Item Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage VbD — 1.8 3.0 5.5 \
Clock voltage VCLK — 1.6 3.0 5.5 Y fscL =0 Hz VD_D5 vl - 0.65| 1.2
Operating o = -
temperature ToPR _ -40 +25 +85 c IBK FOE =GND A
FOUT 5 \/DD
M Frequency characteristics output OFF (LOW ) =3y| - |045| 08
Current
Item Symbol Conditions Rating Unit Consumption
fscL=0Hz VoD 80 | 200
Frequency Afjf | Ta=+25°C B5503% | x10° FOE = VoD =5v| ~ ) )
tolerance Vopb =3.0V - l2¢ | FouT: y uA
Ta = -40 °C to +85 °C . 32.768 kHz output ON | VDD - | 50| 120
FOUT output Duty tw/t VoD =24V1055V 50+5 % CL =30 pF =3V

* Please ask for tighter tolerance. ( Equivalent to 1 minute of monthly deviation )




/{/ Real time clock module SEIKO EPSON CORPORATION
4/ .

/'REAL TIME CLOCK MODULE (C-Bus)

For Automotive
Built-in 32.768 kHz-DTCXO, High Stability

RA 8804CE

eBuilt in frequency adjusted 32.768 kHz crystal unit and DTCXO.

eInterface Type : I°C-Bus interface (400kHz)
eInterface voltage range :16Vto55V
eTemp. compensated voltage range :1.5Vto 5.5V
eTimekeeping voltage range :15Vto55V

eSelectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions full calendar, alarm, timer, temp. event detect .
eApplications : Car audio, Car navigation system, Clock

eConforms to AEC-Q100

*The I’C-BUS is a trademark of NXP Semiconductors.

(32,768 kHz ) ¢ High Stability
o XA
v . £ 3.4x10° / -40°C to +85°C
DIVIDER > ook = + 8.0x10°® / +85°Cto+105°C
and * XB
POWER A e + 50x10° / -40°C to+85°C
— 4-> + 8.0x10% / +85°Cto+105°C )
JINT wrerrupTs 11 [] — * 32.768 kHz frequency output function
CONTROLLER [ ]l q@ B e FOUT pin output (C-MOS output), CL=30 pF
o Output selectable: 32.768 kHz, 1024 Hz, 1 Hz

FOE Four |:_ « Event detection function
FouT CONTROLLER o rer K= « Event detection and capture the event detection time in the capture
namim buffer.

SOuUT <_< l— SouT . .
CONTROLLER B o Timer function

VDD

> * Timer source clock are 1min., 1sec., 64Hz, 4096Hz.
CAPTURE <> * 24-bit presettable counter
EVENT DETECTION BUFFER l—] « Alarm function
CONTROLLER . .
EVIN * Alarm function can be set to day of week, day, hour, and minute.

« Internal state output function

scL _b_. - + SOUT pin output (C-MOS output),
BUS

<>  Outputting a state of the selected flag
SYSTEM
SDA QT% I:TiRFACE <= Srrouer [
IRCUIT .

Signal Name | 1/0 Function
SouT Output | Internal state output pin.
SCL Input | Serial clock input pin.
The pin outputs the reference clock signal. 1. FOE 10. /NT
FOUT Output ( CMOS output )
EVIN Input | Event input pin 2. VDD 9. GND
Vbb - Connected to a positive power supply
FOE Input | The input pin for the FOUT output control. 3. EVIN 8. T2
/INT Output | Interrupt output (N-ch. open drain). 4 FouT 7 soa
GND - Connected to a ground
T2(Vep) } Use by the manufacture for testing. 5. SCL S 6 soOuT
( Do not connect externally.)
SDA /0 Data input and output pin.
B Electrical Characteristics -
M 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Item Symbol Conditions Min. | Typ. | Max. Unit
Operating voltage Vob Interface voltage 1.6 3.0 5.5 Vv Frequency temperature characteristics
Temp. compensated Voltage| V7em Temp. compensated voltage 15 3.0 5.5 v °
Clock supply voltage Veik Internal clock 1.5 3.0 5.5 \% u:;_‘ 5 U v —
Operating temperature Topr No condensation -40 +25 | +105 °C x 0 -
Ta = -40 °C ~ +85 °C +3.4*1 g /
XA =2 g \
- Ta = +85 °C ~ +105 °C +8.0 *2 s \
Stability AfIf = x 10 S
8 Ta =-40 °C ~ +85 °C 4503 g I \ \
Ta = +85 °C ~ +105 °C +8.0 *2 ;v, N ’ / Tunin fork Xtal
) fSCL=0Hz, /INT=Voo, _ s
Current consumption (1) Ioo1 FOE =GND.FOUT: OFF Vop = 5V - 0.4 1.6 A s {
. Temp. Compensation _ \
Current consumption (2) Iop2 interval 2.0 s. Vop =3V - 0.35 1.5 .
- )Equivalent {09 seconds of month deviation. "2 Equivalent to 21 seconds of month deviation. '”Equivalent to 13 seconds of month deviation. 45 % 25 A5 65 15 25 35 45 55 65 75 85 %6 105
Temperature (°C)
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/ EAL TIME CLOCK MODULE (I2C-Bus) pr—=
()

For Automotive
Built-in 32.768 kHz-DTCXO, High Stability
and Power Switching

RA 8900 CE

eBuilt in frequency adjusted 32.768 kHz crystal unit and DTCXO.

el
For Automotive

eInterface Type : I2C-Bus interface (400kHz)
eInterface voltage range :25Vto55V
eTemp. compensated voltage range :2.0Vto 5.5V
eTimekeeping voltage range :16Vto55V

eSelectable clock output (32.768 kHz, 1024 Hz, 1 Hz)
eThe various functions full calendar, alarm, timer, temp. sensor .
eApplications : Car audio, Car navigation system, Clock
eConforms to AEC-Q200

*The I’C-BUS is a trademark of NXP_Semiconductors.

« High Stability
sUA +3.4x10° / -40°Cto+85°C
( Equivalent to 9 seconds of month deviation )
Vob eUB +5.0x10% / -40°Cto+85°C
( Equivalent to 13 seconds of month deviation )
eUC £50x10° / -30°Cto+70°C
FOE ( Equivalent to 13 seconds of month deviation )
Battery backup connection example (1) o ] J—
VBAT Register| = | B;s ¢ 32.768 kHz frequency output function
Control nterface « FOUT pin output (C-MOS output), CL=30 pF
S (System| o Output selectable: 32.768 kHz, 1024 Hz, 1 Hz
R Control) L SCL e Available automatic battery backup switch-over function
= = = » Charge from VDD to backup battery connected to VBAT is
oy = Register n SDA possible. VDD voltage drop(VDET3) detection and automatically
l ;l,; VBAT T . switches to the backup battery.
-~ t ul | This circuit is optimal to backup with a secondary battery and
i m ‘ I itor.
Battery backup connection example (2) Divid Pl a large capacitor.
VBAT e L Fout o Timer function
R Calender = « Timer function can be set up between 1/4096 second
FOUT /INT and 4095 minutes.
EpLC +_ G Controller — % e Alarm function
sm;'da J; D T  Alarm function can be set to day of week, day, hour, and minute.
baneryry EGND o Temp. sensor function
*The temperature data are output to a register by a temp. sensor
function. (Bank.2_Add17h)
Signal Name | 1/0 Function
. Use by the manufacture for testing.
T1(CE) input ( Do not connect externally.) RAB900CE
SCL input | Serial clock input pin. 1. FOE ( 10, /INT
The pin outputs the reference clock signal.
FOUT Output ( CMOS output ) 2. VDD 9. GND
VBAT _ Battery supply. 3. VBAT 8. T2(VPP)
This pin has charge capability to backup battery.
VbD - Connected to a positive power supply 4. Fout 7. SDA
FOE input | The input pin for the FOUT output control. 5 scL 6. TICE)
/INT Output | Interrupt output (N-ch. open drain).
GND - Connected to a ground
T2V Use by the manufacture for testing.
(VrP) - ( Do not connect externally.) The metal case inside of the molding compound may be exposed on the top or bottom of this product.
SDA o) Data input and output pin This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
M Electrical Charaoteristics W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
Iltem Symbol Conditions Min. | Typ. | Max. Unit
Operating voltage Voo Interface voltage 2.5 3.0 5.5 \ Frequency temperature characteristics
Temp. compensated Voltage| V7em Temp. compensated voltage 2.0 3.0 5.5 \Y% 10
Clock supply voltage Veik Internal clock 1.6 3.0 55 \% s ! ! !
Operating temperature Torr No condensation -40 +25 | +85 °C ~ 32.768 kHz DTCXO
s o UA Ta = -40 °C to +85 °C +3.4*1 " e 0 7T
apility A uB Ta =-40 °C to +85 °C 2 x 107 § -5
uc Ta = -30 °C to +70 °C 5.0 § o ’ / \ ‘
) fSCL=0Hz, /INT=Voo, E [ / \
Current consumption (1) loo1 \F/OE;GND Voo =5V - 0.72 15 g -15 ’ \Tunmg o
DD=VBAT =1
FOUT: OFF KA g / \
Current consumption (2) o2 | Temp. Compensation |Vopp = 3V - 070 | 1.4 25
interval 2.0 s. \
-30
“ )Equivalent to 9 seconds of month deviation. *Z)Equivalent to 13 seconds of month deviation. 45 -3 25 15 -5 5 15 25 35 45 55 65 75 85
Temperature (°C)
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ﬁaEAL TIME CLOCK MODULE (I?C-Bus)

For Automotive
Built-in 32.768 kHz-DTCXO, High Stability

RA8803 SA

eBuilt in frequency adjusted 32.768 kHz crystal unit and DTCXO.
*1/100s resolution Time register

eInterface Type : I>C-Bus interface (400kHz)
eInterface voltage range :16Vtob55V
eTemp. compensated voltage range :2.2Vto 5.5V
eTimekeeping voltage range :16Vtob55V

eSelectable clock output (32.768 kHz, 1024 Hz, 1 Hz)

eThe various functions include full calendar, alarm, timer, EVIN input.
eApplications : Car audio, Car navigation system, Clock

«Conforms to AEC-Q200

*The I’C-BUS is a trademark of NXP Semiconductors.

« High Stability
|—|D|—| 52768 kHa WUA  $£34x10° / -40°C to +85°C
( Equivalent to 9 seconds of month deviation )
eUB +5.0x10% / -40°Cto+85°C
32kHz ( Equivalent to 13 seconds of month deviation )
pTexo UC £50x10® / -30°Cto+70°C
eAA  (+5%5.0)x10® / +25°C
y + - « High Resolution: 1/100s Time register with capture buffer
CLOCK
DIVIDER > and K=
CALENDAR [« * 32.768 kHz frequency output function
FoE e FOUT pin output (C-MOS output), CL=30 pF
D ™ rour TIMER <> « Output selectable:  32.768 kHz, 1024 Hz, 1 Hz
FOUT <4¢————— CONTROLLER REGISTER [«
¢ The various interrupt
EVIN b > INTERRUPT ALARM <=>  Timer Function can be set between 1/ 4096 second and
/INT ~—<«——— 1 CONTROLLER RECISTER (< — 4095 minutes.
* Alarm Function can be set to day of week, day, hour, or minute.
CONTROL e EVIN input.
son K= REGISTER <=
D —
INTERFACE SYSTE,and « Time synchronize function with 1PPS signal input
scL -] Clreurr | | CONTROLLER | o
B g * Register compatibility: upper compatible with RX-8801.
*It is possible to use it by the terminal connection as
32.768 kHz-DTCXO.
Signal Name | 1/0 Function
T1(CE) input Use by the manufacture for testing. RA8803 SA
( Do not connect externally.) 1. TICE) SefSO—im T 14 NC.
SCL input | Serial clock input pin. ) soL = Pl s oson
FOUT The pin outputs the reference clock signal. ’ = =g
ou Output ( CMOS output ) 3. FOUT =5 =7 12 T2(ver)
TEST input | Use by the manufacture for testing. 4. NC. i — — 1 1. oND
VoD - Connected to a positive power supply 5. TEST ke 10, /INT
FOE input | The input pin for the FOUT output control. o voo n!] o EwN
EVIN input | External event input. ' a4
/INT Output | Interrupt output (N-ch. open drain). 7. FOE - 8 NC.
GND - Connected to a ground SOP - 14 pin
T2(VpPP) - Use by the manufacture for testing. The metal case inside of the molding compound may be exposed on the top or bottom of this product.
( Do not connect externally.) This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
SDA /0 Data input and output pin.

B Electrical Characteristics

W 32.768 kHz-DTCXO Frequency temperature characteristics (Example)
ltem Symbol Conditions Min. | Typ. | Max. Unit
Operating voltage Voo Interface voltage 1.6 3.0 5.5 \Y Frequency temperature characteristics
10
Temp. compensated Voltage VTEM Temp. compensated voltage 22 3.0 5.5 \% ‘ ‘ ‘
5 T
Clock supply voltage Vewk - 1.6 3.0 5.5 \ . 32.768 kHz DTCXO
Operating temperature Torr - -40 | +25 | +85 °C 2 0 | N :ﬁ
UA Ta = -40 °C to +85 °C 13441 g °® I / \ ‘
— 40 © o S -0
Stability afrf B Ta=-40°Clo +85°C 45.0*2 x 10 5 f \
uc Ta=-30°C to +70 °C - 3z 15
oo 3 e I Tuning fork Xtal
Current fion (1) I:Ak M Za s T P
urrent consumption ackup Mode - _ i / \
loo1 FOE = GND, Voo =5V 0.75 3.4 A 25
Current consumption (2) 1002 F/(')NUTTzoL’f“’ut - OFF |V = 3V - | 075 | 21 30 \
P 45 35 25 15 5 5 15 25 35 45 55 65 75 85
1) Equivalent to 9 seconds of month deviation. *2) Equivalent to 13 seconds of month deviation. Temperature (°C)

*3) Equivalent to 13 seconds of month deviation. ( excluding offset )




7// Real time clock module SEIKO EPSON CORPORATION

/"REAL TIME CLOCK MODULE (I?C-Bus) -
N =

For Automotive
Extended operating temperature range (+125°C)

RA -8565SA

#Built in frequency adjusted 32.768 kHz crystal unit.

-
For Automotive

eInterface Type : I°C-Bus Interface (400 kHz)
«Wide operating voltage range :1.8Vto5.5V
#\Wide voltage for timekeeping. :1.7Vto5.5V

Ta=-40°Cto +125°C
eExtended operating temperature range : -40 °C to +125 °C
#32.768 kHz frequency output function : N-ch Open drain output

With Control Pin
eThe various functions include full calendar, alarm, timer,etc.
eApplications : Car audio, Car navigation system, Clock, ECU sub clock
eConforms to AEC-Q200
* The 12C-Bus is a trademark of NXP Semiconductors

32.768 kiz * Wide operating temperature range for automotive
CRYSTAL — Control 1 00 *-40°Cto+125°C
C3J | OsC Voltage Detector Control 2
Seconds » Clocking-status detection function
Minutes « It can judge the validity of data after backup
CLKOUT<T OUTPUT Hours operation return by a status of VL-bit.
DIVIDER Days
CLKOE —» CONTROL —
Weekdays « 32.768 kHz frequency output function
1 Month « CLKOUT pin output (N-ch Open Drain output )
NT Minu:::arm « Output frequency can be selected
CONTROL as 32.768 kHz, 1024 Hz, 32 Hz, or 1 Hz.
—,—P LOGIC Hour Alarm
sCL —» fc-BUS Day Alarm Th . int t functi
SDA =-—» INTERFACE * Weekday Alarm *'he Var'ous in errup unction
. CLKOUT froquency * Timer function can be set up between
ADDRESS D E—— 1/4096 second and 255 minutes.
[por] REGISTER Timer oF * Alarm function can be set to day of week,
m ~ day, hour, or minute.
RA - 8565 SA
< 1. NC SO (k= | 14 CLKOUuT
ngnal Directions Functions i:: o
— - - 2. SCL o ) 13. N.C.
SCL Input Serial clock input. [ = R
SDA Bi-directional | Data input and output. 3. SDA ] F= 7| 12. N.C.
The CLKOUT pin is a clock output ( open drain output ) pin = =
CLKOUT Output with control output. ( Output frequency can be selected 4. N.C. = — 1 11. VDD
as 32.768 kHz, 1024 Hz, 32 Hz, or 1 Hz.) 5.0
The CLKOE pin is an input pin used to control the output 5. GND 10. CLKOE
mode of the CLKOUT output pin. —7
During the initial power-on ( when power is applied from0 V), 6. N.C N 9. N.C
CLKOE Input . L. g L.
nbu if the CLKOE input pin is at high level (= H ), °
the power-on reset function selects 32.768 kHz as the frequency. 7. /INT 74 " 8. NC.
/INT Output Interrupts output by Alarm and Timer events. ( Open drain output )
VoD - Connected to a positive power supply. SOP - 14 pin
GND — Connected to a ground.
The metal case inside of the molding compound may be exposed on the top or
bottom of this product. This purely cosmetic and does not have any effect on quality,
reliability or electrical specs.
B Recommended Operating Conditions W Current consumption under backup mode.
Item Symbol Conditions Min. | Typ. | Max. unit Item Symbol Conditions Min. | Typ. | Max. | unit
Operating
voltage VbD - 1.8 3.0 5.5 \
Timekeeper ° -
voltage Ve - 1.7 3.0 5.5 v fCSELK B(I)E HZLOW +125°C 110 | 1.8
Operating | opq - 40 | +25 | 125 | °C ) wA
temperature
Voo =5V 40 °C to +85 °C 0.60 1.2
M Frequency characteristics ) © ’ ’
Standby |
Item Symbol Conditions Rating unit current. B
Frequency Ta=+25°C . " & 125 °C R 100 | 16
stability AUT | vpp=30V B:5£2371 | x10 fscL =0 Hz
Ta=+25°C CLKOE = LOW A
S _ 1.5 Max. s
Oscilation t Vb =18V Voo =3V
start up time STA 7 =40 °C to +125 °C 3 M s -40 °C to +85 °C - 0.55 | 1.0
VDD =3.0V ax.
*1) Equivalent to 1 mi of hly deviati




/{/ Real time clock module SEIKO EPSON CORPORATION

/REAL TIME CLOCK MODULE (C-Bus)

For Automotive

RA -8581SA

eBuilt-in frequency adjusted 32.768 kHz crystal unit.

eInterface Type : 12C-Bus Interface (400 kHz)
*Operating voltage range :1.8Vto5.5V

e\Wide Timekeeper voltage range : 1.6 Vto 5.5V

eLow backup current :0.45puA / 3V (Typ.)

#32.768 kHz frequency output function : C-MOS output With Control Pin
eThe various functions include full calendar, alarm, timer.
eApplications : Car audio, Car navigation system, Clock, ECU sub clock
eConforms to AEC-Q200

* The [2C-Bus is a trademark of NXP Semiconductors ERPA

32.768 kHz +
0 _ o Interface Type
| CLOCK « I>C-Bus interface. ( Hi-speed bus specifications 400 kHz )
DIVIDER o and * |2C-Bus slave address : read A3h and write A2h
0sc CALENDAR
® 32.768 kHz frequency output function
FOUT €—— Ffoutr TIMER . gg?f-srspli?-louﬁpu:((fc-Mos output ), CB=30 POF ”
. +
FOE CONTROLLER REGISTER . z clock frequency output. (Duty 50 +5%)
o Timer function
INTERRUPTS ALARM « Timer interrupt function can be set up between

/INT ———————— 1/4096 second and 4095 minutes.

« Itis recorded automatic to TF-bit at the time of event
occurrence,and possible to output with /TIRQ pin output
(N-ch open-drain output).

