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ENERGY SAVING EPSON

EPSON offers effective savings to its customers through Our concept of Energy Saving technology conserves
a wide range of electronic devices, such as semiconductorsesources by blending the essence of these three efficiency
liquid crystal display (LCD) modules, and crystal devices. technologies. The essence of these technologies is repre-
These savings are achieved through a sophisticated meldirgented in each of the products that we provide to our cus-
of three different efficiency technologies. tomers.

Power saving technoloc-

provides low power cor
sumption at low voltages.
Space saving technolo
provides further reductiol
in product size and weig
through super-precise pt
cessing and high-densi
assembly technology.
Time saving technoloc
shortens the time requir
for design and developme
on the customer side a
shortens delivery times.

ISO 9001

In the industrial sector, leading priorities include mea-
sures to counter the greenhouse effect by reducing CO2,
measures to preserve the global environ-
ment, and the development of energy-
efficient products. Environmental
problems are of global concern, and
although the contribution of energy-
Saving saving technology developed by
EPSON may appear insignificant,
we seek to contribute to the develop-
ment of energy-saving products by our
customers through the utilization of our electronic devices.
EPSON is committed to the conservation of energy, both
for the sake of people and of the planet on which we live.
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1ISO 9001 0088 ISO 14001 BDES

Power Saving

Resource

Space Saving

Time Saving

SEIKO EPSON CORP. QUARTZ DEVICE DIVISION acquired ISO9001 and 1SO14001 certification

by B.V.Q.l. (Bureau Veritas Quality International) .

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

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko
Epson. Seiko Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any
liability of any kind arising out of any inaccuracies contained in this material or due to its application or use in any product or
circuit and, further, there is no representation that this material is applicable to products requiring high level reliability, such as,
medical products. Moreover, no license to any intellectual property rights is granted by implication or otherwise, and there is no
representation or warranty that anything made in accordance with this material will be free from any patent or copyright
infringement of a third party. This material of portions there may contain technology or the subject relating to strategic products
under the control of the Foreign Exchange and Foreign Trade Control Law of Japan and may require an export license from the
Ministry of International Trade and Industry or other approval from another government agency.
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B Frequency range

Model 20 KHz 100 KHz 1 MHz 24 MHz 40 MHz 64 MHz
C-001R @ 32.768 KHz
C-002RX @ 32.768 KHz
C-004R @ 32.768 KHz
Low and medium-frequency C-005R @ 32.768 KHz
crystal units MC-156 @ 32.768 KHz
. . C-2-TYPE 20 KHz to 165 KHz, 307.2 KHz
(tuning fork crystal units) C-4-TYPE 32 KHz to 120 KHz, 192 KHz L1
MC-206 32 KHz to 100 KHz
MC-306 20 KHz to 165 KHz [m1
MC-405/406 20 KHz to 165 KHz, 307.2 KHz [
CA-301 4 MHz to 64 MHz 2
MA-306 17.7 MHz to 41 MHz
High-frequency MA-406 o
crystal units MA-505/506 4 MHz to 64 MHz
(AT-cut crystal units) %‘:232: 9.6 MHz to 27 MHz
SA-315H/HZ 10 MHz to 27 MHz
FA-365 14 MHz to 41 MHz

[J1 Since there are unavailable frequencies, please be sure to contact your nearest distributor or please refer to the frequency list. (page 15)
[J2 8.0 MHz < f < 8.2 MHz: unavailable. For frequencies less than 5.5MHz, please refer to the frequency list. (page 20)

B Specifications

Item Dimensions Nominal frequency FreqL(lg?ac%/dtaorlg)r ance Frquﬁgrcg/égpiws%ecrsature Series resistance Load capacitance Storager;%rgg S temg%?gtrgﬂengange
L x W xH (mm) f Af/f R1 CL Tsic Toer
C-001R #3.1x8.0
o BLEx50 32.768 KHz +20ppm Peak temperature (67): | 35 KQ to 50 KQ
C-005R 21.2x4.6 25°C typ. 60F t 20 t0 +70°C 1010 +60°C
0 oo E (0] E (o]
C-2-TYPE 62.0x 6.0 20KHz to 169KHZ | 4200 +100ppm 61055 KQ P
C-4-TYPE 91550 32KHz 10 420KHzZ | 450 to +100ppm Feroerate st 10 t0 55 KQ
MC-156 7.0x3.1x15 32.768KHz +20 to £50ppm ) po — 65 KQ TpF
MC-206 7.3%4.1x20 | 32 KHz to 100 KHz gf (-pbm) nge T_g'z')z 15 to 55 KQ
MC-306 8.0x3.8x2.54 | 20 KHz to 165 KHz +20 to +100ppm 610 55 KO 6pF to o -55 to +125°C -40to +85°C
20 KHz to 165 KHz
MC-405/406 | 10.4x4.1x356 2 Ko
23.1x8.9 +30ppm +30ppm o
CA-301 #31x 103 4 MHz to 64 MHz (+50,+100ppm) (+50ppm) 40 to 150 Q -40 to +85°C
MA-306 8.0x3.8x254 17.734 MHz to 41 MHz +30ppm 60 KQ Fundamental: 10pF to oo, -55 to +100°C -20to +70°C
- +50 3rd overtone: 5pF to
MA-405 LL7XA8X37 | 4 MHz to 64 MHz L (fggppm) 40t0 150 Q il
MA-505/506 | 135x5.1x 457 =o0pp
CA-303HS 23.1x8.9
9.6 MHz to 27 MHz 25t050 Q -55 to +125°C
MA-406H 11.7x48x37 +10ppm +3 10 +20ppm -40 to +85°C
_ 10pF to o
SA-315H/HZ | 80x3.0x155 | 10 MHzto 27 MHz 30 t0 40 Q
FA-365 62x37x14 14 MHz to 41 MHz | *50ppm,+100ppm +30ppm 50 Q -20 to +70°C
Note: For detailed specifications, refer to the individual specifications for each product.
B Frequency and temperature characteristics example
@ Tuning fork crystal units @ AT-cut crystal units
0 /
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Bl Dimensions (Unit: mm)

@ Cylinder ® SA-315H
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L1 L2
ﬂ:'E’& s
@ SA-315HZ
: D2
o z |2
Model L1 L2 D1 D2 B ! L L
C-001R 8.0 max. | 9.0 min. 23.1 max. 20.3 1.1
¥ 2 . _ _(maa (5
C-002RX/C-2-TYPE | 6.0max.| 4.0min. | 82.0max.| 0.2 0.7 WIALY,
C-004R/C-4-TYPE | 5.0max.| 4.0min. | gl.5max| 0.2 0.5 —
C-005R 46max.| 40min. | sl2max| g0.15 03 L
CA-301 Over 5.5 MHz 8.9 max.| 9.5 min. 23.1 max. 0.3 1.1 Model L1 L2 L3 Wi Wz [D1 | D2| B
Under 5.5 MHz| 10.3 max.| 9.5min. | #3.1max.| g03 1.1 SA-315H 80max.|75min| - |30max| - |[155|p03| 1.1
CA-303HS 8.9max.| 95min. | 83.1max| 403 1.1 SA-315HZ 8.0 max.| 2.0 min.| 0.7 min.|3.0 max. | 2.5 max|1.55 [ 0.3| 1.1
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Model L1 Wi W W3 Hi Ha B Model L1 L2 L3 W1 W2 W3 Hi Hz B
MC-206 7.3 max 41 25 04 1.8 2.0 max. 5.08 MC-156 | 7.1max| 1.6 | 0.75 |33max.| 2.5 04 | 1.3 15max | 5.08

MC/MA-306 | 80max | 1.9 0.9 |[38max.| 3.2 0.5 | 2.38 | 254max.| 5.5
MA-406/406H| 11.7 max| 2.1 1.2 [48max.| 4.0 0.7 | 3.50 | 37ma |9.6
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Iﬂ/ z\mfz H a |ﬂ E
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Model L1 L2 L3 W1 W2 B H1 H2 Hs Model L w H
MC-405/406 9.6 |104lmax| 2.54 | 406max.| 0.51 | 2.29 | 3.15 | 360max| 0.2min. FA-365 6.2 max. 3.7 max. 1.4 max.

W2 W2

Hs

MA-505/506 | 12.7 |1346ma.| 2.54 | 508max| 1.09 | 3.30 | 4.19 | 460max| 0.2min.
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Model 1Hz 100 KHz 1 MHz 26 MHz 40 MHz 67 MHz 125 MHz
Low and medium-frequency SPG-8640 series 0.005 Hz to 1 MHz
crystal oscillators SPG-8650 series 0.00027 Hz to 153.6 KHz
(builtin tuping fork SPG-8651 series — (). 00027 Hz to 100 KHz
crystal unit) SG-10 10 Hz to 153.6 KHz
SG-51P
SG-531P — ] 025 MHz t0 26.00 MHz
SG-615P
SG-51PTJ
SG-531PTJ
X SC-615PT) 26.0001 MHz to 66.6667 MHz
High-frequency crystal SG-51PH
oscillators SG-531PH
(builtin AT-cut crystal unit) SG-615PH
SG-636PTF 2.2 MHz to 41 MHz
SG-636PTJ
SG-636PH 41 MHz to 70 MHz
SG-636SCE
2.2 MHz to 40 MH
SG-636PCE ’ i
SG-710 1.8 MHz to 80 MHz
High-stabilit illat HG-1012JA
igh-stability oscillators HG-2012JA 1.5 MHz to 28.6363 MHz
Voltage-controlled crystal xg_igiéji
oscillator data sheets =
VG-40300A 2.0 MHz to 28.6363 MHz
Multi-output crystal oscillators mg'ggigm — o 1.1 MHz t0 40 MHz
(builtin AT-cut crystal unit) - 210 z
MG-7010 20 MHz to 120 MHz
B Specifications
Item Output Frequency Current Operating Operating
Model frequency range stability consumption FERIEEREE temperature voltage Qutput load Qutput control
SPG-8640 series 0'?851%42 +100ppm 2mA max.
-10°C to +70°C
SPG-8650 series O s +50ppm DIP 16-pin RESET
I 1TTL
SPG-8651 series eter AV ssppm | OOMAM -10°C to +60°C 15pF
SG-10 10Hzto 153.6 KHz | +50ppm (10ppm) SIP 3-pin -10°C to +70°C —
SG-51P DIP 14-pin
SG-531P 1?553225”35 - 23mA max. DIP 8-pin ;%TTFL
SG-615P ‘ S0J 4-pin P
SG-51PTJ DIP 14-pin
SG-531PTJ DIP 8-pin 5V +0.5V 5TTL
SG-615PTJ 26.0001 MHz 35mA max S0J_4-pin
SG-51PH 10 66.6667 MHz : DIP 14-pin
SG-531PH DIP 8-pin
SG-615PH 50pF OE
-20°C to +70°C
SG-636PTF 22Mue *1009PM 13 704 ma.
SG-636PTJ 41 WH 5TTL
o 75 MHz 35mA max. SOJ 4-pin
SG-636PH 20pF( < 55 MHz)
15pF (> 55 MHz)
SG-636SCE 2.2 MHz ST
SG-636PCE to 40 MHz 9mA max. 3.3V£0.3V 30pF oF
1.8 MHz +100ppm Ceramic -10°C to +70°C 5V 0.5V
SG-710 10 80 MHz (s50ppm) | *OmAmax SMD (-40Ct0+85C) |  3v+0.3V Joor STIoE
HG-1012JA
HG-2012JA 1.5 MHz +15 to+30ppm LomA max 20C to +70°C 5V +0,25V
0 28.6363 MHz ' e p—
VG-1011JA +15 to+25ppm 5y 505 L
SOJ 4-pin —
VG-4010JA 2.0 MHz +35ppm 35mA max. -20°C to +70°C 5V +0.25V 2TTL 30pF
to 28.6363 MHz -40°C to +85°C
VG-4030JA +37ppm 18mA max. ¢ O*9 | yavaomy 30pF
1.1 MHz .
MG-3020 10 40 MHz 20mA max. DIP 14-pin 5V £0.25V 15pF RESET
MG-3510DC 8 '\tAOHf3 MHz +100ppm 7mA max. DIP 8-pin -10°C to +70°C 5V 0.5V 2TTL 15pF —
MG-7010 O M 27mA max. SOP 14-pin 2.7V1055V 15pF STIOE

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

Model 1 MHz 55 MHz 90 MHz 125 MHz
PT
SG-8002DB ot 1.0MHz to 125MHz
-20 10 +70°C
sc-soozpc  |—ET (20t0+70°C)
PH
SG-8002DB SH 1.0MHz to S5MHz I
se-8002pc  |-EH (4010+850)
i} SH
PC
5G-80020B SC 1.0MHz to 125MHz
SG-8002DC  |—EC (-4010+85°C)
PT 1.0MHz to 125MHz
ST (-20 to +70°C)
PH 1.0MHz to 55MHz
SG-8002 series SG-8002JA g}, (-40 to +85°C)
PC 1.0MHz to 125MHz
SC (-40 to +85°C)
PT
ST 1.0MHz to 125MHz ______________________________________________________________________________|]
SG-8002JC g: (-20 to +70°C)
PC 1.0MHz to 125MHz
SC (-20 to +70°C)
PT 1.0MHz to 125MHz
ST (-20 to +70°C)
PH 1.0MHz to 55MHz
SG-8002CA S (40 10 185°C)
PC 1.0MHz to 125MHz
e (-40 to +85°C)
PT 1.0MHz to 125MHz
ST (-20 to +70°C)
PH 1.0MHz to 55MHz
HG-8002DC SH (40 10 +85°C)
PC 1.0MHz to 125MHz
HG-8002 series Sc (400 +85C)
PT 1.0MHz to 125MHz
ST (-20 to +70°C)
} PH 1.0MHz to 55MHz
HG-8002JA SH (-40 to +85°C)
PC 1.0MHz to 125MHz
SC (-40 to +85°C)
M Specifications of SG-8002 or HG-8002 series
Output Frequency Current Operating Operatin
Model Item frequencpy P stabilty CETeUT e Package type (TR \F/)ol tageg Output load Output control
PT ; OE
SG-8002DB ST DIP 14-pin 5TTL + 15pF ST
PT ; -20 to +70°C OE
SG-8002DC oT 5o - DIP 8-pin T TE ( ) -
PH B: +50ppm MA max. - (-40 to +85°C) 4.5V t0 5.5V OE
SG-8002DB SH (_20 to +70“c) DIP 14-pin 25pF ST
SG-8002DC EH DIP 8-pin (-20 to +70°C) OF
St : ST
pC C: +100ppm OF
SG-8002DB SC (-20 to +70"c) 28mA DIP 14-pin . 15pF ST
SG-8002DC PC A e ZOWRIE 27V1036V | (4010 +85°C/3.3V) OF
a DIP 8-pin '
SC . ST
PT M: +100ppm STTL + 16pF. OE
- ° -20° X -20to +
ok (-4510485C) | 45ma max. YA P OLEY ( 250F ) oL
SG-8002JA SH (-20 to +70°C) ST
PC _ 3 15pF OE
o 28mA max. SO0 4-pin 40 to +85°C 2.7V to 3.6V (-45 to +8g“cl3.3V) ST
PT ! 15pF OE
= B: + 50ppr:1 Joma (-20 to +70°C) ST
) PH 1.0MHz (-20to +70°C) mMA max. 20°C to +70°C 4.5V to 5.5V 15pF OE
SG-8002JC o 1©01250MHz | C: +100ppm ° (-20 t0 +70°C) ST
PC 3 o 15pF OE
o (-20t0 +70°C) | 28mA max. 27V1036V | 010 +70C/33V) ST
PT B: +50ppm ( 52-5'—'{ + 1756?’%) OE
ST -20 to +70°C -20°C to +70°C -20to + ST
SG-8002CA PH o 1009Pm) 45mMA max. SMD (40to +g5°c) | 4SVI05SV 25pF OF
SH (-20 to +70°C) (-20 to +70°C) ST
PC M: +100ppm y 15pF OE
e (-45 to +85°C)|  28MA max. 4010 +85C 27V1036V | (40104850/33V) ST
PT AV: +20ppm ( 22TOT|t_ + 175(% ) g%
ST (-20 to +70°C) -20 to +
HG-8002DC PH BV: + 25ppm 45mA max. OIP 8-0in 20°C t0 +70°C 5V £0.25V 15pF _ OF
SH (-20 to +70°C) P (-40 to +85°C) (-20 to +70°C) ST
PC CX: +30ppm 15pF OE
sc (-45 to +85°C)| _ 28MA max. 3.3V0.165V | (4010+85/3.3) ST
PT AV: +20ppm ( 22‘6T|f + %5&%) OE
ST (-20 to +70°C) -20to + ST
HG-8002JA PH BV: + 25ppm SIS ) -20°C to +70°C DAz 15pF | OE
SH (-20 to +70°C) SO 4+ (-40 to +85°C) (-20 10 +70°C) ST
PC CX: +30ppm 100 OF
sc (45 to +B5C)|  28mA max. 33VE0.165V | (4010 +B5C33Y) ST
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(Unit: mm)

@ DIP 16-pin (SPG series)

A [\ [ [ [ M

13.7 max.
— —
= =

6.6

7.62

90°to

105

! 20.5 max. |
T | \
il
254 17.78 °*
@ DIP 14-pin
(SG-51 series, SG-8002DB series)
19.8 max.
O ©
[ YHE
| =
051 U j: £
15.24 3
@ DIP 8-pin

(SG-531 series, SG-8002DC series,
HG-8002DC series, MG-3510DC)

7.62

10.5 max.

D

5.0
5.8 max.

O

@ SO0J 4-pin (SG-636 series,

5.3 max.

2.54 min.

) 0.25
0 to —{~—
105°

SG-8002JC series)

; ;
0.51—f— 508

—

x

! \ 3
":l lE

o~ ~

(10

o)

@ SMD (SG-710 series, SG-8002CA series)

@ SIP 3-pin (SG-10)

i 16.0 max. i ‘ ‘4.6 max.
i &
Elc
w
” (®)
&
4
ol ~ _llLos
|21 254 254 JHM,
@ DIP 14-pin (MG-3020)
19.8 max.
| I e Y s Y Y e Y s N | _
O Jg
o
| [ NN [ N [ N [ S [y S gy 762

F\

02min] |

90" to
105°

2.54 min. 5.3 max.

—_

254

|
‘ 05
! 15.24

@ SOJ 4-pin (SG-615 series, HG-1012JA/2012JA,

SG-8002JA series, HG-8002JA series,
VG-1011JA series, VG-4000 series)

14.0 max.

— — —
3
D? gl
>
) O — ¢
52
[ \ g] 8 E """" a :Lg
L J ~
r 4 7':_ ~
5.08 Aoy E 73107.9
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@ SOP 14-pin (MG-7010)

AHAABBAAB T
HHHHHHH
AT

2 [ Model L W H B
° SG-710 7.5max. | 5.0max. | 1.5 max. 5.08
L- -.FL SG-8002CA | 7.2max. | 5.2max. | 1.5 max. 5.08

—

0" to

oo [\
— | I
F0.05min. o,

06 0.15




TABLE OF REAL TIME CLOCK MODULES

Characteristics

frem Package Cotnten g’%iﬁ’s"'t‘im: Data bit| Address bit | Memory Alarm Time interval Other features
Model 9 (time counting) signal cycle) of standard pulse
RTC-4513 SOP 14-pin (CLK: 600ns) 64 Hz, 1 min., 1 hour
RTC-4543 SA SOP 14-pin . _
RTC-4543 58 |SOP 18.pin (CLK: 750ns) _ 32.768 KHz,1 Hz 32.768 KHz OUTPUT
RTC-4553 SOP 14-pin |Secondtoyear, | (CLK: 2ps) - 4bit x 30 1024 Hz, 10 sec. High stability (£5ppm)
3 _nin | day of the week CLK: 600ns eria
RTC-4573 SOP 18-pin ( ) SecondtoDayand | 32.768KHz to 1/30Hz | 32.768 KHz OUTPUT
RTC-4574 SOP 14-pin (CLK: 350ns) - day of the week
RTC-8563 VS0J20-pin (SCL: 2.51s) 32.768KHz to 1Hz
RTC-8583 SOP 14-pin | 1100sec. toyear,| (s - 10p15) 8bit x 240 | 1100 sec. to _ IC-bus
RTC-8593/ SB SOP 14/ 18-pin | day of the week — month
RTC-58321 DIP_16-pin 2us 1024 Hzto L hour | 1/0 Connection
RTC-58323 SOP 24-pin -
RTC-62421 DIP 18-pi.n Intel bus
RTC-62423 SOP_24-pin | second to year 120ns 4 64 Hz, 1 second,
RTC-72421 DIP 18-pin |and day of the 1 min.,1 hour Intel bus
RTC-72423 SOP 24-pin week 4 (low current consumption)
RTC-63421 ) Intel bus: 1024 Hz, 128 Hz Intel bus
DIP 18-pin i Second to ) ,
RTC-63421M P o200 4b"|X 17 monthand day | 64 Hz, 16 Hz, 2 Hz, | Motorola bus
RTC-63423 SOP 24-pin 29008 (select) |of the week 1sec.,1 min.,10 min. "MOTEL bus" system
RTC-64611 DIP 24-pin 32%}%2%5 Lok o5 ) ggcot?tﬁgtev 64 Hz, 32 Hz, 16 Hz, Same bus interface and
RTC-64613 SOP 24-pin | an! 64k 10 16 ns 4bit o i, | 8Hz 4Hz,2Hz, 1Hz | battery backup as S-RAM
RTC-65271 DIP 28-pin Second to yeer. 8 4-kBytes |Sec. to hour Builtin battery holder
' Sec. to hour and 8192 Hz to 2 Hz
RTC-6593 SOP 24-pin | day of the week 325ns ® 114-Bytes |sec. to month Extended alarm
extended alarm)
Note: For detail specifications, refer to the individual specifications for each product.
B Dimensions (Unit: mm)
@ SOP 14-pin (RTC-4513/4543SA/4553/4574SA/ @ DIP 18-pin (RTC-62421/72421/63421/63421M)
8563SA/8583/8593) r%
[> 23 “llo
~ ) DUUoouUuU £ .62
HHHHHEH g L lg
10.10.2 g B ' 0.25
NEE i e
LS e —L @ DIP 24-pin (RTC-64611)
M~27 AHQ-35 0.05 min. 0.15 imimimiminininininininis)
@ DIP 16-pin (RTC-58321)
P O O | s
S N N N N
\ 32.0 max. | 15.24
Ei
‘FE; 90° to 0.25
—f—— 254 - 108
@ DIP 28-pin (RTC-65271)
@ SOP 18-pin (RTC-4543SB/4573/8593SB)
HAHAHAHAA
3 |8
[©] ~
EEGLEELD uuuuu%%#a;luuuuu 15.24
11.440.2 ) 0'to gi
— 8 10° E
alls S|
=g W =
127 0.4 06 005min. 015 o1
@ SOP 24-pin (RTC-58323/62423/72423/63423/ 254 . 15.24t0 18.0
64613/6593 .
16.3 max. ) ® VSOJ 20-pin (RTC-4574JE/8563JE)
AAARAARARAAAA |
3 <
=) ;
o T )
SlGLLELEELLL ]
% 10° 7003 5 | 6.0:02 |
& e #JEL% Wﬂﬁ (0-75)ﬁ(0-75)
J_ﬁ.n lo3s 10 02 08 w022 o




Applications guide

Hl PACKING SPECIFICATIONS

1. Cylinder
Cylinder products are packed in vinyl bags per lot of 250 to 1,000pcs. From 5 to 20 bags are then placed in inner boxes to
make a lot. Inner boxes are then placed in cartons for shipment. (the quantity varies with the model.)

2. SIP
SIP products are packed in inner boxes per lot of 100pcs. They are then placed onto the conductive foam and placed in cartons
for shipment.

3. DIP
DIP products are placed into conductive IC tubes and packed into boxes for shipment. Model

SG-531 series
SG-8002DC series

HG-8002DC series 35 pes/tube
MG-3510DC

SG-51 series
SG-8002DB series

conductive tube SPG series
MG-3020 25 pcs/tube

RTC-58321/62421
63421/63421M/72421

4. SMD RTC-64611 18 pcs/tube
(1) Tape and reel pa_cking RTC-65271 15 pcs/tube
These are packed for shipment in boxes per lot of 1,000 pcs/reel in accordance with taping standards EIA-481A and EIAJ-1009B.
(leader tape: min.1,000mm; trailer tape: min.10 empty pockets)
MC/MA-306, MC-206, MC-156 and SA-315HZ is packed per lot of 3,000pcs. /reel (max.). FS-555 is 4,000pcs. /reel (max.).

Quantity

stopper

(Unitt mm) @ Reel dimensions (Unit: mm)
i I 2.0
oL5 40 = Direction of feed 2 7
N
0 § © b b o o o
B L
i 'é i J] ¢ 13 / I
N @ [ o <
L~
» 0 @A 3
Dimension Tape type
Model A B C D (L=Ief?diré’£ion)
SA-315HZ 9.25 2.6 TE1608R
MC-156 75 1.65 w
MC-206 LW
MC-306
MC-405/406 : :
MA-306 8.0 9.25 16.0 [N TE1608L Model Dimension
SG-8002JC series A B w
SG-8002CA seri
e MC-156-MC-206-MC-306-MC-405/406-
SG-710 series MA-306-SA-315HZ-SG-8002JC series: 17.5
SG-636 series-SOP14-pin-VS0J20-pin
MA-406/406H
MA-505/506 MA-406/406H:-MA-505/506
gg-ggg?@i e SG-8002JA series
i . 12.0 13.25 24.0 52 TE2412L SG-615 series
VG-1011JA
HG-1012IA/2012A HG-10129//20120A @330 | @80 | 255
VG-4000 series " ;
HG-8002JA SOP24-pin
' VG-4000 series
VS0J20-pin 12.0 7.5 16.0 2.0 TE1612L HG-8002JA
SOP14-pin 12.0 9.25 16.0 3.65 TE1612L
_pi 24.4
SOP18-pin 2.0 115 240 25 TE2412L SO it
SOP24-pin 16.0 13.25 24.0 2.95 TE2416L FS-555 135
FS-555,FA365 8.0 7.25 12.0 ) TE1208L FA-365 @180 | @60 | 13.0
I MC-306,MA-306: 3.0; MC-405/406: 3.9; SG-8002JC/CA; SG-636 series: 3.3; MC-206: 2.2; SG-710: 2.5 SG-8002CA,SG-710 series @255 @80 175
[P MA-406/406H: 4.0; MA-505/6, SG-8002JA, 615 series, HG-1012JA/2012JA, VG-4000 series, HG-8002JA,
VG-1011JA: 4.8
[B Fs-555: 2.0; FA-365: 1.6

(2) Tube packing
These are placed into conductive IC tubes per lot of 25 to 55pcs./tube and packed into boxes for shipment.