CONTROLLER REGISTER

<
<

CONTROL
<> REGISTER

scL » PC-BUS o Interrupt function

R

INTERFACE and « Alarm interrupt function, Time update interrupt function.
SDA wH——P
CIRCUIT ¢ P SYSTEM '
CONTROLLER
Signal Name Input / Output Function RA - 8581 SA
SCL Input Serial clock input pin 1. N.C. & ] — OO k= I 14. FOUT
SDA Bi-directional | Data input and output pin 2 soL I — 13. NG
FOUT pin outputs the reference clock signal at 32.768 kHz. 3. SDA == = 12, NC
FOUT Output FOE pin inputs the FOUT output control. . == Fo : ~
FOE pin FOUT pin 4. N.C. = 1 11. Voo
input output 50
HIGH Output (C-MO0s) 5. GND ~ 10. FOE
FOE Input
P Low OFF (Low) 6. NC. j%g 9. NC.
, 7. JINT — 74 |7 8 NC
/INT Output Interrupt output  ( N-ch open drain )
VbD — Connected to a positive power supply. SOP - 14 pin
_ The metal case inside of the molding compound may be exposed on the top or
GND Connected to a ground. bottom of this product. This purely cosmetic and does not have any effect on
quality, reliability or electrical specs.

B Recommended Operating Conditions B Current consumption characteristics Ta=-40°C 1o +85°C
Item Symbol Conditions Min. Typ. | Max. Unit Item Symbol Conditions Min. | Typ. | Max. | Unit
Power voltage Voo — 1.8 30 | 55 v VoD
fscL=0Hz =5V| - |065| 1.2
Clock voltage Veik — 1.6 3.0 55 \Y ek FOE = GND A
M
Operating _ B N FOUT ;Output OFF VbD
temperature Toes 40 25 | +85 ¢ (LOW) =3V| - |045]| 0.8
B Frequency characteristics Current
Consumption VDD
Item Symbol Conditions Rating Unit fscL=0Hz =5V - 8.0 | 200
FOE = VoD . .
Frequency Ta=+25°C 6 132k . A
tolerance Af/f Vob=3.0V B:5+23% | x10 FOUT; Voo
32.768 kHz Output ON =3V - 50 12.0
FOuT wit | Ta=-40°C to+85°C 5045 o CL =30pF
output Duty Voo =24Vto55V = °

* Equivalent to 1 minute of monthly deviation

124 ]



Real time clock module SEIKO EPSON CORPORATION

4EAL TIME CLOCK MODULE (4-bit)

RTC -72421
RTC-72423

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

Note
e7242series does not have complete compatibility ability for RTC-72421 RTC-72423
the "old product RTC-6242 series”. 5 el
eswhen replace to 7242series from 6242 series, confirm the technical RTC72423 A
information of RTC7242 latest manual by all means. ERSONA23 74 e e

Jgguuituoant

RTC-72421/72423

RESET STOP
bit

o Lol [ LTy ]

bit
L} L) L} L) L} L)

A3 S1to
§1 D1 [ D10 H MO1 [MO10H Y1 [ Y10‘
L} L L} L L} ¥

Output
64 Hz
Second carry
1 Minuto carry
1 Hour carry

Selector

= STD.P

@ RTC-72421 (DIP 18-pin) @ RTC-72423 (SOP 24-pin)
No. | Pin No. | Pin No. | Pin No. | Pin
23.1 terminal terminal 16.3 terminal terminal
#18 #10 ;SCTSDP X/DD ) #24 #13] STD.P 24 | Voo
e A o o0 es 53TV
| RiC72421A . ALE Voo) AAARARAAAAH e R
: 4 Ao Cs1 .
O EPSON 1234A © At 4 o RUE2:2 o |8 Ao ot
e A2 D CEPSON1234A | = | NG, Dy _
8 /RD 1 D:
9 | GND 0 N§R [EEEEEEEEER] 3 ﬂf‘ 3'10'
# #2 10 [ As D2
11_|/RD 4 _|D
762 12 GND /VSR
02f42 [ \ s 0.2
1.52 S
7 S % %
046 33 %—‘—h— 00-10°
0.35 1.0
2.54 0.25 1.27
00150 The metal case inside of the molding compound may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on guality, reliability or electrical specs
Absolute Max. rating DC characteristics
Iltem Symbol | Conditions Min. Max. Unit ltem Symbol Conditions Min. | Typ. | Max. | Unit | Applicable terminal
Supply voltage | Voo Ta=+25 °C -0.3 +7.0 lop1 CS1=0V |Vopo=5V 1 10 —
\Y Ci t ti Exclude input/ —
Inputvoltage | Vio | Te=+25°C | GND-0.3 | Voo+0.3 urrent consumption |-\, Oﬁtcp‘l‘n S imnt | Voo=2 v 09 | 5 | M —
Storage Tsto RTC-72421 -55 +85 oc HIGH input voltage (1) ViH1 2.2 —_ v All inputs other than
temperature * RTC-72423 -55 +125 LOW input voltage (1) ViLt — 0.8 CS1
*Stored as bare product after unpacking LOW output voltage (1) | Vo1 loL=2.5 mA — 0.4
— Doto D:
Operating range HIGH output voltage |  Von lon=-400 pA 24 — v el
Item Symbol | _Conditions Min. Max. Unit LOW output voltage (2) | Vo2 lo.=2.5 mA 04 STD.P
Power voltage Vop — 4.5 5.5 OFF leak current loFrFLk V1=Vop/0 V 10/-10| pA )
\% — Input other than
Clock voltage | Vi — 2.0 55 Input capacity c Input1 fr';gt;ency 10 oF Doto Ds
Operating Torr RTC-72421 -10 +70 o 20 - Do to D3, STD.P
temperature RTC-72423 -40 +85 HIGH input voltage (2) ViH2 4/5 Voo
" Vop=2.0Vto 5.5V \Y CS1
Stored as bare produc after unpacking LOW input voltage (2) Viez — 1/5 Voo
L. — Input other than
Frequency characteristics Inputleak current (1) | Ikt Vi=Von/0 V _ 1| A Do to Ds
Item Symbol Conditions Range Unit Input leak current (2) Ik 10/-10 Do to D3
72421A +10
Frequency AFKE Ta=+25°C 72421B +50
precision Vop=5.0 V 72423A +20 &
724238 w0 | 10
Frequency -10 °C to +70°C (+25°C)  |+10/-120
temperature TOP
characteristics -40 °C to +85 °C(+25 °C)  [+10/-220,
Froquency¥olage | {1y | Te=+25°C,Vo0=2.0 V 10 5.5 V |£5.0 Max.| x10/V
Aging fa 2=+25 °C,Vop=5.0 V,First year |+5.0 Max.|x10"%/year




» Transmitter Module

SEIKO EPSON CORPORATION

Actual size Operating Current consumption
P Model (mm) Feature temperature Supply voltage (Max.)
= % UHF range wireless transmitter module.
SR3225SAA 300 ~ 400 MHz ( 0.25 kHz step )
127 600 ~ 930 MHz ( 0.49 kHz step ) -40 to +85 °C 1.8V to 3.6V 16 mA
(AEC-Q200) 3.2%2.5%1.0 Modulation types: ASK / OOK / FSK
(t: Typ.) SPI interface




/{/ RF Transmitter Module SEIKO EPSON CORPORATION
Wi

éF Transmitter Module

SR3225SAA

SR3225SAAis a wireless transmitter module for UHF range. Crystal
resonator, oscillator, PLL and Power Amp are integrated in 3.2 mm x
2.5 mm ceramic package.

The wireless transmission function can be configured by connect to
the external control devices. It is suitable for small wireless
transmitter. The evaluation kit is available.

Application
* Remote Keyless Entry, Passive Entry
e Short range radio data transmitter
» Garage door opener
e Transmitter for RFID tag

e Carrier frequency bands: 2.2 25 c o Pak
300 MHz ~ 465 MHz (0.25 kHz Step), -4 mmx .5 mm Leramic Fakage
600 MHz ~ 930 MHz (0.49 kHz Step) -
o A fractional-N based PLL RF Transmittrer IC
« Programmable Power Amp output power: VDD Internal
-15 ~ 11 dBm, 128 steps vss Regulator Supply
¢ Modulation types: ASK/OOK/FSK with ronal-N PLL
Soft-ASK and/or Soft FSK shaping P p—— Voo Gotput Divider Power s:gUT
o 3-wire/4-wire SPI interface | eo0-saomkz 111,112 Amp vaomn
o SFR (Special Function Register) AT X'tal Pr——
e Embedded 32 MHz crystal resonator and 32 MHz 1/15..26
oscillation circuit i
e Programmable clock output via CKOUT
e Programmable voltage threshold of Under Clock Control Logic
Voltage Detection: 4 steps (1.8 V ~ 2.4 V) Divider
o Fail-Safe mechanism (PLL Loss of Lock, 'L
VCO auto-calibration error, Under Voltage
Detection) ‘I
CKOUT TEST1 EN SCK SDIO
Parameter Symbol Condition Min. Typ. Max. Unit
Supply voltage VDD - 1.8 3.0 3.6 \%
Operation temperature Ta - -40 - +85 °C
Storage temperature Tstg - -40 - +125 °C
Supply current Powerdown Mode Iooro VDD =3.0V,Ta=+25°C - 20 100 nA
Supply current Frx=315 MHz, Pout = 5 dBm, - 10.0 11.0
Transmitter-Active Mode lotwa | Frx= 315 MHz, Pout = 8 dBm, - 12.7 13.7 mA
Frx= 315 MHz, Pout = 10 dBm, - 15.0 16.0
Carrier frequency bands - 300 - 465
Frx MHz
600 - 930
ASK Bit rate Rask NRz - - 100 kbps
FSK Bit rate Resk NRzZ - - 50 kbps
Crystal frequency tolerance FroL Ta = +25 °C, without aging -2 - 2 ppm
Crystal temperature variation Frc -40 °C ~ +85 °C -20 - 20 ppm
Nominal output power B Ta =+25°C, VDD = 3.0 V, Frx= 315 MHz, HPWR =1, AM* = 0x3F 10 11 12 4B
m
T [Ta=+25°C, VDD = 3.0 V, Frx= 315 MHz, HPWR =0, AM* = 0x01 16 15 14
Pin No. | Pin Name Function
1 TEST1 Test, Transmission data input or SPI
interface data output
2 EN Enable input or SPI interface chip select
3 SCK SPl interface clock input
4 SDIO SPI data input / output or Transmission
data input
5 CKOUT Clock output
L g g 6 VSSPA GND for Power Amp
7 PAOUT Power Amp output
To maintain stable operation, provide by-pass 8 RFC RF choke coil connect pin
capapitor with 0.1 yF at a location as near as 9 VDD Positive power supply
possible to the power source terminal of the
products (between VDD — GND). 10 AES) GND




Crystal Unit

kHz Crystal Product Mapping

SEIKO EPSON CORPORATION

(@] 1.6x1.0x0.5 2.05x1.2x0.6
»; g 90kQ max 90 kQ max
T < FC1610AN FC-12M
X
2 |
©
N (@]
g < 3.2x1.5x0.9
% o 70 kQ max
- N FC-135 7.0+ x 1.5+
(14 65 kQ max
| MC Series
m 3.2x1.5x0.9
g 50 kQ max
8 Low ESR ( FC-135R
L 16x1.0 b 205x12 —" 32x15 L— 7.0+x15+ >
Size [mm]
» kHz range crystal unit *Please Contact us regarding available frequency other than 32.768 kHz.
Frequency Motional Load : Frequency vs.
) Nominal frequency range tolerance | resistance | capacitance | Storagte tgeé?:tzge .temperature
Actual size (Standard) (Max.) (Standard) | ‘€mperature P characteristics
P Model (mm)
Turnover
t Max. (kHz) ( I_1t8_le) R1 cL T_stg T_use Temperature
20 32 100 200 300 (2 E 7))
9 pF
132 FC1610AN = ° +20 90 kQ 12.5 bF
1.6x1.0%0.5 32.768 kHz =P
[ ]
90 kQ
= 32.768 kHz +20
133 FC-12M 2.05%1.2x0.6 — 30 90 kQ to 12:5pF
32kHz  77.5kHz 65 kQ
= 7pF
Web °
site FC-12D 2.05x1.25%0.35 32.768 kHz 20 75kQ 9 pF
12.5 pF
[ ]
FC-135R 32 768 kHz 50 kQ - .
- Py arabolic
134 FC.135 3.2x1.5%0.9 32.768 kHz 20 7oka 132; °°efg°_iem
— 70 kQ to i 55 °C 40 °C 008 x( 1[)); 1o
32kHz  77.5kHz 45 kQ to to e
lax.
° +20 +125°C +85 °C
135 MC-146 32.768 kHz 50 85kQ ftem =B (Tr-6)
7.0x1.5x1.4 —— +50 65 kQ to 7 bF
32 kHz 100 kHz +100 25kQ 9 pF
° +20
12.5 pF
Web | e iee 32.768 kiz £50 65 k0 P
Site 7.1x3.3x1.5 — +50 65 kQ to
32 kHz 10 kHz +100 25 kQ
° +20
136 MC-306 m 32.768 kHz 50 S0ka
8.0x3.8%2.54 50 55 kQ to
20 kHz . 120 kHz 1:2000 12 kQ 125 oF
Web MC-405 32.768 kHz 50 50ka
Site MC-406 10.41x4.06%3.6 50 55 kQ to
20 kHz 120 kHz +100 12 kQ
° 50 kQ
C-002RX 32,768 kHz 20 60 kQ
—_— +20
55 kQ to
C2TYPE | o020 20 kHz 120 kHz 50 2 k0 Parabolic
100 20°C 10°C coefficient
Web r ° ) . B):
e C-004R R 32,768 kHz +20 50 kQ 6 pF to = to to ) X( )7E -
Site = . . 0.04x 10%/°C
I +70°C +60 °C Max.
+ kQ :
C-4 TYPE 1.5 32 kHz 120 kHz :15000 5?5 tho f_tem =B (Ti-6x) 2
) °
- =
C-005R ol 32,768 KHz +20 50 kQ




SEIKO EPSON CORPORATION

» kHz range crystal unit (For Automotive) *Please Contact us regarding available frequency other than 32.768 kHz.
Frequency Motional Load ) Frequency vs.
) Nominal frequency range tolerance | resistance | capacitance t Storagte ,:nf e;fat'tr:ﬁe -temperature
Model Actual size (Standard) (Max.) (Standarg) | ‘€mperature P characteristics
P ode (mm)
Turnover
t Max. (kHz) ( :_1t8!6) R1 cL T _stg T_use Temperature
20 32 100 200 300 )
137 FC-13A & . fgg . 9pF '4?;0 Parabolic
- 3.2%1.5%0.9 + b
(AEC-Q200) 32.768 kHz +50 12.5 pF 55°C +125°C coe(fgilent
to '
e o +20 +125 °C 40 °C -0.04 x 10%/°C 2
138 MC-30A % 32.768 kHz +50 S0ka 12.5 bE to Max.
(AEC-Q200) | 8.0x3.8x2.54 +50 55 kQ to P +85 °C f_tem =B (Ti-6x) *
20ikHz 20 kHz +100 12 kQ
MHz Crystal Product Mapping
Built-in Automotive
1 Crystal Thermistor [ <€ AEC-Q200
2 3.2x25x0.7 3.2x2.5x0.7
I 12-60 MHz (ESR 40 ~100 Q max) 12-62.4 MHz
© TSX-3225, FA-238 series i
.
g 2.5x2.0x0.55 2.5x2.0x1.0
I 12-54 MHz (ESR 40 ~150 Q max) 16-54 MHz
N FA-20H FA-20HS
N
»me 2.0x1.6x0.5 2.0x1.6x0.65 2.0x1.6x0.5
- 16-54 MHz (ESR 60 ~200 Q max) 26-54 MHz 16-54 MHz
5 FA-128 FA2016AS FA2016AA
- -
- \ New ||_
> 1.6 x 1.2 x 0.35 1.6x1.2x0.65
© 24-54 MHz (ESR 80~200 Q max) 26-54 MHz
- FA-118T FA1612AS
Note: Automotive class (Internal used category)
12MHz H 24MHz H 32MHz H 54MHz |—> Class 1: For safety applications
Class 2: others applications
Frequency
» MHz range crystal unit
= Frequency vs.
. requency temperature Motional Load .
Actual size Nominal frequency range tolerance |  characteristics | resistance | Capacitance ten?":f,ﬁre tgfe::,zgre
p Model (mm) (Standard) (Operating (Max.) (Standard) P P
t Max. temperature)
' (MHz) f_tol f_tem
1 10 20 64 (x10%) (% 10%) R1 CL T_stg T_use
I
[ ]
139 | FAMBT | 6t 2x0.35 24 MHz 54 Mz 800102000
Web L I
site | FA2016AN | 5 0x1.6%0.5 24 MHz 54 MHz +10,£12 f0atsa
+10 (-20 °C to +75 °C) .
30 30 6pFto
] (-20 °C to +75 °C)
140 FAA28 | ) ox1.6x0.5 16 MHz 54 Miiz 60Qto2000
m -40 °C -40 °C
141 FA-20H 40 Qto 150 Q to to
2.5%2.0%0.55 12 MHz 54 MHz 125G 185 °C
FA238V | [ -
- = 12MHz  15.999 MHz 80Qto1000
3.2x2.5%0.7 +30
+50
(-20 °C to +70 °C)
- & I o
142 FA-238 16 MHz 60 Miiz 4001080 Q 7 pF to
3.2x2.5%0.7
N +10
Tsx-3225 | W 16 MHz 48 MHz 10 (20°Cto+75°c) | Qw060
3.2x2.5%0.6
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» MHz range crystal unit

SEIKO EPSON CORPORATION

5 Frequency vs.
. requency temperature Motional Load " fi
Actual size Nominal frequency range tolerance characteristics resistance | Capacitance tens; ereﬂﬁ,e tf,ﬁ e;fa't'ﬁe
p Model (i) (Standard) (Operating (Max.) (Standard) P P
t Max. temperature)
' (MHz) f_tol f_tem
1 10 20 64 (x10%) (%10%) R1 CL T_stg T use
[ ]
14:31818 MHz -55°C
Web MA-306 m — +50 30 60 Q 10 pF to » to
Site (-20 °C to +70 °C) .
8.0x3.8x2.54 7.734 MHz 41 MHz +100 °C
B - 57%
MA-406 | 117x4.8x3.7
-55°C -20°C
Web MHz 64 NMHz* +50 to to
Site HEKR: +125 °C +70 °C
MA-505 T (30 MHz LLE {3rd overtone mode.) 30 10 pF to
MA-506 -46%5.08x4. £50 40 Qto 150 Q :
(:20°C to +70 °C) 3rd Overtone:
5pF to «
- 9BaAM90-, +30 40 °C
ol cas0l | oad (50) to
(+100) +85°C
*8.0 MHz <f< 8.2 MHz : Unavailable.
Available frequency from 4 MHz to less than 5.5 MHz
(4 MHz ,4.032 MHz ,4.096 MHz ,4.19 MHz ,4.194304 MHz ,4.433619 MHz ,4.5 MHz ,4.8 MHz ,4.9152 MHz)
» MHz range crystal unit ( Built-in Thermistor )
Frequency vs.
. Frequency temperature Motional Load ;
Actual size Nominal frequency range tolerance characteristics resistance | Capacitance te,if;ﬂﬁ,e tfnf;éf;'{:,?e
p Model (mm) (Standard) (Operating (Max.) (Standard)
£ Max temperature)
(MHz) f_tol f_tem
1 10 20 64 (% 10°) (%10°) R1 CL T_stg T_use
- —
143 FA1612AS 1.6%1.2x0.65 26 MHz 54 MHz 80 Q10 200 Q
(Built-in thermistor)
[En I
144 | FA2016AS |, 0,1.6x0.65 26 MHz 54 MHz 10°C 20°C
(Built-in thermistor) 12 - 7
+10 30°°C to +85 °C 60 Q0 200 Q 6 pF to to to
Web - (30°C10+85°C) +125°C +85°C
site FA-1288 2.0%1.6%0.9
((Built-in thermistor) ——
I 16 MHz 54 MHz
145 FA-20HS 2.5%2.0%1.0 50 Qto 150 Q
((Built-in thermistor)
» MHz range crystal unit ( For Automotive)
5 Frequency vs.
. requency temperature Motional Load .
Actual size Nominal frequency range tolerance | characteristics | resistance | Capacitance terﬁ‘;’;‘;‘;ﬁre . gf‘):éf:ﬂ?e
P Model (mm) (Standard) (Operating (Max.) (Standard)
t Max. temperature)
(MHz) f_tol f_tem
1 10 20 64 (< 10%) (= 10%) R1 CL T_stg T_use
20 400 40°C 40°C
146 FA2016AA [ ] S —— +10 (-40 °C to +85 °C) o 6pFtow to .
(AEC-Q200) | 2.0%1.6x0.5 16 MHz 54 MHz " 0;53125 o 2000 +125°C +125°C
- 0
% 30 50 Q 40°C 40°C
147 FA-238A = +15 to +50 (-40 °C to +85 °C) t 7 oF to = 4 t
(AEC-Q200) | 12 MHz 624MHz | F1PloE +50 o prto ° . °
3.2x2.5%0.7 (40 °C to +125 °C) 120 Q +125°C +125 °C




SEIKO EPSON CORPORATION

» SAW Resonator

Frequency Motional
A Frequency vs. 4 Storage Operating
Actual size Nominal frequency range (g:;?jgfg) temperature characteristics Re(s,\',f;tf Tce temperature temperature
P Model (mm)
t Typ. f tol Parabolic Turnover
(MHz) (x10%) coefficient temperature R1 T_stg T use
200 500 700 1000 (B): (Ti):
I +50
148 NS-21R = +100 ~(1.6£0.4) x10% / °C? +20 °C 20Q
300 MHz 500 MHz 150
2.5%2.0%0.86
| +50 R
NS-32R | [ 312 MHz 870 MHz +100 o0 xioeces | +25°C s
3.8x3.8x0.98 -40°C -40°C
to to
250 +85°C +85°C
Web m +50 R
Si?e FS-335 — 300 MHz 870 MHz £100 -(3.420.8) x10°%/ °C? +25°C to
3.8x3.8%0.98 400Q
~ —— +50 R 25Q
FS-555 —— 230 MHz 500 MHz +100 @48 xiossoce | +25°C to
4.8x5.2x1.5 40 Q
» SAW Filter
i i R Operating
Actual size Nominal frequency range Pass bandwidth Insertion Loss Storage temperature temperature
P Model (mm)
t Typ. (MHz) P_Bw (MI:x ) T_stg T_use
200 500 700 1000 g
stlf: FF-555 N 300 ma MHz 0.2 MHz 3.5dB -55 °C to +125 °C -40 °C to +85 °C
4.8x5.2%1.5
Web — 0.4 MHz 3.5dB -40 °C to +85 °C
site FF-32N s 300 MHz 500 MHz -55°C to +125 °C
?;xs 8x0.98 ® 426 MHz, 429 MHz 0.6 MHz 35dB -10 °C to +60 °C
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m SEIKO EPSON CORPORATION
Y

/ Pb RoHS

kHz RANGE CRYSTAL UNIT %g %t

FC1610AN

eFrequency range 1 32.768 kHz

eExternal dimensions : 1.65 x 1.05 x 0.5 mm
eOvertone order :  Fundamental

eApplications : Small communications devices

ltem Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 32.768 kHz
Storage temperature T stg -55 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C
Level of drive DL 0.1 uW Typ. (0.5 pW Max.)
Frequency tolerance f tol +20 x 10 +25°C, DL=0.1 uW
(standard)
Turnover temperature Ti +25°C +5°C
Load capacitance CL 9 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 90 kQ Max.
Frequency aging f_age +3 x 105/ year Max. +25 °C, First year
Product name FC1610AN 32.768000kHz 12.5 +20.0-20.0
(Standard form) ) ® ® @

®Model @Frequency ®Load capacitance(pF) ~ @Frequency tolerance(x10®, +25 °C)

A431L

~1.05 o

1.65

i

072
*Do not design any circuit patterns
© Internal connection in the shaded area.
1 0 (TOP VIEW)

# #|g T |
! 1
N ! 1
! 1

——

L_> M 1#2

0.4




m SEIKO EPSON CORPORATION
/ Pb RoHS
kHz RANGE CRYSTAL UNIT Z

FC - 12M

eFrequency range 1 32.768 kHz (32 kHz to 77.5 kHz) ¢ %rg)b(5 ‘ @w )
eExternal dimensions : 2.05 x 1.2 x 0.6 mm \P"// \%
eOvertone order : Fundamental \ \

sApplications :  Small devices

Item Symbol Specifications Conditions / Remarks

Nominal frequency range f_nom 32.768 kHz ?27.k5szHt;) Egeqaus:ncc::(i)enst.act us about available
Storage temperature T stg -55°C to +125°C Storage as single product.
Operating temperature T use -40 °C to +85 °C
Level of drive DL 0.5 uW Max.
Frequency tolerance f tol 20 % 10:6 +25 °C, DL=0.1 uW

(standard) - +30 x 10°¢ Please ask for tighter tolerance
Turnover temperature Ti +25°C +£5°C
Load capacitance CL 12.5pF Please specify
Motional resistance (ESR) R1 90 kQ Max. 90 kQ to 65 kQ
Frequency aging f_age +3 x 105/ year Max. +25 °C, First year

Product name FC-12M 32.768000kHz 12.5 +20.0-20.0

(Standard form) ® ® ® ®@

®Model ®@Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 106, +25 °C)

FC-12M
y \ Internal connection
A634J lN IHH (TOP VIEW)
. av #1 - #2
2.05 '

==}t
0.
#1 #2

525

FC-12M

0.7

>

*Do not design any
Y circuit patterns in the

shaded area.




m SEIKO EPSON CORPORATION
/ RoHS

kHz RANGE CRYSTAL UNIT ﬁ )

FC-135R/FC-135

eFrequency range 1 32.768 kHz (32 kHz to 100 kHz)
eExternal dimensions : 3.2 x 1.5 x 0.80 mm ---FC-135R/FC-135
eOvertone order :  Fundamental

eApplications : Small communications devices

FC-135R/FC-135

Item Symbol FC135R SBEEitication: FC135 Conditions / Remarks

Nominal frequency range f_nom 32.768 kHz 32.768 kHz :;27 kSHkZ|_|t§ flleqauseeng%r;tact us about available
Storage temperature T_stg -55°C to +125 °C Storage as single product.
Operating temperature T_use -40 °C to +85 °C (+105 °C) Please contact us about +85 °C < T_use
Level of drive DL 0.5 LW (1.0 uW Max.) f'gﬁ\?\? Contact us if you require
Frequency tolerance 6 +25 °C, DL=0.1 uW

(standard) f tol 20 x 10 Please ask for tighter tolerance
Turnover temperature Ti +25°C 15°C
Load capacitance CL 7 pF, 9 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 50 kQ Max. 70 kQ Max. 725k Sk)Qto
Frequency aging f_age +3 x 10 / year Max. +25 °C, First year

Product name FC-135R 32.768000kHz 12.5 +20.0-20.0

(Standard form) 0] ® ® ®

®Model ®@Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 106, +25 °C)

FC-135R / FC-135 FC-135R / FC-135

5

C622J 2

D —
P —— .
BE:
B das
1.7 |
Internal
Connection
#1 #2 r----1
1 1
‘:_”:"_f_ *Do not design any circuit patterns in the shaded area.
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g’//m SEIKO EPSON CORPORATION
/ RoHS,

kHz RANGE CRYSTAL UNIT ﬁplm )

MC -146

eFrequency range : 32.768 kHz (32 kHz to 100 kHz)
eExternal dimension : 7.0 x 1.5 x1.4mm
eOvertone order :  Fundamental
eApplications :  Small communications devices
Item Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 32.768 kHz | 32 kHz to 100 kHz  |Please contact us about available frequencies.
Storage temperature T_stg -55°Cto +125°C Storage as single product.
Operating temperature T_use -40 °C to +85 °C
Level of drive DL 1.0 pW Max. Operating Drive level 0.5 pW Max.
Frequency tolerance (standard) ftol | £20x 10% +50 x 10° |+50 x 10, + 100 x 10 |+25 °C, DL=0.1 uW
Turnover temperature Ti +25°C+5°C
Load capacitance CL 7 pF, 9 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 65 kQ Max. 65 kQ to 25 kQ
Frequency aging f_age +3 x 10 / year Max. +5 x 10 / year Max. |+25 °C, First year
Product name MC-146 32.768000kHz 12.5 +20.0-20.0
(Standard form) ©0) ® ® @

®Model ®Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 106, +25 °C)

@MC-146

Internal connection
(TOP VIEW)

#_
ﬂ[ O EA99 jﬂ o B
#2

(3]
o

81

0

OTff 1= 1
s |# 67 ", 0 e
0.1 70 01 #1 #2

0.2 +02°
| ™
#1 O #2
wn
#4 —% g #3
| Jle—
0.2

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

The metal case inside of the moldi P d may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on quality, reliability or electrical specs.

@ MC-146

sr 1 9 —
]t —

‘ 1-2‘ 5.1 ‘ 1.2‘
I I I |
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SEIKO EPSON CORPORATION

kHz RANGE CRYSTAL UNIT

MC -306

eFrequency range
eThickness
eOvertone order
eApplications

32.768 kHz (20 kHz to 120 kHz)

8.0 x 3.8 x 2.54 mm
Fundamental

Clock and Microcomputer

Item Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 32.768 kHz 20 kHz to 120 kHz Please contact us about available frequencies.
Storage temperature T_stg -55 °C to +125 °C Storage as single product.
Operating temperature T_use -40 °C to +85 °C
Level of drive DL 1.0 uyW Max.
Frequency tolerance (standard) f_tol +20 x 10, 50 x 10° | +50 x 10, £100 x 10® +25 °C, DL=0.1 pW
Turnover temperature Ti +25°C+5°C
Load capacitance CL 6 pF to « (standard :12.5 pF) Please specify
Motional resistance (ESR) R1 50 kQ Max. As per table below
Frequency aging f_age +3 x 10 / year Max. | +5 x 10°° / year Max. +25 °C, First year
Frequency 20 kHz<f nom< 31.2 kHz 31.2 kHz<f nom< 40 kHz 40 kHz<f nom< 90 kHz 90 kHz<f nom<120 kHz
Motional resistance 55 kQ Max. 35 kQ Max. 20 kQ Max. 12 kQ Max.

Product name

MC-306 32.768000kHz 12.5 +20.0-20.0

(Standard form) @ ® ® ®@
®Model ®Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 106, +25 °C)
@ MC-306
#4 #3
— Internal connection
(TOP VIEW
32.768 k - s s
E 571 e o L
=] |
L= L : :
" # -t
E sl T2 [T
0 B
05 ||
5.5 1.9
©9 (9
Do not connect #2 and #3 to external device.
The metal case inside of the molding compound may be exposed on the top or bottom of this product.
This purely cosmetic and does not have any effect on quality, reliability or electrical specs.
@ MC-306
o
°’>.
o
13 42 13
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For Automotive

FC-13A

eFrequency range
eExternal dimensions :
eOvertone order
eApplications

e«Conforms to AEC-Q200

kHz RANGE CRYSTAL UNIT

Pb

—_—
For Automotive

32.768 kHz
3.2%x1.5%x0.9mm
Fundamental

Car audio, ECU sub clock,
Car navigation system, Clock

SEIKO EPSON CORPORATION

RoHS

ﬁ Free j Compliant,

ltem Symbol Specifications Conditions / Remarks

Nominal frequency range f_nom 32.768 kHz
Storage temperature T stg -55 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +125 °C
Level of drive DL 0.5 LW (1.0 pW Max.) '13'333\7 I\c/l‘;r)'(t_ad us if you require
Frequency tolerance f tol +20 x 10°6, +30 x 106, +50 x 10 +25 °C, DL=0.1 uW

(standard)
Turnover temperature Ti +25°C +5°C
Load capacitance CL 9 pF, 12.5 pF Please specify
Motional resistance (ESR) R1 70 kQ Max.
Frequency aging f_age +3 x 105 / year Max. +25 °C, First year

Product name FC-13A 32.768000kHz 12.5 +20.0-20.0

(Standard form) ©0) ® ® @

®Model ®@Frequency ®Load capacitance(pF)  @Frequency tolerance(x10¢, +25 °C)

1.5

@_‘
e I

0.9

Internal connection

(TOP VIEW)

1.8

i
|

*Do not design any circuit patterns

21

&)

in the shaded area.

137




W) Coeualunic

/

kHz RANGE CRYSTAL UNIT

For Automotive

MC -30A

eFrequency range
eExternal dimensions :
eOvertone order
eApplications

8.0 x 3.8 x 2.54 mm
Fundamental
Car audio, ECU sub cl

eConforms to AEC-Q200

32.768 kHz (20 kHz to 120 kHz)

Car navigation system, Clock

e onme o
For Automotive

ock,

SEIKO EPSON CORPORATION

ltem Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 32.768 kHz 20 kHz to 120 kHz fF;LeqauS:ngg;t?Ct us about available
Storage temperature T_stg -55°C to +125 °C Storage as single product.
Operating temperature T _use -40 °C to +85 °C
Level of drive DL 1.0 uW Max.
Frequency tolerance (standard) f_tol +20 x 10, £50 x 10 +50 x 106, £100 x 10 |+25 °C, DL=0.1 pW
Turnover temperature Ti +25°C+5°C
Load capacitance CL 6 pF to « (standard :12.5 pF) Please specify
Motional resistance (ESR) R1 50 kQ Max. As per table below
Frequency aging f_age +3 x 10/ year Max. +5 x 10/ year Max.  |+25 °C, First year

Frequency 20 kHz<f_nom<31.2 kHz

31.2 kHz<f_nom<40 kHz

40 kHz<f_nom<90 kHz

90 kHz<f_nom<120 kHz

Motional resistance 55 kQ Max.

35 kQ Max.

20 kQ Max.

12 kQ Max.

MC-30A 32.768000kHz

0] ®
®Model

Product name
(Standard form)

®Frequency

12.5 +20.0-20.0
® ®
®Load capacitance(pF)

@Frequency tolerance(x 10, +25 °C)

8.0
# B
32.768 k
D e s5m1 O B
# #2 )
= HYERE:
E_ pERE
5[]
T 55

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

the top or bottom of this product.
This purely cosmetic and does not have any effect on quality,
reliability or electrical specs.

The metal case inside of the molding compound may be exposed on

Internal connection
(TOP VIEW)

f

1.3

(0.9 (0.9

1.9

4.2 1.3
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g/m SEIKO EPSON CORPORATION
e

/ Pb RoHS
MHz RANGE CRYSTAL UNIT - B épm

FA-118T

eNominal frequency range : 24 MHz to 54 MHz

eExternal dimensions 1 1.6x1.2%x0.35mm

eOvertone order :  Fundamental

eApplications :  Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU

Specifications "
ltem Symbol For RF Reference | For Clock Conditions / Remarks
Nominal frequency range f_nom 24.000 MHz to 54.000 MHz Fundamental ) )
Please contact us about available frequencies.
Storage temperature range T_stg -40 °C to +125 °C Storage as single product.
Operating temperature range | T_use -40 °C to +85 °C
Level of drive DL 100 pW Max. 200 pW Max. Recommended: 1 pW to 100 pW
Frequency tolerance f tol +10 x 106 1 £30 x 10 +25. C, Plea§e con.tact .us for requirements
(standard) - not listed In this specifications.
Frequency versus o o
temperature characteristics f_tem +12 x 10 * +30 x 10® -20 .C to +75 C’. Please cgntact us for.
requirements not listed In this specifications.
(standard)
Load capacitance CL 6 pF to « Please specify.
Motional resistance (ESR) R1 As per table below -20 °C to +75 °C
Frequency aging f age | +1x 108/ year Max. | +5 x 105/ year Max. |+25 °C, First year

*1 Please contact us for available frequency tolerances as they are dependent upon the nominal frequency.

Frequency Motional resistance
24.0 MHz <f nom < 32.0 MHz 200 Q Max.
32.0 MHz <f nom < 36.0 MHz 100 Q Max.
36.0 MHz <f nom < 54.0 MHz 80 Q Max.
Product name FA-118T 24.000000MHz 12.0 +10.0-10.0
(Standard form) 0] ® ® @

®Model ®@Frequency  ®Load capacitance(pF) ~ @Frequency tolerance(x 1076, +25 °C)
In addition to the above mentioned specification item, please specify frequency temperature characteristics
and operating temperature range in case of inquiry.

1.1

1.2

0.8

Mo
o
a

Internal connection
(TOP VIEW)

_
— T L 43 l
: ! 0.65
#1 -A—,-“] - #2

#2 and #4 are connected to the cover.
(Please connect to ground)
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FA-128

eNominal frequency range
eExternal dimensions
eOvertone order
eApplications

MHz RANGE CRYSTAL UNIT

16 MHz to 54 MHz
2.0x1.6x0.5mm
Fundamental

Mobile phone, Bluetooth, W-LAN
ISM band radio, Clock for MPU

Pb RoHS

ﬂ Free ‘ Compliant

SEIKO EPSON CORPORATION

Specifications "
ltem Symbol For RF Reference | For Clock Conditions / Remarks
Nominal frequency range f_nom 16.000 MHz to 54.000 MHz Fundamental ) )
Please contact us about available frequencies.
Storage temperature range T_stg -40 °C to +125 °C Storage as single product.
Operating temperature range | T_use -40 °C to +85 °C (+105 °C) Please contact us about +85 °C < T_use
Level of drive DL 100 uW Max. 200 pW Max. Recommended: 1 to 100 pW
Frequency tolerance f tol +10 x 106 *1 £30 x 10 +25. C, I.DIea.se cont'act L.]S for requirements
(standard) - not listed in this specifications.
Frequency versus o o
temperature characteristics f tem 10 x 106 =1 +30 x 106 -20 .C to +75 C’. Plea§e C(.)ntact us f°f
requirements not listed in this specifications.
(standard)
Load capacitance CL 6 pF to «© Please specify.
Motional resistance (ESR) R1 As per table below -20°C to +75 °C
Frequency aging f age | +1x 10/ year Max. \ +5 x 108 / year Max. |+25 °C, First year

*1 Please contact us for available frequency tolerances as they are dependent upon the nominal frequency.

Frequency Motional resistance

16.0 MHz <f nom < 18.0 MHz 200 O Max.
18.0 MHz <f nom < 20.0 MHz 150 Q Max.
20.0 MHz <f nom < 24.0 MHz 100 Q Max.
24.0 MHz <f nom < 26.0 MHz 80 Q Max.
26.0 MHz <f nom < 54.0 MHz 60 Q Max.

Product name FA-128 24.000000MHz

(Standard form) ® ® ®

®Model ®Frequency

®Load capacitance(pF)

12.0 +10.0-10.0

(O]

@Frequency tolerance(x 10, +25 °C)

In addition to the above mentioned specification item, please specify frequency temperature characteristics
and operating temperature range in case of inquiry.

Internal connection

(TOP VIEW)

#4 _r_ _______ - #3
1 ]
! |'|[] i

#1 =1 ____ —L #2

#2 and #4 are connected to the cover.
(Please connect to ground)

0.85
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m SEIKO EPSON CORPORATION

RoHS

/ Pb ,
MHz RANGE CRYSTAL UNIT ﬁ}"ree %t
FA-20H

eNominal frequency range : 12 MHz to 54 MHz

sExternal dimensions 1 2.5% 2.0%0.55 mm

eOvertone order : Fundamental

eApplications :  Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU

Specifications "
ltem mbol nditions / R k:
© Symbo For RF Reference | For Clock Conditions / Remarks
Fundamental
Nominal frequency range f_nom 12.000 MHz to 54.000 MHz Please contact us about available
frequencies.
Storage temperature range T stg -40 °C to +125 °C Storage as single product.
Operating temperature range | T_use -40 °C to +85 °C (+105 °C) Please contact us about +85 °C < T_use
Level of drive DL 100 W Max. 200 pW Max. Recommended: 1 pW to 100 pW
Frequency tolerance f_tol +10 x 106 +30 x 10 +25°C N
Please contact us for inquiries.
Frequency Yersus temperature f tem 10 x 10 130 x 10 -20 °C to +75 °C o
characteristics - Please contact us for inquiries.
Load capacitance CL 6 pF to « Please specify.
Motional resistance (ESR) R1 As per table below -20 °C to +75 °C
Frequency aging f age +1 x 105 to 3 x 10 / year Max. *1 +25 °C, First year

*1 Please contact us for available frequency tolerances as they are dependent upon the nominal frequency.