Note: The above is shown in the standard packing specifications.
Small-lot or sample orders may be submitted in a different
packing style.

stopper

conductive tube

€



Bl HANDLING PRECAUTIONS

B Common points for all products

1. Shock resistance
EPSON's crystal products are designed to endure physical shocks. (Drop tests consist of three drops onto a hard wooden
board from a height of 75cm. Alternatively, three-directional excitation tests are performed with 1/2 sine wave of 3,000G for a
duration of 0.3ms.) Nevertheless, under some conditions, crystals may be damaged by drops or shocks during mounting. It
is important, therefore, to run mounting machines as slowly as permissible to prevent undue shocks. Please review conditions
prior to using a mounting machine.
¢ Products that are more sensitive to shock: SPG-8640N series

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

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

- Maximum soldering conditions for quartz products other than SMDs: 280°C for 5 sec., or 260°C for 10 sec. (lead portion)
« Maximum soldering conditions for SMDs: twice at 260°C for 10 sec., or 230°C for 3 min.

@ Soldering conditions chart for SMD product (example)

® Infrared-reflow

240°C max. —t——— 10%1s
| |

250 |- 235+ 5°C s\ i
5 _
F
£ 200 |
<8
£
&

30 £ 10s

150 - ‘ !
/ | |

| |

| |

| |

| |

| |

| |

T T

90 + 30s

Time

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

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

@ [nstallation example

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

&

Print circuit board solder

(2) SMD products

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

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

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

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

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

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

B Crystal unit

1. Drive level

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

2. Negative resistance
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start up time may increase or oscillation
may not occur at all. To avoid this, provide enough negative resistance in the circuit design.
(refer to page 10 "Allowance for Oscillation".)

3. Load capacitance

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

B Crystal oscillator and real time clock module
All crystal oscillators and real time clock modules are provided with a C-MOS IC. Please pay attention to the following points.
1. Static electricity
Although an anti-static-electricity protection circuit is provided in the circuit, excessive levels of static electricity may damage
the IC. Choose conductive materials for packing and container. Use a soldering gun and a measuring circuit free from high-
voltage leak and provide grounding connection when working with them.
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2. Noise
Applying excessive level of extraneous noise to power source or input terminal may cause latch up or spurious phenomenon,
which results in malfunction and breakdown.
To maintain stable operation, provide by-pass capacitor with more than 0.1pF at a location as near as possible to the power
source terminal of the crystal products (between Voo - GND). Do not permit any objects which emit a high level of noise in a
location near the crystal oscillator.

3. Power supply line
Line impedance of a power supply should be as low as possible.

4. Output load
It is recommended that output load is installed as close as possible to an oscillator (within 20 mm).

5. Treatment of unused input terminals

Unused pins that are left open may collect noise, thereby resulting in malfunction. Also, power consumption may increase when
both P-channel and N-channel are turned on, therefore connect unused input terminals to Voo or GND.

6. Heat impact
Repeated large changes in temperature may degrade the characteristics of the deteriorate crystal unit and cause breakage of

wires inside the plastic mold. This must be avoided.

7. Mounting direction

Incorrect mounting of the oscillator may cause malfunction and breakdown, so please check the mounting direction when
installing.

B PRECAUTIONS IN DESIGNING OSCILLATION CIRCUITS

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

Equivalent circuit of crystal unit Oscillation circuit
Rf
A%
L Ct Rt >O
— —— g Ro
| H —
Il |
I X'tal
Co A1 1
Cs Co

2. Allowance for oscillation
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start-up time may be increase, or NO
OSCILLATION may occur. In order to avoid this, provide enough negative resistance in the circuitry design.

® How to check the allowance for oscillation

Rf
MV (1) Connect the resistance (r) to the circuit in series with the crystal unit.
{>O (2) Adjust (r) so that oscillation can start (or stop).
) g Ro (3) Measure (r) when oscillation just starts (or stops) in (2) above.
—| |:H—0-’\/\/\/-0—' (4) Recommended (r)
. Xtal o (r)>ClI x (5to 10)
5 .

10
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3. Load capacitance

Differences in the load capacitance of the oscillation circuit may result in a different oscillation frequency from the desired one, as
shown in the figure below. Approximate expression of the load capacitance of the circuit C. = Cc x Co/ (Cc +Cb) +Cs.
Where Cs Stands for stray capacity of the circuit.

@ Frequency and load capacitance characteristics

Tuning fork crystal unit (example) AT-cut crystal unit (example)
100 [ 200 |-
— £=32.768 KHz — =20 MHz
é é (Fundamental)
P <
g ST > 100
o o
s ]
3 ko
2 =]
> >
2 2
(<5} (<5}
z 0r z or
L o
[N [N
-50 [ -100 [
| | | | | | |
5 10 15 5 10 15 20
Load capacitance (pF) Load capacitance (pF)
4. Reference for setting parameters of oscillation circuit
Rf
AV
Symbol
{>0 Frequency RF (MQ) Rp (KQ) Ce (pF) Co (pF)
range
Ic g
M Ro 20 KHz to 60 KHz 20 500
10
| |:| | 60 KHz to 165 KHz 10 300
X'tal
5.5 MHz to 30 MH
Co—= Co - (Fundém%ntal) ‘ 1 05 5t015
IC: equivalent to TC74HCUO4AP (unbuffer)
(TC74HCUO4AP is a product number of Toshiba Corp.)
1. Timing chart
(1) C-MOS load (2) TTL load
trun v trn i
Voo Voo

80%Voo / \\ / \
1/2Voo 2.4V \
\ 14v

ZO%VDD_/ f \__ 0.4V f 1

Duty[%]=tw/t x 100

11
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2. Test circuit

(1) C-MOS load (2) TTL load
TTL=4KQ
TTL0=390 Q
TEST
POINT
TEST
| Voo ouT O poiNT N Vou ouT—3 1
0.01pF | Measured T ooy |
0 0.1uF T object t001F T Measured A 4
object v
GND = C — h 4
GND
Cu 4
-
For CL value, refer to 777" Diode: 1S2076A
the specifications of each model.
(3) Current consumption
Voo out
— oowr |
to 0.1pF Measured
object
GND
-
3. Test conditions o
Miniature socket parts
(1) Supply voltage
- More than 150us until voltage level reaches 90% from 0%.
- Supply voltage impedance is less than 2 Q of resistance.
(2) Oscilloscope
- Input capacitance of less than 15pF. .
. Frequency range of 5times or more of measurements frequency. mg‘l')%t”re

- Earth lead of the probe should be as short as possible.

- Probe impedance when measuring frequency is to be more than 1 MQ.
Simultaneous measurement of waveform (frequency and waveform)
is not possible; however, measurement is possible as the waveform
passes from the amplifier stage of an oscilloscope.

Socket
(GND)

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

Tip adapter
(Test point)

12
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PRECAUTION IN DESIGNING CRYSTAL DEVICE

Design Notice for Crystal
B Vibration

Mechanical vibration of a piezo buzzer could cause frequency and amplitude change to the output

frequency. Although the affect might be minimal, Epson recommends the following product mounting
guidelines.

B Mounting guideline

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

(2) It is advisable to use cushion or cutting PCB, if you mount on same PCB.

(3) Traveling mechanical vibration is different just PCB or inside body. Last of all, it is
advisable to confirm to inside body characteristics.

PLL Oscillator (SG-8002 and HG-8002 Series)
B PLL-PLL connection

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

B Design notice for SG-8002 and HG-8002 series.

(1) The following initialization is required when Vop is supplied in a condition

that OE terminal is "L", no concern when "OE" = "H" or "Open".

(For example: Wired -OR connection.)
(2) Item

All "P" version of SG-8002 and HG-8002 series. (i.e. PT, PH, PC)
(3) Initialization

Initialization will be completed by adding a pulse stated below.

It shows the case of wired-OR with 2 parts.

13

® Timing chart ® Wired-OR wiring diagram
toe
e Voo 4 | : ouT
Voo ouT
OSC1
OSC1 OE - or oD
< oer — 1
Vbbp <t l l
0SC2 OE Vo Ut
Symbol Description Min. | Max. | Unit o OSCZGND
toe Initialization pulse width 100 | 200 us OE2
tINT Interval time between each initialization pulse 200
W Jitter Specifications
Model | Operating Voltage Jitter ltem Specifications Remarks
150ps max. 33MHz<fo<125MHz,CL=15Pf
Cycle to cycle
PT/PH V405V 200ps max. 1.0MHz<fo<33MHz,CL=15Pf
+0.
ST/SH 200ps max. 33MHzsfo<125MHz,CL=15Pf
Peak to peak
250ps max. 1.0MHz<fo<33MHz,CL=15Pf
Cycle to cycle 200ps max. 1.0MHz<fo<125MHz,CL=15Pf
SC/PC 3.3Vt5%
Peak to peak 250ps max. 1.0MHz<fo<125MHz,CL=15Pf



Crystal unit

CYLINDER LOW/ MEDIUM-FREQUENCY CRYSTAL UNIT
C-001R C-002RX
C-2-TYPE
C-004R
C'Z' I YI E/C' I I I E C-005R
* Photolithography finished allows uniform and stable
performance.
 Excellent shock resistance and environmental capability. A
. %
» Respond to an extensive range of frequency, from 20 kHz A ', N
to 165 kHz, and 307.2 kHz. '~H Y
\ C-002RX
Actual size
M Specifications for C-2-TYPE (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 20.000 k';é;?zlfl_?z'ooo kHz, Please refer to frequency example page 16
Storage temperature Tste -20°C to +70°C
Temperature range "
Operating temperature| ~ Topr -10°C to +60°C
Maximum drive level GL 1.0pW max.
Soldering condition (lead part) TsoL Under 280°C within 5 sec. Do not heat the package to more than 150°C
Frequency tolerance (standard) Af/f +20ppm,+50ppm,+100ppm (307.2 kHz: +100ppm) Ta=25°C, DL=0.1pW
Peak temperature (frequency) o1 25°C #5°C
Temperature coefficient (frequency) a -0.04ppm/°C* max.
Load capacitance CL 6pF to oo Please specify
20kHz <f< 30kHz: 55 kQ max.
30kHz <f< 40kHz: 45 kQ max.
_ . 40kHz <f< 60kHz: 20 kQ max.
SR CHEEIE Ru 60kHz <f< 70kHz 15kQ max.
70kHz <f< 120kHz: 12 kQ max.
120 kHz <f< 165 kHz: 10 kQ max.
307.2 kHz: 6 kQ max.
Motional capacitance C1 4.0fF max.
Shunt capacitance Co 2.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
Shock resistance SR 45 Three drops on a hard board from 75 cm or excitation test with
o +oppm max. 3000G x 0.3ms x 1/2 sine wave x 3 directions
* Please refer to the external dimensions on page 15.
B Specifications for C-TYPE (characteristics)
Item Symbol C-001R | C-002RX C-004R C-005R Remarks
Nominal frequency range f 32.768 kHz
Storage temperature Tste -20°C to +70°C
Temperature range 5
Operating temperature Torr -10°C to +60°C
Maximum drive level GL 1.0uW max.
Soldering condition (lead part) TsoL Under 280°C within 5 sec. [m}
Frequency tolerance (standard) Af/f +20ppm Ta=25"C, DL=0.1pW
Peak temperature (frequency) eT 25°C £5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to oo Please specify
Series resistance R1 35 kQ max.(18 kQ typ.) 50 kQ max. (30 kQ typ.) 50 kQ max. (37 kQ typ.)
Motional capacitance C1 2.1fF typ. 2.0fF typ. 1.9fF typ.
Shunt capacitance Co 0.9pF typ. 0.8pF typ. 0.7pF typ.
Insulation resistance IR 500 MQ min.
Aging fa +3.0ppm/year max. Ta=25°C + 3°C, first year
Three drops on a hard board from 75 cm or
Shock resistance S.R. +5ppm max. excitation test with 3000G x 0.3ms x 1/2
sine wave x 3 directions

* Please refer to the external dimensions on page 15. 1 Do not heat the package to more than 150°C 14
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SMALL CYLINDER LOW/MEDIUM-FREQUENCY
CRYSTAL UNIT

C-4-TYPE

 Photolithography finished allows uniform and stable
performance.

» Small and light weight. (g1.5 x 6mm)
» Excellent shock resistance and environmental capability. ; N\
» Most suitable for pagers and card products like PCMCIA. '

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
. 2. kH 120. kH
Nominal frequency f 32.000 kHz to 120.000 kHz Please refer to frequency list below
192 kHz
Temperature Storaqe temperature Tste _20°C to +70°C
range Operating temperature Torr -10°C to +60°C
Maximum drive level GL 1.0uW max.
Recommended drive level (characteristics) DL 0.1uW typ.
Soldering condition TsoL Under 280°C with in 5 sec. Do not heat the package to more than 150°C
Frequency tolerance (standard) Af/f +50ppm,+100ppm Ta=25°C, DL=0.1uyW
Peak temperature (frequency) eT 25°C#5°C
Temperature coefficient (frequency) a -0.04ppm/°C* max.
Load capacitance Cu 6pF to Please specify

32 kHz < f < 40 kHz: 55 kQ max.
40 kHz < f < 60 kHz: 30 kQ max.
60 kHz < f < 70 kHz: 25 kQ max.
Series resistance Ri 70 kHz < f < 100 kHz: 22 kQ max.
100 kHz < f < 120 kHz: 15 kQ max.

192 kHz: 10 kQ max.

Motional capacitance C1 3.0fF max.
Shunt capacitance Co 1.5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
Shock resistance SR £5ppm max. foet with 30006 0.5 x 112 e e x 3 iections
B Frequency example B External dimensions (Unit: mm)
Type Frequency CL Value
26.6667 kHz 10.0pF, 11.0pF
32.5600 kHz 7.0pF B
36.8640 kHz 13.5pF | D2
38.4000 kHz 10.0pF | B b e
44,7340 KHz 10.0pF ‘ ‘ e
C-2-TYPE 48.0000 kHz 15.0pF
75.0000 kHz 6.5pF, 9.0pF,20.0pF L \ Lo ‘
77.5030 kHz 10.0pF, 20.0pF ' ‘ ‘
76.8000 kHz 6.0pF, 10.0pF, 11.0pF
96.0000 kHz 6.0pF, 8.4pF,11.0pF Model i = D L B
153.6000 KHz 11.0pF g-é;)'l:;PE 6.0 max. | 4.0 m?n. 2.0 max. 0.2 0.7
G002 | o0 moc | 4omin | e2omen| a2 | o7
38.4000 kHz 11.0pF -
C-004R 5.0 max. | 4.0min. | g1.5 max. 20.2 0.5
C-4-TYPE 50.0000 kHz 9.0pF C-005R 46 max. | 40min. | gl.2max.| 20.15 0.3
76.8000 kHz 11.0pF C-4-TYPE | 5.0 max. | 4.0min. | g1.5max] 0.2 0.5
77.5030 kHz 10.0pF (160 to 165kHz, 307.2 kHz: Di=2.2 max.)
192.0000 kHz 11.0pF
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THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-156

* High-density mounting-type SMD of 1.5mm thickness.
e Small with small packaging area and light weight.

e Excellent environmental capability.

e Most suitable for small communications devices.

; [nans |
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
. please contact us for inquiries
Nominal frequency f 32.768kHz
about usable frequencies
Temperature Storage temperature TsT6 55°C to +125°C
range Operating temperature | ToPR _40°C to +85°C
Maximum drive level GL 1.0uW max. Operating drive level 0.5pW max.
Soldering condition TsoL Twice at under 260°C within 10 sec.
or under 230°C within 3 min.
Frequency tolerance(standard) Af/f +20ppm, +50ppm Ta=25°C, DL=0.1uW
Peak temperature(frequency) oT 25°C +5°C
Temperature coefficient(frequency) a -0.04ppm/°C? max.
Load capacitance Cu 7pF Please consult us for other specification
Series resistance R1 65 kQ max.
Motional capacitance C1 1.9fF typ.
Shunt capacitance Co 0.8pF typ.
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/Y max. Ta=25°C +3°C, first year
Shock resistance SR. +5ppm max. Three drops on a hard board from 75 cm or excitation

test with 3000G x 0.3ms x 1/2 sine wave x 3 directions

There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.

B External dimensions (unit mm) B Recommended soldering pattern (Unit: mm)
| 7.1 max. | Internal connection
| #4 w3 __ | #4 ‘ #3
-,he | 12 3.88 1.2
< 1
EA89 O ||=|: [S— |
= |
#| | #2 2
o #2
<
J T3 == o
] — . £ E— 3
041!
‘ 5.08 16
(0.75) (0.75)
Do not connect #2 and #3 to external device.

16
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THIN SMD LOW/MEDIUM-FREQUENCY CRYSTAL UNIT

MC-206

 High-density mounting-type SMD of max. 2.0mm thickness.
« Small with small packaging area and light weight.

< High heat resistance allows reflow soldering.

« Excellent shock resistance and environmental capability.

e Most suitable for small communications devices.

Actual size N N
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 32.000 kHz to 100.000 kHz
Temperature Storage temperature Tste _55°C to +125°C
range Operating temperature Torr -40°C to +85°C
Maximum drive level GL 1.0pW max.
. ’ Twice at under 260°C within 10 sec.
Soldering condition
E Tsou or under 230°C within 3 min.
Frequency tolerance (standard) Af/F +20ppm, £50ppm +50ppm, +100ppm Ta=25°C, DL=0.1uW
Peak temperature (frequency) oT 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to o Please specify
Series resistance R1 55 kQ max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8fF typ. 3.0fF max.
Shunt capacitance Co 0.9pF typ. 1.5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/Y max. +5ppm/Y max. Ta=25°C +3°C, first year
Shock resistance SR +5ppm max. Three drops on a hard board from 75 cm or excitation
o test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.
B Series resistance
Frequency (kHz) 32<f<40 40<f<60 60<f<70 70 < f <100
Ss:;gtgzscg“ggge 55K Q max. 30K Q max. 25K Q max. 22K Q max.
B External dimensions (unit mm) M Recommended soldering pattern (Unit: mm)

3.88 1.2

'
!
R

'

'

'

'

'

'
—_
3 1
N

'

13

H H
#1 #2
[~ \BE =
17 “I% N -

5.08

0.4 ‘
|

Do not connect #2 and #3 to external device.
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SMALL SMD LOW / MEDIUM-FREQUENCY
CRYSTAL UNIT

MC-306

e High-density mounting-type SMD.

e Photolithography finished allows uniform and stable performance.
* Excellent reliability and environmental capability.

e 2.54mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency f 32.768 kHz 20.000 kHz to 165.000 kHz
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operating temperature Torr -40°C to +85°C
Maximum drive level GL 1.0pW max.
Twice at under 260°C within 10 sec.
Soldering condition TsoL
or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +20ppm, +50ppm +50ppm, £100ppm Ta=25°C, DL=0.1uW
Peak temperature (frequency) oT 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance CL 6pF to Please specify
Series resistance R1 50 kQ max. 55 kQ to 10 kQ As per below table
Motional capacitance C1 1.8fF typ. 4.0fF to 0.6fF
Shunt capacitance Co 0.9pF typ. 2.0pF to 0.6pF
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/Y max. +5ppm/Y max. Ta=25°C +3°C, first year
Shock resistance SR. +5ppm max. Three drops on a hard board from 75 cm or excitation
test with 3000G x 0.3ms x 1/2 sine wave x 3 directions

There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.
M Series resistance

Frequency (kHz) 20<f<30 30 <f<40 40 < f< 60 60<f<70 70 < f< 120 120 <f< 165
Sregiseigt;fc‘;”(ﬁgge 55K Q max. 45K Q max. 20K Q max. 15K Q max. 12K Q max. 10K Q max.
B External dimensions (uni mm) [l Recommended soldering pattern (Unit: mm)
| 8.0 max. | Internal connection
lta e E— #4 ‘ #3 N 4.2 13
32.768k I r=— |
D : o) BE i—
E o571~ || | B b -
#l #0 -
™
o

(©09) (09)

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

SMD LOW/ MEDIUM-FREQUENCY CRYSTAL UNIT

MC-405/MC-406

» High-density mounting - type SMD.

« Photolithography finished allows uniform, stable performance.
e Excellent shock resistance and environmental capability.

e Capable of covering low-frequency range from 20 kHz to 165 kHz.
« Suitable for time keeping of clock and microcomputer.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 32.768 kHz 20.000 kHz to 165.000 kHz 307.2 kHz
Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
Temperature range -
Operating temperature | 7opr -40°C to +85°C
Maximum drive level GL 1.0pW max.
Soldering condition TsoL Twice at under 260°C within 10 sec. or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +20ppm, +50ppm +50ppm, £100ppm (307.2 kHz: +100ppm) Ta=25°C, DL=0.1uW
Turnover temperature (frequency) o1 25°C +5°C
Temperature coefficient (frequency) a -0.04ppm/°C? max.
Load capacitance Cu 6pF to o Please specify
Series resistance R1 50 kQ max. 55 kQ to 6 kQ For details, refer to 15
Motion capacitance C1 2.0fF typ. 4.0fF to 0.6fF
Shunt capacitance Co 0.85pF typ. 2.0pF to 0.6pF
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/year max. +5ppm/year max. Ta=25°C+3°C, first year
Three drops on a hard board from 75 cm
Shock resistance S.R. +5ppm max. or excitation test with 3000G x 0.3ms x
1/2 sine wave x 3 directions
B External dimensions (uni mm) Bl Recommended soldering pattern (Unit: mm)
! - Internal connection in MC-405 MC-405
#4 #3 #4 -
32.768k g '_m_‘ "
S #1 - #2
#1[ E 6571A Nuo < <
‘ ‘ Internal connection in MC-406
9.6 , .
1 ‘ 10.41 max. ‘ 1 # = "
P A P 4.1 3.9 4.1
MC-406
£ T I
| E L0
©| o —
( E QT P -
— | i o
£ B | 5
2.54 2.54 3 051 |_229" | 051
. 4.1 3.9 41
Do not connect #2 and #3 of MC-406 to external device.
ot i . [BXXXX —~MC-405
The first digit of No. means: {GXXXX ~ MC-406




CYLINDER HIGH-FREQUENCY CRYSTAL UNIT

CA-301

Crystal unit

e Compact design with case as small as 3mm in diameter while o L
still maintaining excellent characteristics of AT-cut.
» Excellent shock resistance.
¢ High-stability assured with tight vacuum sealing.
e Capable of covering a frequency range from 4 MHz to 64 MHz.
i
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
4.000 MHz to 30.000 MHz ] Fundamental mode
Nominal frequency range f
26.000 MHz to 64.000 MHz 3rd overtone mode
Temperature Storage temperature Tsto -40°C to +85°C The operating temperature range is -10°C to 60°
g Operating temperature| — Topr -20°C t0 +70°C for 5.5MHz and below
. Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level
Recommended level DL 10uW to 100pW

Soldering condition (only lead part) TsoL

Under 260°C within 10 sec.

Do not heat the package to more than 150°C

Frequency tolerance (standard) Af/f

+30ppm (Under 5.5MHz: +50ppm,+100ppm)

Ta=25°C

Under 5.5MHz: +50ppm

-10°C to +60°C

Frequency temperature characteristics

(standard) Over 5.5MHz: +30ppm -20°C to 70°C
Load capacitance Cu Fundamental: 10pF to .  Over tone: 5pF to o Please specify
Series resistance R1 As per below table -20°C to +70°C, DL=100puW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3°C, first year
Three drops on a hard board from 75cm height or
Shock resistance SR +10ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3

directions

[1 8.0 MHz < f < 8.2 MHz: Unavailable.

26.000 MHz to 30.000 MHz: If not specified, 3rd overtone will be delivered.

B Series resistance

B External dimensions

(Unit: mm)

Frequency (MHz) Series resistance (Q) mode
40<f<55 150 Q max.
55<f<6.0 100 Q max. oy
6.0<f<10.0 80 Q max.
10.0<f<12.0 60 Q max. Fundamental
12.0<f<16.0 50 Q max. <{>ZOOA M49 -
16.0 < f<30.0 40 Q max.
26.0<f<36.0 100 © max. ard overtone ‘ L | L
36.0 < f<64.0 80 Q max. ‘ ‘ ‘
B Available frequencies from 4.0 MHz to less than 5.5 MHz
Frequency (MHz)
4.000 MHz 4.433619 MHz Model - e D 8
Under 5.5 MHz| 10.3 max.| 9.5min. | g3.1max. | 0.3 1.1
4.032 MHz 4.500 MHz CA-30L [ e 55 MHz 89max.| 9.5min. |g31max. | 0.3 11
4.096 MHz 4.800 MHz - -
2.190 MHz 4.842673 MHz Sample products are without marking.
4.194304 MHz 4.9152 MHz
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Crystal unit

CYLINDER HIGH-STABILITY CRYSTAL UNIT

CA-303HS
o e AL A A

» Small package allows high-density mounting and less weight.

» Excellent shock resistance and environmental capability.

* High-stability with tight vacuum sealing and AT-cut single side
mounting structure.

 Suitable for small telecommunication equipment.

i
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 9.600 MHz to 27.000 MHz Fundamental mode
T -55°C to +125°C
Temperature Storage temperature STG
range Operating temperature| ~ Topr -40°C to +85°C
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level :
Recommended drive level DL 10pW to 100pW
Soldering condition TsoL 240°C max. within 10sec. and under 200°C within 40 sec.
Frequency tolerance (standard) Af/f +10ppm Ta =25°C +3°C,DL=100uW
Frequency temperature characteristics As per below table
Load capacitance Cu 10pF to o Please specify
Series resistance R1 As per below table Operable temperature range, DL=100pW
Shunt capacitance Co 3.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +1ppm/year max. Ta =25°C +1°C, 100pW
Three drops on a hard wooden board from 75 cm or
Shock resistance S.R. +1ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3
directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production.

B Frequency temperature characteristics B External dimensions (Unit: mm)
Temperature range Min. frequency specifications
0°C to +50°C + 3ppm min.
-10°C to +60°C + 5ppm min.

-20°C to +70°C + 7ppm min. o
-30°C to +80°C +10ppm min.

-40°C to +85°C +15ppm min. | 128 A U 6 1 _

L1

B Series resistance

Frequency (MHz) Series resistance (Q)

9.6 <f<10.0 50 Q max.
10.0<f<12.0 40 Q max. L L D1 D> B
12.0<f<16.0 30 O max. 89max. | 9.5min. | g3.1max. | 0.3 1.1
16.0<f<27.0 25 Q max. Sample products are without marking.




Crystal unit

THIN CYLINDER HIGH-STABILITY CRYSTAL UNIT

 Thin cylinder of 1.55mm thickness featuring high stability. o~ pr®
Small and thin with small mounting area and light weight. /

High heat resistance allows reflow soldering.
Excellent shock resistance and environmental capability.
» Embossed tape usable for SMD.(SA-315HZ7)

e Most suitable for small communications devices.
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 10.000 MHz to 27.000 MHz Fundamental mode
T -55°C to +125°C
Temperature Storage temperature STG
range Operating temperature] ~ Topr -40°C to +85°C Specified equivalent series resistance must be satisfied.
Specified equivalent series resistance and frequency-temperature
Operable temperature |~ Tuse As per below table characteristics must be satisfied. auencyemp
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10pW to 100pW
Soldering condition TsoL 240°C max. within 10sec. and under 200°C within 40 sec.
Frequency tolerance (standard) Af/f +10ppm Di=100uW at Ta=25°C +3°C and specified load capacity.
Frequency temperature characteristics As per below table
Load capacitance Cu 10pF to o Please specify
Series resistance R1 As per below table Operab|e temperature range, DL:lOOuW
Shunt capacitance Co 3.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +1ppm/Year max. Ta =25°C +1°C, 100pW
Three drops on a hard wooden board from 75 cm or
Shock resistance SR. +1ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3
directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production.
Please check the soldering condition of plug case department before use.

B External dimensions (uni mmy M Recommended soldering pattern(SA-315HZ)  (unit: mm)
® SA-315H ‘L 3.0 } 6.3 } 24 }
° 4 90.3
- = =3 ~
128AH72 ———|° . NE

8.0 max. 7.5 min. o
% B Frequency temperature characteristics
) S H
- = ﬁ Operating temperature range Frequency temperature characteristics
® SA-315HZ 0°C to +50°C + 3ppm m?n.
f -10°C to +60°C + 5ppm min.
g -20°C to +70°C + 7ppm min.
“" -30°C to +80°C +10ppm min.
-40°C to +85°C +15ppm min.
. B Series resistance
-1 E F MH Series resistance (R
'ﬂ‘% j 3 requency (MHz) (Ry)
- 10.0<f<12.0 40 Q max.
12.0<f<27.0 30 Q max.
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Crystal unit

SMALL SMD HIGH - FREQUENCY CRYSTAL UNIT

MA-306

to 41 MHz)

High-density mounting-type SMD.
Excellent reliability and environment capability.
Capable of covering a wide frequency range. ( from 17.734 MHz

2.54mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks

Nominal frequency f 17.734 MHz to 41.000 MHz Fundamental mode

Storage temperature Tste -55°C to +100°C Stored as bare product after unpacking
Temperature
range Operating temperature Torr -20°C to +70°C

Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level )

Recommended drive level DL 10uW to 100pW

. L Twice at under 260°C within 10 sec.
Soldering condition Tsou ) " )
or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +50ppm Ta=25°C+3°C
Frequency temperature characteristics +30ppm 20°C to +70°C
(standard)
Load capacitance C 10pF to o Please specify
Series resistance R1 60 Q max. -20°C to +70°C, DL=100uW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/Y max. Ta=25°C+3°C, first year
Three drops on a hard board from 75 cm or excitation
Shock resistance S.R. +10ppm max. . . o
test with 3000G x 0.3ms x 1/2 sine wave x 3 directions

There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.

B External dimensions (nit mm) Il Recommended soldering pattern (Unit: mm)
| 8.0 max. | Internal connection
e P — # | #
) 13 42 13
20.000M 3 = ]
D - oV BE N —
E 572 - b
e #1 #2 [}
#L # - -
i
£
S
y N G
(0.9) (0.9
Do not connect #2 and #3 to external device.




Crystal unit

SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-406

 High-density mounting-type SMD.
« Excellent heat-resistance and environment capability.
» Cover a wide frequency range, from 4 MHz to 64 MHz.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
. 4.000 MHz to 30.000 MHz 1 Fundamental mode
Nominal frequency f
26.000 MHz to 64.000 MHz 3rd overtone mode
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operating temperature Topr -20°C to +70°C
. Maximum drive level GL 2mw Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10uW to 100pW
. . Twice at under 260°C within 10 sec.
Soldering condition TsoL
or under 230°C_within 3 min.
Frequency tolerance (standard) Af/f +50ppm Ta=25’C+3°C
— -
Frequency temperature characteristics Under 5.5 MHz: +50ppm 20°C 10 +70°C
(standard) Over 5.5 MHz: +30ppm
. Fundamental: 10pF to co .
Load capacitance CL Please specify
Over tone: 5pF to oo
Series resistance R1 As per table below -20°C to +70°C, DL=100pW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year Ta=25°C+3°C, first year
ik s SR +10ppm max. Three drops on a hard board from 75 cm or excitation
test with 3000G x 0.3ms x 1/2 sine wave x 3 directions

1 8.0 MHz < f< 8.2 MHz: Unavailable.
For frequencies below 5.5 MHz, see "Available frequencies form 4.0 MHz to less than 5.5 MHz" on page 20.
26.000 MHz to 30.000 MHz: If not specified, 3rd overtone will be delivered.
There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.

Frequency (MHz) 40<f<55 55<f<6.0 6.0<f<10.0 100<f<120 | 120<f<16.0| 16.0<f<30.0 | 26.0<f<36.0| 36.0<f=<64.0
Sree"sﬁ;t;?‘i%nf‘o"? 150 Q max. 100 Q max. 80 Q max. 60 Q max. 50 Q max. 40 Q max. 100 Q max. 80 Q max.
Mode Fundamental mode 3rd overtone mode
B External dimensions (unit mm) B Recommended soldering pattern (Unit: mm)
| 11.7 max. | Internal connection
| #4 ,#_.3ij #4 ‘ #3 .18 7.8 18
== | ~
|:| 20 . OOO M O g E I
E 572 v | o
#1 \ \ #2 o
#1 # -
QJF ~
[ IWE
@l
{l [ .
071, |
9.6 ‘ | 2.1 |
(12) (1.2)
Do not connect #2 and #3 external device.
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Crystal unit

SMD HIGH-STABILITY CRYSTAL UNIT

MA-406H

 High-density mounting-type SMD.
e Excellent heat-resistance and environment capability.

e 9.6 MHz to 27.0 MHz available.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 9.600 MHz to 27.000 MHz Fundamental mode
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operable temperature Topr -40°C to 85°C
. Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level
Recommended drive level DL 10pW to 100pW
Soldering condition Tso. | 240°C max. within 10 sec. and under 200°C within 40 sec.
Frequency tolerance (standard) Af/f +10ppm Ta=25’C+3°C,DL=100pW
Frequency temperature characteristics As per below table
Load capacitance Cu 10pF to o Please specify
Series resistance R1 As per below table Operable temperature range, DL=100uW
Shunt capacitance Co 5.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +1ppm/year max. Ta=25'C +1°C, DL=100uW
Three drops on a hard wooden board from 75 cm or
Shock resistance S.R. +1ppm max. excitation test with 3000G x 0.3ms x 1/2 sine wave x 3
directions

Measured values for frequency tolerance and temperature characteristics need to be brought into mutual correlation prior to the start of production.
There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.

B Frequency temperature characteristics

M Series resistance

Temperature range Min. frequency specifications Frequency (MHz) Series resistance (Q)
0Cto+50C * 3ppm min. 9.6<f< 10.0 50 Q max.
-10°C to +60°C + 5ppm min.
- 10.0<f<12.0 40 Q max.
-20°C to +70°C + 7ppm min.
_30°C to +80°C +10ppm min. 12.0<f<16.0 30 Q max.
-40°C to +85°C +15ppm min. 16.0<f<27.0 25 Q max.
B External dimensions (unit: mm) [l Recommended soldering pattern (Unit: mm)
| 11.7 max. | Internal connection
| #4 #B_ #4 ‘ #3
S ‘ | 18 I 78 I 18 |
] 20.000M ~ |||z = | |
=)
E H51A < |
#| | #2 o
#1 #2
m%
< ~
[ I
O~
il s
@
0.7 i
9.6 ‘ | 2.1 |
(1.2) (1.2)
Do not connect #2 and #3 external device.




SMD HIGH-FREQUENCY CRYSTAL UNIT

MA-505/MA-506

» High-density mounting-type SMD.
» Excellent heat-resistance and environment capability.
» Capable of covering a wide range of frequency range from 4.0 MHz

to 64 MHz.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
; 4.000 MHz to 30.000 MHz 1 Fundamental mode
Nominal frequency range f
26.000 MHz to 64.000 MHz 3rd overtone mode
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operating temperature [~ Toer -20°C to +70°C
. Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level )
Recommended drive level DL 10uW to 100pW
Solderi diti T Twice at under 260°C within 10 sec.
Clecingjconaiier sot or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +50ppm Ta=25°C+3°C, DL=100pW
o Under 5.5 MHz: +50ppm
Frequency temperature characteristics -20°C to +70°C, DL=100uW
(standard) Over 5.5 MHz: +30ppm
Load capacitance CL Fundamental: 10pF to co. Over tone: 5pF to c Please specify
Series resistance R1 As per below table -20°C to +70°C, DL=100pW
Shunt capacitance Co 5pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C+3'C, first year
Three drops on a hard board from 75 cm or excitation
Shock resistance S.R. +10ppm max. test with 3000G x 0.3ms x 1/2 sine wave x 3
directions
[l 8.0 MHz < f < 8.2 MHz: Unavailable.
For frequencies below 5.5 MHz, see "Available frequencies from 4.0 MHz to less than 5.5 MHz" on page 20.
26.000 MHz to 30.000 MHz: If not specified, 3rd overtone will be delivered.
Frequency (MHz) 40<f<55 55<f<6.0 6.0<f<10.0 | 100<f<120| 12.0<f<16.0 | 16.0<f<30.0 | 26.0<f<36.0 | 36.0<f<64.0
e 150 Q max. 100 Q max. 80 Q max. 60 Q max. 50 Q max. 40 Q max. 100 Q max. 80 Q max.

d

o
—

4.6 max.

C
o

W
=

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

The first digit of lot No. means: {

5XXXX—MA-505
B6XXXX—MA-506

alll llo

4.1

Mode Fundamental mode 3rd overtone mode
B External dimensions (unit: mm) [l Recommended soldering pattern (Unit: mm)
13.46 max. Internal connection in MA-505
; B | # ] 43 MA-505
“9| 20.000m ||"": at I
5 g .
E 52 5 1A § Internal connection in MA-506 w
# L Qw2 pa T
—
M T R ) 41 7.0 41
MA-506

||
15 21

1

7.0 ‘ 41
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Crystal unit

THIN SMD HIGH-FREQUENCY CRYSTAL UNIT

FA-365

» High-density mounting-type SMD.

 Excellent reliability and environment capability.

» Capable of covering a wide frequency range. (from 14 MHz to
41 MHz)

e 1.4mm thickness is equal to SMD-type IC.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range f 14.000 MHz to 41.000 MHz Fundamental mode
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operating temperature |~ Toer -20°C to +70°C
Maximum drive level GL 2mW max. Only crystal oscillation is guaranteed
Drive level -
Recommended drive level DL 10pW to 100pW
: e Twice at under 260°C within 10 sec.
Soldering condition Tsor or under 230°C within 3 min.
Frequency tolerance (standard) Af/f +50ppm, +100ppm Ta=25°C+3°C
Frequency temperature characteristics +30ppm -20°C to +70°C
(standard)
Load capacitance Cu 10pF to oo Please specify
Series resistance R1 50 Q max. -20°C to +70°C,DL=100uw
Shunt capacitance Co 5.0pF max.
Insulation resistance IR 500 MQ min.
Aging fa +5ppm/year max. Ta=25°C +3°C, first year
Shock resi +10 Three drops on a hard board from 75 cm or excitation
ocK resistance S.R. +19ppm max. test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
B External dimensions (unit: mm) B Recommended soldering pattern  (Unit: mm)
Internal connection
N
I
#1 : | | : #2
I
~ I
g .________. _____ 1.9 2.6 1.9
o [ Top View ]
3.0
! #2 <
‘ I Jj N
6.0£0.2 zl ! % !
1 [
14—
[ bottom view ]

= | &

1.4 max.
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Crystal oscillator

SIP LOW/MEDIUM-FREQUENCY CRYSTAL OSCILLATOR

SG-10

* Low current consumption.

e Small suited to high-density mounting.

e Mountable on a standard printed circuit board.

 Cylindrical low/medium-frequency crystal unit builtin, thus
assuring high reliability.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Output frequency range fo 10.0000 Hz to 153.6000 kHz For output frequency, see the table below
Max. supply voltage | Voo-GND -0.3V to +7.0V
Power source voltage .
Operating voltage |  vop 4.5V to 5.5V
Storage temperature [ Tsre -55°C to +125°C
Temperature range -
Operating temperature | Topg -10°C to +70°C
Soldering condition (lead part) TsoL Under 260°C within 10 sec. Do not heat the package to more than 150°C
Frequency tolerance Af/fo A: +10ppm B: +50ppm Vop=5V Ta=25°C
Frequency temperature characteristics +10ppm / -120ppm -10°C to +70°C, taking Ta=25°C as the reference
Frequency voltage characteristics +10ppm max.
Current consumption lop 0.5mA max. No load condition
Duty twk 40%1060% 1/2 Voo or 1.4V level
(except for cases of 1/3 and 1/5 divided frequency.)
v Voo -1.0V min. lor= -40uA
Output voltage o o0 min
VoL 0.4V max. lo.=1.6mA
Output load condition (fan out) N/CL 1TTL max./15pF max. TTL load/C-MOS load
Output rise time trLH 60ns max.
Output fall time tTHL 50ns max.
For more than 1ms until Voo=0V - 4.5V.
Oscillation start up time tosc 1 s max. Time at 4.5V to be 0 sec.
Aging fa +5ppm/year max. Ta=25°C +3°C, Voo=5V, first year
Three drops on a hard board from 75 cm or excitation
Shock resistance SR. +5ppm max. test with 3000G x 0.3ms x 1/2 sine wave in 3
directions

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

B External dimensions (unit: mm) [l Output frequency table
4.6 max. ‘ 16.0 max. ‘ Oscillation source | 32768 kH2:60.000 kHz, 96.000 kHz, 100,000 kiz,
‘ ‘ 153.600 kHz
= Divided frequency | Oscillation source frequency x (any arbitrary one of 1/1, 1/2, 1/3,
i & E SG-10B output 1/4, 1/5, 116, 1/12 x (any arhitrary one of 1/1, 1/10, 1/100,
f) c 32.768 KHZ (calculation method) 1/1000). Over 10.0 Hz range.
” O 0131A
i A For frequencies other than the above, please consult us. (min. order lot 10,000 pcs.)
- ‘ ‘ ‘ B Output frequency example
R (. oscilla 32.768 kHz , 60.000 kHz , 96.000 kHz,
I L. [NolPntemin SCIAtON SOUICE | 160 000 kHz ,153.600 kHz
| #1 ‘ #2 ‘ N s
J‘ 025 21 254 | 254 | 2| out
= ‘ ‘ : 31 Voo 10.000 Hz , 50.000 Hz , 100.000 Hz , 1.000 kHz,
Divided frequency | 4.800kHz, 9.600 kHz, 19.200 kHz , 38.400 kHz,
50.000 kHz , 76.800 kHz
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tal oscillator

FULL-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

29

SG-51 series

e Pin compatible with full-size metal can.

HALF-SIZE DIP HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-531 series

e Pin compatible with half-size metal can.
Common

e Cylindrical AT-cut crystal unit builtin, thus assuring high reliability.
* Use of C-MOS IC enables reduction of current consumption.

B Specifications (characteristics)

Actual size

SG-51P/531P SG-51PTJ/531PTJ SG-51PH/531PH
Item Symbol . Remarks
Specifications
1.0250 MHz to
Output frequency range fo 26.0000 MHz 26.0001 MHz to 66.6667 MHz
Power source Max. supply voltage | Voo-GND -0.3V to +7.0V -0.5V to +7.0V
voltage Operating voltage | Voo 5.0V+0.5V
Temperature Storage temperature Tste -55°C to +125°C
range Operating temperature |~ Toer -20°C to +70°C
Soldering condition (lead part) TsoL Under 260°C within 10 sec. Don't heat the package to more than 150°C
- = -10°C to +70°C
Frequency stability Af/fo B: £ 50ppm ) ) 0
C: +100ppm B type is possible up to 55.0 MHz
Current consumption lop 23mA max. 35mA max. No load condition
Duty C-MOS level twlt 40% to 60% — 40% to 60% 1/2 Voo level
TTL level 45% to 55% — 1.4V level
Vo Vop-0.4V min. 2.4V min. Voo -0.4V min.
I - -
Output voltage (lor) 400pA 4mA
Vor 0.4V max.
(lov) 16mA 8mA 4mA
Output load C-MOS CL 50pF max. — 50pF max.
condition (fan out) TTL N 10TTL max. 5TTL max. — CL<15¢¢
Output enable/disable input voltage ViH 2.0V min. 3.5V min. 2.0V min. |IH:l-LlA max. (OE=Vop)
Vi 0.8V max. 1.5V max. 0.8V max. liL= -100pA min. (OE=GND), PTJ: -500pA
Output disable current loe 12mA max. 28mA max. 20mA max. OE=GND
Output C-MOS level i 8ns max. — 7ns max. C-MOS load: 20% — 80% Vob
rise time TTL level 5ns max. — TTL load: 0.4V - 2.4V
Output C-MOS level L 8ns max. — 7ns max. C-MOS load: 80% — 20% Voo
fall time TTL level 5ns max. — TTL load: 2.4V - 0.4V
— . More than for 1ms until Voo =0V - 4.5V
Oscillation start up time tosc 4ms max. 10ms max. Time at 4.5V to be 0 sec.
Aging fa +5ppm/year max. Ta=25°C, Voo =5V first year
Three drops on a hard board from 75 cm or
Shock resistance SR. +20ppm max. excitation test with 3000G x 0.3ms x 1/2 sine
wave in 3 directions

» External by-pass capacitor is recommended.
B External dimensions

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

(Unit: mm)

® SG-51 series NO.|Pin terminal @® SG-531 series NO.|Pin terminal
) 19.8 max. ) 1 OE ) 13.7 max. 1 OE
‘ 7| GND ‘ 48 45 ‘ 4| GND
#14 #8 8| our — — 5| out
14 Vop 8 Vop
SG531P C
D E SG51PH 6052A ] D 20.0000M 9
32.0000MHz C © E 6050A
— T 7.62 T —T 7.62
#1 #7 #1 #4
E W= E )
‘ ‘ jof’m 0.25 ‘ i m 7 0.25
! i 7% 90° to — _|los1 | g 90°}0 |
1 15.24 1 3 105 762 3 105




Crystal oscillator

SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-615 series

 High-density mounting-type SMD.

* A general-purpose SMD with heat-resisting cylindrical AT-cut
crystal unit and allowing almost the same soldering temperature
as SMD IC.

e Cylindrical AT crystal unit builtin, thus assuring high reliability. S

« Provided with output enable function. m

e Low current consumption.

Actual size

B Specifications (characteristics)

ltem Symbol SG-615P SG?€.315|.3TJ SG-615PH e
Specifications
Output frequency range fo |1.0250 MHz to 26.0000 MHz 26.0001 MHz to 66.6667 MHz
Power source | Max. supply voltage | Voo-GND -0.3V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V
Temperature Storage temperature Tste -55°C to +125°C Stored as bare product after unpacking
range Operating temperature Torr -20°C to 70°C (-40°C to 85°C) 55MHz max.(-40°C to +85°C)
. . Twice at under 260°C within 10 sec.
Soldering condition Tsou or under 230°C within 3 min.
- B: +*50ppm . .
Frequency stability Afffo €' +100ppm B type is possible up to 55 MHz
Current consumption lop 23mA max. 35mA max. No load condition
D C-MOS level ol 40% to 60% — 40% to 60% C-MOS load: 1/2Vop
uty TTL level " 45% to 55% — TTL load: 1.4V
VoH Voo -0.4V min. 2.4V min. Voo -0.4V min.
(lon) -400pA -4mA
Output voltage VoL SO o
(lor) 16mA 8mA 4mA
Output load C-MOS Cu 50pF max. — 50pF max.
condition (fan out) TTL N 10TTL max. 5TTL max. — CL<15¢p¢
q n ViH 2.0V min. 3.5V min. 2.0V min. liv=1pA max.(OE=Vop)
nable/disable input vol - -
S GLE e R S S IR Vi 0.8V max. 1.5V max. 0.8V max. 1i.=-100A min.(OE=GND) li.=-500pA min.(OE=GND) PTJ
Output disable current loe 12mA max. 28mA max. 20mA max. OE=GND
L 5 — C-MOS load: 20% — 80% Vi
Output rise time |-=-MOS level trn 7ns max. oa il 0 7bo
TTL level 8ns max 5ns max. — TTL load: 0.4V 2.4V
. H ' — C-MOS load: 80% — 20% Vi
Output fall time |-C-MOS level L 7ns max. oa 6~ 20% Voo
TTL level 5ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 4Ams max. 10ms max. Time at 4.5V to be O sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5V, first year
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: < Unless otherwise stated, characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.
« External by-pass capacitor is recommended.

B External dimensions (nit mm) B Recommended soldering pattern (Unit: mm)
#4 #3 - -
— — NO. |Pin terminal 13 3.8 1.3
1 OE
SG-615P C % 2| GND _
D 20.0000M 8| [3] our
E 6100A o 4| Voo -
o B
S|
£ ©

30



31

SMALL SOJ HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-636 series

* A small SMD that enables high-density mounting.
e A general-purpose device with builtin heat-resisting cylindrical
AT-cut crystal and allowing almost the same temperature

condition for soldering as SMD IC.
 Low current consumption.
* Provided with output enable function.
» 3.3V operation, stand-by function available.

Coe

Actual size
B Specifications (characteristics)
Item Syl SG-636PTF SG-636PTJ . | . SG-636PH SG-636SCE/PCE Remarks
Specifications
fo 2.21675 MHz to 2.21675 MHz to
Output frequency range 41.0000 MHz 41.0001 MHz to 70.0000 MHz 40.0000 MHz
Power source | Max.supplyvoltage | Voo-GND | -0.5V to +7.0V -0.3V to +7.0V | -0.5V to +7.0V
voltage Operating voltage Voo 5.0V +0.5V | 33v:03v
Temperature Storage temperature Tsto -55°C to +100°C Stored as bare product after unpacking
range Operating temperature | Torr -20°C to +70°C
Soldering condition TeoL Twice at under 2?0 C.W.ithin 19 sec.
or under 230°C within 3 min.
Frequency stability Af/fo C: +100ppm -10°C to +70°C
Current consumption lop 17mA max. 35mA max. 9mMA max. No load condition
Duty C-MOS level tlt 40% to 60% — 40% to 60% 45% to 55% C-MOS load: 1/2Voo level
Wi/
TTL level 45% to 55% — TTL load: 1.4V level
Von Voo -0.4V min. 2.4V min. Voo -0.4V min.
Output voltage (lox) -8mA gt QO[T -4mA
VoL 0.4V max.
(lov) 16mA 8mA 4mA
. 20pF max.( < 55 MH:
(()?;pr:nclg)g(:)condnmn C-MOS C. 50pF max. 15pF 15EF max.g 55 MHg 30pF max.
TTL N 10TTL max. 5TTL max. 5 LSTTL max. — CL=<15rr
: g Vin 2.0V min. 3.5V min. 2.0V min. 0.8Vop min. Ii=1pA max.(OE=Voo)PTF.PTJ.PH
Output enable/disable input voliage | 0.8V max, 15 max. 0.8V max. 0.2Voo max. | =044 (06310 PTEPH 50044 min (OE00) P
Output disable current loe 10mA max. 28mA max. 20mA max. 5mA max. OE=GND, ST=GND 2uA max.(SCE)
L C-MOS level 7ns max. — 5ns max. C-MOS load: 20% — 80%Vop
L I tru 5ns S i TTL load: 0.4V 2.4V
- . % — 209
Output fall ime |_C-MOS level o 7nsmax. | — 5ns max. C-MOS load: 80% — 20%Voo
TTL level 5ns max. - TTL load: 2.4V - 0.4V
Oscillation start up time tosc 4ms max. | 10ms max. | 4ms max. Time at 4.5V to be O sec.
Aging fa +5ppm/year max. Ta=25'C,Voo=5V first year
_ Three drops on a hard board from 75 cm or excitation
Shock resistance S.R. +20ppm max.

test with 3000G x 0.3ms x 1/2 sine wave in 3 directions

Note: e« Unless otherwise stated,characteristics (specifications) shown in the above table are based on the rated operating temperature and voltage condition.
« External by-pass capacitor is required.