Frequency Motional resistance
12.0 MHz <f_nom < 16.0 MHz 150 Q Max.
16.0 MHz <f_nom < 25.0 MHz 80 O Max.
25.0 MHz < f nom < 30.0 MHz 60 Q Max.
30.0 MHz < f_nom < 35.0 MHz 50 Q Max.
35.0 MHz < f nom < 54.0 MHz 40 Q Max.
Product name FA-20H 24.000000MHz 12.0 +10.0-10.0
(Standard form) ® @ ® @

®Model ®@Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 10°6, +25 °C)
In addition to the above mentioned specification item, please specify frequency temperature characteristics

and operating temperature range in case of inquiry.
l . 1 -1
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2.0
**
IS
=
D
=
>
(DJ
I
|
I

I
I

Internal connection
(TOP VIEW)

o
=

#2 and #4 are connected to the cover.
(Please connect to ground)




SEIKO EPSON CORPORATION

g/,/m

MHz RANGE CRYSTAL UNIT

FA-238V,FA-238
TSX-3225

12 MHz to 60 MHz(FA-238,FA-238V)
3.2%x 2.5 % 0.6 mm ---TSX-3225

3.2x 2.5 % 0.7 mm ---FA-238V / FA-238
Fundamental

Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU

eFrequency range
o External dimensions :

TSX-3225
[

eOvertone order
eApplications

FA-238V/ FA-238
=

For Clock For RF Reference "
Item Symbol FA-238V FA-238 TSX-3225 Conditions / Remarks

. 12.000 MHz to 16.000 MHz to 16.000 MHz to Fundamental *1
Nominal frequency range f_nom 15.999 MHz 60.000 MHz 48.000 MHz Please contact us about available frequencies.
Storage temperature T_stg -40 °C to +125 °C Storage as single product.
Operating temperature T use -40 °C to +85 °C (+105 °C) Please contact us about +85 °C < T_use
Level of drive DL 200 pW Max. Recommended: 1 to 100 pW
Frequency tolerance f tol +50 x 10 (standard), 410 x 10° +25 °C Please contact us for requirements not

- (£15 x 10 to 50 x 10 is available) - listed in this specifications. *1

Frequency versus o o " o o Please contact us for requirements not listed in
tem?)eratuyre characteristics f_tem 30 x 10%-20 °C to +70 °C £10x 10-20 °C to +75 °C this specifications.  *1 a
Load capacitance CL 7 pF to © Please specify.
Motional resistance (ESR) R1 As per table below \ As per table below -40 °C to +85 °C, DL = 100 uW
Frequency aging f age +5 x 10° / year Max. \ +1 x 10 / year Max.*2 +25 °C, First year

*1 FA-238: For over 40 MHz, only the standard specification applies. *2 40 MHz <f_nom : £2 x 10 / year Max.

- - requency otional resistance requency otional resistance
FA-238V / FA-238) F Motional resist TSX-3225) F Motional resist
12.0 MHz <f_nom < 13.0 MHz 100 Q Max. 16.0 MHz <f _nom < 21.0 MHz 60 Q Max.
13.0 MHz < f_nom < 20.0 MHz 80 Q Max. 21.0 MHz <f nom < 48.0 MHz 40 Q Max.
20.0 MHz <f nom < 25.0 MHz 60 Q Max.
25.0 MHz <f_nom < 30.0 MHz 50 Q Max.
30.0 MHz <f nom < 60.0 MHz 40 Q Max.
Product name FA-238V 12.000000MHz 12.0 +15.0-15.0
(Standard form) 0] @) ® ®
®Model ®@Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 10°6, +25 °C)
In addition to the above mentioned specification item, please specify frequency temperature characteristics
and operating temperature range in case of inquiry.
@ FA-238V @ FA-238 @ TSX-3225 nternal ;
nternal connection
A7 N #3 A #afz ) #3 Ay #3 (TOP VIEW)
#4Z = - - == 1
.| |l 1200m 2000M o | N b
~ & o~ Marking . D i
V66RA E66RA Mo
v ) v y #2 I
< 3.2 > #1| ¢ 3.2 »| #2 are connected to the cover.
(Please connect to ground)
st =1 =3 H
#1 #2 #11 \#2 #2
« @
C’;_l / O—L\ e a
#0 #3 #4009 #3 #3
@ FA-238V / FA-238 90 ® TSX-3225 22
j——| je——>]|
16 1.6
1 A
1.15
V1.2 v
-1 <Ll
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MHz RANGE CRYSTAL UNIT & ﬁ : fiﬁ

Built-in thermistor m Free Compliant

FA1612AS

eNominal frequency range : 26 MHz to 54 MHz

eExternal dimensions : 1.6x1.2x0.65mm
eOvertone order :  Fundamental
eApplications :  Mobile phone, Bluetooth, W-LAN

ISM band radio, Clock for MPU
GPS, Smart phone

Item Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 26.000 MHz to 54.000 MHz Fundamental ) i
Please contact us about available frequencies.
Storage temperature range T_stg -40 °C to +125 °C Storage as single product.
Operating temperature range | T_use -40 °C to +85 °C
Level of drive DL 100 pW Max. Recommended: 1 to 100 pW

Please contact us about reference temperature.
Please contact us for inquiries.
-30 °C to +85 °C

Frequency tolerance f_tol +10 x 10% 1

Frequency versus

temperature characteristics f_tem #12x10° 1 Please contact us for inquiries.
Load capacitance CL 6 pF to « Please specify.

Motional resistance (ESR) R1 As per table below -30 °C to +85 °C

Frequency aging f_age +1 x 108 / year Max. +25 °C, First year

Thermistor resistance —

Thermistor B constant —
*1 Please contact us for available frequency tolerances as they are dependent upon the nominal frequency.

Please contact us about specifications.

Frequency Motional resistance
26.0 MHz =f nom < 32.0 MHz 200 Q Max.
32.0 MHz =f nom < 36.0 MHz 100 Q Max.
36.0 MHz =f nom =54.0 MHz 80 Q Max.
Product name FA1612AS 38.400000MHz 7.0 +10.0-10.0
(Standard form) ©) ® ® @

®Model ®@Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 106, +25 °C)
In addition to the above mentioned specification item, please specify frequency temperature characteristics
and operating temperature range in case of inquiry.

| 1.6
|
N 4 #3
N 384 TT
O E7297 Internal connection
#1 (TOP VIEW)
/ N #2 # L 43
A : 1
1 —
?5. i . i #1 ‘i%_rlﬂ_ )
‘ Pin map 0.55
#1 #2 Pin connection —
1 Crystal
— (T TH—— 2 | nermin
_ thermistor
P
<~ 3 Crystal
o
ryl #3 4 thermistor
0.45
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/{/m SEIKO EPSON CORPORATION
RoHS

»

/MHz RANGE CRYSTAL UNIT Py :
Built-in thermistor ﬁpl‘ee %t
FA2016AS

eNominal frequency range : 26 MHz to 54 MHz { Y
eExternal dimensions : 2.0x1.6 x0.65mm
eOvertone order : Fundamental

eApplications :  Mobile phone, Bluetooth, W-LAN
ISM band radio, Clock for MPU
GPS, Smart phone

Item Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 26.000 MHz to 54.000 MHz Fundamental ) i
Please contact us about available frequencies.
Storage temperature range T_stg -40 °C to +125°C Storage as single product.
Operating temperature range | T_use -40 °C to +85 °C
Level of drive DL 100 pW Max. Recommended: 1 to 100 pW

Please contact us about reference temperature.

+ 6«
Frequency tolerance f_tol 105107 =1 Please contact us for inquiries.

Frequency versus -30°C to +85 °C

temperature characteristics f_tem #12x10° 1 Please contact us for inquiries.
Load capacitance CL 6 pF to « Please specify.

Motional resistance (ESR) R1 As per table below -30 °C to +85 °C

Frequency aging f_age +1 x 108 / year Max. +25 °C, First year

Thermistor resistance —

Please contact us about specifications.

Thermistor B constant —

*1 Please contact us for available frequency tolerances as they are dependent upon the nominal frequency.

Frequency Motional resistance
26.0 MHz <f nom < 54.0 MHz 60 Q Max.
Product name FA2016AS 26.000000MHz 7.0 +10.0-10.0
(Standard form) ® ® ® @

®Model ®@Frequency  ®Load capacitance(pF)  @Frequency tolerance(x 10°6, +25 °C)
In addition to the above mentioned specification item, please specify frequency temperature characteristics
and operating temperature range in case of inquiry.

y e 2.2 |
©
N i Internal connection
(TOP VIEW)

, mb L #3

) : i : 1.8 046
9 i——ﬁ w—Jr L - #2
(‘3 \ Pin map 075

#1 #2 Pin connection .

0.43
1 Crystal 0.75
_< )_ _ GND, :
S — LB 2 thermistor
3 Crystal
4 thermistor

0.65




W) Coeualunic

/

Built-in thermistor

FA-20HS

eNominal frequency range
sExternal dimensions
eOvertone order
eApplications

MHz RANGE CRYSTAL UNIT

Pb

16 MHz to 54 MHz

2.5%x 2.0%1.0 mm

Fundamental

Mobile phone, Bluetooth, W-LAN
ISM band radio, Clock for MPU
GPS, Smart phone

RoHS

SEIKO EPSON CORPORATION

ﬂ Free ‘ Compliant

ltem Symbol Specifications Conditions / Remarks

Nominal frequency range f_nom 16.000 MHz to 54.000 MHz Fundamental ) )
Please contact us about available frequencies.

Storage temperature range T stg -40 °C to +125 °C Storage as single product.

Operating temperature range | T_use -40 °C to +85 °C

Level of drive DL 100 W Max. Recommended: 1 uW to 100 pW

Frequency tolerance f tol +10 x 106 *1 Please contact us aboutlreferle_nce temperature.
Please contact us for inquiries.

Frequency Yersus temperature f tem 112 x 106 1 -30 °C to +85 °C o

characteristics Please contact us for inquiries.

Load capacitance CL 6 pF to «© Please specify.

Motional resistance (ESR) R1 As per table below -30 °C to +85 °C

Frequency aging f age +1 x 10 to £3 x 10% / year Max. *1 +25 °C, First year

Thermistor resistance — P

- Please contact us about specifications.
Thermistor B constant —

*1 Please contact us for available frequency tolerances as they are dependent upon the nominal frequency.

Frequency Motional resistance
16.0 MHz <f_nom < 25.0 MHz 80 O Max.
25.0 MHz < f nom < 30.0 MHz 60 Q Max.
30.0 MHz < f nom <54.0 MHz 50 Q Max.
Product name FA-20HS 19.200000MHz 7.0 +10.0-10.0
(Standard form) ® ® ® @
®Model ®@Frequency  ®Load capacitance(pF)

@Frequency tolerance(x 10, +25 °C)

In addition to the above mentioned specification item, please specify frequency temperature characteristics
and operating temperature range in case of inquiry.

2.5

#4 : #3
- 192PM ||
“ 0 E1Y97

# #2

A

ol BT

#1T #2
fl_- | #3

#4_075.| |

Internal connection
(TOP VIEW)

Pin map
Pin

connection

Crystal
GND, thermistor
Crystal

Al |IN|—

thermistor

1.0

o
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MHz RANGE CRYSTAL UNIT

For Automotive

FA2016AA

eNominal frequency range
eExternal dimensions
eOvertone order
eApplications

«Conforms to AEC-Q200

Pb

_—_————
For Automotive

16 MHz to 54 MHz

2.0%x 1.6 x0.5mm

Fundamental

Car audio, Vehicle camera system,
Car navigation system, ECU clock,
Clock, Meter, Remote keyless entry

RoHS

SEIKO EPSON CORPORATION

ﬂ Free ‘ Compliant

ltem Symbol Specifications Conditions / Remarks
For Automotive
Fundamental
Nominal frequency range f_nom 16.000 MHz to 54.000 MHz Please contact us about available
frequencies.
Storage temperature range T stg -40 °C to +125 °C Storage as single product.
Operating temperature range | T_use -40 °C to +125 °C
Level of drive DL 200 pW Max. Recommended: 1 to 100 uW
+25°C
Frequency tolerance f_tol +10 x 10® Please contact us for requirements not listed
in this specifications.
Frequency versus f tem +20 x 106/ -40 °C to +85 °C Please contact us for requirements not listed
temperature characteristics - 450 x 10/ -40 °C to +125 °C in this specifications.
Load capacitance CL 6 pF to « Please specify.
Motional resistance (ESR) R1 As per table below -40 °C to +125 °C, DL=100 uW
Frequency aging f age +3 x 108 / year Max. +25 °C, First year

Frequency Motional resistance

16.0 MHz <f nom < 18.0 MHz 200 QO Max.
18.0 MHz < f nom < 20.0 MHz 150 Q Max.
20.0 MHz <f nom < 24.0 MHz 100 Q Max.
24.0 MHz <f nom < 26.0 MHz 80 Q Max.
26.0 MHz <f nom < 54.0 MHz 60 Q Max.

Product name FA2016AA 24.000000MHz 12.0 +10.0-10.0

(Standard form) ® @ ©] ®

®Model ®@Frequency  ®Load capacitance(pF)

@Frequency tolerance(x 10, +25 °C)

In addition to the above mentioned specification item, please specify frequency temperature characteristics

and ope

rating temperature range in case of inquiry.

1.6

[
L

Internal connection
(TOP VIEW)

#4 LTTTTToIT L o43
1 1
! I :

#1 ——____ =4 #2

#2 and #4 are connected to the cover.
(Please connect to ground)

1.15 __

0.95
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m SEIKO EPSON CORPORATION
Pb B (zots

MHz RANGE CRYSTAL UNIT

For Automotive

FA -238A

_—_————
For Automotive

eNominal frequency range : 12 MHz to 62.4 MHz
sExternal dimensions 1 3.2x 2.5%0.7 mm

eOvertone order : Fundamental

eApplications :  Car audio, ECU clock, Clock,

Car navigation system,
Meter, Remote keyless entry
+Conforms to AEC-Q200

ltem Symbol Spemﬁcatlorls Conditions / Remarks
For Automotive
Fundamental
Nominal frequency range f_nom 12.000 MHz to 62.400 MHz Please contact us about available
frequencies.
Storage temperature range T_stg -40 °C to +125 °C Storage as single product.
Operating temperature range | T_use -40 °C to +125 °C
Level of drive DL 200 pW Max. Recommended: 1 uW to 100 pW
+25°C
Frequency tolerance f_tol +15 x 10 to +50 x 106 Please contact us for requirements not
listed in this specifications.
Frequency versus temperature f tem +30 x 10/ -40 °C to +85 °C Please contact us for requirements not
characteristics - +50 x 10/ -40 °C to +125 °C listed in this specifications.
Load capacitance CL 7 pF to « Please specify.
Motional resistance (ESR) R1 As per table below -40 °C to +125 °C, DL=100 pW
Frequency aging f_age +5 x 105 / year Max. +25 °C, First year
B Motional resistance (ESR)
Frequency Motional resistance
12.0 MHz <f_nom < 13.0 MHz 120 Q Max.
13.0 MHz < f_nom < 20.0 MHz 80 Q Max.
20.0 MHz < f nom < 25.0 MHz 60 Q Max.
25.0 MHz <f nom < 62.4 MHz 50 Q Max.
Product name FA-238A 28.636360MHz 18.0 +15.0-15.0
(Standard form) ® @ ® @

®Model ®@Frequency  ®Load capacitance(pF) ~ @Frequency tolerance(x 1076, +25 °C)
In addition to the above mentioned specification item, please specify frequency temperature characteristics

and operating temperature range in case of inquiry.

#4 #3
A z \
.| 1l 2001P
~ 22
e39RA PR
y | \ Y,
#1 3.2 #2
~
=F I e— s
1.2 Internal connection 7Y
> (TOP VIEW)
#1 \_#2 #4_:: ------ 143 1.2
i |.||:| ! Y
! ! 14
'\‘t M  +#
o

© #2 and #4
o / are connected to the cover.

#4 | #3 (Please connect to ground)

>
0.9
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/m SEIKO EPSON CORPORATION

/SAW RESONATOR

For Automotive

NS -21R

eFrequency range
eExternal dimensions :
eOvertone order
eApplications

eThe small package size.

eHigh reliability and excellent temperature characteristic.

300 MHz to 500 MHz

2.5% 2.0 % 0.86 mm

Fundamental

Remote keyless entry(RKE)

(Please contact us for except RKE use.)

ltem Symbol Specifications Conditions / Remarks
Nominal frequency range f_nom 300 MHz to 500 MHz Please contact us about available frequencies.
Storage temperature T_stg -40°Cto+85°C Storage as single product.
Operating temperature T_use -40 °C to +85 °C
Level of drive DL 2 mW Max.
Frequency tolerance (standard) f_tol +50 x 10%, £100 x 106, 150 x 10 +25°C
Tumover temperature Ti +20 °C +20 °C Please contact us for inquires about

Peak temperature

Harmonic ratio Rs/ R1 2 Min.
Motional resistance(ESR) R1 20 Q Max.
Frequency aging f_age +10 x 10/ year Max. +25°C
Shock resistance S.R. +10 x 10 Max. Nine drops on a concrete surface from 1500 mm
Product name NS-21R 312.00000MHz 99.0 +50.0-50.0
(Standard form) ©) ® ® ®
. ®Model @Frequency  ®Load capacitance(99.0=x)  @Frequency tolerance(x 10, +25 °C)

0.1
< 2.5 > _.|><_
#4 #3
J \ 7y TT #3 #4
‘ 17 ‘
“—>
o 3
N =)
/_| A
N\ r A T 5 — A J
#1 #o # 0.9 | # S
© ) A
53] Pin map ES
© Pin | Connection S
1 Input
L 1 / \ 2 GND <« 12 4
3 Output
Y 4 GND

#2 #4 are connected to the cover.
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Sensing Device

Sensors

Gyro Sensor Product Mapping

SEIKO EPSON CORPORATION

Consumer

Navigation &=

Automotive safety® S

T : I (AEC-Q200) . jl (AEC-Q100)
1 1 Digital 1 Analog
| | |
: | : 9.5%5.0x7.2
| X axis,
50:32x13 | 1f S09203 I +/-100°/s
o 100 |y o0 ormoec |1 6.0x4.8x3.3 I +/-300°/s
% || XV-3900CB ||| Sv7011m8 +-70%%s " XV-9X00LP
© | XV4001K*
2 1 ! ! 7.046.8x3.3
€| soe2as |! 53)?6%2;3 I 5.0x3.2x1.3 I +/-100°s
@ || 100 |1 50 iovs0ec | ! XVAOOIB* ! B
2 = XV-9x00LV
) XV-3510CB : it 1Y :
I ! I 5.0x5.0x1.4
1 +1-100%/s
I I | +/-300°/s
I I I XV-9x00CD
L
L | 5
» Gyro Sensor
External Supply Rate Non .
P Model Dimensions Voltage Bias Range Scalilr;a/ctor Linearity TOperatlng R(-K:orrll_mepded
(mm) ) Is) (mV/(°/s)) (%FS) emperature pplication
24bit : o
= 0 LSB Typ. . 220 °C ~ +80 °C Anti vibration and
151 XV701ZBB 27~3.3 £1°/s +100 71680 LSQB/( Is) + +0.5 (Please contact us attitude control for
(SP1/ I2C) 5.0x3.2x1.3 . 5% é >
(Digital output) (Digital output) about -40 °C ~ +85 °C) industrial
g16bit - 4 app!ications gtc. ]
0 LSB Typ. Co Motion detection for
XV7001BB = ~ ° 280 LSB/(%/s) °C ~ o man machine
152 | (sp1/ C) 5.0x3.2¢1.3 27~33 o »_; 1I /st t +100 159 +05 20 °C ~ +80 °C man mac
(Digital output) (Digital output)
153 | xv-3s00ce | BB 27~33 1500 mV £100 8.0 +1 20 °C ~ +80 °C Detection picture
stabilization
5.0x3.2x1.3
154 | Xv-3510cB | 3 1430 mv 300 3.0 +05
5.0%3.2%1.3 27~33 20 °C ~ +80 °C sDtgtbei;i:;lgtr;Op:cture
eb | xv-3500CB B2 1350 mV £100 0.67 +5
5.0%3.2x1.3
— +300 3.624 .
Web | yvarooce | BB 27~33 1500 mV 5 -20 °C ~ +80 °C moton U,
5.0%3.2%1.3 +1500 0.8 y
» Gyro sensor for automotive
External Supply Rate Non .
P Model Dimensions Voltage Bias Range el Foactor Linearity Clpzing Recom_me_nded
(mm) V) cls) (mV/(°/s)) (%FS) Temperature Application
XV-9100CD
(AEC-Q100) +100 0.004 x Vbp
155 5.0x5.0x14 -40 °C ~ +105 °C
XV-9300CD 10%3.0%1.
(AEC-Q100) +300 0.0012 x Vb
Electric Stability Control
XV-9100LV
(AEC-Q100) : 475~525 | 05xVopV 100 0.004 x Voo +05 gﬁf\,";; brotection
XV-9300LV 7.0%6.8x3.3 System
(AEC-Q100) +300 0.0012 x Vop
156 40 °C ~ +125 °C
XV-9100LP
(AEC-Q100) +100 0.004 x Vbp
XV-9300LP
(AEC-Q100) +300 0.0012 x Vbp
XV4001KC
(12C-Bus)
XV4001KD | 6.0x4.8x3.3
SPI-Bus Inclined
(}\EC-QZO%) 0LSB Typ. 370 LSBICfs) Car navigation system
157 3.0~36 +2°s +70 +1.5% +05 -40 °C ~ +85 °C ; '
’i}ié"glif (Digital output) (Digital output) Telematics
= 8
XV4001BD
(SPI-Bus) 5.0%3.2x1.3
(AEC-Q200)
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Sensing Device

» Gyro sensor for automotive

SEIKO EPSON CORPORATION

External Supply Rate Non .
P Model Dimensions Voltage Bias Range Siﬂ?/;?/zt)?r Linearity Tgrge;argtnu%e Rfonﬂg?gied
(mm) V) (Is) (%FS) P PP
XV-8000LK E3
(AEC-Q200) | 6.0x4.8x3.3
Inclined igati
Web neine 475~525 | 05xVopV +60 0.005 x VoD £05 40°C~+g5°c | CAarnavigation system,
Site Telematics
XV-8000CB aisd
(AEC-Q200) | 5.0x3.2x1.3
» Quartz Pressure Sensor
External Dimensions Pressure Linearity after Accuracy Operating
P Model ) R . . L .
(mm) measurement range linearization (Linearity, Repeatability, Hysteresis) Temperature
TSU-20G (W)87x (H)22 0~ 200 kPa
158 TSU-70G (W)87x (H)22 0 ~ 700 kPa +0.01 % FS Max. +0.023 % FS Max. -10°C~+70°C
TSU-100G (W)87x (H)22 0~1MPa
» Temperature Sensing Crystal
p Model Actual size Frequency Temperature coefficient Motional Operating
(mm) Max. Tolerance 1st. 2nd. 3rd. resistance Temperature
stifg HTS-206 e 2 % -26.0 x 10%/°C -5.8 x 10/ °C? -1.5 x 10"°/ °C® Max. 35 kQ Max. -40°C ~ +85°C
©2.0




7/!/ SEIKO EPSON CORPORATION
W

/“GYRO SENSOR (Digital Output) Nezs

‘ Compliant

XV7011BB

«SPI or I°C serial interface

eAngular rate output (16/24bit)

eExcellent bias stability over temperature

*Operating temperature range -20 °C to +80 °C
(Option: -40 °C to +85 °C)

#Built-in temperature sensor

*Built-in selectable digital filter

eLow power consumption

Recommended Application XV7011BB

*Anti vibration and attitude control for industrial applications etc. =

eMotion detection for man machine interface
*The 12C-Bus is a trademark of NXP Semiconductors

Item Symbol Specifications Conditions / Remarks
Supply Voltage VDDM 27t036V
Supply Voltage for interface VoI 1.65V to 3.60 V
Temperature  |Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature ToPrR -20 °C to +80 °C Option:-40 °C to +85 °C
Scale factor So 280 LSB/(°/s) +5 % 16b?t, Ta=+25°C
71680 LSB/(°/s) 5 % 24bit, Ta=+25 °C

Bias ZRL +1°/s (0LSB Typ.) Ta=+25 °C
Bias over temperature ZRL, +1°/s Variation from Ta = +25 °C
Rate range | +100 °/s
Non linearity NI +0.5 %FS Ta=+25 °C
Cross axes CS +5 % Ta=+25 °C
Current consumption lop1 0.9 mA Typ. Not communicating
Stand-by current lop2 160 pA Typ.
Sleep current lop3 3 pA Typ.
Noise Nd 0.003 (%/s)NHz at 10Hz

Product Name XV7011BB * * *

(Standard form) ® 000G 6 6 0O

®Model @Detection axis (1:Z-axis) ®Package type(B: Ceramic 5032size)
@Output (B: SPI/I’C)  ®Frequency ®,®@Internal identification code (®®@ are not necessary to specify)

#10 #9 #8 #7 #6
7z A

E v7011B
0 HE611C

3.2

0.7 0.3
| ————

#1 #2 #3 #4 #5 i
50 = Pin ma

1.1

Connection
I | XV7011BB
b MOSI/SDA
SS
VDDL
Reserved
GND
VDDM
DRY
VDDI
MISO/SAQ
10 SCLK/SCL
Do not connect “DRY” pin externally.
Connect “Reserved” pin to GND.

3
S

1.2

OO INO AR WN| I~




Sensing Devi
W) __Senin Device__|

/“GYRO SENSOR (Digital Output)

XVv7001BB

«SPI or I°C serial interface
eAngular rate output (16bit)
eBuilt-in temperature sensor
*Built-in selectable digital filter
eLow power consumption

Recommended Application

*The 12C-Bus is a trademark of NXP Semiconductors

eAnti vibration and attitude control for industrial applications etc.
eMotion detection for man machine interface

XV7001BB
=

RoHS

‘ Compliant

SEIKO EPSON CORPORATION

Item Symbol Specifications Conditions / Remarks

Supply Voltage VDDM 27t036V
Supply Voltage for interface VoI 1.65V to 3.60 V
Temperature  |Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature ToPrR -20 °C to +80 °C
Scale factor So 280 LSB/(°/s) +5 % 16bit, Ta=+25 °C
Bias ZRL +1°/s (OLSB Typ.) Ta=+25 °C
Bias over temperature ZRL; 5 °Is Variation from Ta = +25 °C
Rate range | +100 °/s
Non linearity NI +0.5 %FS Ta=+25 °C
Cross axes CS +5 % Ta=+25 °C
Current consumption lop1 0.9 mA Typ. Not communicating
Stand-by current lop2 160 pA Typ.
Sleep current lop3 3 pA Typ.
Noise Nd 0.003 (%/s)/NHz at 10Hz

Product Name XV7001BB xox

(Standard form) ® 000G 6 6 O

®Model @Detection axis (1:Z-axis) ®Package type(B: Ceramic 5032size)

@Output (B: SPI/I?C)

®Frequency ®,®Internal identification code (®®®@ are not necessary to specify)

#10 #9 #8 #7 #6
y
E v7001B | _
™
o HE611C o7 e
\
#1 #2 #3 #4 #5
- 50 > Pin ma hE
) Pin Connection .
] L XV7001BB
@ 1 MOSI/SDA o
v 2 SS
3 VDDL
4 Reserved
5 GND
6 VDDM
7 DRY
8 VDDI
9 MISO/SAQ
10 SCLK/SCL

Do not connect “DRY” pin externally.
Connect “Reserved” pin to GND.




SEIKO EPSON CORPORATION

Sensing Devi
W) __Sensin Device__|

/G-YRO SENSOR

XV -3900CB

eSmall Package size SMD(5 x 3.2 x 1.3 mm)

eHermetic sealing provides excellent sustainable
environmental capability

eHigh stability using vibration crystal

eLow noise density

Pb RoHS

ﬂ Free ‘ Compliant

Recommended Application
eDetection picture stabilization of DVC and DSC
eDetection of moving with man machine interface

Item Symbol Specifications Conditions / Remarks
Supply voltage VDD 3.0V+0.3V
Temperature Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature ToPrR -20 °C to +80 °C
Scale Factor So 8.0 mV/(°/s)
Bias Vo 1500 mV Typ. Ta=+25 °C
Reference Voltage Vr 1500 mV Typ. Ta=+25 °C
Rate Range | +100 °/s
Non linearity NL +1 % FS Ta=+25 °C
Phase Delay $20 4 deg. at 20Hz phase delay angle
Band Width BW 200 Hz Typ. phase delay angle 90°
Current consumption lop 5.4 mA Typ. Vo,Vr : Output No load condition
Noise Nd 0.0015 (°/s)/VHz Typ. at 10 Hz

Product Name
(Standard form)

XV-3900 CB  **.****** kiz
® @ 0

®Model @Package type ®Frequency (not necessary to specify )

—
E X3900 N
™
O A4962A 0
@
- 057 ’ 080, 090, °
A
I — .
\ A 1
H mPin map 3
1.27 Pin Connection -
1 N.C. y
N.C.
1 #2 #3 #4
# 3 N.C.
T O O I -
5 Vout
6 VREF » < 047
7 VTEMP
8 \VbD
_. - l l Do not connect “N.C.” pins externally.
4s w7 #6#5



Sensing Devi
W) __Senin Device__|

/GYRo SENSOR

XV-3510CB

environmental capability
eHigh stability using vibration crystal

Recommended Application

eSmall Package size SMD(5.0 x 3.2 x 1.3 mm)
eHermetic sealing provides excellent sustainable

eDetection picture stabilization of DVC and DSC
eDetection of moving with man machine interface

SEIKO EPSON CORPORATION

Pb RoHS

ﬂ Free ‘ Compliant

Item Symbol S)Fzsif;agggs Conditions / Remarks
Supply voltage Vbb 3.0V+0.3V
Temperature Storage Temperature TsTG -40 °C to +85 °C
range Operating Temperature ToPR -20 °C to +80 °C
Scale Factor So 3.0 mV/(°/s)
Bias Vo 1430 mV Typ. Ta=+25 °C
Reference Voltage Vr 1430 mV Typ. Ta=+25 °C
Rate Range I +300 °/s
Non linearity NL +0.5 % FS Ta=+25 °C
Phase Delay $20 9 deg. at 20Hz phase delay angle
Current consumption lop 2.2 mA Typ. Vo,Vr : Output No load condition

Product Name XV-3510 CB

*E kAR L

(Standard form) ©) ® (5

@

®Model @Package type ®Spec segment @Frequency (not necessary to specify )

#3 #7 #6 #5

E X3510

O A4962A

y -«
| Pin map

0.95

057 080, 090

A

1.50

Pin

Connection

0.47

A 4
A

ON|O|T|D|WIN(=

Do not connect “N.C.” pins externally.
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Sensing Devi
W) __Sening Device__|

GYRO SENSOR
FOR AUTOMOTIVE

XV-9100CD
XV-9300CD

e\Wide temperature support, up to +105degree.

~————
Automotive Safety

®High reliability by installing the self diagnosis function

eUltra small and light weight using the original Double-T structure quartz crystal element.
®Excellent performance of shock-resistance and vibration-resistance.

®Conforms to AEC-Q100 (please contact us)

Recommended Application

eElectric Stability Control System / Rollover Protection System

\

SEIKO EPSON CORPORATION

Item Symbol XV-9100 CDSpeC|ﬁ|cat|onsXV-93 00CD Conditions / Remarks

Supply Voltage VDD 5.0V +0.25V
Temperature [Storage Temperature TsTG -40 °C to +105 °C
range Operating Temperature ToPR -40 °C to +105 °C
Scale factor So 0.004 x Voo mV/(*/s) | 0.0012 x Vop mV/(°/s)
Bias Vo 0.5 x Vpbp V Typ.
Rate range I +100 °/s \ £300 °/s
Non linearity NL +0.5 % FS
Frequency response BW 52.6 Hz Typ. -3dB point
Cross axes 0os +5 % Ta=+25°C
Current consumption lop 6.7 mA Typ. Vo : Output No load condition
Noise rN 1.0 (°/s) p-p Max. ‘ 3.3 (°/s) p-p Max. 5kHz sampled at 200ms
Start-up time TACT 300 ms Max.

Product Name XV-9100 CD  **.****** kHz

(Standard form) ® ® ®

®Model @Package type ®@Frequency (not necessary to specify )

*XV-9100CD / XV-9300CD

62.00

3.0.80]

N

*XV-9100CD / XV-9300CD

/
-—-—
N
R0.325

Prohibited Pattern Are:

12-R0. 30

XV-9100/9300CD
GND
CLK
DIAG
Vop
GND
N.C.
Vout
GND
CHECK
N.C.

Do not connect “N.C.” pins externally devices.

- 0
o|©|m|N|o|a|swnl=| 2

2-2.25

6-2.65
4-1.325

4-0.75

4
o
@
3
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‘ 71{ ensing Device

GYRO SENSOR
FOR AUTOMOTIVE

®Conforms to AEC-Q100 (please contact us)
Recommended Application

XV-9100LV,LP
XV-9300LV,LP

®\\ide temperature support, up to +125degree, good for engine room usage.
®High reliability by installing the self diagnosis function
eUltra small and light weight using the original Double-T structure quartz crystal element.
®Excellent performance of shock-resistance and vibration-resistance.
® High reliability and connectivity to PCB using J-lead terminal.

KElectric Stability Control System / Rollover Protection System

~————
Automotive Safety

SEIKO EPSON CORPORATION

Specifications
Item Symbol Conditions / Remarks
y XV-9100LV / LP ‘ XV-9300LV / LP
Supply Voltage VoD 5.0V +0.25V
Temperature [Storage Temperature TsTG -40 °C to +125 °C
range Operating Temperature ToPR -40 °C to +125 °C
Scale factor So 0.004 x Voo mV/(°/s) | 0.0012 x Vob mV/(°/s)
Bias Vo 0.5 x Vpbp V Typ.
Rate range I +100 °/s \ £300 °/s
Non linearity NL +0.5 % FS
Frequency response BW 52.6 Hz Typ. -3dB point
Cross axes oS +5 % Ta=+25 °C
Current consumption lop 6.7 mA Typ. Vo : Output No load condition
Noise rN 1.0 (°/s) p-p Max. ‘ 3.3 (°/s) p-p Max. 5kHz sampled at 200ms
Start-up time TACT 300 ms Max.
Product Name XV-9100 LV **.****** kHz
(Standard form) ® ® ®
®Model @Package type ®@Frequency (not necessary to specify )
eXV-9100LV / XV-9300LV *XV-9100LP / XV-9300LP
70 950 ) - “s040;
‘#10‘ ’ﬁ‘ r#E‘ ’ﬂ‘ ’ﬁ‘ #6 #7 # #10 B " %‘ é‘ g
e 1] .
N % " / ‘ = i
HH E D | b g
=3 S m | | g
O | Lu
T & Tt e % B T ® W p . Pinma
o NP [ Pin ma [ Pin XV-9100/9300LP
Pin__| XV-9100/9300LV P C) 1 CHECK
1 GND K 2 GND
o 2 CLK § 3 Vout
g EE 3 DIAG & 4 N.C.
S| “l 4 Voo # 5 #3#9 #10 #a #s | #6 #7 5 N.C.
#wom B3 om B 5 GND 6 GND
6 N.C. 7 GND
7 Vout 8 VoD
8 GND 9 DIAG
9 CHECK 10 CLK
10 N.C. Do not connect “N.C.” pins
Do not connect “N.C.” pins externally devices. externallv devices.
1.27 1.27 10-0.80
eXV-9100LV oXV-9100LP
oXV-9300LV eXV-9300LP 0%, 17009
DALIAIRE T
\ |_| 8
o HIRIIE
s S \ I
° 4~ ! /e
- \
1 \
j 2.50 6.60 2.50
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S
/“GYRO SENSOR (Digital Output) Pb ROTS

Free %t

FOR AUTOMOTIVE

XV4001BC /BD ===
XV4001KC ; KD

*SPI or I°C serial interface
eAngular rate output (16bit), Temperature output (11bit)
eInclined angle: 20 degrees (XV4001KC/KD)
XV4001BC - 12C/5.0x 3.2 x 1.3 mm
XV4001BD - SPI/5.0 x 3.2 x 1.3 mm
XV4001KC - I’C /6.0 x 4.8 x 3.3 mm
XV4001KD --- SPI /6.0 x 4.8 x 3.3 mm

&
NUSHVSS
‘90 D

eConforms to AEC-Q200 XV4001BC/BD | XV4001KC/KD
Recommended Application *The 12C-Bus is a trademark of
eCar navigation system, Telematics NXP Semiconductors

Item Symbol Specifications Conditions / Remarks

Supply Voltage VDD 3.3V+0.3V
Temperature  |Storage Temperature TsTG -50 °C to +105 °C
range Operating Temperature ToPrR -40 °C to +85 °C
Scale factor So 370 LSB/(°/s) 1.5 % Ta=+25 °C
Bias Vo +2 °/s (0LSB Typ.) Ta=+25 °C
Rate range | +70 °/s
Non linearity NL +0.5 % FS Ta=+25 °C
Frequency response BW 10 Hz Typ. LPF Gain -3dB bandwidth
Cross axes oS +5 % Ta=+25 °C
Current consumption lop 3.5 mA Typ. not rotation and not communicating
Noise N 0.05 °/s RMS Typ.