« There are some cases that a parts of the cylindrical capsule of quartz unit expose on the surface of the molding material.
B Recommended soldering pattern

(Unit: mm)

B External dimensions (Unit: mm)
105 NO Pin terminal
| .5 max. | .
i ™ i SG-636SCE[SG-636P
= = — 1] sT OE
2| oD | GND
E 18.4320C % 3| our | out
2 OEO 4 Vo VoD
PTF3250A ©
oo w —
/ EE
[ Jk L | y i
05
= 5.08 | 36 |
(1.0) (.0)

13

3.8 13

21

25

2.1




HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-710 series

e Ceramic package with 1.5mm thickness.
 Excellent shock resistance and environmental capability.

* Low current consumption due to use of C-MOS technology.
e Low current consumption by output enabled function (OE) or

standby function (ST).

Crystal oscillator

1. —
——
Actual size
B Specifications (characteristics)
SG-710PTK SG-710PHK SG-710ECK
Item Symbol _ Remarks
Specifications
1.8000 MHz to 1.8000 MHz to 1.8000 MHz to
f
Ouip e Leliey B ° 50.0000 MHz 80.0000 MHz 67.0000 MHz
Power source Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V +0.5V | 3.3V +0.3V
Temperature Storage temperature Tste -55°C to +120°C
range Operating temperature ToPr -10°C to +70°C (-40°C to +85°C)
: i Twice at under 260°C within 10 sec.
Soldering condition TsoL or under 230°C within 3 min.
Frequency stability Afffo B: #50ppm C: + 100ppm M: + 100ppm (-40°C to +85°C)
Current consumption lop 24mA max. 40mA max. 18mA max. No load condition
Output disable current loe 12mA max. 16mA max — OE=GND(PTK, PHK)
Standby current Ist — 10pA max. ST=GND(ECK)
Duty tult - 45% to 55% 40% to 60% C-MOS load: 1/2Veo level
Wi
45% to 55% 40% to 60% = TTL load: 1.4V level
High output voltage VoH 2.4V min. Voo -0.5V min. 0.9 x Voo_min. lov=-16mA(PTK,PHK),-2mA(ECK)
Low output voltage Vou 0.4V max. 0.5V max. 0.1 x Voo max. lo.= 16mA(PTK,PHK), 2mA(ECK)
Output load TTL N 10TTL max. 10TTL max. —
condition (fan out C-MOS CL (15pF max.) 50pF max. 15pF max.
Output enable/disable input voltage Vi 20Y Gl 2.0V _min. 0.7 x Voo min. OE terminal(PTK,PHK)
Vi 0.8V max. 0.8V max. 0.3 x Voo max. ST terminal(ECK)
Output rise time C-MOS level trin — 5ns max. 6ns max. C-MOS load: 20% —» 80% Voo
TTL level 5ns max. — TTL load: 0.4V - 2.4V
Output fall time C-MOS level L — 5ns max. 6ns max. C-MOS load: 80% — 20% Voo
TTL level 5ns max. — TTL load: 2.4V 0.4V
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(ECK)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +10ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions
B External dimensions nit: mm) M Recommended soldering pattern (Unit: mm)
Bottom View |14
H NO. |Pin terminal
#1 #2 1 |OE or ST 18
2| GND
S 3| our
% 2 4 Vob
< - b
T #4 5.08 #3 o
7.3%0.2 ¥
3
£
5 (I H]
—

5.08
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Short Lead Time Clock Oscillator
EPSON's solution is SG-8000 to just in time (JIT)

Lead Time will be 1/3 compare to the previous, and 2 weeks lead times (ex. J)

What we have to do after receiving P/O is only to write
the data to generic oscillator, it needs very short time.
Our PLL & PROM technology makes it possible.

All our sales offices can program to meet customer’s
request for the immediate samples.

Professional operator is assigned for this job.

The data required from customers such as frequency,
output level, and operating voltage.

Immediate response after receiving a inquiry.

Specific PROM writer and generic oscillators are
provided at sales office and factory in advance.

UNEXPECTED SITUATION LIKE ;
ex.

*New project must start urgently.
+Sudden production ranp up.

4 Don't hesitate

contact EPSON.

Yes, We shall do!

Need immediate

Yes, We can
provide.

When, how many
pieces do you
need?

How fast!
Great!!

Within 2Weeks

EPSON P

(min. 1 day)



“ SG-8000 is a most latest programmable oscillator.

1. Can program the frequency

hase
PLL Technology divider gomperator VCO
. —
Fin —— I E—» Fout
1/P I
| |
PROM Technology Q P
PROM
Fin/Q = Fout/P
ie, -a— |If variable P or Q value are programmed in to the PROM,
Fout=P/Q x Fin variable Fout can be generated.

2. Can program the output level (i, e, C-MOS level or TTL level)

3. Can program the operating voltage (i, e, 5V or 3.3V)

e Valuable packages are available (CA,JA,JC,DB or DC package is available now)

m EPSON can deliver SG-8000 when you need, what frequency you need with short lead time.

Flow chart from the receiving P/O to export.

m Previous @

X'tal Out going
manufacturing P | Osc. assemble | p P> | customer

Inspection
m SG-8000 @

X'tal Out going
manufacturing P> | Osc. assemble > Inspaction P> | customer

m SG-8000 consist of fundamental X'tal and custom IC including a PLL and PROM circuit.




EPSON

SG - 8000 PROM Writer
Programming Tool for SG-8002 Series

* Possible to program necessary frequency at hand

* Possible easy frequency programing setting for SG-8002 series with simple connection between PC
(With Windows 95) and this PROM Writer by printer cable.

(Available PC is DOS/V or PC-AT compatible type only. NEC PC98 series are not available.)

EPEON Features
BOE-B00HH
2 * Easy programming due to enclosed exclusive software

* Necessary data is programmed with exclusive software selecting

package type,function, frequency stability and operating temperature together
with necessary frequency.

* Built-in the inspection function of electrical characteristics such as frequency,
current consumption etc.

* Possible to program all SG-8002 series (DIP 2 type, SMD 3 type)

* Included exclusive socket for SMD type

*Product code: PRW-8000A3-M01
*Power supply: 100-240V (50/60Hz)
*Interface  : Sentronics 36pins

For details, please refer operation manuals included in PROM Writer set.
Please consult our sales offices about available PC before purchase.
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Output frequency and Load condition

SG-8002JA/DB/DCICA
PH*/SH* (Vob= 4.5 to 5.5V) PT*ST* (Vob=4.51t05.5V)
T 125 4 T 125 4
= Load= 25pF =3 Load=5TTL+15pF
5 Duty= 40 to 60% a Duty= 40 to 60%
T 66.7 3 66.7
=] =}
o o
2 L Load=5TTL+15pF
= = Duty= 4
5 55 o 5 55 uty= 45 to 55%
=3 Load= 50pF = Load= Load=
3 Load=15pF|  Duty=40t060% |Load= 15pF 3 OTTL+15pF OTTL+15pF
Duty= Duty= Duty= Duty=
45 t0 55% 4510 55% 45 10 55% Load=0TTL+25pF | 451, 5504
0 - Load= 25pF 0 - Duty= 40 to 60%
Duty= 45 to 55% Load= Load=
L 2t Loads= 25pF STTL+15pF STTL+15pF
Duty= Duty= Duty= Duty=
D 4510 55% 4510 55% 4510 55%
-40 -20 70 85 -40 20 70 85
Temperature (°C) Temperature (°C)
s PC*/SC* (Vob=3.0to0 3.6V) . PC*/SC* (Vop= 2.7 to 3.6V)
N N
T T
=3 =
2y oy
c106.25 4 ¢ 106.25 J
[} (]
=] =]
o o
O 66.7 1 © 66.7 1
5 Load= 15pF 5
£ 55 4 Duty= 40 to 60% £ 55
(o] o]
Load= 15pF
Duty= 40 to 60%
40 A 40
Load= 30pF
Duty= 45 to 55%
-40 20 70 85 -40 -20 70 85
Temperature (°C) Temperature (°C)
SG-8002JC
PH*/SH* (Vo= 4.5 to 5.5V) PT*/ST* (Vop=4.5 to 5.5V)
T 125 4 T 125 4
= Load= 15pF = Load= OTTL+15pF
3 Duty= 40 to 60% a Duty= 40 to 60%
T 90 1 S 0 1
g_ Load= 25pF g Load= 5TTL+15pF
19} Duty= 40 to0 60% @ Duty= 40 to 60%
= 66.7 = 66.7
=1 5
=3 Load= 50pF =3 Load= 5TTL+15pF
3 Duty= 40 to 60% 3 Duty= 45 to 55%
20 4 Load= 25pF 40 4 Load= OTTL+25pF
PR ASWESD Duty= 40 to 60%
-20 70 -20 70
Temperature ("C) Temperature (°C)
. PC*/SC* (Vop=3.0t0 3.6V) . PC*/SC* (Vop=2.7 to 3.6V)
N N
T I
b3 >3
2y oy
£106.25 £ 106.25 J
[ (3]
> 3
o o
O 66.7 1 ® 66.7 1
5 Load= 15pF 5
£ 55 - Duty= 40 to 60% £ 55 4
o o
Load= 15pF
Duty= 40 to 60%
40 A 40 A
Load= 30pF
Duty= 45 to 55%
20 70 20 70
Temperature (°C) Temperature ("C)
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Characteristic chart

Current consumption (Vop=5.0V) Enable Current (Vbp=5.0V)
50 50
40 40
g 30 g 30
Y — b
5 20 o 20 —
— ____——-—-/
10 10
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frequency (MHz) Frequency (MHz)
Stand-by current Voltage coefficient [VDD vs |0P,IOE]
50 2.0
1.8
40 16 [ 1oPva)=Times(va) x 1oP@v) |
1.4 { 10E(va)=Times(va) X 10E(sv) |
g 30 é 1.2
= i= 1.0
2R 0.8
0.6
10 0.4
0.2
25 30 35 40 45 50 55 6.0 25 30 35 40 45 50 55 6.0
Vop (V) Vop (V)
CL vs Current consumption Duty 5V CMOS Level
20 60
.18
< 7/
g 16 4 = 25pF
£ 50pF . 55 —
g 14 // 25pF S ——
3 12 - 15pF
> L/ 5
T 10 / 15pF 0O 50
S 3
g . / 30pF
<, A 45
2 ///
40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frequency (MHz) Frequency (MHz)
Duty 5V TTL Level Duty 3.3V CMOS Level
60 60
-
25pF T T 1spF
e > | —1 — 15pF e >
S S
R s Py < 1
5 L ——— 5 — | 30pF
A s0 A s0
45 45
40 40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frequency (MHz) Frequency (MHz)
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EPSON

Output Rise (ns)

3.0

1.0

Output Rise time(CMOS Level)

10 15 20 25 30 35 40 45 50 55
Load capacitance (pF)

Outuput Rise time(TTL Level)

Output Fal (ns)

1.0

Output Fall time(CMOS Level)

10 15 20 25 30 35 40 45 50 55
Load capacitance (pF)

2.0
Z
3 15
g
5
Qo
=]
3 0 ]
o5 T
10 15 20 25 30
L oad capacitance (pF)
Outuput Fall time(TTL Level)
15
g
8
x
5 1.0
[ T o [ P
=]
=2 SR S FP N
[ ! N A S
o L— T
10 15 20 25 30
L oad capacitance (pF)
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DESIGN NOTICE

B PLL-PLL connection
Because of using a PLL technology, there are a few case that the jitter value will increase
when SG-8002 is connected the other PLL-oscillator.
In our experience, it is required careful checking in advance for the application
such as telecom use or video use. (Jitter specification is Max. 250psec/CL=15pF)

M Design notice for SG-8002 series.

(1) The following initialization is required when Vdd is supplied in a condition
that OE terminal is "L", no concern when "OE" = "H" or "Open".
(For example: Wired -OR connection.)

(2) Item
All "P" version of SG-8002 series. (i.e. PT, PH, PC)

(3) Initialization
Initialization will be completed by adding a pulse stated bellow.
It shows the case of wired-OR with 2 parts.

® Timing chart

toe
e
OSC1 OE
tNT
—»
0OSC2 OE
Symbol Description min. | max. | Unit
toe Initialization pulse width 100 | 200

ms

tNT Interval time between each initialization pulse 200 —

® Wired-OR wiring diagram

Voo <+ ouT
Voo ouT
0OSC1
OE GND
oOEl — 1 /J/,
VoD Qﬁ
Voo out
0OSC2
OE GND

o2 — ;7
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Programmable Crystal

Oscillator

EPSON

Please specify the following items when ordering.

SG-8002

M-

Package Output Freguency Function
%_ﬁ g%g%gg 1.0to 125MHz: (5.0V VDbD) [ g: gtutp(ﬂ) enaSle e (OE)
: - : : Stan
DB: 51Tyhe 1.0 to 106.25MHz: (3.3V VDD) y (ST)
DC: 531Type
CA: Ceramic Type
Power Supply/ Duty level
H: 5.0vV/ CMOS
T:5.0V/ TTL
C: 3.3V/ CMOS
Frequency Stability
Operating Temperature
B: 50 ppm/-20to +70°C
C: 100 ppm/ -20 to +70 °C
M: 100 ppm/ -40 to +85°C Packing
L: Reel(L) Standard
R: Redl(R) B
S: Tube
B: Bulk




stal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002DB/ DC series

* Wide frequency output by PLL technology.

e Quick delivery of samples and short lead time by mass
production.

» Excellent shock resistance and environmental capability.

» Output enable function (OE) and stand-by function (ST) can be

used for low current consumption applications. SG-8002DB SG-8002DC
* Pin compatible with full size and half size. m m
8002 PROM Writer available to purchase.(Type:PRW-8000A3-M01) Actual size

Please contact EPSON or local sales representative.

Bl Specifications (characteristics)

- Symbol PT/ST | @/sn.-i | PC/SC Remarks
Specifications
Output frequency range fo 1'00285M0%Z()60MH
. z
Power source Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 33:fo03v 3.0V +0.3V: fo < 66.7MHz(PC/SC)
Temperature Storage temperature TsTe -55°C to +125°C
range QOperating temperature Torr -20°C to +70°C (-40°C to +85°C) \ -40°C to +85°C Refer to page 6."Frequency range"
. . Twice at under 260°C within 10 sec.
Soldering condition TsoL or under 230°C within 3 min.
Frequency stability Af/fo B: +50ppm C: = 100ppm M: +100ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 28mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 16mA max. OE=GND(PT, PH, PC)
Standby current Ist 50pA max. ST=GND(ST, SH, SC)
— 40% to 60% C-MOS load: 1/2Voo level
Duty bl 40% to 60% - TTL load: 1.4V level
High output voltage Von Voo -0.4V min. lov=-16mA(PT /ST, PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mMA(PT /ST, PH/SH), 8mA(PC/SC)
TTL N 5TTL max. — .
Sggg%ggagan o) s o TR 25pF max. 15pF max. Max. frequency and max. operating voltage range
. . ViH 2.0V min. 0.7 x Voo min. _— .
Output enable/disable input voltage i - 0.2 % Voo max. ST, OE terminal
L C-MOS level — 4ns max. C-MOS load: 20% — 80% Voo
Output rise time trim
TTL level 4ns max. — TTL load: 0.4V 2.4V
Output fall time C-MOS level - — 4ns max. C-MOS load: 80% — 20% Voo
TTL level 4ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +5ppm/Year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: « Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.
Checking possible by the Frequency Checking Program. I http://www.epson.co.jp/CRYSTAL/

Bl External dimensions (Unit: mm) (Unit: mm)
@ SG-8002DB series - - @ SG-8002DC series - -
19.8max. No. | Pin terminal No. | Pin terminal
1| OEorST 13.7max. 1| OEorsT
f1e 28 7| GND jAR i 4| GND
g out 5 ouT
g 16.0000 C 2PH 14 Voo EPSON 8 Voo
°| |Fo EPsON  6052A o s | 1
b = 7.62
" * T o 7.62
g L | L T, \
@ N [~ 3
2 3 \ / £ |8
= // “ -3 DI (—
o
k 90 to 105° £ ./ .
£ L 15.24 | 3 90 to 105 0.25
o L 762
@ (Wired-or connection & Jitter specification, please refer to page 13.) @ (Wired-or connection & Jitter specification, please refer to page 13.)

33



Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JA series

» Wide frequency output by PLL technology.

e Quick delivery of samples and short lead time by mass
production.

 Excellent shock resistance and environmental capability.

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

e Shape and pin compatible with SG-615.

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

B Specifications (characteristics)

- Symbol PT/ST | PH/SH | PC/SC Derarie
Specifications
Output frequency range fo 1'00(1)25M0%%50MH
. z
Power source | Max. supply voltage | Voo-GND “0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 3303V 3.0V +0.3V: fo < 66.7MHz(PC/SC)
Temperature Storage temperature Tste -55°C to +125°C
range QOperating temperature Torr -20°C to +70°C (-40°C to +85°C) | -40°C to +85°C Refer to page 6."Frequency range"
Soldering condition TsoL TWig? 3;52;’ Srggeeco:,f,:itvr\:ii;hignrﬁﬁsec'
Frequency stability Afffo B: +50ppm C: = 100ppm M: +100ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 28mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 16mA max. OE=GND(PT, PH, PC)
Standby current Ist 50pA max. ST=GND(ST, SH, SC)
— 40% to 60% C-MOS load: 1/2Vw level
Duty W/t 40% to 60% | TTL load: 1.4V level
High output voltage VoH Voo -0.4V min. lov=-16mA(PT /ST, PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mA(PT /ST, PH/SH), 8mA(PC/SC)
Output load TTL N 5TTL max. — .
conzition (fan out) C-MOS CL 15pF max. 25pF max. 15pF max. Max. frequency and max. operating voltage range
. . ViH 2.0V min. 0.7 x Voo min. —_— .

Output enable/disable input voltage i L - 0.2 % Voo . ST, OE terminal
Output rise time C-MOS level i — 4ns max. C-MOS load: 20% — 80% Voo

TTL level 4ns max. — TTL load: 0.4V - 2.4V

. C-MOS level — 4ns max. C-MOS load: 80% — 20% Voo

Output fall time trHL

TTL level 4ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)

Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: < Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.
Checking possible by the Frequency Checking Program. http://www.epson.co.jp/CRYSTAL/

B External dimensions (nit mm) B Recommended soldering pattern (Unit: mm)
14.0 max. No. |Pin terminal 1.3 3.8 1.3
‘ . 5 1| OEorST
.#—| LT’ 2 GND
3 ouT o
EPSON ol 4 Voo ”
D100.0000 C g\t i
2PH  7100A >
[ \ g E S
< ~
E — < o
5.08 ' 051 E “

@ (Wired-or connection & Jitter specification, please refer to page 13.)
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002JC series

» Wide frequency output by PLL technology.

* Quick delivery of samples and short lead time by mass
production.

» Excellent shock resistance and environmental capability.

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

e Shape and pin compatible with SG-636.

8002 PROM Writer available to purchase.(Type:PRW-8000A3-M01)

Actual size
Please contact EPSON or local sales representative.
B Specifications (characteristics)
PT/ST PH/SH PC/SC
Item Symbol | > | Remarks
Specifications
Output f fo 1.0000 MHz to
utput frequency range 125.0000 MHz
Power source | Max. supply voltage | Voo-GND 0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 3.3+0.3V 3.0V +0.3V: fo < 66.7MHz(PC/SC)
Temperature Storage temperature Tste -55°C to +100°C
range Operating temperature Torr -20°C to +70°C Refer to page 6."Frequency range"
. " Twice at under 260°C within 10 sec.
Soldering condition Tsou or under 230°C within 3 min.
Frequency stability Afffo B: +50ppm C: = 100ppm -20°C to +70°C
Current consumption lop 45mA max. 28mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 16mA max. OE=GND(PT, PH, PC)
Standby current Ist 50UA max. ST=GND(ST, SH, SC)
o/t — 40% to 60% C-MOS load: 1/2Vw level
Duty & 40% to 60% — TTL load: 1.4V level
High output voltage VoH Voo -0.4V min. low=-16MA(PT/ST,PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mA(PT/ST,PH/SH), 8mA(PC/SC)
Output load TTL N 5TTL max. | = )
condition (fan out) C-MOS o 15pF max. Max. frequency and max. operating voltage range
. . ViH 2.0V min. 0.7 x Voo min. _— .
Output enable/disable input voltage
P P 9 Vi 0.8V max. 0.2 x Voo max. ST, OE terminal
Outout rise time C-MOS level ; — 4ns max. C-MOS load: 20% — 80% Vob
P TTL level T 4ns max. = TTL load: 0.4V — 2.4V
. C-MOS level — 4ns max. C-MOS load: 80% — 20% Voo
Output fall time trHe
TTL level 4ns max. — TTL load: 2.4V — 0.4V
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note:

« Please contact us for inquiries about usable frequencies, duty and output load conditions.

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

B Recommended soldering pattern

(Unit: mm)

3.8 13

B External dimensions (Unit: mm)
NO.|Pin terminal
10.5 max. 1 [OE or ST 13
#a #3 2| GND
3 ouT
E 125.0000 C ° 4| Voo
2PH 7120A || |
#1 #2 5.8max.
L | |82 |3 [ |
I {°F E s i
T
0.5 i 5.08 ‘ (1.0) 3.6 (1.0)
@ (Wired-or connection & Jitter specification, please refer to page 13.)
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Crystal oscillator

PROGRAMMABLE HIGH-FREQUENCY CRYSTAL OSCILLATOR

SG-8002CA series

» Wide frequency output by PLL technology.

* Quick delivery of samples and short lead time by mass
production.

» Excellent shock resistance and environmental capability.

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

8002 PROM Writer available to purchase.(Type:PRW-8000A3-M01)

Please contact EPSON or local sales representative. Actual size
B Specifications (characteristics)
PT/ST PH/SH PC/SC
Item Symbol — Remarks
Specifications
Outout f fo 1.0000 MHz to
utput frequency range 125.0000 MHz
Power source Max. supply voltage | Voo-GND 0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.5V | 3.3+0.3V 3.0V +0.3V: fo < 66.7MHz(PC/SC)
Temperature Storage temperature Tste -55°C to +125°C
range QOperating temperature Topr -20°C to +70°C (-40°C to +85°C) | -40°C to +85°C Refer to page 6."Frequency range"
] . Twice at under 260°C within 10 sec.
Soldering condition Tsou or under 230°C within 3 min.
Frequency stability Afffo B: £50ppm C: + 100ppm M: +100ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 28mMA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 16mA max. OE=GND
Standby current Ist 50pA max. ST=GND
5 ot — 40% to 60% C-MOS load: 1/2Vw level
uty & 40% to 60% — TTL load: 1.4V level
High output voltage Von Voo -0.4V min. lov=-16mA(PT/ST,PH/SH),-8mA(PC/SC)
Low output voltage Vo 0.4V max. lo= 16mA(PT/ST,PH/SH), 8mA(PC/SC)
CRTOHE. L% N 2TTL max. = Max. frequency and max. operating voltage range
condition (fan out) C-MOs C 15pF max. 25pF max. 15pF max. - Irequency - Operating voltage rang
; ; Vi 2.0V min. 0.7 x Voo min. —
Output enable/disable input voltage i
i > - Vi 0.8V max. 0.2 x Voo max. ST, OE terminal
L C-MOS level — 4ns max. C-MOS load: 20% — 80% Voo
Output rise time trLH
TTL level 4ns max. — TTL load: 0.4V 2.4V
. -MOS level — 4ns max. - : 80% — 209
Output fall time C-MOS leve . C-MOS load: 80% — 20% Voo
TTL level 4ns max. — TTL load: 2.4V - 0.4V
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +5ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
Three drops on a hard board from 75 cm or
Shock resistance S.R. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: e Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.

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

OPHC724A

1
#1 #2 #4 5.08 #3

7.0£0.2

B External dimensions @nit mm) B Recommended soldering pattern  (Unit: mm)
Bottom View |14 NO.|Pin terminal
# #2 1 [OEor ST 1.8
2 GND
E 125.000 o 3| out
5] © 4 Vob
o o
w0

4.2

—.

5.08

@ (Wired-or connection & Jitter specification, please refer to page 13.)
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stal oscillator

HIGH-STABILITY HIGH-FREQUENCY OSCILLATOR

HG-1000/2000 series

 Cylindrical AT crystal unit builtin, thus assuring high reliability.
» Excellent shock resistance and heat resistance.
* Low current consumption.

37

Actual size
B Specifications (characteristics)
HG-1012JA HG-2012JA
Item Symbol e Remarks
Specifications
Output frequency range fo 1.5000 MHz to 28.63636 MHz Vop =4.75V to 5.25V
Power source | Max. supply voltage | Voo-GND -0.5V 10 +7.0V
voltage Operating voltage | Voo 5.0V £0.25V
Temperature Storage temperature Tste -55°C to +125°C
range Operable temperature Torr -40°Cto + 85°C
Soldering condition TsoL Under 260°C within 10 sec. x 2 times
AV: +20ppm, BV: +25ppm SV: #15ppm, AV: #20ppm Ta= -20°C to +70°C
Frequency stability Afffo BX: +25ppm, CX: +30ppm BX: +25ppm Ta= -40°C to +85°C
Current consumption lop 10mA max. No load condition
Duty tw/t 40% to 60% 1/2 Voo level
High output voltage VoH Voo -0.4V min. lou= -0.8MA
Low output voltage Vou 0.4V max. lo.=3.2mA
Output load condition CL 15pF max.
Output rise time trim anama 20% — 80% Voo level
Output fall time tTHL 80% — 20% Voo level
Oscillation start up time tosc 4ms max. Time at 4.75V to be O sec.
Aging fa +5ppm/year max. +2ppm/year max. Ta=25C
Three drops on a hard wooden board from
Shock resistance S.R. +10ppm max. +2ppm max. 75 cm or excitation test with 3000G x 0.3ms
x 1/2sine wave in 3 directions
B External dimensions (unit mm) M Recommended soldering pattern (Unit: mm)
4 43 Ni). Pin t:_r;ninal
— — > onD 13 38 13
HG2012 AV % 3| our
1.5000M f e 4] Voo T
E 5275A o o
T T “
‘ #1 #2
14.0 max.
=
L \ g[8 [T\ |8
/| Sl I 3
5.08 N
Do not connect Ts-pin external device.