Product Name Xv4001BC * * :

(Standard form) ® 00® 6 6 0O

®Model @Detection axis (1:Z-axis) ®Package type(B: Ceramic 5032size, K: Lead frame K-Type)
@Output (C: I°’C, D: SPI)  ®Frequency ®,®@Internal identification code (®®@ are not necessary to specify)

#XV4001BC/BD eXV4001KC/KD Pin ma
#10 #9 #8 #7  #6
Pin Connection
o E V4001C - 6. . - XV40'(\)l1gC/BD XV40é)'1\lKDC/KD
#8 #7 #6 # i
O BC9K1A e W 9 SCLK MOSI
# B2 B3 M #5 SCL
5.0 © E V4001C 3 ss MISO
~ O BD9K1S SDA
T 4 VDD N.C.
a0 HHd Y 5 N.C. N.C.
—e e #1#2 #3 #4 SCLK
0.32 0.66 6 N.C.
A [ SCL
#1 #2 #3 #4 #5 ) 7 GND SS
« 8 MOSI VDD
A = = =
o Il <<l 9 NSO ;
05 06 127
10 N.C. -
#10 #9 #8 #T 46 Do not connect “N.C.” pins externally.
«XV4001BC/BD eXV4001KC/KD

2.20

1.30

s
OO N0

1.20
3.80
2.00
6.40
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4 Sensing Device

SEIKO EPSON CORPORATION

/

SENSOR

TSU series

eHigh resolution and accuracy

eHigh stability against temperature vari

«Output frequency is unaffected by IN/!

eApplications  : Various kinds of pres
industrial use

QUARTZ PRESSURE SENSOR

sExcellent repeatability with minimal hysteresis

iation
OUT cable length.
sure measurement for

RoHS

‘ Compliant

Item Symbol TSU-20G TSU-70G TSU-100G
Pressure measurement range — 0 to 200 kPa 0 to 700 kPa 0to 1 MPa
Linearity after linearization — 0.01 %FS Max.
Accuracy
(Linearity, Repeatability, Hysteresis) T 0.023 %FS Max.
Operating temperature range T use -10 °C to +70 °C
Storage temperature range T_stg -20 °C to +80 °C
Tilt correction — Equipped
Built-in temperature sensor — Option \ Option Option
Output frequency without pressure — 39 kHz Typ.
Maximum frequency change — 4 kHz Typ. 7 kHz Typ.
Output voltage VPP 3.2 VPP Min. (output load 600 Q) Clipped sine DC cut
Supply voltage Vce 12 V (Standard)
Current consumption Icc 2 mA Typ.( 4 mA Typ. : Built-in temperature sensor)
Pressure input/output port — 1/8” Fitting
Weight — 200 g
Material — SUS304

Product Name TSU-20G *
(Standard form) ® ®
®Model @Detail spec

-

fax) G}
WA
*ﬁs
N < =
* =
~ & > -
=l oo <« = 2 =
2| | = > ¥ ”
) 2|3 =g
- 2 g 2
Z .
2| =«
H‘/ w
A e $_
\oed

|
|
f

Pressure

Vee (RED)
GND (BLACK)
P_OUT (BLUE)

34

J_/EB\.L

40

Linearity
0.03
Temp.=14°C
0.02
L 0.01
=
Z OM'WW
©
5
:(o’ -0.01
-0.02
-0.03
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/V

v\;\IORKING FOR EU RoHS / Pb FREE

BEU RoHS / Pb Free Products

The standard crystal products are compliant with EU RoHS directives.
The appropriate symbol is displayed on individual product pages as applicable.

@Pb free.
RoHS @ Complies with EU RoHS directive.
*About the products without the Pb-free mark.
Compliant Contains Pb in products exempted by EU RoHS directive.
P (Contains Pb in sealing glass, high melting temperature type solder or other.)

EDISTINCTIONS

Distinctions between the products with Pb plating terminals and the products that comply with EU RoHS directives.
ePlastic packaged type products.
Marking (year part lot No.) indicates as follows.

Lastdigitofyear | 1 | 2 | 3|4 | 5 6 |78 0

Products Complied with EU RoHS directive

(Terminal Plating ; Sn-Bi or Sn-Ag) Alphabet A|/B|CIDE|F H K
Products Complied with EU RoHS directive

(Terminal Plating : Sn) Alphabet MINIR|S|T|U|V | WX |Z

eCylinder type products

The color of glass plug will be changed as follows.
Terminal Pb Plating products Blue or Green etc
Complies with EU RoHS directive products Gray or White

B Terminal materials of crystal products that comply with EU RoHS directive

We will deliver products that comply with EU RoHS directives for new orders.
Sn plating of terminals is our standard for the products that offer two types of plating.

Complies
c Terminal Terminal Wi?h Pb . Remarks Reference
ategory Model Materi A (Contains Pb in products exempted weight
aterial Plating EU RoHS | Free by RoHS directive.) (Typ.)
Directive y Ro ective. P

C-002RX Fe-Ni-Co Sn-Cu N N 52 mg

C-004R Fe-Ni-Co Sn-Cu N v 30mg

C-005R Fe-Ni-Co Sn-Cu N N 17 mg

C-2 TYPE Fe-Ni-Co Sn-Cu N \ 52 mg

C-4 TYPE Fe-Ni-Co Sn-Cu N N 30 mg

FC-12D Mo Au N \ 3.1mg

FC-12M Mo Au N N 5mg

kHz Range |FC-135/FC-135R W Au N 7(c) -1 11 mg
Crystal unit |[FC-13A Mo Au N N 14 mg
FC1610AN Mo Au N N 3mg

MC-146 42 Alloy Sn or Sn-Bi N 7(a) 29 mg

MC-156 42 Alloy Sn or Sn-Bi N 7(a) 50 mg

MC-306 42 Alloy Sn or Sn-Bi N 7(a) 126 mg

MC-30A 42 Alloy Sn or Sn-Bi v 7(a) 126 mg

MC-405 42 Alloy Sn or Sn-Bi N 7(a) 229 mg

MC-406 42 Alloy Sn or Sn-Bi N 7(a) 229 mg

CA-301 Fe-Ni-Co Sn-Cu N N 172 mg

FA-118T Mo Au N N 3mg

FA-128 W Au N \ 7mg

FA-128S W Au v N 11 mg

FA2016AA W Au N \ 7mg

FA2016AN W Au v N 6 mg

FA-20H W Au N \ 11 mg

FA1612AS W Au N N 5mg

MHz Range |FA2016AS W Au N N 8 mg
Crystal unit |[FA-20HS W Au N \ 18 mg
FA-238 W Au v N 16 mg

FA-238A W Au N \ 16 mg

FA-238V W Au N N 16 mg

MA-306 42 Alloy Sn or Sn-Bi N 7(a) 124 mg

MA-406 42 Alloy Sn or Sn-Bi v 7(a) 330 mg

MA-505 42 Alloy Sn or Sn-Bi N 7(a) 505 mg

MA-506 42 Alloy Sn or Sn-Bi N 7(a) 505 mg

TSX-3225 W Au N \ 17 mg

FS-335 W Au v N 56 mg

SAW FS-555 W Au N N 112 mg
Resonator [NS-21R W Au N N 13 mg
NS-32R W Au N N 49 mg
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Complies Remarks Ref

Terminal | Terminal With Pb . . ererence

Category Model Material Platin EUROHS| Free (Contains Pb in products exempted weight

9 liresie by RoHS directive.) (Typ.)
SG2016CAN / SG2016CAA w Au N N 9.9 mg
SG-210 STF W Au N N 12 mg
SG-210 SxB / SG210SxBA W Au v N 15 mg
SG-210 SxD W Au N N 15 mg
SG-210 SxH W Au v N 14 mg
SG-211 SxE W Au N N 13 mg
SG-3030CM W Au v N 13 mg
SG-3030JC / SG-3040JC 42Alloy | Snor Sn-Bi v 7(a) 239 mg
SG-3030JF 42 Alloy | Sn or Sn-Bi N 7(a) 90 mg
SG-3030LC / SG-3040LC 42 Alloy Sn v 7(c)-1 25 mg
SG-310 series W Au N N 26 mg
SG3225EAN / VAN W Au N N 25 mg
Crystal SG5032CAN / CBN / CCN w Au \ N 52 mg
Oscillator SG5032EAN / VAN W Au v N 52 mg
(SPXO) SG-51 series 42 Alloy Sn or Sn-Bi \ 7(a) 952 mg
SG-531 series 42 Alloy | Sn or Sn-Bi N 7(a) 698 mg
SG-615 series 42 Alloy Sn or Sn-Bi \ 7(a) 917 mg
SG-636 series 42 Alloy Sn or Sn-Bi v 7(a) 241 mg
SG7050CAN / CBN / CCN w Au \ N 147 mg
SG7050EAN / VAN W Au N N 149 mg
SG7050EBN W Au N N 171 mg
SG3225HBN W Au v N 26 mg
SG7050EEN W Au v N 165 mg
SG3225EEN W Au N N 26 mg
SG7050VEN W Au v N 165 mg
SG3225VEN W Au RN N 26 mg
SG-770 series w Au v N 166 mg
HG-2150CA W Au R N 153 mg
Selectable | SG-8503CA W Au v N 167mg
SPXO SG-8504CA W Au N N 168mg
SG-8506CA w Au v v 167mg
EA-2102CB W Au N N 64 mg
EG-2001CA W Au v N 130 mg
EG-2002CA W Au N N 135 mg
EG-2021CA W Au N N 135 mg
EG-2101CA W Au N N 134 mg
EG-2102CA W Au N N 129 mg
EG-2102CB W Au N N 71 mg
EG-2103CB W Au N N 71mg
Crystal EG-2121CA W Au N N 133 mg
Oscillator EG-2121CB W Au N N 71mg
(Low-jitter  |[EG-2123CB W Au N N 71 mg
SAW) EG-4101CA W Au N N 140 mg
EG-4121CA W Au v N 140 mg
XG-1000CA W Au N N 126 mg
XG-1000CB W Au N N 56 mg
XG-2102CA W Au v N 133 mg
XG-2103CA W Au N N 133 mg
XG-2121CA W Au N N 133 mg
XG-2123CA W Au v N 133 mg
XG5032HAN W Au N N 70 mg
SG-8002CA W Au v N 148 mg
SG-8002CE W Au N N 27 mg
SG-8002DB 42 Alloy Sn orSn-Bi N 7(a) 942 mg
SG-8002DC 42Alloy | Snor Sn-Bi v 7(a) 699 mg
SG-8002JA 42 Alloy | Sn or Sn-Bi N 7(a) 894 mg
SG-8002JC 42Alloy | Snor Sn-Bi v 7(a) 234 mg
SG-8003CA W Au v N 148 mg
SG-8003CE W Au v N 27 mg
Programm- SG-8003CG W Au N N 13 mg
able SG-8003JF 42 Alloy Sn orSn-Bi v N 98 mg
SG-8101CG W Au N N 13 mg
SG-8101CE W Au v N 25 mg
SG-8101CB W Au N N 51 mg
SG-8101CA W Au v N 143 mg
SG-8018CG W Au N N 13 mg
SG-8018CE W Au v N 25 mg
SG-8018CB W Au N N 51 mg
SG-8018CA W Au v N 143 mg
SG-8101CGA W Au N N 14 mg
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)
ERlics Remarks Reference
Terminal Terminal With Pb . ) h
Category Model Material Platin EUROHS| Free (Contains Pb in products exempted weight
9 directive by RoHS directive.) (Typ.)
SG-9101CG w Au V \ 13 mg
Spread SG-9101CE W Au N N 25 mg
Spectrum | 9G-9101CB w Au \ \ 51 mg
P SG-9101CA W Au N N 143 mg
SG-9101CGA w Au \ \ 14 mg
EV7050EAN w Au N N 163 mg
VG7050CDN W Au \ \ 168 mg
VG2520CAN W Au \ \ 13 mg
VG7050CAN W Au N N 150 mg
VG-4231CA w Au \ \ 153 mg
VG-4231CB w Au N N 54 mg
VG-4231CE W Au \ \ 26 mg
VG-4232CA w Au N N 153 mg
VG-4501CA W Au \ 7(c)-1 169 mg
VG-4502CA w Au v 7(c) -1 164 mg
VCXO/ VG-4512CA w Au N N 168 mg
VCSO VG-4513CA w Au N N 162 mg
VG-4513CB W Au \ \ 65 mg
VG3225EFN w Au N N 26 mg
VG3225VFN w Au N N 26 mg
VG5032EFN W Au \ \ 66 mg
VG5032VFN w Au N N 66 mg
VG5032EDN W Au \ \ 64 mg
VG5032VDN w Au N N 64 mg
VG7050EAN W Au \ \ 167 mg
VG7050EBN w Au N N 166 mg
VG7050ECN W Au \ \ 168 mg
TG1612SAN Mo Au N N 4mg
TG2016SAN Mo Au \ \ 9.1mg
TG2016SMN w Au N N 8.7mg
TG2016SBN w Au \ \ 8.3 mg
TG2520SMN W Au \ \ 16 mg
TG2520SBN w Au N N 15mg
TG2520CEN W Au \ \ 16 mg
TG3225CEN w Au N N 26 mg
TG-5006CE W Au \ \ 28 mg
TG-5006CG W Au N N 16 mg
TG-5006CJ Mo Au \ \ 9.1mg
TCXO TG5032CFN/ SFN w Au N N 71mg
TG5032CGN / SGN w Au \ \ 72mg
TG5032CAN / SAN w Au N N 75mg
TG5032CCN/SCN W Au \ \ 72mg
TG5032CBN / SBN w Au N N 75mg
TG5032CDN / SDN w Au N N 72mg
TG-5035CE W Au \ \ 29mg
TG-5035CG W Au N N 16 mg
TG-5035CJ Mo Au \ \ 9.1mg
TG-5500CA W Au N N 165 mg
TG-5501CA W Au \ \ 167 mg
TG-3541CE w Au N N 24 mg
TG-3541CEA W Au N V 24mg
?)"“'t.' Output |\;57050EAN VAN /HAN w Au y y 163 mg
scillator
Atomic OSC |AOB860LAN SN Au y 6(c), 7(a), 7(c) - 1 "7g
0CXO OG1409CAN Cu Au N 7(c)-1 1.278 g
0G2525CCN Fe-Ni Sn-Cu N 7(a), 7(c) - 1 129
Module SR3225SAA W Au N N 25mg
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Comls Remarks Reference
c Terminal Terminal With Pb - A .
ategory Model Material Plating EURoOHS| Free (Contains Pb in products exempted weight
et by RoHS directive.) (Typ.)
RA-4565SA 42 Alloy Sn N 7(a) 309 mg
RA-4574SA 42 Alloy Sn N 7(a) 289 mg
RA4803SA 42 Alloy Sn \ 7(a) 314 mg
RA-8565SA 42 Alloy Sn N 7(a) 309 mg
RA-8581SA 42 Alloy Sn \ 7(a) 289 mg
RA8803SA 42Alloy Sn N 7(a) 314 mg
RA8900CE W Au \ \ 24 mg
RA8804CE w Au N N 24 mg
RTC-4543SA 42 Alloy Sn \ 7(a) 291 mg
RTC-4543SB 42 Alloy Sn-Ag N 7(a) 238 mg
RTC-4574JE 42 Alloy Sn-Ag \ 7(a) 118 mg
RTC-4574NB CuAlloy | SnorSn-Ag N 7(a) 83mg
RTC-4574SA 42 Alloy Sn \ 7(a) 289 mg
RTC-72421 42 Alloy | Sn or Sn-Bi v 7(a) 1090 mg
RTC-72423 42 Alloy | Sn or Sn-Bi N 7(a) 661 mg
RTC-7301DG 42 Alloy | Sn or Sn-Bi \ 7(a) 1082 mg
RTC-7301SF CuAlloy | SnorSn-Ag N 7(a) 233 mg
RTC-8564JE 42 Alloy Sn-Ag \ 7(a) 119 mg
RTC-8564NB CuAlloy | SnorSn-Ag N 7(a) 83mg
RX-4035LC 42 Alloy Sn \ 7(c)-1 25mg
RX-4035SA 42 Alloy Sn N 7(a) 314mg
RX-4045NB CuAlloy | Snor Sn-Ag \ 7(a) 84 mg
RX-4045SA 42 Alloy Sn N 7(a) 290 mg
Real Time RX-4571LC 42 Alloy Sn \ 7(c)-1 25mg
Clock Module RX-4571NB CuAlloy | SnorSn-Ag N 7(a) 83 mg
RX-4571SA 42 Alloy Sn N 7(a) 309 mg
RX-4574LC 42 Alloy Sn \ 7(c)-1 25mg
RX-4581NB CuAlloy | SnorSn-Ag N 7(a) 84 mg
RX-4803LC 42 Alloy Sn \ 7(c)-1 25mg
RX-4803SA 42 Alloy Sn N 7(a) 314 mg
RX6110SA 42 Alloy Sn N 7(a) 313mg
RX8010SJ 42 Alloy Sn v 7(a) 150mg
RX-8025NB CuAlloy | Snor Sn-Ag N 7(a) 84 mg
RX-8025SA 42 Alloy Sn N 7(a) 292 mg
RX-8035LC 42 Alloy Sn N 7(c)-1 25mg
RX-8035SA 42 Alloy Sn N 7(a) 314mg
RX8130CE w Au N N 24mg
RX-8564LC 42 Alloy Sn N 7(c)-1 25mg
RX-8571LC 42 Alloy Sn v 7(c)-1 25mg
RX-8571NB Cu Alloy Sn N 7(a) 84 mg
RX-8571SA 42 Alloy Sn N 7(a) 311 mg
RX-8581JE 42 Alloy Sn-Ag N 7(a) 111 mg
RX-8581NB CuAlloy | Sn or Sn-Ag N 7(a) 84 mg
RX-8581SA 42 Alloy Sn N 7(a) 289 mg
RX-8731LC 42 Alloy Sn \ 7(c)-1 25mg
RX-8803LC 42 Alloy Sn N 7(c)-1 25mg
RX-8803SA 42Alloy Sn \ 7(a) 314 mg
RX8804CE w Au N v 24 mg
RX8900CE W Au N N 24 mg
RX8900SA 42Alloy Sn \ 7(a) 313mg
SAW FF-32N w Au N v 49 mg
Filter FF-555 W Au \ \ 112 mg
XV-3500CB W Au \ \ 65 mg
XV-3510CB w Au N v 65mg
XV-3700CB W Au \ \ 65 mg
XV-3900CB w Au N N 65mg
XV4001Bx W Au \ \ 68mg
XV4001Kx Cu Alloy Ni-Pd-Au N N 194 mg
XV7001BB w Au v \ 65mg
XV7011BB w Au N N 65mg
XV-8000CB w Au N N 65 mg
Sensor XV-8000LK Cu Alloy Ni-Pd-Au \ \ 191 mg
XV-9100CD w Au N N 107mg
XV-9100LP Cu Alloy Ni-Pd-Au \ \ 651mg
XV-9100LV Cu Alloy Ni-Pd-Au N N 317mg
XV-9300CD w Au \ \ 107mg
XV-9300LP Cu Alloy Ni-Pd-Au N N 651mg
XV-9300LV Cu Alloy Ni-Pd-Au \ \ 317mg
TSU-20G Cu Sn N 7(c) -1 200 g
TSU-70G Cu Sn \ 7(c) -1 200 g
TSU-100G Cu Sn N 7(c)-1 200g
HTS-206 Fe-Ni-Co Sn-Pb N 7(a) 52 mg
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BHANDLING PRECAUTIONS

Please use the each product under the conditions provided in respective specifications and catalogues.

The crystal products are designed and manufactured to satisfy its specification, and quality and reliability of the products are ensured
through our stringent reliability tests before shipments. However, it is essential to store, mount, and use the products under proper
conditions in order to keep the quality and reliability. Please pay careful attention to following precautions and use the products under the
optimal conditions. We shall not be responsible for any deteriorated performance of the products caused by any application or usage of
the products adopted at customer's own discretion.

mCommon points for all products

1. Shock resistance
Crystal products may be damaged under some conditions, such as dropping from desks or receiving shocks during mounting. Please
do not use the products if products have received any excessive shocks.

2. Radiation
Exposure to radiation can cause deterioration in performance, so avoid irradiation.

3. Chemicals / pH
Do not use or store the product in a pH range that may cause corrosion or dissolution of the materials or packaging.

4. Adhesive
Do not use an adhesive that may cause corrosion of the packing materials, terminals, components, glass materials, and vapor
deposited materials used in the products. (For example, a chlorine-based adhesive may corrode the metal parts “lid” of a crystal unit to
diminish the hermetic qualities, lowering the performance.)

5. Halogen Compound
Do not use products in halogen gas. Even a slight amount of halogen gas, such as that found in chlorine gas in the air or in metal parts
used in the package, may corrode. Also, do not use any resin that emits halogen gas.

6. Static electricity
Excessive levels of static electricity may damage the product, please treat it in anti-static condition. Choose conductive materials for
containers and packing materials. Use a soldering gun and a measurement circuit free from high-voltage leakage and provide
grounding conduction when working with them.

7. When designing
7.1 The affect of mechanical vibration
While there is any given shock or mechanical vibration periodically to crystal products, 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 crystal products are designed to minimize the effect of mechanical vibration, we
recommend to check them in advance and to follow the PCB design guidelines as below.
7.2PCB design guidelines
(1) Ideally, the mechanical buzzer source should be mounted on a separate PCB from the crystal device. It is advisable to use cushion
or cutting PCB, if you mount on same PCB. Traveling mechanical vibration differs when applied to the PCB only vs. inside the body.
It is advisable to confirm characteristics in the body.
(2) Refer to the recommend footprint when designing.
(3) In case of using solder flux, please use it on the basis of the flux of the JIS standard (JIS C 60068-2-20/IEC 60,068-2-20).
(4) Please use the solder on the basis of the JIS standard (JIS Z 3282, Pb content 1000ppm, 0.1wt% or less) lead -free solder.