Crystal oscillator

PROGRAMMABLE HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG-8002DC series

* Wide frequency output by PLL technology.

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

e Pin compatible with half-size oscillator.(SG-531 and the shape)

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

« Excellent shock resistance and environmental capability. m

Actual size -

B Specifications (characteristics)

PT/ST PH/SH PC/SC
Item Symbol — Remarks
Specifications
outnut f fo 1.0000 MHz to
utput frequency range 125.0000 MHz
Power source | Max. supply voltage | Voo-GND 0.5V to +7.0V
voltage Operating voltage Voo 5.0V +0.25V | 3.3V +0.165V
Temperature Storage temperature Tste -55°C to +125°C
range Operating temperature Torr -20°C to +70°C (-40°C to +85°C) Refer to page 6."Frequency range"
Soldering condition TsoL Under 260°C within 10 sec.
Frequency stability Afffo AV: #20ppm BV: +25ppm CX: + 30ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 28mA max. No load condition, Max. frequency range
Output disable current o 30mMA max. 16mMA max. OE=GND(PT, PH, PC)
Standby current Ist 50 WA max. ST=GND(ST, SH, SC)
Du ot — 40% to 60% C-MOS load: 1/2Vwo level, Max. load condition
LW
ty 40% to 60% — TTL load: 1.4V level, Max. load condition
High output voltage Vo Voo -0.4V min. lov=-16MA(PT /ST, PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mA(PT /ST, PH/SH), 8mA(PC/SC)
Output load TTL N ZUVL GRERe | = Max. f d ting volt
condition (fan out) C-MOS cL 15pF max. ax. frequency and max. operating voltage range
; ; ViH 2.0V min. 0.7 x Voo min.
Output enable/disable input voltage ST i
: . 5 ViL 0.8V max. 0.2 x Voo max. ST, OF terminal
L -MOS level — ns max. - - 20% _ 809
Output rise time C-MOS leve trim 3ns max. C-MOS load: 20% — 80% Voo level
TTL level 4ns max. — TTL load: 0.4V - 2.4V level
) C-MOS level — 3ns max. - 1 80% — 209
Output fall time tr C-MOS load: 80% — 20% Voo level
TTL level 4ns max. — TTL load: 2.4V - 0.4V level
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +2ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)
) Three drops on a hard board from 75 cm or
Shock resistance SR. +2ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note:  Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.

M External dimensions (Unit: mm)
13.7 max. - -
“—" No. |Pin terminal
8 iR 1 | OEorST
2 GND
EPSON AV 3| our
100.0000 & 4 Voo
2PH  7120A
J J
#1 #4 762
BN ,\/—I
€ 90" to 025
L 762 & 105°
@ (Wired-or connection & Jitter specification, please refer to page 13.)
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Crystal oscillator

PROGRAMMABLE HIGH-STABILITY HIGH-FREQUENCY CRYSTAL OSCILLATOR

HG-8002JA series

Wide frequency output by PLL technology.

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

e Pin compatible with SG-615.

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

Excellent shock resistance and environmental capability. m

Actual size

Bl Specifications (characteristics)

PT/ST PH/SH PC/sC

Symbol Remarks
I 4 Specifications
0 f fo 1.0000 MHz to
utput requency range 125.0000 MHz
Power source Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V+0.25V | 3.3V £ 0.165V
Temperature Storage temperature Tste -55°C to +125°C
range Operating temperature Torr -20°C to +70°C (-40°C to +85°C) Refer to page 6."Frequency range"
. P Twice at under 260°C within 10 sec.
Soldering condition TsoL or under 230°C within 3 min.
Frequency stability Afffo AV: £20ppm BV: +25ppm CX: + 30ppm(-40°C to +85°C) -20°C to +70°C
Current consumption lop 45mA max. 28mA max. No load condition, Max. frequency range
Output disable current loe 30mA max. 16mA max. OE=GND(PT, PH, PC)
Standby current Ist 50 JA max. ST=GND(ST, SH, SC)
Du ol t — 40% to 60% C-MOS load: 1/2Voo level, Max. load condition
ty " 40% to 60% — TTL load: 1.4V level, Max. load condition
High output voltage VoH Vob -0.4V min. lov=-16mA(PT /ST, PH/SH),-8mA(PC/SC)
Low output voltage VoL 0.4V max. lo.= 16mMA(PT /ST, PH/SH), 8mA(PC/SC)
Output load TTL N 2TTL max. | L Ve § Yol
condition (fan out) C-MOS oL 15pF max. ax. frequency and max. operating voltage range
; ; ViH 2.0V min. 0.7 x Voo min.
Output enable/disable input voltage ST i
s ! b Vi 0.8V max. 0.2 x Voo max. ST, OE terminal
o C-MOS level — ns max. - : 20% — 809
Output rise time s 3ns max C-MOS load: 20% —» 80% Voo level
TTL level 4ns max. — TTL load: 0.4V - 2.4V level
. C-MOS level — . _ - 80% - 209
Output fall time L 3ns max C-MOS load: 80% — 20% Voo level
TTL level 4ns max. — TTL load: 2.4V - 0.4V level
Oscillation start up time tosc 10ms max. Time at minimum operating voltage to be 0 sec.
Aging fa +2ppm/year max. Ta= 25°C, Voo = 5.0V/3.3V(PC/SC)

Three drops on a hard board from 75 cm or
Shock resistance S.R. +2ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions

Note: e Please contact us for inquiries about operating temperature(-40°C to +85°C), usable frequencies, duty and output load conditions.

B External dimensions wnit mm) M Recommended soldering pattern (Unit: mm)
#4 — .—|#37— NO. |Pin terminal —
1 |[OE or ST
EPSON AV . T o =
) 100.0000 C || 8| & s our 1
HPH 7120A @ 2| Vo

Ik
)
Ii
!

3.0

0
7.62 ‘ |:| RN

l1s] s |aa]

n
0.51
—

5.08

0.25min

@ (Wired-or connection & Jitter specification, please refer to page 13.)
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Crystal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-1011JA series

» High accuracy and high reliability due to trimmerless design.

* Built-in heat-resisting AT-cut crystal provides heat resistance
equivalent to that of general-purpose ICs.

» Use of C-MOS IC assures low current consumption.

» Excellent shock resistance and environmental capability.

» Supply voltage: 5V

Actual size
B Specifications (characteristics)
ltem Symbol Specifications Remarks
Output frequency range fo 1.5000 MHz to 28.63636 MHz
Power source | Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage | Voo 5.0V +0.5V
Temperature Storage temperature Tste -55°C to +125°C
range Operating temperature [~ Toer As per below table
Soldering condition TsoL Twice at under 260°C within 10 sec.
Frequency stability Afffo As per below table
Current consumption lop 10mA max. No load condition
Pull range Afe As per below table Ve=2.5+2.0V
Input resistance Zn 10MQ min. DC Level
Frequency change polarity Positive polarity Vc=0.5 to 4.5V
Duty twht 40% to 60% 1.4V or 1/2VDD level
S VoH Voo -0.4V min. lori= -0.8mA
utput voltage Vou 0.4V max. lo.=1.6mA
Output load condition (fan out) N/CL 2TTL or 15pF max. TTL load/C-MOS load
o 8ns. max. C-MOS load: 20% — 80% Voo
Output rise time iy
5ns. max. TTL load: 0.4V - 2.4V
. 8ns. max. C-MOS load: 80% — 20% Vi
Output fall time trr i i it
5ns. max. TTL load: 2.4V - 0.4V
Oscillation start up time tosc 4ms. max. Time at 4.5V to be 0 sec.
Aging fa +5ppm max. Ta=25'C, Voo =5V, first year
. Three drops on a hard board from 75 cm or
Shock resistance SR. +5ppm max. excitation test with 3000G x 0.3ms x
1/2sine wave in 3 directions
Note: < Please contact us for inquiries about operating temperature, frequency stability, pull range.
B External dimensions (unit: mm) I Stability / Temperature range B Pull range
» Temperature range No. Pull range
Stability -20Cto 70C[-30Cto 75°C [40°C o 85C 3 2 -
NO. |Pin terminal No. v w X £ 20ppm .
l#_‘:' 1#—?77 1 Ve +15ppm| S - B - £ * 50ppm m!n.
2| GND +20ppm| A | G, KN - - K % 75ppm min.
VG1011 BXK ) 3| our +25ppm| B - - G, KN N +100ppm min.
) 27.0000M || 8 g 4| Voo Please consult us for AVN type device.
E 7100A | ®| & . ,
. 7°’7 B Recommended soldering pattern (Unit: mm)
#1 #2 13 38 13
14.0 max.
o
o™
3 &
[ \ gl [T %L
2 L\
Y o
== s T/ :
,[El u% 762 |
5.08 N
o
(=)
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stal oscillator

VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

VG-4000 series

e High accuracy and high reliability due to trimmerless design.

¢ Built-in heat-resisting AT-cut crystal provides heat resistance
equivalent to that of general-purpose ICs.

¢ Use of C-MOS IC assures low current consumption.

e Excellent shock resistance and environmental capability.

e Supply voltage: 5V(VG-4010JA) ﬂ

e Supply voltage: 3.3V(VG-4030JA) Actual size

B Specifications (characteristics)

VG-4010JA DVK VG-4030JA DVK
Item Symbol Specifications Remarks
Output frequency range fo 2.0000 MHz to 28.63636 MHz O
Power source | Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 5.0V +0.25V | 3.3V £0.17V
Temperature Storage temperature Tste -55°C to +125°C
range Operating temperature |~ Toer -20°C to + 70°C(-40°C to + 85°C)
Soldering condition Tsou Twice at under 260°C within 10 sec.
Frequency stability Af/fo +35ppm max. +37ppm max. VC=0.5 to 4.5V(4010JA) / VC=0.0 to 3.0V(4030JA)
Current consumption lop 35mA max. 18mA max. No load condition
Pull range Afe +75ppm As per below table VC=0.5 to 4.5V(4010JA) /VC=0.0 to 3.0V(4030JA)
Input resistance Zn 10MQ min. DC Level
Frequency change polarity Positive polarity VC=0.5 to 4.5V(4010JA) /VC=0.0 to 3.0V(4030JA)
Duty tw/t 45% to 55%(40% to 60%) | 40% to 60% 1/2VDD level(1.4V level)
VoH Voo -0.4V min. lo=-0.8mA
Output voltage VoL oav 13,2 A
Output load condition (fan out) N/CL 2TTL or 30pF max. 30pF max. TTL load/C-MOS load
L trin 5ns. max. 6ns. max. C-MOS load: 20% — 80% Voo level
Output rise time 8ns. max. — TTL load: 0.4V - 2.4V level
out ) L 5ns. max. 6ns. max. C-MOS load: 20% — 80% Voo level
put fall time 8ns. max. — TTL load: 0.4V - 2.4V level

Oscillation start up time tosc 10ms. max. Time at minimum operating voltage to be 0 sec.
Aging fa +5ppm max. Ta=25°C, first year

. Three drops on a hard board from 75 cm or
Shock resistance SR +10ppm max. excitation test with 3000G x 0.3ms X 1/2sine wave

in 3 directions

V¢ should be "GND" or "OPEN" when power will be turn on.
[Please contact us for inquiries about the available frequency.

B External dimensions wni: mmy I Pull range
Pull range Remarks
NO. |Pin terminal 180ppm fo < 20MHz, Vc=0.0 to 3.0V
.#—? .#—? S — 1 Ve 150ppm fo = 20MHz, Vc=0.0 to 3.0V
2 GND
VG4010 DVK _ 3| out : N
D 27.0000M|| g g 4 Vo B Recommended soldering pattern (Unit: mm)
E 7100A ("3
= = J 5 1.3 3.8 1.3

‘ #1 #2
14.0 max.

#

3.0

—T—
L
™
-
N
il —
4.06
4.7max
J:
)
N
(g_.
0.25
5.8

Jos

0.25min

3.0
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SELECTABLE-OUTPUT PLL OSCILLATOR

MG-7010SA

e Can output one CPU frequency among 15 selections.
< Reflow able, high-density mounting-type SMD.
e Provided with output enable and stand-by function to allow

low current consumption.

e Using C-MOS IC allows low current consumption and

assures high reliability.

F oo

Actual size | """
B Specifications (characteristics)
Item Symbol Specifications Remark
Frequency change time ti 10ms max. S0, S1, S2, S3 changing
Output frequency range % 20 MHz to 120 MHz Voo=4.5V to 5.5V
20 MHz to 80 MHz Vop=2.7V to 5.5V
Power source | Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage Voo 2.7V t0 5.5V
Temperature | Storage temperature Tste -55°C to +100°C Stored as bare product after unpacking
range Operating temperature Torr -10°C to +70°C
Soldering condition TsoL Twice at under 260°C within 10 sec. or under 230°C within 3 min.
Frequency stability Af [ fo C: £100ppm -10°C to +70°C, Vop=2.7V to 5.5V
Current consumption lop 45mA max. No load condition (fo=120 MHz)
Output disable current loe 25mA max. OE=GND, fo=120 MHz
Standby current Ist 10pA max. ST=GND
Duty tw/t 40% to 60% 1.4V level
High output voltage VoH Voo -0.5V min. lon = -16mA (Voo=5+0.5V)
Low output voltage VoL 0.4V max. lo. = 16mA (Vop=5+0.5V)
Output load condition C 25pF max. Voo=4.5V 10 5.5V( fo < 80 MHz)
15pF max. Vop=2.7V to 4.5V or fo>80 MHz
High input voltage ViH 2.0V min. ST,0E terminal
Low input voltage Vi 0.8V max. ST,0E terminal
Output rise time trLH 4.0ns max. 20% — 80%Voo level
Output fall time trHL 4.0ns max. 80% — 20%Voo level
Oscillation start up time tosc 10ms max. Time at 4.5V to be 0 sec.
Aging fa +5ppm/year max. Ta=25°C, Voo =3.3V or 5.5V
i Three drops on a hard board from 75 cm or
Shock resistance SR. +20ppm max. excitation test with 3P0009 x 0.3ms 1/2 sine wave in 3 directions
Bl Output frequency
Select bit Output frequency (MHz)
100.0 | 33.33 30.0 120.0 25.0 20.0 70.0 80.0 75.0 66.66 60.0 60.0 50.0 45.0 90.0 40.
S3 0 0 0 0 0 0 o] 0 1 1 1 1 1 1 1 1
S2 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
S1 0 ] 1 1 0] 0] 1 1 0 0 1 1 0 6] 1 1
SO 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
B External dimensions it mm) B Terminal connection
Terminal Terminal .
- No. symbol Function
|:| |:| |:| |:| |:| |:| |:| 1 S3 Frequency select bit 3
2 GND Ground
D M7010 C - % 4 S0 Frequency select bit 0
E 535 GA 0 N 5 S1 Frequency select bit 1
Output Enable Sonﬂtrol
EEEEEE 6 OE high-impedance at L "
J— Stand by control
10.1+0.2 7 ST “H” - Clock out
“L” - “Level”
“ Vobp Power supply
b, E’.' 13 ouT Clock output
IrU_I-_.H-_.H-_.H-_.H-_.I_LW “ 14 S2 Frequency select bit 2
3,9, 10 i
11,12 N.C No connection
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Crystal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-3020DD

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

« Builtin cylindrical-type AT-cut crystal unit assures high reliability.

» DIP 14-pin plastic package allows automatic mounting.

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

Actual size m

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Item Symbol Rating
Supply voltage Vob -0.5V to +7.0V 14 13 12 11 10 9 8
Input voltage Vi -0.5V to Voo +0.5V [1 1 1 01 1 01 1
Output current lo 30mMA max.
Storage temperature | Tste -55°C to +100°C O
. L Under 260°C within 10 sec. (lead part)
Soldering condition | Tso. CT LT LT LT LT T 1
Package should be less than 150°C 1 2 3 4 5 6 7
B Operating range
X Terminal Pin No. Function
Iltem Symbo' Rating Unit Vop 14 +5V power supply
Min. Typ. Max. GND) 7 GND
OUT1 8 1/1 source frequency
Operating voltage | Voo 45 5.0 5.5 Y, ouT: 9 1/2 source frequency
OUTs 10 1/4 source frequency
OUtpUt current lo 1.6 mA OUTa 11 1/8 source frequency
Operating temperature| Topr -10 25 70 °C OUTs 12 1/16 source frequency
" F 13 Source frequency
Output load condition | C. 15 pF =
When this pin is made L, the external clock is selected
CSEC 4 (pull-up resistor incorporated)
[ | Freq uency characteristics EXC 5 External clock pulse input pin
. . . S "RESET=L
oscillation source frequency is 17.7340 to 40.000 MHz RESET 3 (PUILp foSiBtor Incorporated)
tem _ [symbol| __Spefication Remarks i : ) ot -
Frequency stability | Af/fo +100 ppm -10 to +70°C NC 1and 2 NC is not connected internally
. When the power switch is turned on in RESET L level mode, please note that all output
Aging fa +5 ppm/Y ]:I_'a=tZS C, Voo =5V becomes high impedance. To resume normal operation, disable the RESET terminal.
Irst year
B Block diagram
. . 12SEL  EXC  CSEL
B External dimensions (Unit: mm)
) 19.8 max. )
‘ ‘ Oscillation
i T s eI e e e cireuit
Dividing Clock
ratio pulse
E MGBOZO 1120A select select Synchronous counter
] circuit circuit —
s |
(O 32.0000MHz C w2 e
CT T T T T T 7
7.62 L
/ Ve L =0 N
E 1 I
™
SR P jw—
‘ ‘ g § ?8;50 ) 4925 e %{ Output circuit
‘ I
- »
! 15.24 ! ~
r 1 RESET Four 0uT: 0OuTz2 0OUTs 0OUTa 0OUTs
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stal oscillator

MULTI-OUTPUT CRYSTAL OSCILLATOR

MG-3510DC

 Simultaneous output.(1/1,1/2 output frequency ratio)

» Use of C-MOS IC assures low current consumption.
 Excellent shock resistance and environmental capability.
 Pin compatible with half size.

Actual size - E

B Specifications (characteristics)

Item Symbol Specifications Remarks
f1 6.0000 MHz to 13.0000 MHz OUT1(f1)
Output frequency range
f2 3.0000 MHz to 6.5000 MHz OUT2 (f=f1 X 1/2)
Power source | Max. supply voltage | Voo-GND -0.5V to +7.0V
voltage Operating voltage | Voo 5.0V 0.5V
Temperature Storage temperature Tste -55°C to +100°C
range Operating temperature |~ Tor -10°C to +70°C
Soldering condition TsoL Under 260°C within 10 sec.Package should be less than 150°C
Frequency stability Aflfo +100ppm
Current consumption lop 7mA max. No load, f1=8.192MHz or 8.0000MHz
Duty twit 40% to 60% TTL load: 1.4V,C-MOS load :1/2Voo level
“H” output voltage 1 Vor1 0.9Voo min. low=-1.0mA
“L” output voltage 1 VoL1 0.1Vop max. lo.=3.2mA
“H” output voltage 2 Vorz 2.4V min. low=-1.0mA
“L” output voltage 2 Vo2 0.4V max. lo.=3.2mA
tsk 20ns max. Between OUT1 and OUT2
Output load TTL N 2TTL max. )
condition (fan out) C-MOS . 15pF. max. Max. frequency and max. operating voltage range
o ) C-MOS load: 10% — 90% Voo
LTy T T TTL load: 0.4V 2.4V
. 10ns. max. C-MOS load: 90% — 10% Voo
Output fall time trHL
TTL load: 2.4V - 0.4V
Oscillation start up time tosc 10ns. max. Vop=4.5V voltage, t=0
Aging fa +5ppm/year max. Ta=25°C, Voo =5V, first year
; Three drops on a hard board from 75 cm or
Shock resistance SR. +20ppm max. excitation test with 3000G x 0.3ms x 1/2sine
wave in 3 directions
B External dimensions nit mm) M Standard frequency
OUT1 (f1) OUT2 (f2)
NO. |Pin terminal
13.7max. 1] GND 8.1920MHz 4.0960MHz
#8 #5
— — 4| oum 8.0000MHz 4.0000MHz
5| oum
MG3510 C ° 8| Voo
8.1920 M o
E 7120A
| - I
#1 #4
7.62
} £|8 / |
£
S |3 ‘\/_I
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Crystal oscillator

SELECTABLE-OUTPUT CRYSTAL OSCILLATOR

SPG series

» Capable of selecting 57 varieties of frequency output.

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

B Specifications (characteristics)

Actual size

Item Symbol Specifications Remarks
Model name 8640AN| 8640BN| 8640CN | 8650A | 8650B | 8650C | 8650D | 8650E |8651A | 8651B | 8651E
Oscillation source frequency fo 600kHz| 1MHz | 768kHz | 60kHz |100kHz | 96kHz |153.6kHz | 32.768kHz| 60kHz | 100KHz | 32.768KHz | % tabl'in the mext page.
Power source| Max. supply voltage | Voo-GND -0.3V to +7.0V
voltage Operating voltage Vop 5.0V+0.5V
Temperature | Storage temperature Tste -55°C to +125°C -30°C to +80°C
range Operating temperature] ~ Topr -10°C to +70°C -10°C to +60°C
Soldering condition (lead part) TsoL Under 260°C within 10 sec. Package should be less than 150°C
Frequency tolerance Af/fo +100ppm \ +50ppm +5ppm [ Vop=5V, Ta=25°C
Frequency temperature characteristics +10/-120ppm Vop=5V
Frequency voltage characteristics +20ppm | +10ppm| £20ppm | +10ppm +5ppm Voo=4.5 t0 5.5V
Aging fa +5ppm/year max. +3ppm/year max. Vop=5V, Ta=25°C, first year
Current consumption lop | 1.0mA max.[ 2.0mA mex.  1.5mA e, 0.5mA max. No load condition
Shock resistance SR. +5ppm max. +5ppm max. l +10ppm max. S DBaa e Fhem

[ Frequency tolerance of 8651 system shows the value guaranteed at the time of shipment.

B Electric characteristics

(Voo=5V0.5V, Ta=-10to 70°C Ct < 15pF)

® Divider IC (without quartz crystal)

CTL1to3 CTL4to6

CTL1to3 CTL4to6
SPG-86500 only

Pull-up and pull-down resistance 400 KQ (typ.)

Item Symbol | Min.| Typ. | Max.| Unit Remarks Item Symbol Specifications Remarks
L. input voltage Vie 0 0.8 v Model name 8650 O
H. input voltage Vi | Voo-10 Voo Input clock frequency 1 MHz max.
L. input current (Reset) IR -30 -5 Reset=GND Current consumption lop About 2 mA No load condition
H input current (Reset) IRH 0.5 Reset=Vop
L. input current | uA B RESET timing
(input terminal except for Reset) " -0.5
H input current RESET timing o Duty=8/A x100 [%]
3 m | =
(input terminal except for Reset) " 5 30 lo=1.6mA RESET
50%
L. output voltage Vou 0.4 Vi lon= -40pA ’
H. output voltage Vor | Voo-1.0 Vor=0.4V
L. output current lou 1.6 mMA | Von=Vop-1.0V Output waveform v
H. output current lon <40 | PA 80%Vop —1 J———
Output rise time trin 30 | 60 ns 1/2Voo
Output fall time trHL 25 | 50 20%Vop ; Vss
Duty 40 60 | % | &ri%nd s Vo | Vo
Min. reset pulse width trw 1.0 tHL  tTi tr te B tw
Reset delay time tr 1.0 us A
Reset release synchronous error te | ¥ tw™??
External signal input frequency Fin iM Hz 640N onl M External dimensions (Unit: mm)
— - on
External signal input pulse width tin 05 us Y
Oscillation start up time tosc 02] 1 s 13 B e W s W e W e W e U e W e W
[J1 to=oscillation source cycle. [12 tw=1/2 cycle of preset frequency
(13 For more than 1ms until Vop=0 — 4.5V. Time at 4.5V is to be O SPG 8650 B
B Block diagram 3
S EPSON 0103B
EXC. CSEL.; RESET TEST CLOCK ENABLE RESET TEST 7 7 7 7 7T 7T 7T 7
E] % E] % 20.5 max. |
Wity |V oy |10’
1Program [ | (é/rt:;or;/mz ) ®out Program [ | Program >OouT R .
Divider Divider Divider Divider é g / \
| =
3 3 pE
£
o
oy

17.78




Crystal oscillator

B Terminal connection B 8650A 8651A
s inal CTL4 | 0 0 0 0 1 1 1 1
No. | Pin terminal | No. [Pin terminal SHEmEl |EEE g 0 1 1 0 0 1 1
1 NC 16 | Voo cTLl |cTe2 (¥ o 1 0 1 0 1 0 1
16 15 14 13 12 11 10 9 2| ciL3 [15] NC 0 | 0 | 0 | 60K|6.0K| 600 | 60 | 6.0 | 0.6 |0.06 |0.006
[ N [\ [N [\ [\ [\
3| CTL2 | 14 | RESET 0 0 1 6K | 600 60 6 | 0.6 |0.06 |0.006 [0.0006
4 CTL1 13 [NC (CSEL) 0 1 0 30K | 3.0K | 300 30 30 |03 0.03 ]0.003
s ons [mheeo] | [0 [T T Taxlaoc a0l 20 1oz oo oo
e e 6| CTLS J11] FOUT 1 0 1 | 12K [ 12K | 120 | 12 | 1.2 [ 0.12 |0.012 [0.0012
1 2 3 4 5 6 78 7| CTL4 | 10| TEST 1 1 0 | 10K | 1L.OK | 100 | 10 | 1.0 |01 |0.01 [0.001
8| GND [9] our 1 1 1 5K | 500 | 50 | 5 | 0.5 |0.05 |0.005 [0.0005
() shown 8640N only
‘ For 8650 0 B 8650B 8651B
NC: Do not connect to the external terminal. 11.NC 12.CLOCK 13.ENABLE _ = 0 0 0 0 1 1 1
. . Set terminal CTL5 0 0 1 1 0 0 1 1
B Explanation of terminal oL oz oot o ) n 5 T 1
(@)CTL1to6: Programs dividing ratio. (pull-down resistor incorporated.) 0 0 0 100K | 10K | 1K 100 10 1 1/10 | 1/100
(b) OUT : Output frequency preset by CTL1 to 6. 0 0 1 10K 1K| 100 | 10 1 | 1/10 |1/100 [1/1000
(refer to the procedure for setting output frequency.) 0 T 0 50K| 5K| 500 | 50 5 172 [1/20 | 1/200
(c) FOUT : Constantly outputs the oscillation source frequency of builtin ) T 1 333K | 33K 3333 | 333 | 333 | 13 130 17300
crystal unit. 1 0 0 25K | 25K| 250 | 25 | 2.5 | 1/4 |1/40 |1/400
(d) RESET : Stops output at RESET="L". 1 0 1 20K| 2K | 200 | 20 2 | 15 |1/50 [1/500
(pull-up resistor incorporated.) _ _ 1 T | 0 |166K| 16K|166.6 | 166 | 16 | 1/6 |1/60 |1/600
(e) TEST: Used for the input terminal for testing. When CTL4 is H, 1 1 1 83K| 8333 1833 | 83 | 083 | Uiz |1/120 |1/1200
output will be 1000 times larger than the preset value at
TEST=“H". (pull-down resistor incorporated.)
(f) EXC (8640N only) :  Serves as input terminal when using an external clock by B 8650E 8651E
changing to the builtin oscillator. i CTL4 0 0 0 0 1 1 1 1
Effective only when CSEL is H. Setiterminal CTL5 0 0 1 1 0 0 1 1
(g) CSEL (8640N only) : When this terminal is made H, the external clock is selected. CTLL [cTL2 [53¢6| o 1 0 1 0 1 0 1
(pull-down resistor incorporated.) 0 0 0 | 32768 | 3276.8 | 327.68 | 32.768| 3.276 | 0.3276 | 0.03276 [0.00327
(Note) Treatment of empty terminals. When RESET terminal is not used, this should be connected to Voo, g v 1 3276.8 | 327.68 | 32768 | 3.276 | 0.327 | 0.0327 | 0.00270.00032
and when TEST terminal, CSEL terminal, and CTL 1 to 6 terminals are not used, to GND. 0 i o 16384 | 16384 | 16384 | 16.384| 1638 | 0.1638 | 0.01638|0.00163
. . 0 1 1 |10922.6|1092.26| 109.226| 10.922| 1.092 | 0.1092 | 0.01092 {0.00109
B Explanation of terminal (8650 O) 1 0 | o | 8192 | 8192 | 8192 | 8192 | 0,819 | 00819 | 0.008190.00081
(a) CLOCK: Clock input (max. 1 MHz)  (b) ENABLE: Be sure to connect to Voo 1 0 1 | 6553.6 | 655.36 | 65.536 | 6.553 | 0.655 | 0.0655 | 0.00655 [0.00065
. — 1 1 0 5461.3 | 546.13 | 54.613 | 5.461 | 0.546 | 0.0546 | 0.00546 [0.00054
Setting of divider output 1 1 1 | 2730.6 | 273.06 | 27.306 | 2.730 | 0.273 | 0.0273 | 0.00273|0.00027

CTL1 CTL2 CTL3 Digggmg CTL4 CTL5 CTL6 Dixaiggng Note: Lower digits are omitted.
0 0 0 1/1 0 0 0 1/1 (1/1)
0 0 1 110 0 0 1 [|moanm Baud rate generator
0 1 0 1/2 0 1 0 1/10° (1/2) ] 8640CN
0 1 1 1/3 0 1 1 1/10° (1/2) Baud rate ouTput
1 0 0 14 1 0 0 110 (U2)° CTL1 CTL2 CTL3 CTL4 | CTLS5 | CTL6 QOutput frequency example-(folfs)
1 0 1 1/5 1 0 1 110°(1/2)° 0 0 0 0 0 0 768 kHz | 48000bits/sec.
1 1 0 176 1 1 0 | 0 1 0 0 153.6 9600
1 1 1 1/12 1 1 1 |moarny © © 1 0 0 0 76.8 4800
0 1 0 0 0 1 38.4 2400
0="L" 1="H" (1 )8650D 1 0 0 0 0 1 19.2 1200
Setting of output frequency
B 8640AN unit. Hz @ 8650C
Set terminal CTL4 0 0 0 0 1 1 1 1 CTL1 CTL2 CTL3 CTL4 CrLs CTL6 Output frequency Eigr”n?,;e(fg',‘lpg')‘
CTL5| o 0 1 1 0 0 1 1 0 0 0 0 0 0 96.0 kHz 6000bits/sec.
CTL1 |CTL2 |38 o 1 0 1 ) 1 0 1 1 0 1 0 0 0 19.2 1200
0 0 O |600K | 60K | 6K | 600 | 60 | 6.0 [0.6 |0.06 o 0 1 0 0 0 9.6 600
0 0 1 60K | 6K | 600 60| 6 | 0.6 [0.06 |0.006 0 1 0 0 0 1 438 300
0 1 0  |300K | 30K 3K | 300 | 30 |30 |03 0.03 0 1 1 0 0 1 3.2 200
0 1 1 | 200K | 20K 2K | 200 | 20 | 2.0 |0.2 0.02 1 0 0 0 0 1 2.4 150
i 0 0 [150K | 15K | 1.5K | 150 | 15 1.5 [0.15 |0.015 1 1 0 0 0 1 1.6 100
1 0 1 |120K | 12K [1.2K | 120 | 12 1.2 |0.12 |0.012 1 1 1 0 0 1 0.8 50
1 1 0 |100K | 10K 1K | 100 | 10 1.0 (0.1 0.01
1 1 1 50K | 5K | 500 50| 5 [05 [0.05 [0.005 H 8650D
B 8640BN cTLl [ CTL2 [ CTL3 [ CTL4 [ CTL5 [ CTL6 [ Outputfrequency | Saamieciortey
CTL4 | o 0 0 0 1 1 1 1 0 o Y 0 0 0 153.6 kHz | 9600bits/sec.
Set terminal CTLS 0 0 1 1 0 0 i T 0 0 0 0 0 1 76.8 4800
CTia [cT2 e 0 | 1 | o | 2 | o |1 | o | 1 g 8 8 8 1 2 ig‘z‘ i:gg
0 0 0 IM | 100K | 10K| 1K | 100 | 10 1 | 1/10 :
0 0 1 | 100K | 10K| 1K| 100 | 10 | 1 |1/10 |1/100 Y o o & 0 0 9.6 600
0 1 0 | 500K | 50K| 5K| 500 | 50 | 5 |1/2 | 1/20 9 0 0 1 0 1 4.8 300
0 1 1 [3333K [33.3K | 3.3K[333.3]33.3 [3.33 [1/3 | 1/30 0 1 1 1 0 Y 32 200
1 0 O [ 250K | 25K | 25K| 250 | 25 | 25 [1/4 | 1/40 0 0 0 1 1 0 24 150
1 0 1 200K 20K 2K | 200 20 2 1/5 1/50 1 1 0 1 0 0 1.6 100
1 1 0 [166.6K [16.6K| 1.6K|166.6| 16.6 | 1.6 |1/6 | 1/60 0 0 0 1 1 1 1.2 75
1 1 1 [833k | 83k[833.3] 833 ] 83 [0.83 [1/12 [1/120 1 1 1 1 0 0 0.8 50
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Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4513

« Builtin crystal unit allows adjustment-free efficient operation.
» Using a serial interface, controllable only three signal lines.
» Automatic leap year correction.

» 30 second adjustment, available.

e Wide operating voltage from 2.7V to 5.5V.

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Item Symbol |  Condition Min. Max. Unit
Power source voltage Voo Voo-GND 7.0
Input voltage Vin -0.3 Vont0.3 v 1413121110 9 8 No. | Pin terminal | No. |Pin terminal
+0.
Output voltage Vour * |:| |:| |:| |:| |:| 1 N.C 14 N.C
st . " T o 2 DATA | 13 CLK
orage temperature STG -55 +125 C 3| sop |12 CE
D 4| NCc [11]| NC
5 N.C 10 N.C
i 6 Vop 9 GND
M Operating range HHOEHHHHH 7| NC |8 NC
) - 123 456 7
Item Symbol Condition Min. | Typ. | Max. | Unit
Operating voltage Voo 2.7 5.0
5.5 \Y;
Date holding voltage Verk 2.0
Operating temperature Torr -40 +85 °C
B Frequency characteristics
Item Symbol Condition Range Unit
Frequency tolerance Afffo Ta=25°C, Voo=3V 0+25
ppm
Freduency temperaturel  top -10to +70°C +10/-120
f-V characteristics fv Ta=25°C, Vop=2.0 to 5.5V +5 ppm/V
Aging fa First year Ta=25'C, Vob=3V ppm/year
_ o B External dimensions (Unit: mm)
B Electrical characteristics
Item Symbol Condition Min. | Typ.| Max.| Unit -
“H” input voltage ViH — 0.8Vop| v |:| |:| |:| |:| |:| |:| |:|
“L” input voltage Vie — 0.2Voo «~
Input leak current 1 I Vin=Voo/GND  (CE,CLK) 1-1 D R4513 3 ?rl
’ HA E 607 6A ~
Input leak current 2 Iz Vin=Voo/GND (DATA) 10/-10
“L” output voltage 1 VoLi lo=ImA (DATA) 0.2Voo H H H H H H H
“H” output voltage A lo=-400pA (DATA) |0.8Vop v
10.1+0.2
“L” output voltage 2 VoL2 lo=ImA (STD.P) 0.2Voo
Off leak current lorLk Vo=Voo 10.0 - §
© |
Current consumption 1 Iop1 Voo=5V, Vin (CE) =0V 10.0| 20.0 VA julalslslslslslv; ®
Current consumption 2 Iob2 Voo=3V, Vi (CE) =0V 25| 50
Current consumption 3 Iops Voo=2V, Vv (CE) =0V 1.0 | 20




Real time clock module

B Register table

Address Register Ds 5 5 Do ;
s | A A o symbol (MSB) 2 1 (LSB) Register name
0 0 0 0 0 S1 s8 s4 s2 s1 Oto9 1-second digit register
1 0 0 0 1 S10 fo s40 s20 s10 0to5 10-second digit register
2 0 0 1 0 Ml mi8 mi3 mi2 mil Oto9 1-minute digit register
3 0 0 1 1 Mlio fr mi40 mi20 mil0 0to5 10-minute digit register
4 0 1 0 0 Hi h8 h4 h2 h1 0to9 1-hour digit register
5 0 1 0 1 Hio fr pm/am h20 h10 0to1,2 10-hour digit register
6 o212 [1 [0 D1 ds d4 d2 di 0to9 1-day digit register
7 0 1 1 1 D1o fr 0 d20 d10 0to3 10-day digit register
8 1 0 0 0 MOz mo8 mo4 mo2 mol 0to9 1-month digit register
9 1 0 0 1 MOzo fr 0 mo10 Oto1l 10-month digit register
A 1 0 1 0 Y1 y8 y4 y2 yl 0109 1-year digit register
0
B 1 0 1 1 Y10 y80 y40 y20 y10 10-year digit register
(o] 1 |1 0 0 W fr w4 w2 wil Oto6 day of the week register
D 1 1 0 1 CcD 30ADJ IRQ-F CAL/HW HOLD Control register D
E 1 |1 1 0 CE t1 t0 INT/STND MASK — Control register E
Fl1 |1 1 1 CF TEST 24/12 STOP RESET Control register F
B Switching characteristics
Item Symbol Condition Min. Max. Unit B Timin gc hart
CLK “H” time twh
300
CLK “L” time twe
twe  twe tex teku
CE setup time tes 150 tes | ppLtes N I
CE hold time ten 200 LK
CE recovery time tcr — 300 — il I
CLK setup time teks ns
20 / {
CLK hold time tekH CE — 1 i
Write data setup time tos
50 ter
Write data hold time toH
Read data delay time tro C.=50pF 250 @® \Write mode
Read data disable delay time trz — 100 DS {DH
J— | |
CLK rise time/fall time trF 20

CLK
B Block diagram \ l

|:I_L_ 0sC Clock Control register DATA ><: ,><
& calender CD,CE,CF
STD.P u—
4.—(
— i }
Voo I @® Read mode
tRF tRD tRF

Decoder — | e

GND
y
T CLK
DATA
) »| Data buffer Address counter Hiz
DATA >

CLK >|2 T T CE | tRZ
CE T

48



Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4543SA/SB

« Builtin crystal unit allows adjustment-free efficient operation.
e Automatic leap year correction.
e Output selectable between 32.768 KHz/1 Hz.
e Operating voltage range: 2.5V to 5.5V.
e Supply voltage detection voltage: 1.7+0.3V.
e Low current consumption: 1.0 pA/2.0V (Max.)
En B3

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Item Symbol Condition Min. Max. Unit
Power source voltage Vop Voo-GND 7.0 ® RTC-4543SA
Input voltage Vin -0.3 \Y
Voo+0.3 14 1312 1110 9 8 Nf 4564I\?I§A 45,332:88
Output voltage Vour — .
T 55 +125 ° I:l I:l H I:l H 2. ne hE
Storage temperature sT6 - C 3 cE N.C
4 FseL N.C
i D 5 WR Foe
B Operating range EEEELEL 6 | For WR
.. E . 7 N.C FseL
Item Symbol Condition Min. Max. Unit 1 23 456 7 P NG o
Operating voltage Voo 25 55 v 9 Vop GND
Date holding voltage | Ve — 1.4 ® RTC-4543SB 10| CLK Four
11 | DATA DATA
i -4 ° 18 17 16 15 14 13 12 11 10
Operating temperature Topr 0 +85 C |:| H T NC CLK
13 N.C N.C
14 Foutr VoD
B Frequency characteristics 5] — N.C
O 6| — N.C
Item Symbol Condition Range Unit —
0 HEOHHOHOH p e
Frequency tolerance Af/fo Ta=25°C, Voo=5V 5123 1 23 450672809 18 — N.C
Frequency temperature o ppm
characteristics Top -10t0 +70°C +10/-120
Frequency voltage fv Ta=25C, Voo=2.0 t0 5.5V +2 ppm/V ; ;
Calactenistics B External dimensions (Unit: mm)
Oscillation start time tosc Ta=25'C, Vop=2.5V 3 s )
- - — . p ® RTC-4543SA (SOP 14-pin)
Agi a irst year Ta=25'C, Voo= + —
ging irsty oD ppm/year HEHBAAABA
M DC characteristics (Vop=5V+0.5V, Ta=-40 to 85°C) R4543 B |3
D 3|3
Item Symbol Condition Min. | Typ. | Max. | Unit E 607 6A ~
“H” input voltage Vi WR, DATA, CE, CLK, | 0.8Vop -1 HHHHHEH
“L” input voltage Vie Foe, FseL pins _ 0.2Voo 10.140.2
Input off-leak current | lorr | WR, CE, CLK, Foe,FsL pins 05 | pA o
T Vont | Voo=5.0V | low=-1.0 mA 45 _ é ; el
OUIpULVOTagE 1"y, Tvop=3.0v | DATA, Fourpins | 25 | — y B
a » Vou1 | Vop=5.0V | lo#=1.0 mA _ 0.5 _
L” output voltage Vorz [Voo=3.0v | DATA, Four pins 08 ® RTC-4543SB (SOP 18-pin)
Output leak current :OZH V\j;:foflv DATA, Fout pins | -1.0 1.0 | WA HAHHHAHAA
ozZL =
Supply detection voltage | Vor _ 1.4 1.7 | 20 R4543 B < %
Output load conditions (’:\‘L Four pin 32E2(¢?:') v OE 607 6A ~
1| toor [VoossOV| 15 | 30 HOHHHHHOY
2| tooz | Voo=3.0V CE‘F'- _Ffj' L 10 | 20 eon
Current 3 | Iooz | Voo=2.0V e 05 | 10 / 7 8
consumption 4| loos |Voos5.0V | CE='L',Foe='H' | ~ | 4.0 | 10.0 HA - J 2
5| loos |Vop=3.0V Fse="L" 2.5 6.5 127 0.4
6 | Ioos | Vbo=2.0V [Noload on the Four pin 15 4.0




Real time clock module

B Register table

MSB
Seconds (0 to 59) | FDT | s 40 | s 20 | s 10 | s8 | s4 | s2 | sl |
Minutes (0 to 59) | ] | mi 40 | mi 20 | mi 10 | mi 8 | mi 4 | mi 2 | mi 1 |
Hour©to23) | o | o | n2o | nhio | ns | na | n2 [ 1 |
Day of the week (1 to 7) | O | w4 | w2 | wl |
paytto3) | o | o | d20 | di0 | d8 | da | d2 | d1 |
Month (1 to 12) | ™ | O | O | mo 10 | mo 8 | mo 4 | mo 2 | mo 1 |
year (0 to 99) | y 80 | y 40 | y 20 | y 10 | y8 | y4 | y2 | yl |
FDT bit: Supply voltage detection bit. TM bit: Test bit always set this bit to "0".
B Switching characteristics B Timing chart
(Ta=-40 to +85°C, CL=30 pF)
Voo= 5V 10% | Voo= 3V 10% , ® Data read
Item Symbol Wl
Min. Max. Min. Max. tee
CLK clock cycle to 0.75 | 7800 15 7800 WR } R
~—twrs -
CLK high pulse width tcwkn
s CE_/ tew tn o
CLK low pulse width toke 3900 3900 BE toEH [«
0.375 0.75 trev
CE setup time tees CLK /_#\_/ M
toLkH| -
CE hold time teen — — towe foz *‘F
CE enable time tee — 0.9 - 0.9 s DATA_C:>< X X X X X
Write data setup time tso 0.2 toaTA
0.1 us
Write data hold time two . 01
WR setup time t wrs 100 100 ns
WR hold time i ® Data write
DATA output delay time t pata 0.2 0.4 fee
us
DATA output floating time toz 0.1 0.2 WR J tars
Clock input rise time tr 50 100 CE 1 o te ta e
Clock input fall time ti — -~ toEH [«
- (cES trev
Four ise time te ck " /_#\_/ M
ns teikn -
Four fall time th e
100 200
- DATA
Disable time Cl=30pF| ¢, X XX X
Enable time tx tso tHp
Four duty ratio Dut 40 60 40 60 %
L = ® Fourt
Wait time t rev 0.95 — 1.9 — us
ti2 tH
M Block diagram 7
Fout
32.768 kHz
0
|_| l—l | tr2
Oscillator Divider [~ Clock and calendar <~ t
I Duty=%-x 100 [%]
Four ® Disabled and Enabled
FseL Output
controller Shift register I~
Foe Enabled
FOE — \ ViH
Disabled
DATA Voltage Vi
> txz tzx
CLK 1/0 detecter Control SN ST TN
WR controller circuit / \ 1 N N M\
CE Four High impedance

50



Real time clock module

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4553

Builtin crystal unit allows adjustment-free efficient operation.

The small package makes high-density mounting possible. (SOP 14-pin)
Automatic calendar function (year, month, day, day of the week, hour, minute,
second).

Automatic leap year correction. (up to 2099)

Builtin 30 x 4-bit S-RAM.

High-speed access.

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

Low current consumption. (1 pA typical)

Similar mounting method to that used for universal type SMD IC. u

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Item Symbol Guiel oy T WERC Unit 1413121110 9 8 No. | Pin terminal | No. | Pin terminal
Supply voltage Vob Voo-GND +6.0 |:| |:| |:| |:| |:| 1 GND 14 | TPour
Input voltage Vin o [Sw,SCK WR, TS, CS:|  -0.3 v 2 WR 13| Sour
Vop+0.3 3 SIN 12 CS1
Output voltage Vour Sour, Trout D 4| SCK |11| CSo
Stored without 3 5 L1 10 L5
Storage temperature Tste tape & reel -55 +125 o]
6 L2 9 L4
Sl ot | IR Twice at under 260°C within 10 sec. or |:| |:| |:| |:| H |:| 7 3 8 | Voo
under 230°C within 3 min. 1 2 456 7
. L1 to L5 are test pin. Do not connect them to any terminals.
B Operating range
Item Symbol | Condition | Min. | Typ. | Max. | Unit B External dimensions (Unit: mm)
Operating voltage Vop 2.7 5.0 5.5 \Y
Operating temperature Torr -30 — +70 °C |:| |:| |:| H |:| |:| |:|
B Frequency characteristics D R4553 A =
25
w3
Item Symbol Condition Range Unit E 6496 ~
i 545
Ao | Tas2sC, P4 Hoobdbd
Frequency tolerance Vop=5V A 5:10
B 5420 ppm 10.140.2
Frequency temperature Top Ta=-10to 70°C, Vop=5V +10 .
characteristics Reference at 25°C -120 -
™
Frequency voltage f  |Ta=Fix, Voo=2 to 5.5V lulnlslalslslalmi o o
characteristics Reference at 5V 45 t 0.05 min. OE
) Ta=25°C, Voo=5V, :
Aging fa & first ye?a\Dr zr;r;r/
B DC characteristics
® Vop=5V+10% (GND=0V, Ta=-30°C to +70°C) ® Vop=3V+10% (GND=0V, Ta=-30°C to +70°C)
Item Symbol Condition Min. | Typ. | Max. | Unit Item Symbol Condition Min. | Typ. | Max. | Unit
Data holding voltage Vo — 2.0 5.5 \Y, Data holding voltage VoH — 2.0 3.3 \Y,
; Iop1 SCK=500 kHz 100 Iop1 SCK=300 kHz 100
Current consumption — HA Current consumption — — HA
lop2 SCK=0Hz 1.0 3.0 Iop2 SCK=OHz 1.0 3.0
Vo lon=-400pA |Vop-04 — VoH lon=-400pA  |Voo-0.4 —
Output voltage v Output voltage v
VoL lor=1.6mA — 0.4 VoL lor=1.6mA — 0.4
lozH Vour=5.5V " lozn Vour=3.3V A
Off leak current -2.0 2.0 H Off leak t -2.0 20 | M
lozs Vour=0V eak curren lozt Vour=0V
ViH 4/5Vop | — — v ViH 45V | — —_
Input voltage — 1 I — v
: - Vi — 1/5 Voo nput voltage Vi — 1/5 Voo
Iin Vin=5.5V Iin Vin=3.3V
Input current -2.0 20 | WA Input current -2.0 20 | HA
I Vin=0V I Vin=0V
Oscillation start-up time Tosc Ta=25°C — 3.0 s Oscillation start-up time Tosc Ta=25°C — 3.0 s
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Real time clock module

B Register table

Address MODE 0 MODE 1 MODE 2
Register Counter control register User RAM Domain 1 User RAM Domain 2
As| Az [ A1| Ao | Symbol Ds Dz D1 Do Register name Ds | Do | D1 | Do | Ds | D2 | D | Do

0 0] 0 0| O S1 Ss Ss4 S2 S1 1-second digit register RAs | RA2 RA1 | RAo | RAes | RAs2 | RA61 | RAeo
1| 0|lo0fo0] 1 S1o 0 Sao S20 S0 | 10-second digit register RA7 | RAs | RAs | RAs | RAe7 | RAss | RAes | RAes
2 0] 0 110 M1 mis Mmia miz mix 1-minute digit register RA11 | RAwo | RA9 | RAs | RA71 | RA70 | RAso | RAes
31 00| 21| 1 Ml1o 0 Miao Mmi2o mi1o 10-minute digit register RA1s | RA14 | RA13 | RA12 | RA7s | RA7a | RA7s | RA72
41 0|l1]0]0 H1 hs ha h2 hy 1-hour digit register RA19 | RA1is | RAw7 | RAis | RA7s | RA | RA77 | RA7s
5] 0l1f|0] 1 Hio PM/AM 0 h2o hio 10-hour digit register RA23 | RA22 | RA21 | RA20 | RAss | RAs2 | RAs1 | RAso
6] 0ol1f 1] o0 w 0 Wa w2 w1 Day of the week digit register | RA27 | RA2 | RAz | RA24 | RAs7 | RAss | RAss | RAsa
71 0f1f1]12 D1 ds da d2 di 1-day digit register RAst | RAw | RAz0 | RAzs | RAss | RAw | RAss | RAss
8 1{of 0] O D1o 0 0 d20 dio 10-day digit register RAss | RAss | RAss | RAs2 | RAos | RAv | RAss | RA92
9 11 0 0 1 MO:1 mos moa moz mo1 1-month digit register RA39 | RA3s | RA37 | RA3s | RAo | RAgs | RAo7 | RAgs
Al 1] 0| 1] 0| MOw 0 0 0 moz | 10-month digit register RA43 | RA42 | RA41| RA4 | RA1w03 | RA102 | RA101 | RA100
Bl 1o 1] 1 Y1 ys y4 y2 y1 1-year digit register RA47 | RA4s | RAss | RA4s | RA107 | RA106 | RA105 | RA104
c| 1f{1|o0] o0 Y10 Y80 Y40 Y20 y10 10-year digit register RAs1 | RAso | RA49 | RA4s | RA111 | RA110| RA109 | RA108
D (1 0 1 C1 TPS 30ADJ CNTR 24/12 | Control register 1 RAss | RAss | RAsz | RAs2 | RA115 | RA114 | RA113 | RA112
E 1{1f( 1] 0 C2 BUSY PONC — 0 Control register 2 RAso | RAss | RAs7 | RAse | RA119 | RA118| RA117 | RA116
F 11| 1] 1 Cs SYSR TEST MS1 MSo Control register 3 Same as MODE 0 Same as MODE 0

Note: O TEST bit should be “0”.
B Switching characteristics (Ta=-30°C to +70°C, voo=5v+10%, GND=0v) M Timing chart

Item Symbol | Condition | Min. | Typ. | Max. Unit _
CSo 90% ———
SCK input frequency fsck — 500 kHz 0% 1
A
SCK “L” time twsckL — — | —
e 4 _ SCK ———— 90%
SR “H” time wckH 1.0 we /N N
SCK pause time tes o _‘
tweke t wekH tHes
CSo setup time tscs 0
— 1Uf ek 90%
CSo hold time tHes 0.5 Hs Siv
Siv data setup time ts — 100/% """
— 02| —
Siv data Hold time tHp tso tHo
WR setup time tswr 1.0 _ }< K
WR
WR hold time tHwR 0.5 ‘ |
tswr t
Sour delay time toso 150 | 500 90% HWR
Sy, and CS1 enable to Souroutput | tosza Sor TINONL AN :><: 3
TSdisable to Sour high Z tosz CL=100pF wl ™ T o tosz
CS1 enable to Sour output topz1 =
CS1 enable to Sour high Z topzz \
. SCK
B Block diagram —\i/_ ..... \ © /
32.768 kHz Day TJ
_|-> Sec.[Min.[Hou.| of | Day|Mon.|Year
0scC Counter Week .
RN
|
E Y Output J 10%
TPOUT == Control Control | Control | Control RAM S 0%
i i i o ouT
reg|151er reglzster regéster (120bit) 10%
I I I I toso
Sout <—| Output control |
—
S0 . \
SCK—| st ) 0%
90%
Sin—> Input | Shift register - 0 1 o
csi1—| control out 0% - ] o
CSo— Control circuit — —
= topz1 topz2
WR—> 1
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SERIAL INTERFACE RTC WITH AN ALARM TIMER

RTC-45/3SB

« Builtin crystal unit allows adjustment-free efficient operation.