8. Notes on 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 C 60068-1/IEC 60068-1)

(2) Please carefully handle the inner and outer boxes and reel. External pressure may cause deformation of reel and tape.

9. Mounting precautions

9.1 Soldering heat resistance
The 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. Using higher temperatures over the following reflow conditions to crystal products,
even SMD products, may cause the characteristics to deteriorate. The reflow conditions within following profile are recommended.
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

. +280 °C or under @ Max. 5 s.
[Cylinder]  C-TYPE, C-2 TYPE, C-4 TYPE,HTS-206 Do not heat the package at more than +150 °C.
[ Cylinder] CA-301

+260 °C or under @ Max.10 s.
[DIP] F?.I%_S;2/452"311/‘7S:3%}8382DB /DG, Do not heat the package at more than +150 °C.
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(2) SMD products Reflow profile (example)
The availability of the heat resistance for reflow conditions of JEDEC-STD-020D.01 is judged individually. Please inquire it.

Twice reflows

+250 °C fo

+200 °C =

Temperature (°C)

+1°Cls

to +5°07/

+150 °C =

Type:E

+170 °C

+260 °C Max.

Type:T

+1°Cls

+220°C g \ 10 +5 °C/s

+1°Cls
to +5 °C/;
35s

100 s H Stable melting area

Pre-heating area E

+260 °C Max.

i f
i Pre-heating area |

60s |

<

Stable melting area

+150 °C

SEIKO EPSON CORPORATION

Type:JEDEC

+3 °Cls Max.
+200 °

. i
| 6051205 !

Pre-heating area

7N

' 60s~150s.

Te= +260 °C Max.

\ +6 °C/s Max.

30 s Max.

Stable melting area

Please make temperature rate as gentle a curve as possible.

Time(s)

Category Model Type:E Type: T Type:JEDEC Remarks
FC-12D N
FC-12M v
FC-135/ FC-135R v Please contact us
FC-13A v Available
FC1610AN
kHz Rangg MC-146 v Please contact us
Crystal unit MC-156 V Please contact us
MC-306 v Available
MC-30A v Available
MC-405 v Available
MC-406 v Available
FA-118T v
FA-128 v
FA-128S v
FA2016AA v
FA2016AN v
FA-20H v
FA1612AS v
MHzRange  FAZyIG" v
Crystal unit FA-238 v Available
FA-238A Available v
FA-238V N Available
MA-306 N Please contact us
MA-406 v Available Tc=+250 °C
MA-505 v Available Tc=+250 °C
MA-506 v Available Tc=+250 °C
TSX-3225
NS-21R v
SAW NS-32R v Available
Resonator FS-335 v Please contact us
FS-555 N Please contact us
SG2016CAN / SG2016CAA v
SG-210 series v
SG-211S*E v
SG-3030CM v
SG-3030LC/ JF/ JC v Please contact us
SG-3040 series v Please contact us
SG-310 series
SG3225EAN/ VAN/ EEN/ VEN v
SPXO SG5032CAN/ CBN/ CCN v
SG5032EAN/ VAN v
SG-615 series v Available Tc=+245 °C
SG-636 series v Please contactus | Tc=+250 °C
SG7050CAN/ CBN/ CCN v
SG7050EAN/ VAN/ EEN/ VEN N
SG7050EBN v
SG3225HBN v
SG-770 series v
HG-2150CA v Available
Selectable gggggigﬁ 1//
SPXO SG-8506CA v

< : Standard Spec.
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Category Model Type:E Type:T Type:JEDEC Remarks
EA-2102CB
EG-2001CA
EG-2002CA
EG-2021CA
EG-2101CA
EG-2102CA
EG-2102CB
EG-2103CB
EG-2121CA
SPSO EG-2121CB
(Low-jitter SAW) | EG-2123CB
EG-4101CA
EG-4121CA
XG-1000CA
XG-1000CB
XG-2102CA
XG-2103CA
XG-2121CA
XG-2123CA
XG5032HAN
SG-8002CA/ CE
SG-8002JA
SG-8002JC
Programmable SG-8003CA/ CE/ CG/ JF
SG-8101CA/ CB/ CE/ CG
SG-8018CA/ CB/ CE/ CG
SG-8101CGA
Spread SG-9101CA/ CB/ CE/ CG
Spectrum SG-9101CGA
EV7050EAN
VG7050CDN
VG2520CAN
VG7050CAN
VG-4231CA \ Available
VG-4231CB
VG-4231CE
VCXO /VCSO VG-4232CA
VG-4501CA / VG-4502CA
VG-4512CA
VG-4513CA/ CB
VG5032EDN/ VDN
VG7050EAN/ EBN/ ECN
VG3225EFN / VG5032EFN
VG3225VFN / VG5032VFN
TG1612SAN
TG2016SAN
TG2016SMN
TG2016SBN
TG2520SMN
TG2520SBN
TG2520CEN
TG3225CEN
TG-5006CE
TG-5006CG
TCXO TG-5006CJ
TG5032CGN/ SGN/ CFN/ SFN
TG5032CAN/ CBN/ CCN/ CDN
TG5032SAN/ SBN/ SCN/ SDN
TG-5035CE
TG-5035CG
TG-5035CJ
TG-5500CA
TG-5501CA
TG-3541CE

TG-3541CEA
Multi output

Oscillator MG7050 series

OCXo OG1409CAN
Module SR3225SAA

< : Standard Spec.
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Category Model Type:E Type: T Type:JEDEC Remarks

RA-4565SA N Tc=+250 °C
RA-4574SA N Please contact us Tc=+250 °C
RA4803SA Tc=+250 °C
RA-8565SA N Tc=+250 °C
RA-8581SA N Please contact us Tc=+250 °C
RA8803SA Tc=+250 °C
RA8900CE \
RA8804CE v
RTC-4543SA N Please contactus | Tc=+250 °C
RTC-4543SB N Please contact us
RTC-4574JE N Please contact us
RTC-4574NB N Please contact us
RTC-4574SA N Please contact us Tc=+250 °C
RTC-72423 N Please contactus | Tc=+245 °C
RTC-7301SF N Please contact us
RTC-8564JE N Please contact us
RTC-8564NB N Please contact us
RX-4035LC
RX-4035SA Y
RX-4045NB N Please contact us
RX-4045SA N Please contact us Tc=+250 °C
RX-4571LC \

Real Time RX-4571NB \

Clock Module RX-4571SA \ Tc=+250 °C
RX-4574LC N Please contact us
RX-4581NB N Please contact us
RX-4803LC \
RX-4803SA Y Tc=+250 °C
RX6110SA Y Tc=+250 °C
RX8010SJ Y Tc=+250 °C
RX-8025NB N Please contact us
RX-8025SA N Please contact us Tc=+250 °C
RX-8035LC
RX-8035SA N
RX8130CE \
RX-8564LC v Please contact us
RX-8571LC y
RX-8571NB N
RX-8571SA \ Tc=+250 °C
RX-8581JE v Please contact us
RX-8581SA N Please contact us Tc=+250 °C
RX-8731LC y
RX-8803LC N
RX-8803SA N Tc=+250 °C
RX8804CE Y
RX8900CE N
RX8900SA ; N Tc=+250 °C

. FF-32N Please contact us

SAW Filter FF-555 N Please contact us
XV-3500CB/ XV-3510CB N
XV-3700CB Y
XV-3900CB N
XV4001Bx Y
XV4001Kx \
XV7001BB \
XV7011BB Y

Sensor XV-8000CB Y
XV-8000LK Y
XV-9100CD \
XV-9100LP \ Tc=+250 °C
XV-9100LV Y Tc=+250 °C
XV-9300CD N
XV-9300LP \ Tc=+250 °C
XV-9300LV N Tc=+250 °C

V' : Standard Spec.
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9.2 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.

9.3 Notes for each package type
(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.

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

® |nstallation example

More than 0.5 mm

—

L

Direct soldering to the case may deteriorate the characteristics.

Printed circuit board

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

(5)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.

9.4 Ultrasonic cleaning
(1)Products using AT-cut crystal and SAW resonator/filter can be cleaned by ultrasonic methods. 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.

(2)Products using tuning-fork crystals, gyro sensors and OCXOs cannot be guaranteed if cleaned using ultrasonic methods, because
crystal may be destroyed.

(3)Do not wash open-type products.

(4)With washable products, avoid the use of cleaners or solvents that may negatively affect the product.

(5) By solder flux residual moisture absorption and solidification, it may course of migration etc. So, it may affect the reliability and
quality of the product negatively. Please clean up the residue of flux and dry the PCB.

10. Handling
Do not touch the surface of IC directly with tweezers or any hard tools, jigs.

11. Use environment (temperature and humidity)

Please use the products within rating temperature range in concern temperature distribution in body and seasonal changes. In high
humidity environment, it may cause malfunction caused by the dew condensation. Please prevent dew condensation.
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B Crystal unit / Resonator

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 “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 “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 "Load capacitance” )

H Crystal Oscillator and real time clock module

All crystal oscillators and real time clock modules are provided with an IC.

1. Noise
Applying excessive level of extraneous noise to power source or input terminal may cause latch up or spurious phenomenon,
which results in malfunction and breakdown.

2. Power supply line
Line impedance of a power supply should be as low as possible.
3. Output Load
It is recommended that output load is installed as close as possible to an oscillator (within 20 mm).

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

5. Heat impact
Repeated large changes in temperature may degrade the characteristics of a deteriorated crystal unit and cause breakage of wires
inside the plastic mold. This must be avoided.

6. Mounting direction
Incorrect mounting of the oscillator may cause malfunction and breakdown, so please check the mounting direction when installing.

7. Power on
It is not recommended to power on from intermediate electric potential and / or extreme fast power on. Powering on under such
conditions may cause no oscillation and / or malfunction.

H Sensing device
1. Interference between the sensors
The crystal sensor may catch the interference by board vibration and power supply common impedance.
2. Protection against vibration
Please consider about protection against vibration when the crystal sensor is operated in vibration condition.
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HBPRECAUTIONS IN DESIGNING OSCILLATION CIRCUITS

1. Drive level
Drive level denotes electric power required to oscillate a crystal unit, which can be calculated using the following formula.

Drive level (P ) =i +Re

Where i stands for current to pass in the crystal unit, Re for effective resistance of crystal unit, and Re=R1(1+Co/CL)>.
If the Drive level (P) exceeds the specified level, oscillation frequency will shift. This occurs because an excessive level of power

causes stress for the crystal and, consequently, temperature rises. If excessive drive level of power is applied to the crystal unit,
this may deteriorate or damage the characteristics.

Equivalent circuit of crystal unit Oscillation circuit
Rf
»—Do—«
L1 C1  Ri i Ro
. =
11 X'tal

Co — S—

CG; Cop g

2. Allowance for oscillation

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

@ Crystal unit and Oscillator @ Check of Negative resistance
Rf
NNV
Crystal unit Oscilator 1. Connect the resistance (r) to the circuit in series with the crystal unit.
oL [>o
L 2. Adjust (r) so that oscillation can start (or stop).
T r Ro 3. Measure (r) when oscillation just starts (or stops) in (2) above.
CI(Re) R F——| I:I 4. Recommended (r)
| X'tal (r)> ClI x(5 to 10)
- "

3. Load capacitance
Differences in the load capacitance of the oscillation circuit may result in a different oscillation frequency from the desired one, as
shown in the figure below. Approximate expression of the load capacitance of the circuit CL= CG x CD / (CG+CD)+CS.
Where CS stands for stray Capacity of the circuit.

@ Frequency and load capacitance |@Reference for setting parameters of oscillation circuit

characteristics
'\/R\f/\/
100 Symbol | Rr(MQ) | Ro (k) | Co(pF) | Co(pF)
e DC Frequency rangé
X 50 20 kHz to 60 kHz 20 500 10 10
< Rb
s 60 kHz to 165 kHz 10 300 10 10
3 07 T |:| 5.5 MHz to 30 MHz 5~15 | 5~15
qg:_ e X'tal (Fundamental) 1 05
Ij‘_j 50 30 MHz~50 MHz 5~10 5~10
Cc Co (Fundamental)

I I I IC: equivalent to TC74HCUO04 (Unbuffer)

5 10 15 IC: equivalent to TC74VHCUO04 (Unbuffer) (30 MHz to 50 MHz)
(TC74HCUO04 and TC74VHCUO04 are product number of
Load capacitance (pF) Toshiba Corp.)
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‘P:&CKING SPECIFICATIONS

For SMD products, recommendation 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

Crystal Unit

V2

Polyethylene small bag Imor boxes HTS-206

500 pcs / vinyl bags

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

Model Quantity

Conductive tube
SG-531
SG-8002DC 35 pcs / tube

Stopper SG-51

@ SG-8002DB 25 pcs / tube
RTC-72421
@ RTC-7301DG

3. SMD
SMD products are packed in the shipping carton as below table in accordance with taping standards EIA-481 and IEC-60286.

200r1.2

-

15 40 ———————— Direction of feed

AV
‘m\ ® & o o o o o ) A A Carrier
" Tape

|

y

\ Top tape
<A D
b
RECOMMENDATION PACKING QUANTITY and DIMENSION (Unit:mm)
@Crystal Unit
Model Quantity Reel dimension Career Tape dimension Direction of feed
(pcs/Reel) a \ b | w A | B | c | D (L=left direction)
kHz Range Crystal unit
FC-12D 6000 $180 D60 9 4 5.25 8 0.45 L
FC-12M 5000 180 D60 9 4 5.25 8 0.75 L
FC-135/FC-135R 3000 $180 D60 13 4 7.25 12 1 L
FC-13A 3000 $180 D60 13 4 7.25 12 1 L
FC1610AN 5000 180 D60 9 4 5.25 8 0.65 L
MC-146 9000 $330 80 or ®100 17 4 9.25 16 1.6 L
MC-156 3000 ®330 ®80 or ®100 17.5 8 9.25 16 1.65 L
MC-306 3000 $330 80 or ®100 17.5 8 9.25 16 2.7 L
MC-30A 3000 330 ®80 or ®100 17.5 8 9.25 16 2.7 L
MC-405 1000 $330 80 or ®100 17.5 8 9.25 16 3.8 L
MC-406 1000 330 ®80 or ®100 17.5 8 9.25 16 3.8 L
MHz Range Crystal unit

FA-118T 6000 180 D60 9 4 5.25 8 0.5 L
FA-128 5000 $180 D60 9 4 5.25 8 0.7 L
FA-128S 5000 180 D60 9 4 5.25 8 1.0 L
FA2016AA 5000 180 D60 9 4 5.25 8 0.7 L
FA2016AN 5000 $180 D60 9 4 5.25 8 0.7 L
FA-20H 5000 180 D60 9 4 5.25 8 0.75 L
FA1612AS 5000 $180 D60 9 4 5.25 8 0.7 L
FA2016AS 5000 ®180 D60 9 4 5.25 8 0.7 L
FA-20HS 3000 $180 D60 9 4 5.25 8 1.15 L
FA-238 4000 180 D60 9 4 5.25 8 1.05 L
FA-238A 4000 $180 D60 9 4 5.25 8 1.05 L
FA-238V 4000 180 D60 9 4 5.25 8 1.05 L
MA-306 3000 $330 80 or ®100 17.5 8 9.25 16 2.7 L
MA-406 1000 330 ®80 or ®100 255 12 13.25 24 4 L
MA-505 1000 $330 80 or ®100 25.5 12 13.25 24 4.8 L
MA-506 1000 $330 80 or ®100 25.5 12 13.25 24 4.8 L
TSX-3225 4000 ®180 D60 9 4 5.25 8 1 L
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@®SAW Resonator

Model Quantity Reel dimension Career Tape dimension Directioq of feed
(pcs/Reel) a b w A B C D (L=left direction)
FS-335 4000 ®330 ®80 or ®100 13.5 8 7.25 12 1.52 R
FS-555 4000 ®330 ®80 or ®100 13.5 8 7.25 12 2 R
NS-21R 3000 »180 60 9 4 5.25 8 1.15 L
NS-32R 4000 ®330 ®80 or ®100 13.5 8 7.25 12 1.52 R
@SPX0
SG2016CAN / SG2016CAA 3000 »180 D60 9 4 5.25 8 L
SG-210 series 3000 180 D60 9 4 5.25 8 L
SG-211 series 3000 »180 D60 9 4 5.25 8 L
SG-3030CM 3000 D180 D60 13 4 7.25 12 L
SG-3030JC 1000 330 ®80 or ®100 17.5 8 9.25 16 3.3 L
SG-3030JF 1000 254 $100 17.5 8 9.25 16 2.3 L
SG-3030LC 2000 ®180 P60 13 4 7.25 12 1.45 L
SG-3040JC 1000 ®330 D80 or ®100 17.5 8 9.25 16 3.3 L
SG-3040LC 2000 180 P60 13 4 7.25 12 1.45 L
SG-310 series 2000 180 D60 9 4 5.25 8 1.4 L
SG3225 series 2000 180 D60 9 4 5.25 8 1.4 L
SG5032 series 1000 ®180 D60 13 8 7.25 12 1.4 L
SG7050EEN/ VEN 1000 ®180 D60 17 8 9.25 16 2.1 L
SG7050 series 1000 254 $100 17.5 8 9.25 16 2.1 L
SG-615 series 1000 330 80 or ®100 25.5 12 13.25 24 4.8 L
SG-636 series 1000 @330 ®80 or ®100 17.5 8 9.25 16 3 L
SG-770 SCD 1000 180 D60 17 8 9.25 16 2.1 L
SG-850xCA 1000 »180 D60 17 8 9.25 16 2.1 L
HG-2150CA 1000 ®254 ®100 17.5 8 9.25 16 2.3 L
O®SPSO (Low-jitter SAW
EA-2102CB 1000 ®180 P60 13 8 7.25 12 1.7 L
EG-21xxCB 1000 ®180 D60 13 8 7.25 12 1.7 L
EG-2xxxCA 1000 »180 D60 17 8 9.25 16 2.1 L
EG-4101CA 1000 ®180 D60 17 8 9.25 16 2.1 L
EG-4121CA 1000 180 D60 17 8 9.25 16 2.1 L
XG-1000CA 1000 180 D60 17 8 9.25 16 2.1 L
XG-1000CB 1000 »180 D60 13 8 7.25 12 1.7 L
XG-21xxCA 1000 ®180 D60 17 8 9.25 16 2.1 L
XG5032HAN 1000 »180 D60 13 8 7.25 12 1.7 L

® Programmable & Spread Spectrum
SG-8002CA/ SG-8003CA/

S0.81010A/ SG.80180A 1000 ®254 ®100 17.5 8 9.25 | 16 23 L
SG-8002CE/ SG-8003CE/

c0.81010E/ SG.80180E 2000 ®180 ®60 9 4 5.25 8 1.4 L
SG-8101CB/ SG-8018CB 1000 ®180 ®60 13 8 725 | 12 1.4 L
SG-8002JA 1000 ®330 | ®80or®100 | 255 | 12 | 1325 | 24 4.8 L
SG-8002JC 1000 ®330 | ®80or®100 | 17.5 8 9.25 | 16 3.3 L
SG-8003JF 1000 ®254 ®100 17.5 8 925 | 16 2.3 L
SG-8003CG/ SG-8101CG

0801800/ SO.810100A | 3000 ®180 ®60 9 4 5.25 8 1.15 L
SG-9101CA 1000 ®254 ®100 17.5 8 9.25 | 16 23 L
SG-9101CB 1000 ®180 ®60 13 8 725 | 12 1.4 L
SG-9101CE 2000 ®180 ®60 9 4 5.25 8 1.4 L
SG-9101CG/ SG-9101CGA | 3000 ®180 P60 9 4 5.25 8 1.15 L