¢ 2.0mm thickness featuring high-density mounting.

 Using a serial interface, controllable only three signal lines.

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

« Interval timer interrupt function that can be set with an interval ranging from
1/4096 of a second to 255 minutes.

« Automatic leap year correction.

¢ Similar mounting method to that used for universal type SMD IC.

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

Actual size
B Specifications (characteristics)
B Absolute Max. rating M Terminal connection
Item Symbol Condition Min. Max. Unit
Supply voltage Voo Voo-GND +7.0 No. | Pin terminal | No. | Pin terminal
Input voltage Vin Input Pin Vop+0.3V 1817161514 13121110 1] NC |18 NC
-0.3 \Y, FEEEEEEEE 2 N.C 17| N.C
S Voutt TIRQ,AIRQ +8.0 3| NC 16| N.C
utput voltage 4 N.C [15]| N.C
Voo+0.3V
Vout2 FOL.JT,DATA DD 5 CE1 141 Voo
Storage temperature | Tsrc | Storedwithouttape &reel| 55 +125 °C o 6 | DATA |13| Four
. - 7 CLK 12| CEO
. . Twice at under 260°C within 10 sec. or HHHHHHBHHH ARO
SEREIIE GRS | RS under 230°C within 3 min, 1234567809 8 NC 11 ARQ
9 | GND |10| TIRQ
B Operating range
Item Symbol Condition Min. Max. Unit
Operating voltage Vop 1.6 55 \Y
Operating temperature Torr -40 +85 °C
. B External dimensions (Unit: mm)
B Frequency characteristics
Item Symbol Condition Range Unit HAHBHAHBHAA i
Frequency tolerance Af/fo Ta=25°C, Voo=3V 5423 R4573 B . %
w ©
Frequency temperature T Ta=-1010 70°C, +10 ppm OE 607 6A "~
characteristics * Reference at 25°C -120 HHHHHBHHBH
Frequency voltage fv | Ta=25'CVoo=1.6t055V | 2 | ppm/V 11.4:02
0" to
Oscillation start up time tsta Ta=25'C,Vop=1.6 V 3 s y 5 10°
© 1S
Aging fa | Ta=25°C, Voo=3V, first year +5 ppmiyear il l < #fﬁ%ﬂ,%
L 127 04 o6 0.05 min. 015
M DC characteristics (Voo=1.6 t0 5.5V,Ta=-40 to +85°C) '
Item Symbol Condition Min. | Typ. | Max. |Unit
ViH 0.8Vop| — | Vop
CEo,CE1
Input voltage Vie CLK.DATApINS | o | — lo2veo| V
Vi=GND or Voo N _
Input leakage current Ik CEo.CE1, CLK pins 0.5 05 |[pA
Pulldown R1 Rownz | Vop=5V 75 | 150 | 300
Eo,CE1 pi kQ
Pulldown R2 Rowne |Voomav| P 50300 | 600
VoH1 Vop=5V loH=-1mA 45 —_— 5.0
Output voltage 1 Vonz | Vop=3V | DATAFout pins| 2.0 — | 3.0
Vour  [Voo=5Y |  jou=1mA GND+0.5
Voiz | Voo=3V | DATA,Fou pins — |onp+0s| Vv
Output voltage 2 Vowz | Vbp=5V iHﬂA — |GND+0.25
Vous | Vpp=3V | AIRQ, TIRQ pins| — GND+0.4
L Vo=GND or Vop, ~
Leakage current oz DATA . ATRD, TRQ pins 0.5 0.5
= HA
Standby current 1 loox | Vop=5V CEo,CE1=GND 10| 2.0
Standby current 2 Iop2 | Vpp=3V 05| 1.0
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B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec fos S40 S20 S10 S8 S4 S2 S1
1 Min fr Min40 Min20 Min10 Min8 Min4 Min2 Minl
2 Hour fr O Hour20 Hour10 Hour8 Hour4 Hour2 Hourl
3 Week fr w7 W6 W5 w4 w3 W2 w1
4 Day fr ] Day20 Day10 Day8 Day4 Day2 Dayl
5] Month fr [} O Month10 Month8 Month4 Month2 Month1
6 Year Year80 Year40 Year20 Year10 Year8 Year4 Year2 Yearl
7 Minutes Alarm AE A-Min40 A-Min20 A-Min10 A-Min8 A-Min4 A-Min2 A-Minl
8 Hours Alarm AE [} A-Hr20 A-Hr10 A-Hr8 A-Hr4 A-Hr2 A-Hrl
9 Week Alarm AE A-W7 A-W6 A-W5 A-W4 A-W3 A-W2 A-W1
A Day Alarm AE m} A-Day20 A-Day10 A-Day8 A-Day4 A-Day2 A-Dayl
B Fout control FE O FDa FDs O FD2 FD1 FDo
C Timer interrupt control TE ] TD1 TDo ] O O O
D Count Down Timer Timer128 Timer64 Timer32 Timer16 Timer8 Timer4 Timer2 Timerl
E Control 1 O O O TI/TP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0
B Switching characteristics CL=50pF,Ta=-40°C to 85°C
e Symbol \{DD=3.0i1’8|% Vop=5.0£10% Unit
Min Min Max B Timing chart
CLK clock cycle teik 1200 600
CLK H Pulse Width twH
= 600 300
CLK L Pulse Width twe
tes twe twH teH tekH
CE setup time tes 300 150
CE hold time teH 400 200 E 'H
CE recovery time ter 600 300 ns CLK ¢
CLK hold time tokH
Write data setup time tos 100 50 CE 0% b
Write data hold time toH
Read data delay time tro 0 400 0 200 tor
Read data disable delay time trz 200 100
Rise and fall time trr 40 20 ® Write mode
FOUT duty ratio tos ton
(32.768KHz output) Duty 35 65 40 60 | % e
CLK
. 50%
B Block diagram
DATA 50%
32.768kHz Control line I
0 CE L‘?E
osc Divider tes
Clock and Calendar
Fout
Output controller Time register . Read mode
TR’Q tre  trF
— Interrupts controller Alarm register
AIRQ <— 90%
CLK 20 24y
DATA Control register o1
CLK 90%
CE1 Bus interface circuit DATA o 72 10%
Shift register
CEO CE 50% trz
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SERIAL RTC MODULE WITH ALARM AND TIMER FUNCTIONS

RTC-457/4SA/JE

and 255 minutes .

allows software masking.

Builtin 32.768KHz crystal oscillator with frequency adjusted.
Serial interface which can be controlled by three signal lines.

Alarm interrupt function for day of week, day, hour, and minute.
Regular cycle interrupt function which can be set up between 1/4096 second

Dedicated interrupt output of the two systems (alarm and regular cycle) which

Ability to detect stopping of oscillation and time update.
Automatic adjustment for leap year.

Wide range of interface voltage between 1.6 and 5.5V.
Wide range of clock voltage between 1.6 and 5.5V.
Low power consumption at 0.5pA/3V. (Typ.)

Available in two small packages:SOP14-pin and VSOJ20-pin. This is

mostly suited for high density mounting.

B Specifications (characteristics)
B Absolute Max. rating

Actual size

B Terminal connection

Item Symbol Condition Min. Max. Unit
Supply voltage Voo — -0.3 +7.0
Input voltage Vi Input Pin Vop+0.3V v
Voutt TIRQ,AIRQ GND-0.3 +8.0
Output voltage
VouTz2 Four DATA Voo+0.3V
Storage temperature | Tsre — -55 +125 °C
B Operating conditions
Item Symbol Condition Min Max. Unit
Power voltage Vop
1.6 5.5 \%
Clock voltage Veik —
Operating temperature Vorr -40 +85 °C
B Oscillation characteristics
Item Symbol Condition Range Unit
Frequency tolerance Afffo Ta=25°C, Voo=3V 5+230
Frequency temperature T Ta=-10to +70°C, +10 ppm
characteristics ” Reference at 25°'C -120
Frequency voltage - _
P e A e fv | Ta=25°CVop=1.6t0 5.5V |  *2 ppm/v
Oscillation start up time tsTa Ta=25°C,Voo=1.6 V 3 s
Aging fa Ta=25"C, Voo=3V +5 ppmiyear

[Equivalent to 1 minute of monthly deviation

M DC characteristics (Vop=1.6 10 5.5V,Ta=-40 to +85°C)
Item Symbol Condition Min. | Typ. | Max. |Unit
Vin 0.8Vop Vop
CEo,CE1CLK,
EERRCIEtE i DATAFconpins | o ooveal V
Vi=GND or Voo
Input leakage current [[13 OEs,CEx, CLK Foon pins -0.5 05 | pA
Pulldown R1 Rowni | Vpp=5V CEopins 75 150 | 300 .
Pulldown R2 Rownz |Vpp=3v | VI=Voo 150 | 300 | 600
VoHt  |Voo=BV | jon=-1mA 45 5.0
Output voltage 1 VoH2 DATA,Fout pins | 2.0
P g Vop=3V [ - 3.0
Vors [ox=-100JA DATA Four pins | 2.9
Vor  |Vop=5V | loH=-1mA GND+0.5
VoLz DATA Fout pins — GND+08| V
Vop=3V -
Output voltage 2 VoLs lov=-100A DATAFour pins | GNID GND+0.1
VoLs |Vpp=5V | low=-1mA (GND+0.25
Vois | Vop=3V AIRQ, TIRQ pins GND+0.4
Vo=GND or Voo,
Leakage current Loz DATA . AIRQ, TIRQ pins .05 05
| Vobp=5V 1.0 | 20
Standby current 1 DD1 CEo,CE1=GND| PA
Standby current 2 lopz | Vop=3V 05| 1.0

® RTC-4574SA

No. | 4574SA | 4574JE
141312 1110 9 8 e e
HHHHHHH 2 Four Four

3 N.C CEo

4 N.C AIRQ

5 N.C TIRQ

> 6 N.C CLK

7 Voo DATA

8 CEo CE1

HHEHHOHEH o | ARG | Fon

1 23 456 7 10 | TIRQ GND

11 | CK N.C

® RTC-4574JE 12 | DATA N.C

13 CE1 N.C

2019181716 1514 1312 11 14 Fcon N.C

- 15 N.C

16 N.C

> 17 N.C

18 N.C

19 N.C

OoooOoOooooQg 20 N.C
12345678910

B External dimensions (Unit: mm)

® RTC-4574SA (S0P 14-pin)
HHHHHHAH |

R4574
) E 847 6A

HHHHHHD

10.1+0.2

Errrre

Mooz
® RTCA4574JE (vs0J 20-pin)

nonnnonnononnn

<
v

7.4+0.2

3.240.1

12712

R4574
E 8476A
‘uuuuuuuuuu‘i
7.0£0.3 <
o P

Thss oz

6.0£0.2

(0.75) (0.75)
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B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec fos S40 S20 S10 S8 S4 S2 S1
1 Min fr Min40 Min20 Min10 Min8 Min4 Min2 Minl
2 Hour fr 0 Hour20 Hour10 Hour8 Hour4 Hour2 Hourl
3 Week fr W7 W6 W5 w4 w3 w2 w1
4 Day fr 0 Day20 Day10 Day8 Day4 Day2 Dayl
5) Month fr 0 0 Month10 Month8 Month4 Month2 Month1
6 Year Year80 Year40 Year20 Year10 Year8 Year4 Year2 Yearl
7 Minutes Alarm AE A-Min40 A-Min20 A-Min10 A-Min8 A-Min4 A-Min2 A-Minl
8 Hours Alarm AE [} A-Hr20 A-Hr10 A-Hr8 A-Hr4 A-Hr2 A-Hrl
9 Week Alarm AE A-W7 A-W6 A-W5 A-W4 A-W3 A-W2 A-W1
A Day Alarm AE O A-Day20 A-Day10 A-Day8 A-Day4 A-Day2 A-Day1l
B Four control FE [} FD4 FDs [ FD2 FD1 FDo
C Timer interrupt control TE [} TD1 TDo 0O 0 0 O
D Count Down Timer Timer128 Timer64 Timer32 Timer16 Timer8 Timer4 Timer2 Timerl
E Control 1 0 0 0 TI/TP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0

0 : Always set this bit to"0".

B Switching characteristics c.=sopr.Ta=-40'ctoss'c M Timing chart

Vop=3.0£10% | Vop=5.0+10%
Item mbol | Control i
§ymiol Min. | Max. | Min. | Max, | UMt
CLK clock cycle toik 800 350 CE
CLK H Pulse Width twh
tcs
CLK L Pulse Width twe
- 400 175
CE setup time tes | — — CLK
CE hold time teH . t t
Ds |loH
CE recovery time tcr 600 300 ns Data Write
Write data setup time | t 100
i piime | s B DATA (Do { o1 X(os X o7
Write data hold time tom 80 < Q2
<
Write data disable delay time | twz 0 0 (Setup code, setup address) t
: - Data Read W2
Read data delay time | tro |Ci=50pF 300 120
i ] C=50pF »
Output disable time L 200 | — | 100 DATA D1
L=. \y
" - —
Rise and fall time tre 100 50 (Setup code, setup address) (Read data)
FOUT duty ratio o o From here the DATA pin turns into the output mode.
(32.768KHz output) | PUY 3165 | 40 | 60 %
Oscillation stop defection time | tosc 10 | — 10 — ms
B Block diagram
32.768kHz Control line
0
OosC Divider
Clock and Calendar
Fout
Fcon Output controller Time register
E Interrupts controller Alarm register
AIRQ <*+—
DATA Control register
CLK "
Bus interface circuit
CE1 5 .
Shift register
CEO
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I? C-BUS INTERFACE REAL TIME CLOCK MODULE

RTC-8563SA/JE

* Builtin crystal oscillator running at 32.768KHz.
« Compliant with I'C high-speed bus specifications. (400KHz)

* Equipped with alarm, timer, and frequency output (32.768KHz,

1024Hz,32Hz,1Hz) features.

* Inclusion of century bit to enable correct date even after year 2000
» Operating in wide voltage range from 1.8 to 5.5V, and in wide

range of clock voltage from 1.2 to 5.5V.
* Low power consumption at 250nA/2.0V. (Typ.)

* Available in small package (SA:SOP14-pin) and thin package

(JE:VS0OJ20-pin)

B Specifications (characteristics)

B Absolute Max. rating
Item Symbol Condition Min. Max. Unit
Voo Between Voo and GND -0.5 +6.5 \Y%
Supply voltage -
lop Voo pin -50 50 mA
Input voltage Vi Input pin
2 L P —p - GND-0.5 | Voo+0.5 \
Output voltage Vo CLKOUT,INT pins
DC Input current li
— -10 10 mA
DC Output current lo
Storage temperature Range Tste | As single part -55 +125 °C
B Operating Conditions
Item Symbol Condition Min. Max Unit
1C-BUS access at
Supply voltage range 400 KHz 1.8
Vob 5.5 \Y
Clock voltage range Viow
Operating temperature range Torr o -40 +85 °’C
B Oscillation characteristics
Item Symbol Condition Max. Unit
Frequency precision Af/fo Ta=25C, Voo=3.0V 5+23
ppm
Frequency temperature T Ta=+25C, +10
characteristics op -10to +70°C,Vop=3.0V -120
Frequency voltage v Ta=+25°C,
characteristics Voo=1.2V to 5.5V +2 ppm/V
Oscillation start-up time | tsta Ta=+25'C, Voo=1.8V 3 S
Aging fa Ta=+25°C, Vop=3.0V +5 ppm/year

B DC characteristics 1f not specifically indicated, Voo=1.8 to 5.5V, Ta=-40to +85°C

Item Pin |Symbol| Condition | Min. | Typ. | Max. | Unit
Power current fsct=400 KHz 800
(during access) 1ovo fsct=100 KHz — | 200
fsei=0 Hz, Voo=5.0V 0.35|0.85
loo | fsu=0Hz, Voo=3.0V| | 0.30|0.75 HA
Power current . fse1=0 Hz, Voo=2.0V 0.25 | 0.70
(et GIUTITE) EEess) f5c1=0 Hz, Voo=5.0V 0.85 | 1.80
Iopszk | fsei=0 Hz, Voo=3.0V 0.55 | 1.20
fse=0 Hz, Voo=2.0V 0.45 | 1.00
“L” input voltage Vie GND 0.3VoD v
“H” input voltage v o 0.7V VDD
“L” output voltage SDA | lo.(SDA) -3
INT | 1NT) | oz, VooV - A
“L” output current o —|m
CLkout (CLKOUT) -1
Leakage current Ilo | Vo=Voo or GND 1 HA
Low voltage detection Viow — — | 10|12 | V

Actual size

The I>C-Bus is a trademark of Philips Electronics N.V.
B Terminal connection

® RTC-8563SA No. | 8563SA | 8563JE

1 N.C N.C

14 1312 1110 9 8 2 L NG
HHHHHHH 3 | soa | nc

4 N.C. Vop

5 GND__| CLKOUT

D 6 N.C. SCL

7 INT SDA

8 N.C. | (GND)

HEHHBBEHH o | nc | ow
123 456 7 10 | NC. INT

11 Vop N.C

® RTC-8563JE 12 | NC. N.C
13 | NC. N.C

annnonnnnn 14 | cikout | NC

15 N.C

16 N.C

> 17 N.C

18 N.C

19 N.C

12345676910 20 NC

B External dimensions (Unit: mm)

® RTC-8563SA (soP 14-pin)

HHHHAHHAA T
R8563 - |3
) E 847 6A N
HHHHHHH | |
10.1+0.2

0.35

® RTC8563JE (vsoJ 20-pin)

nonnonononnan

R8563
E 8476A
‘ 6.0+0.2 ‘
i & —
Bl - -
- (0.75) (0.75)

Ths bz
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B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Controll TEST 0 STOP 0 TEST 0 0 0
1 Control2 0 0 0 TITP AF TF AIE TIE
2 Sec VL S 40 S 20 S 10 S8 S4 S2 S1
3 Min O Min 40 Min 20 Min 10 Min 8 Min 4 Min 2 Min 1
4 Hour O O Hour 20 Hour 10 Hour 8 Hour 4 Hour 2 Hour 1
5 Day ] O Day 20 Day 10 Day 8 Day 4 Day 2 Day 1
6 Week O O O O O W 4 w2 W1
7 Month/Century o] ] O Month 10 Month 8 Month 4 Month 2 Month 1
8 Year Year 80 Year 40 Year 20 Year 10 Year 8 Year 4 Year 2 Year 1
9 Minutes Alarm AE A-Min 40 A-Min 20 A-Min 10 A-Min 8 A-Min 4 A-Min 2 A-Min 1
A Hours Alarm AE A-Hr 40 A-Hr 20 A-Hr 10 A-Hr 8 A-Hr 4 A-Hr 2 A-Hr 1
B Day Alarm AE O A-Day 20 A-Day 10 A-Day 8 A-Day 4 A-Day 2 A-Day 1
© Week Alarm AE o o O 0 A-W 4 AW 2 AW 1
D CLKOUT frequency FE o 0 O O O FD1 FDO
E Timer control TE o o ] a O D1 TDO
F Timer 128 64 32 16 8 4 2 1

0 : Always set this bit to“0".

B Switchin gc haracteristiCs sy indeated, VoL 81055V, Ta=4010 485 B Timin gc hart

Item Symbol Min. Max. Unit
SCL clock frequency fscL 400 KHz -
- — St || Bit7 | Bit6 BIO| Ack Stop
Tolerance spike time on bus tsw 50 ns Protocol Condidon 5)| | MSB (A7) (A6) 6) ) Conditon 5)
Start condition set-up time tsu; STA
0.6
Start condition Hold time tp; STA - tsu:STA tlow tweH  1ffscL
SCL “L” time tow 13 r 7 —
. b st /B
SCL “H” time triGH 0.6 —
SCL and SDA rise time tr trff
_ — 0.3 tBUF
SCL and SDA fall time tr DERSEN
Date set-up time tsu; DAT 100 SDA i / ;Xi Xi x \ /
nS -+ i r e 1
Date hold time tip; DAT 0 —
* t0;STA tsu;DAT t-0;DAT tsu,ST0
Stop condition set-up time tsu; STO 4.0 us
B Block diagram
Controll 00
35%?&.'2\?2 Voltage Control2
Detector Seconds
|:I_l__ o0sc Minutes
/| o Hours
Divider Days
CLKOUT Q Weekdays
T Month/Century
A Years
/INT Control Minutes Alarm
Logic Hour Alarm
SCL > I'C-BUS Day Alarm
SDA ~—— Interface 1 Weekday Alaem
CLKOUT frequency
Address -
i Register Tlm?rrirgg:tml o
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I? C-BUS COMPATIBLE REAL TIME CLOCK MODULE

RTC-8583/8593 series

* Builtin crystal unit. Adjustment free with 10pF external capacitor.

* Small package (SOP 14-pin).

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

+ I'C-Bus interface compatible.

* Builtin 240 x 8 bit S-RAM available (RTC8583).
+ Alarm and timer functions available.

* Wide operating voltage range 2.5V to 6.0V.

+ Wide data hold voltage range 1.0V to 6.0V. _ m
» Low current consumption (RTC8593, 1.0pA typical). Actual size

B Specifications (characteristics) The I*C-Bus is a trademark of Philips Electronics N.V.
B Absolute Max. rating B Terminal connection
Item Symbol | Condition Min. Max. Unit
Supply voltage Voo Voo-GND +7.0 ® RTC-8583/8593 No. | 8583 | 8593 [8593SB
-0.8 % 1 [GND1| NC | NC
Input voltage Vin Voo+0.8 14 1312 1110 9 8 2 | scL S('ZL N.C
Input current li 10 mA |:| |:| |:| |:| |:| |:| |:| 3 | SDA | SDA | NC
QOutput current lo 4 N.C N.C N.C
N 5 | GND | GND | N.C
Storage temperature Tsto -55 +125 c D 6 | ne | ne | ne
B Operating range 7 | A0 [RESETL NC_
8 | 0SC1 | 0SC1 | RESET
Item Symbol Condition Min. Max. Unit H H H H H H H 9 N.C N.C | GND
Operating voltage Vob 25 1234567 10 | NC NC | SDA
6.0 v 11 Vop Vop SCL
Data holding voltage Verk 1.0 ® RTC-8593SB 12 | NC | NC | INT
Operating temperature Torr -30 +70 °C 18 17 16 15 14 13 12 11 10 13 | NC | NC | Voo
: |:| |:| 14 | INT | INT | 0sci
External capacitor Ce 10+5% pF 15 N.C
- 16 .
B Frequency characteristics T L
Item Symbol Condition Max. Unit @) 18 N.C
Frequency tolerance | Af/fo Ta=25C, Vop=5V g; giég |:| |:| H H H H H H
Frequency temperature - °, — +10
Ceauency e Top | Ta=-10to 70°C, Voo=5V|  5n ppm 123456789
F It 0B /e
cLZ?—;gtr;Cr%,s\tligsage fv Ta=25C, Voo=2.0t0 6.0V +3
Oscillation P _
start-up time tosc Taz25°C, Voo=5v 3 ° B External dimensions (Unit: mm)
Aging fa Ta_%isrs(t;'y\é;l?_w 5 ppm/year
B DC characteristics ° RTC-8583/8593(SOPJ;4-pin)
Item Symbol Condition Min. [ Typ. | Max. | Unit HEHAAAA
“H” input voltage ViH — 0.V Vo008 b R8593 B o %
v N
“L” input voltage Vie 08 0.3 E 6076A ~
SDA
“L” output current loL Vor=0.4V 3 mA H H H H H H H
Input leak current 1| pA 10.1+0.2
Ao Ik Vin=Voo or GND o138
Leak current RESET 250 nA =|d
0SC1 «
Output current INT | o Vor=0.4V 1 mA
NT ® RTC-8593SB (sop 18-pin)
Leak current SoL I Vin=Vop or GND 1 HEBBHHBEBEBA 1
Source current (access) Ioo fsct=100 kHz 200 R8593 B < ;,
K
1 looxr | Vop=5V, fscL=0 Hz 10 | 50 (@) E 6076A s =
8583| 2 looz | Voo=3V, fsci=0 Hz 35| 15| pA ‘ HHHHHHEHH ‘——
Current 3 Ioos | Vop=2V, fsc=0 Hz 20| 10 ‘ 11.4%0.2 ‘
Consumption % Oto
(non access) 1 loo1 | Vop=5V, fsct=0 Hz 3.0| 15 % @ | g 10° B
8593| 2 loo2 | Voo=3V, fsct=0 Hz 12| 10 o % 10.05 min. A
0.6 0.15
3 Iop3 | Vop=2V, fsc1=0 Hz 10| 8
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B Register table

Address | Register name count bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
00 CNT STOP HOLD MODE1 MODE2 MASK ALM AF TF
01 1/100SEC 0to 99 8/10 4/10 2/10 1/10 8/100 4/100 2/100 1/100
02 SEC 0to 59 10S8 10S4 10S2 10S1 S8 S4 S2 S1
03 MIN 0to 59 10MIN8 10MIN4 10MIN2 10MIN1 MIN8 MIN4 MIN2 MIN1
04 HOUR 0to 23 12/24 AM/PM 10HOUR2 10HOUR1 HOURS8 HOUR4 HOUR2 HOUR1
05 DAY 0to 31 YEAR2 YEAR1 10DAY2 10DAY1 DAY8 DAY4 DAY2 DAY1
06 MONTH 0to 12 w4 w2 w1 10MONTH1 MONTH8 MONTH4 MONTH2 MONTH1
07 TIMER 0to 99 10TIMERS 10TIMER4 10TIMER2 10TIMER1 TIMERS TIMER4 TIMER2 TIMER1
08 ALARM AlE TAIE AS1 ASO TIE TCP2 TCP1 TCPO
09 A-1/100 0to 99 A-8/10 A-4/10 A-2/10 A-1/10 A-8/100 A-4/100 A-2/100 A-1/100
0A A-SEC 0to 59 10A-SEC8 10A-SEC4 10A-SEC2 10A-SEC1 10A-SEC8 10A-SEC4 10A-SEC2 10A-SEC1
0B A-MIN 0to 59 10A-MIN8 10A-MIN4 10A-MIN2 10A-MIN1 10A-MIN8 10A-MIN4 10A-MIN2 10A-MIN1
ocC A-HR 0to 23 A-12/24 A-AM/PM 10A-HR2 10A-HR1 A-HR8 A-HR4 A-HR2 A-HR1
oD A-DAY 0to 31 A-DAY2 A-DAY1 A-DAY8 A-DAY4 A-DAY2 A-DAY1
OE A-MON Oto 12 — 10A-MON1 10A-MON8 10A-MON4 10A-MON2 10A-MON1
OF A-TIM 0to 99 10A-TIM8 10A-TIM4 10A-TIM2 10A-TIM1 A-TIM8 A-TIM4 A-TIM2 A-TIM1
10 to FF 0 to FF User's RAM (RTC-8583 is available)
B Switching characteristics B Timing chart
Item Symbol Min. Max Unit
Start Bit 7 Bits
SCL clock frequency fscL . 100 KHz Protocol | conition (s) | | MSB(AT) | (86) |
Spike tolerance on bus tsw ns
tsu: STA | L tow o thieH Ufsc
Bus free time tBUF
4.7
Start condition set-up time tsu; STA
Hold time tup; STA 4.0 —
SCL “L” time tLow 47 HS tho: STA tsu:DAT  tp: DAT
SCL “H” time tHIGH 4.0
SCL, SDA rise time trLH 1.0 BITO | ACK | STOP
— Protocol h
LSB (R/W, A Condition (p)
SCL, SDA fall time tTHL 0.3 RW) @
Date set-up time tsu; DAT 250 I
- — ns scL \ / /
Date hold time tio; DAT 0
SCL low to data out valid tvo; DAT — 3.4 SDA /
Hs 7
Stop condition set-up time tsu; STO 4.0 —
Event counter frequency fi — 1.0 MHz tvo: DAT tsu: STO
B Block diagram
RTC-8583 RTC-8593 Series
32.768 KHz 32.768 KHz
0sC1 0SC1
> >
Cg=10pF = T | osc Divider Cqe10pF = T _|osc Divider
INT INT
p Register p
Voo g& Voo Register
Power-ON Control Counter GND Control &
GND1.2 RESET Logic Logic Counter
RESET
AO —— ) )
I'C-BUS I'C-BUS
scL — Interface Address RAM SCL Interface Address
Register (8 x 240) Register
SDA <—> SDA ‘
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4-bit 1/0 CONNECTION REAL TIME CLOCK MODULE

RTC-58321/58323

* Builtin crystal unit allows adjustment-free efficient operation.