®VCXO/VCSO

EV7050EAN 1000 ©180 60 17 8 925 | 16 2.1 L
VG2520CAN 3000 ®180 ®60 9 4 5.25 8 1.15 L
VG7050CDN 1000 ®180 ®60 17 8 925 | 16 2.1 L
VG7050CAN 1000 ®254 ®100 17.5 8 9.25 | 16 2.3 L
VG-4231CA 1000 ®254 ®100 17.5 8 925 | 16 2.3 L
VG-4231CB 1000 ®180 ®60 13 8 725 | 12 1.4 L
VG-4231CE 2000 ®180 ®60 9 4 5.25 8 1.4 L
VG-4232CA 1000 ®254 ®100 17.5 8 925 | 16 2.3 L
VG-45xxCA 1000 ®180 ®60 17 8 9.25 | 16 2.1 L
VG-4513CB 1000 ®180 ®60 13 8 725 | 12 14 L
VG3225EFN/ VG3225VFN 2000 ®180 ®60 9 4 5.25 8 1.4 L
VG5032EFN/ VG5032VFN 1000 ®180 ®60 13 8 725 | 12 14 L
VG5032EDN/ VDN 1000 ®180 ®60 13 8 725 | 12 1.4 L
VG7050EAN/ EBN/ ECN 1000 ®180 ®60 17 8 925 | 16 2.1 L
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@®TCXO
Model Quantity Reel dimension Career Tape dimension Direction of feed
(pcsl/reel) a b W A B C D (L=left direction)
TG1612SAN 18000 ®330 ®100 9.4 4 5.25 8 0.7 L
TG2016SAN 12000 $330 ®100 9.4 4 5.25 8 1 L
TG2016SBN/ TG2016SMN 12000 ®330 ®100 9.4 4 5.25 8 1 L
TG2520SBN/ TG2520SMN 10000 $330 ®100 9.4 4 5.25 8 1.15 L
TG2520CEN 10000 ®330 ®100 9.4 4 5.25 8 1.15 L
TG3225CEN 2000 ®180 ®60 9 4 5.25 8 1.4 L
TG-50xxCE 2000 $180 ®60 9 4 5.25 8 1.4 L
TG-50xxCG 10000 ®330 ®100 9.4 4 5.25 8 1.15 L
TG-5035CG (AEC-Q200) 2000 ®180 ®60 9.4 4 5.25 8 1.15 L
TG-50xxCJ 12000 ®330 ®100 9.4 4 5.25 8 1 L
TG5032CGN/SGN/CFN/SFN 1000 $180 ®60 13 8 7.25 12 1.4 L
TG5032CAN/CBN/CCN/CDN 1000 $180 ®60 13 8 7.25 12 1.4 L
TG5032SAN/SBN/SCN/SDN 1000 $180 ®60 13 8 7.25 12 1.4 L
TG-5500CA 1000 254 ®100 17.5 8 9.25 16 2.3 L
TG-5501CA 1000 254 ®100 17.5 8 9.25 16 2.3 L
TG-3541CE/ TG-3541CEA 2000 ®180 D60 9 4 5.25 8 1.4 L
@Multi output oscillator
MG7050 series 1000 180 ®60 17 8 9.25 16 2.1 L
@®Module
SR3225SAA 3000 | 180 | ®60 9 | 4 | 525 ] 8 | 14 | L
@®Real time clock module
RA-4565SA 1000 $330 P80 or ®100 17.5 12 9.25 16 3.65 L
RA-4574SA 1000 $330 ®80 or 100 17.5 12 9.25 16 3.65 L
RA4803SA 1000 $330 ®80 or 100 17.5 12 9.25 16 3.65 L
RA-8565SA 1000 $330 ®80 or 100 17.5 12 9.25 16 3.65 L
RA-8581SA 1000 $330 ®80 or ®100 17.5 12 9.25 16 3.65 L
RA8803SA 1000 $330 ®80 or 100 17.5 12 9.25 16 3.65 L
RA8900CE 2000 $180 ®60 9 4 5.25 8 1.4 L
RA8804CE 2000 $180 ®60 9 4 5.25 8 1.4 L
RTC-4543SA 1000 $330 ®80 or ®100 17.5 12 9.25 16 3.65 L
RTC-4543SB 1000 $330 ®80 or 100 25.5 12 11.5 24 2.5 L
RTC-4574JE 1000 ®330 ®80 or 100 17.5 12 9.25 16 2 L
RTC-4574NB 1000 $330 ®80 or 100 17.5 12 9.25 16 1.8 L
RTC-4574SA 1000 $330 ®80 or 100 17.5 12 9.25 16 3.65 L
RTC-72423 1000 ®330 ®80 or 100 25.5 16 13.25 24 2.95 L
RTC-7301SF 1000 $330 ®80 or 100 17.5 12 9.25 16 2.4 L
RTC-8564JE 1000 »330 ®80 or ®100 17.5 12 9.25 16 2 L
RTC-8564NB 1000 $330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-4035LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-4035SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX-4045NB 1000 ®330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-4045SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX-4571LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-4571NB 1000 ®330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-4571SA 1000 ®330 D80 or ®100 17.5 12 9.25 16 3.65 L
RX-4574LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-4581NB 1000 ®330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-4803LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-4803SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX6110SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX8010SJ 1000 $330 ®80 17.5 12 9.25 16 2.95 L
RX-8025NB 1000 ®330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-8025SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX-8035LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-8035SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX8130CE 2000 ®180 ®60 9 4 5.25 8 1.4 L
RX-8564LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-8571LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-8571NB 1000 ®330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-8571SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX-8581JE 1000 ®330 ®80 or 100 17.5 12 9.25 16 2 L
RX-8581NB 1000 ®330 ®80 or 100 17.5 12 9.25 16 1.8 L
RX-8581SA 1000 »330 ®80 or ®100 17.5 12 9.25 16 3.65 L
RX-8731LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-8803LC 2000 ®180 ®60 13 4 7.25 12 1.45 L
RX-8803SA 1000 ®330 ®80 or 100 17.5 12 9.25 16 3.65 L
RX8804CE 2000 ®180 D60 9 4 5.25 8 1.4 L
RX8900CE 2000 $180 ®60 9 4 5.25 8 1.4 L
RX8900SA 1000 »330 D80 or ®100 17.5 12 9.25 16 3.65 L
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@SAW Filter

Model Quantity Reel dimension Career Tape dimension Direction of feed
(pcs/Reel) a b W A B C D (L=left direction)

FF-555 4000 ®330 $80 or $100 13.5 8.0 7.25 12.0 2.0 R
FF-32N 4000 ®330 ®80 or 100 13.5 8.0 7.25 12.0 1.52 R

@®Sensor
XV-3510CB 2000 ®254 ®100 13.4 8 7.25 12 2.1 L
XV-3500CB 2000 ®254 $100 13.4 8 7.25 12 2.1 L
XV-3700CB 2000 ®254 $100 13.4 8 7.25 12 2.1 L
XV-3900CB 2000 ®254 ®100 13.4 8 7.25 12 2.1 L
XV4001Bx 2000 ®254 $100 13.4 8 7.25 12 2.1 L
XV4001Kx 1000 ®254 $100 13.4 8 7.25 12 3.7 L
XV7001BB/XV7001BB 2000 ®254 $100 13.4 8 7.25 12 2.1 L
XV-8000CB 2000 ®254 $100 13.4 8 7.25 12 2.1 L
XV-8000LK 1000 $254 $100 13.4 8 7.25 12 3.7 L
XV-9100CD 2000 ®254 $100 13.4 8 7.25 12 1.8 L
XV-9100LP 500 $330 $80 or $100 254 12 13.25 24 8.5 R
XV-9100LV 1000 ®330 ®80 or ®100 17.4 12 9.25 16 4.5 L
XV-9300CD 2000 ®254 $100 13.4 8 7.25 12 1.8 L
XV-9300LP 500 ®330 ®80 or ®100 25.4 12 13.25 24 8.5 R
XV-9300LV 1000 ®330 ®80 or ®100 17.4 12 9.25 16 4.5 L
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mGlossary

Item Content Object

Fundamental mode First harmonic crystal vibration mode. X'tal ,OSC
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 modg’/"3™ overtone mod
-«

“—>

L\ HDDDY

1) kS ‘
NN oyNNIV Y

-~ —>

SAW Resonator

Ll

SAW Structure figure Vibration mode

=

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. 0OsC
Symmetry (tw/t) Ratio of full and half cycles. 0osC
(SYM)
CMOs TTL
[ tr tr e tr
Vce Vce
80%0r90% Vet ,_ \ ’ ~
50% Vee \ 24V \
\ 14V
10%0r20% Veg 04V \
_ / _ /
GND GND
tw i 4 ij
VoH VoL W - VOH VoL
NOTE : SYM=tw/t < 100% NOTE : SYM=tw/t X 100%
Clipped Sine LV-PECL
tr 1t
Voo ao%o\:cc p our
GND ><
\ 20 % of ampiitud
Vee-2 our
1 GND "
N SYM=tw/t
SYM Wbl t
LVDS HCSL
LA
Vee
— out o Vovs
0% of OUT Voor Voot rex Al 0525V \ \ /
emeliude Voce: * X
out ¥
Vosi Vos2 0.175
GND OUT—/ H Vuos \«—/ \
tw SYM=tw/t
R dVoo = | Vopi-Vooz | w SYM=tw/t
dVos = | Vosi-Vos: | t
(Equivalent)series Energy distortion to the (equivalent) internal charge capacitance component of the crystal unit, Xtal
capacitance (C+1) 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)
X'tal:Crystal unit, OSC:Crystal oscillator More details are available on the website.
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Item Content Object

Drive level (DL) Current or voltage level in the oscillating (operating)state.(Drive power= power Xtal
required to oscillate crystal unit.)

Deviation in PB The difference between the max. and min. attenuations within a pass band. Filter
Frequency (f) Number of waves (cycles)per second. The relation between frequency and cycle is f(Hz)=1/t(s). ALL
(Frequency )aging Amount of frequency drift when operated under the specified conditions for a specified term. ALL
(f_age, f_aging)
Frequency tolerance Under specified conditions at an ambient temperature of +25 °C,the difference in actual (measured) Xtal
precision (f_tol) frequency from the nominal frequency.
Frequency voltage Taking the output frequency at the central voltage in the operating voltage range as the reference, OSsC
Coefficient 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.

Frequency tolerance Within standard temperature and operational voltage ranges, the drift in the output frequency. osC
(f_tol) The output frequency drift including frequency temperature characteristics and frequency voltage
characteristics.
When there is an annotation in the margin, It is given to priority.
HFF-XTAL HFF-XTAL is a high frequency fundamental mode crystal unit using inverted-mesa shape AT-cut blank | OSC

fabricated with photolithographic technology.  Therefore it has an excellent stability for temperature,
aging and shock.

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.

Afff= B(Ti-0X)? 0X:specified temperature
O AT crystal unit.

Afff= a(6X-25) + B(0X-25)? + 3(6X-25)%

Examples of frequency temperature characteristics

Tuning fork crystal units AT-cut crystal units SAW resonator
0 7 40 L N
~ 10 ~40 30 T e
7 \ 320 / “,% 2 T | TRIN
g g T =1 , s
3 40 5 0 —— E 0 L N
g 50 Typical 720 > 10/ L/ \
5 /| ] mi=25°C \[] & s ) .
60 540 220 ’
79 / [ \ -60 £ 3ol \
/ ‘ ‘ ‘ ‘ 40 !
-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)
Group delay distortion The difference between the max. and min. group delay within a pass band B1 unless otherwise Filter
(At) specified.
Insulation resistance Resistance between lead and lead, or between lead and case package.(conductive package) ALL
(IR)
Insertion loss (L) The logarithmic ratio of the power delivered to the load impedance before insertion of the filter to the | Filter
power delivered to the load impedance after insertion of the filter.
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

(Vcc-GND) may result in characteristic degradation or destruction.

Max. input level (R) The max. power that can be delivered to the filter without destructing the filter. Filter

Nominal frequency Nominal value of frequency of crystal unit. Xtal

(f_nom ) A frequency given in specification, to which other frequencies may be referred. Filter

Operating temperature Temperature range where specification characteristics are fulfilled,unless otherwise specified. ALL

Range(T_use)

Origin frequency (fo) Oscillation source frequency of oscillator inside oscillation system. OSsC
X'tal:Crystal unit, OSC:Crystal oscillator More details are available on the website.
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Fall time(tr) The time it takes for the output wave form to change from the high voltage(high level) to the low voltage(low | OSC
level). Also called wave form fall time. See waveform diagram under Symmetry.
Rise time(tr) The time it takes for the output wave form to change from the low voltage (low level) to the high voltage 0OSC
(high level). Also called wave form fall time. See wave from diagram under Symmetry.
Oscillation circuit Circuit needed to oscillate crystal unit. Circuit Xtal
Constants will differ with type of crystal unit
and frequency.
Basic oscillation circuit using CMOS IC
Rf
RD
Jul
N X'tal e
Cb Cob
A A
Start-up time The time from power on until the wave form stabilizes. 0OSsC
(t_str) However, voltage rise times depend on the power supply,
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).
@ Timing
OE pin: High or open. o pm—
Specified frequency output = enabled.
OE pin: Low. Output is high impedance=disabled. ViL
Oscillation is not stopped, so after the clock g | sabled 2
is disabled, it is not synchronized with OE ‘ T
(clock is continuous). o
High impedance
OUTPUT
Output frequency (fo) The frequency output from the oscillator circuit or the crystal oscillator system. 0OSC
Output load conditions | The types and quantities (power) of the loads that can be connected to the oscillator. OosC
Calculated for 1 TTL as loH = -40 pA, loL = 1.6 mA and for LS-TTL as loH = -20 pA, loL, = 0.4 mA.
Overtone Vibration state when crystal is vibrating as a high harmonic(see base wavelength). It is harder X'tal,0SC
To match the overtone oscillation circuit with the crystal unit than the fundamental oscillation circuit.
Pass band Pass band (BW) Filter
(BW) A band of frequencies B1 in which the attenuation is equal to or less than a specified value A1
A band of frequencies B1 in which the attenuation is equal to or less than the insertion loss L.
Stop band attenuation
Bands of frequencies B2 and B3 in which the attenuations are equal to or greater than specified values A2
and A3 respectively.
In the case that it defines with minimum loss in pass band. (MHz or kHz) In the case that it defines with maximum loss in pass band. (MHz or kiz)
7 -fo -fs -f1 o +1 +2  +f3 +a f8 fr_fo f1 o f2 fa  fa fs
™M ‘ A2
@)
Ripple (R) The difference between the max. and min. peak attenuation within a pass band. Filter
Recommended Excitation level for optimum oscillation characteristics. Xtal
drive level (DL)
Shunt capacitance(Co) | Charge capacitance between the two electrodes in the crystal unit. Xtal

X'tal:Crystal Unit, OSC:Crystal Oscillator
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Soldering conditions Temperatures or times over these limits may result in characteristic degradation or destruction. ALL
(TsoL)
Stand-by (ST) Function that halts crystal unit oscillation and frequency Division. Cuts the current consumed by the | OSC
oscillators circuit and the frequency division stage.
ST pin-high or open: Specified frequency output. | ® T
ST pin-low: Output is low level,oscillation stops. st v
: Output is low level (weak pull-down),
oscillation stops. e
: Output is high impedance, P 4 tPx
oscillation stops.
Please refer to each data sheet. M
Low level
OUTPUT Ve
Shortage temperature Maximum absolute rating for the discharged state (no input of voltage, current or power). ALL
Range(T_stg) Exposure to temperatures over this level may result in characteristic degradation or destruction.
To assure precision, store at room temperature whenever possible.
Spurious response Min. attenuation caused by extraordinary response in the stop band. Spurious response usually | Filter
A4 (dB) appears at a higher frequency than the center frequency.
Supply voltage (Vcc) Voltage input to Vcc pin which will support continuous operation with specification characteristics. oscC
Terminating impedance Either of the impedances presented to the filter by the source or by the load. Filter
(2t) (Rt: Resistive portion, Ct: Parallel capacitive portion including stray capacitance)
VSWR Voltage Standing Wave Ratio Filter

X'tal:Crystal Unit, OSC:Crystal Oscillator

More details are available on the website.
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B Manufacturing Plant
Plant Date Operations Commenced Products
Crystal unit, Crystal oscillator,
. Real time clock module,
Ina Plant / Seiko Epson Corp. Jun.1959 Surface acoustic wave device,
Sensing device
Miyazaki Epson Co., Jun.1984 Crystal Chip, Synthetic quartz
Epson Atmix Co., Oct.1999 Synthetic quartz
Plant Date Operations Commenced Products
. - . Crystal unit, Crystal oscillator, Sensing device,
®: Epson Precision Malaysia Sdn. Bhd. Dec.1974 Real time clock module
©: Epson Precision (Thailand) Ltd May.1988 Crystal unit, Surface acoustic wave device
) ) Crystal oscillator
. iai Mar.1997 Crystal unit, Crystal oscillator
(0: Epson Precision Suzhou Co.,Ltd. Real time clock module
: Epson Portland ,Inc. Jun.2000 Synthetic quartz

B Business area

@ Plant
W Sales Office
AMERICA
(Canada / United States / Arherica) EUROPE / CIS./ MIDDLE EAST /' AFRICA
® Epson America, fnc @ Epson Europe Electronics GmbH
)
. ®
W) 2.5
] (‘D u
®@ 'Y
@ @
@ )
%O
ASIA
(® Epson (China) Co., Ltd.
@ Epson Hong Kong Ltd.
@ Epson Taiwan Technology & Trading Ltd.
(B Epson Singapore Pte. Ltd.
@ Seiko Epson Corporation Korea Office
AUSTRALIA/ NEW ZEALAND
(5 Epson Singapore Pte. Ltd.
Tokyo
Osaka
Epson Atmix Co.,
W
fh“ 0 \
\ Ina Plant
=« ! Miyazaki Epson Co.,




AMERICA

Epson America, Inc.

Headquarter

San Jose Office

3840 Kilroy Airport Way

Long Beach, California 90806-2452 USA
Phone: (1)-562-290-4677
www.epson.com/microdevices

214 Devcon Drive
San Jose, CA 95112 USA
Phone: Toll Free (1)-800 228-3964 or (1)-408-922-0200

EUROPE

Epson Europe Electronics

GmbH

Headquarter Riesstrasse 15, 80992 Munich, Germany
Phone: (49)-89-14005-0 Fax: (49)-89-14005-110
www.epson-electronics.de

Epson (China) CO., Ltd.

Headquarter

Shanghai Branch
Shenzhen Branch

Epson Hong Kong Ltd.

Epson Taiwan Technology
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4F, Tower 1 of China Central Place, 81 Jianguo Street, Chaoyang District, Beijing 100025 China
Phone: (86) 10-8522-1199 Fax: (86) 10-8522-1125
www.epson.com.cn

High-Tech Building,900 Yishan Road Shanghai 200233,China
Phone: (86) 21-5423-5577 Fax: (86) 21-5423-4677

Room 804-805 8F, Tower 2, Ali Center, No.3332 Keyuan South Road, Shenzhen Bay, Nanshan District, Shenzhen, China 518054
Phone: (86) 755-3299-0588 Fax: (86) 755-3299-0560

Unit 715-723 7/F Trade Square, 681 Cheung Sha Wan Road, Kowloon, Hong Kong
Phone: (86) 755-3299-0588 Fax: (86) 755-3299-0560 (Shenzhen Branch)

www.epson.com.hk

& Trading Ltd.

15F, No.100, Songren Rd.,Sinyi Dist.,
Taipei City 110, Taiwan

Phone: (886) 2-8786-6688
www.epson.com.tw

No 1 HarbourFront Place, #03-02 HarbourFront Tower One, Singapore 098633.
Phone: (65) 6586-5500 Fax: (65) 6271-3182
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Seiko Epson Corporation Korea Office
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