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

* Either 12H or 24H selectable and leap year automatically adjustable.

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

* Provided with counter start, stop and reset functions.

* Data transmission is by 4-bit bidirectional bus line and memory read and
write method.

. . . Actual size
* Low current consumption and backup function provided.
B Specifications (characteristics)
B Absolute Max. rating B Terminal connection
Item Symbol Condition Specifications Unit ®
RTC-58321
Power source voltage| Voo Tas25'C -0.3106.5 v No. | 58321 | No. | 58323
a=
Input and output voltage Viro -0.3 to Voo+0.3 15U 10 ; W%SI'ZI' - 1 tg 4 gsi
storage temperature Tste — -55 to +85 °C o e W o W o W W W 3 READ 6 WRITE
Under 260°C within 10 sec. 4 Do 7 READ
RTC-58321 (lead part) (pacnkage should 5 D1 8 Do
Soldering condition TsoL be less than 150°C) 6 D2 9 D1
Twice at under 260°C within e e e B e B 7 Ds 10 D2
RTC-58323 10 sec. or under 230°C 1 2 3 45 6 78 8 GND 11 D3
within 3 min. 9 | woomesswrme | 12 | GND
. 10 BUSY 13 | ADDRESS WRITE
. Operatlng range . RTC'58323 11 STOP 14 BUSY
Item Symbol Condition Specifications Unit i; TCESST 12 ?Eg?
1
Operating voltage Vop — 451055 \ AB2212019181716151413 141015 N.C 17 CS1
. RTC-58321 -10 to +70 H H 16 Vob 18 to 24 Vob
Operating temperature Torr RTC-58323 3010485 C
Data holding voltage VoH — 22t05.5 \Y; D
CSI data holding time|  tcor Refer to the data 0 min us O
Operation restoring time| ~ t= holding timing ' FEELLEERLLEL!
123456789101112
M Frequency characteristics and current consumption @ NC is not connected internally.
characteristics
Item Symbol Condition Specifications | Unit B External dimensions (Unit: mm)
. 58321 A +10
Frequency tolerance | Af/fo T\;"ZZZC 58321 B +50 @ RTC-58321
DD=2V D S e W e WO s WY s WY s WY e WY s W s
58323 5+20 ppm
— 2 j RTC58321 B ”
requency temperature - .10 to +70°C : ©
characteristics (25°C reference temperature) +10/-120 EPSON 4162C
T VY WY g W W R W W w— w—
Aging fa  |Vop=5Y, Ta=25C, first year +5 max. |ppm/Y 205 max ‘ 7.62
Three drops on a hard board from 75 - - !
Shock resist: R. 30006 x 0.3ms x 1/2 + . m :
ock resistance SR om or 30006 x0.3ms x 112 i v x 10 max pp g \ rm
. Iop 1 Vop=5V, CS1=0V 40 max. ~
Current consumption WA £ 0o |22
lop2 Vop=3V, CS1=0V 20 max. S 105°
B Electrical characteristics | 17.78 ;
Item Symbol | Condition | Min. | Typ. | Max. | Unit | “Pplicable @® RTC-58323
“H” input voltage Vik1 36 | Input other | 16.3 max.
“H” input voltage ViH2 — Voo-0.5 Y CS1 -— ‘ H H H H H H H H H H H H
“L” input voltage ViL 0.8
“L” output voltage VoL |lo=1.6mA | 04 — é . D RTC58323 A
“L” output current loo | Vo=0.4V | 1.6 — | mA AR - EPSON 3050B
“H” input current lin Vi=5V 10 | 30 | 80 Input other -
“L” input current m V1=0V 1 than Do to D3 i H H H H H H H H H H H H
Input leak current ILiH Vi=5V — 1 UA | Do to Ds ot
Input off leak current e | visov | — -1 10
Input capacity C1 | equenty't iz 5 | — | pF i %J%L +=
o . Vop=5V : 10 02
Oscillation start-up time | tosc Ta=25°C 15| 3.0 s |Busy output g

61 Unless otherwise stated, characteristics (specifications) shown in the above
table are based on the rated operating temperature and voltage condition.
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M Supplement o=“L"level 1=“H"level M Register table
Iltem Description % | D3| D2| D1| Do yame of
0 mark Writable. Recognized as 0 while in read mode B | Asl Aol A | Ao [0S Ds | Dz | D} Do | Count Note
24112 "1 =24 H mode, 0" =12H mode 0Ofojofo|l0]| S1| S S S S 0to9 |1-sec. digit register
— 0 - Sec.
PM/AM “1” =PM, “0” =AM. In 24 H mode, this will be “0” * 8 4 2 t g. . Y :
Used to select leap year. Calculated according to the surplus 1/0[{0]|0[1|Sw0| O |Sw |So | Sw| 0to5 |10-sec.digit register
Dz and D2 of ige;egirvtijdig}? Calendar | D, | D2 | SPMS NG} Eyample ofleap year 2(0[0[2[0|Ml| mis | mia |mi | mi| 0to9 |L-min. digitregister
i lend: . .. .
10 days digit by 4 et (1) g 96,00 3(0({0[1|1|Mlo| O |[misw |mio | mio| O0to5 |10-min. digit register
Spare 1 i 4|0|2{0|0|Hi| hs | ha | ha | ha | 0to9 |1-hourdigitregister
Oto2
Pl s i These selections are for resetting 5-stage and the busy circuit after 1/2* frequency stage. 5(0|21[0| 1] Hw [24/12 PM/AM| hzo hio or 10 - hour digit register
eset register Resetting is activated by latching this code on to the address latch and setting WRITE=H Oto1l
Standard By latching this code to the address latch and setting READ to H, the standard 6(0|1{1|0| W u Wa W2 W1 0to6 Week register
signal register | signals will be output at Do to b3 7lol1]{2|2|Di| ds | da | d2 | di | Otoo |1-daydigitregister
Note: * Do not enter erroneous data for clock. 8|1[0[0| 0| Dio |Leapyearselecton| d2o | dio | Oto3 |10 -day digit register
* This may result in time keeping error. h dicit regi
« Do not change STOP more than once while in BUSY mode. 9[1][0]0|1|MO:mos mos moz| moi| Oto9 |1-monthdigit register
. . . O K iait reqi
[} SWItChlng characteristics A|l1/0|1| 0 |MOw mow| Otol |10-month digit register
® \Write & read mode (Vop=5V40.5V) B|l1|O[2|[2| Yi|ys | ya |y y1 0100 1 - year digit register
Item Symbol | Condition | Min. Typ. Max | Unit C|1[1[/0|0] Y| yo | yo | Yo | Yo 10 - year digit register
CS setup time tcs 0 D|1|1|0)1]| — O Reset register
Address setup time tas E|l1]1]1]0 ) ) )
Address write pulse width taw 05 Tl — Lhour |1 min. |1 sec. | 1024Hz Standard signal register
Address hold time tAm 0.1 —
Data setup time tos
Write pulse width tww —_ 2 — us
Data hold time ten 0 ® Write and read timing
Read inhibit time tRI
Read access time trRA [
Read delay time top - 1
CS hold time teH 0 — T T
[ tra=1pS+C x R X In [Voo/(Voo-VH)]  C: Data line capacity cst --- -
R: Pull-up resistance
Vi: “H" input voltage connected to the data line o ] o ]
In: Natural logarithm 2 tes  tas  taw taw tos  tww  foH R tRA‘ / too ten
® Date holding timing - ¥/ ﬁ OATAVALD
0- D3
ADDRESS
Voo 4.5V 45V WRITE
2.2t0 4.5V
X ° WRITE
Ops min.
teor READ
CS1<0.8V
Vi : Vi ADDRESS DATA DATA
Interface . Interface WRITE READ
possible with Data holding mode possible with
the external ' L J " the external
terminals CS2 or WR not occurred terminals (Vop=5V +0.5V Ta=25C)
B Block diagram
1024 Hz
Crystal oscillator circuit DATA BUS
e e (o e 1)
- T
Lhe 11016 f——|1110|1/6 [——~{1112|1/24 10|13 — 112 |—{110]1110
{Z sec. minute hour day month year
N il
BUSYO_E I |%m I||| Hl WRITE 'H' H HJ
D [ \ s1 \mizimafio i UHio \p1\pio \woi Mmoo \v1 |vio
_J 1/3600 Hz
STOPW 1024 Hz
Re ADDRESS
TEST EtoF LATCH
o1 1 olsL
WRITEOﬁD % MI1
READORFF i muo
R I l ' o
cSt i D_L 8 W
Re 7
TRI-STATE & [o1o
cse o CONTROL 9 MOL
ADDRESS B Rag
WRITE Re 52
DO Eop [EeE
D:1&
D20 ORP=200 KQ (typ.)
DsO
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4-bit REAL TIME CLOCK MODULE

RTC-62421/62423

* Builtin crystal unit allows adjustment-free efficient operation.

* Low standby voltage and current consumption (1.8pA at 2V).

* Wide range of operating temperature (from -40°C to +85°C).

* 24H/12H changeable and leap year automatically adjustable (gregorian
calendar).

¢ Similar mounting method (RTC-62423) to that used for universal type SMD IC.

* Pins and functions are compatible with the MSM6242 series.

Actual size
B Specifications (characteristics) _ _
B Absolute Max. rating B Terminal connection
Item Symbol[ _ Condition Specifications Unit ® RTC-62421 Mol oo Tl G
Power source voltage Vob -0.3t0 7.0 8 17 16 15 14 13 12 11 10 1 | SD.P 11 | SD.P
=25° CSo o
Input and output voltage| Vo Ta=25¢C -0.3 to Voo+0.3 M Ao mrir g ALE g CNSC
RTC-62421 -55 to +85 4 Ao 4 ALE
Storage temperature e 5 A 5 A
g p Tste T ore-62423 5510 1125 c D e [ 61 we
Under 260°C within 10 sec. O 7 As 7 Au
RTC-62421 (lead part) (packf{ge should 8 RD 8 NC
Soldering condition TsoL be less than 150°C) HEN NN EEEpEEE 9 | G\ND [ 9 Ar
Twice at under 260°C within 1 2 3 4 5 6 7 8 9 10 WR 10 As
RTC-62423 l(_)tﬁgcéor:q::]nder 230°C 11 g:« 11 RD
within . 12 3 12 | GND
® RTC-62423 13 | D |13 | _WwR
B Operating range 2423 22 21 20 19 18 17 16 15 14 13 i‘; CD; i‘; 3:
Item Symbol Condition Specifications Unit H H ﬂ ﬂ ﬂ H H H H ﬂ 16 (voo) | 16 D:
17 (voo) | 17 NC
Operating voltage Vop 45t05.5 \ 18 Voo 18 NC
19 Do
Operating temperature Torr -40 to +85 °C D 20 CS:
Data holding voltage VoH 20to5.5 \ O §§ (yui)
CS:1 data holding time tor | Refer to the data _ IRIRINIRINIRINIRINIRINE 2t
e o : holding timing 2.0 min. HS 1234567891001 =
(SN [TEEHITITE Wi R @ (Voo) and Vooare to have the same level of voltage. Do not connect it to any external terminals.
® NC is not connected internally.
Bl Frequency characteristics and current consumption
characteristics B External dimensions (Unit: mm)
Item Symbol Condition Specifications | Unit
Y - ® RTC-62421
62421 A +10
Ta=25°C| 62421 B 50 ) 2adma |
Frequency tolerance Af/fo AAAAAAAAA
Voo=5V | 62423 A +20 "
62423 +50 oP = # RTC62421 A
Frequency temperature (25°C reforenae tomperature) +10/-120 QOQEZSQOB SOS?;CQ
characteristics (25°C ré;tz?etn%e*'!gz&era!ure) +10/-220 = ‘ ze2
Aging fa Vo Y © +5 max. ppm/Y gt L ) l §
Three drops on a :77 0.25
. hard board from 75 cm P
Shock resistance S.R. | or3000G x 0.3ms x 1/2 sine +10 max. ppm I 90° to
wave x 3 directions 105°
Voo=5V 30 max. £
Current consumption foo: csi=ov |22 mex MA 5
lop2 Vop=2V 1.8 max.
B Electrical characteristics ® RTC-62423
Item Symbol| Condition | Min. | Typ.| Max. | Unit | ARPhcabie 16.3 max
| 3 max.
SHY ji —_ All inputs
H” input voltage (1) ViH1 . 2.2 v Otherqhan
“L” input voltage (1) Vit 0.8 CS1 AREEAAABBEEBAARA
Input leak current (1) Ikt 1/-1 than B to B
Vi=Voo/OV| A .
Input leak current (2) Ikz — | 10/-10 . D RTC62423 A ol B
“L” output voltage (1) | Vour |lot=2.5mA 0.4 Do to D3 O EPSON 9220 d
“H” output voltage Vou | lon=-400pA| 2.4 —_ \Y TOoooooononnn
“L” output voltage (2) | Vorz |lot=2.5mA 0.4 R -
OFF leak current lorrc | Vi=Voo/OV| — 10 | pA '
Input capacity C1 frequler;lgyultMHz 5 pF :#:
“H” input voltage (2 Y 405V o oLy
L ge (2) 2| \ho=2t0 55V v | cs
“L” input voltage (2) Viez — 1/5 Voo
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B Data holding timing B Switching characteristics  (vop =5v*0.5v, Ta=-40 to + 85°C)
(ALE = While in use)
Voo Item Symbol | Condition | Min. | Max.| Unit
CS1 setup time teis 1000
s CS:1 hold time teH 1000
1
Address setup time tas 25
ViL2 CS1< 1/5Vop VL. Address hold time taH 25
Interface possible Data storage mode Interface possible ALE pulse width taw _ 40 o
with external ‘ ‘\ j with external ALE before WRITE tarw 10
terminals CSo or WR not occurred terminals ALE before READ ik 10
ALE after WRITE twaL 20 ns
] Register table ALE after READ trRAL 10
7 WRITE pulse width tww 120
€1 Aol Aof A o ’\rlggllseteorf Ds | Do | D1 | Do | Count Note RD to data teo | CL=150pF 120
§ 0| 0| 0|0 S S S. 5 S Oto9 1 - sec. digit register RAAed tor 0 45
1 8 4 2 1 - 3
—— DATA setup time tos 100
1|o0|lo|o0f[1]| Sw O | ss | s | swo | Oto5 | 10- sec. digit register BATAT Idpt' ton - 10
— old time —
2/0/0|1|/0| Mii | mis | misa | mi2 | mir | 0to9 | I- min.digitregister ROWR " oy 60
- - - — /WR recovery time
3/0[{0]/1[1] Milo O | miso | mizo | mizo | 0t05 10- min. digit register veryt
4l0[1]0]0 Hi hs ha h2 h1 0t09 1- hour digit register .
P — B Write mode
5[0 1| 0|1] Hwo O |PMAM| hao | Hio 0o 10 - hour digit register
(o]
6lo[1[1]|0| D1 ds d4 d2 di 0to9 | 1-daydigitregister T
7]0[2][1]1| Dw 0 d2o | dio | 0to3 | 10-daydigitregister o i VIH2
8/1[0/0[0] MO1 | mos \ mo4 | Moz | moi| 0to9 1- month digit register ! tos | tas | [—{taH tCH ||
9|1{0]/0|1| MOw O mowo| 0tol | 10-month digit register A3£A° \\;:T x:t‘l
. N 0 1 1
Al1|/0[1]0 Y1 Y8 ya y2 y1 0109 1 - year digit register taw —]
Bla1/0|12]1]| VYo | yso | yao | ya0 | yi0 10 - year digit register Vi oK -
Clij1jojo| W O | wa | wa | wi | Oto6 | Weekregister ALE_/ e
— Staw W [—TwWAL —|
) WR
Dl1|1]o0]1 Co 3%[5)30' F![{AQG BUSY| HOLD Control register D Vil i tRov Vil
VIHL
ITRPT . tDS | | toH
E|l1]1]|1]|0| Ce t1 to 1STND MASK Control register E oo o re—
] (Input) _ VIHL VIHL _
Flala]1]|2 Cr TEST | 24/12 | STOP | RESET Control register F —
® Supplement B Read mode
0="L" level. 1="H" level
PM/AM 24/12 ITRPT/STND
1] pPm 24 ITRPT j ViH2 ViHz
o AM 12 STND O — e Ttas | ldtan tom| |
Asto Ao ViH1 ViH
CSo VIHL ViLy
taw —
— VIL: VIHN|
Bit name Description ae_ /T ' ‘“M—J’K
Omark Writable. Recognized as 0 while in read mode. 7D AR *7tRALT "
BUSY Read only (effective only when HOLD=1) o RO
IRQ FLAG Enter “0” only when clearing interruption. Enter “1” otherwise. M
24H/12H | Setable only when RESET=1 B oy -
TEST For our company's testing. TEST should be “0” in normal use.
Note: Do not enter erroneous data for clock. This may result in time keeping error.
B Block diagram
32.768 kHz | COUNTER |L-|
I R
RESET STOP  30s.ADJ HOLD BUSY
DaD«»T bit  bit bit _ bit bit )
Do o 30s.ADJ bit 24/ 12 bit
nolg [sTod—{wlwt—{alet-[]
oo E | S| sw M [ Mol Hz | Ho ﬂ
= ] ] ] ] ] ]
WRO-| &
RDO~{ T
E
— Voo
oo s R I—v| D Do F—fwox Jwosf—] v: [ v |
pEa : . TT T7T TJ e
ﬁlg f g Si toCr 1 sec carry —
_Ao A 1 minute carry —
CSol é J E <— <— 1 hour carry —,
oo ‘
ALE
CSt

64



Real time clock module

4-bit REAL TIME CLOCK MODULE

* Builtin crystal unit allows adjustment-free efficient operation.

* ALE input terminal available for 8048, 8051, and 8085 series. | | ! ! @
* 12/24H clock switchover function and automatic leap year setting. \ 1!

* Interrupt masking. i ! 1l "

* 30 second adjustment function.

* Low current consumption and features a backup function.

Actual size
B Specifications (characteristics) _ _
B Absolute Max. rating B Terminal connection
Item Symbol Condition Specifications Unit ® RTC-72421 No. | 72421 [ No. [ 72423
—o - 1 | smo.p [ 1 | smp
Power source voltage Vop Ta 25°C 0.3t0 7.0 v 817 16 15 14 13 12 11 10 > = > =
Input and output voltage | Vo Ta=25C GND -0.3 to Voo+0.3 RInEnEnEnIninEnEn! 3 ALE | 3 NC
RTC-72421 -55 to +85 c ;‘ :" g AkE
1 0
Storage temperature Tste RTC-72423 5510 +125 D = ™ = e
Under 260°C within 10 sec. O 7 As 7 A
RTC-72421 (lead part) (packﬂage should EIEIEIEREEEREREEE 8 RD 8 NC
. . T be less than 150°C) 9 GND 9 A
Soldering condition sor Twice at under 260°C within 1 2 3 4 56 7 8 9 10| WR |10 A
RTC-72423 |10 sec. or under 230°C 11 Ds 11 RD
within 3 min. 12 D2 12 GND
- ® RTC-72423 13 D: 13 | wR
u Operatlng range 242322212019 18 17 16 15 14 13 1‘5‘ CD; 1‘5‘ gz
Item Symbol Condition Specifications Unit H H H H H H H H 16 (voo) [ 16 D
X 17 (voo) | 17 NC
Operating voltage Voo 4.5t05.5 \% 8 1 Voo | 18 NC
- -10to 70 . 1y Do
Operating temperature Topr RTC-72421 0 C D 20 CS:
RTC-72423 -40 to 85 O 21 NC
Data holding voltage Vor 201055 v 2 )
p—— guogogoouunl 24 oo
CSl data holding time tcor Refer to the data 2.0 min us 123456 78 910112
- - - holding timin ) ' ® (Voo) and Voo are to have the same level of voltage. Do not connect it to any external terminals.
Operation restoring time tr 9 9 ® NC is not connected internally.
B Frequency characteristics and current consumption
characteristics B External dimensions (Unit: mm)
Iltem Symbol Condition Specifications | Unit ® RTC-72421
72421 A +10
. i 23.1 max. i
Ta=25C | 72421 B +50
Frequency tolerance Afffo mimisisisisiaiais
Voo=5V | 72423 A +20 .
72423 o0 ppm g RTC72421 A
~ ¢| [0 EPSON 5053C
Frequency temperature _-10to +70°C +10/-120 S ) ) e e 7.62
characteristics (25°C reference temperature) ; \ l % ‘
o @ | e | sme [ d e B
Three drops on a " —
Shock resistance SR, | e o To e +10 max. ppm — o
1/2 sine wave x 3 directions ;
loo1 CS1=0V | Vop=5V 10 max. 2
Current consumption Exclude input/ HA
lbp2 output current Vop=2V 5 max.
B Electrical characteristics ® RTC-72423
Item Symbol | Condition | Min. |[Typ.| Max. | Unit | “RREcable
S — . All inputs 16.3 max.
H” input voltage (1) | Vi o 2.2 v otherpthan
“L”input voltage (1) | Vi 0.8 CS1 NARAAEABAARA
Input leak current (1) | I +1 e T
Vi=Voo/OV | __ HA :
Input leak current (2) | Il _ | £10 D RTC72423 A of B
“L” output voltage (1) | Vour [loi=2.5mA 0.4 Doto Ds o EPSON 6150 B
“H” output voltage Von  [lon=-400pA| 2.4 — \Y;
PUL VO] ; FEBO00HBRAOE |
“L” output voltage (2) | Vo2 |[lo.=2.5mA 0.4 STD.P
Off leak current lorrik [V1=Voo/OV | 10 | pA ’ T 1o
_ nput 10 e o \ L l = Jo;{f)kzl
Input capacity C1 frequency 1 MHz TO . pF Do to Da 0.05 mm.TZ8 b le 1000 IA,H% Tg‘
“H” input voltage (2
- p ge (2) | Ve V=210 5.5V 415 Voo o v css
“L” input voltage (2) | Vi — 1/5 Voo




Real time clock module

B Register table B Write mode (with ALE)
2 = Data
I3} Count
5 | As| Az| Ar| Ao % Vellim Remarks
2 o Ds Dz Da 2% FVin (CsD ViH (CS1)
0[0[0[0]|0]| S1| ss Sa S2 S1 0to9 | 1-second digit register cs1 —/ | tsu (Cs1) tsu 4_(’A-ALE) tH (ALE-A) th (cs)| Y
1]0{0[0f1|Sw| O | s4w | s | swo | 0to5 | 10-second digit register Aoto As >§ i i
2[0/0[2]0[M1| mis | mis | mi2 | miz | 0to9 | I-minute digit register CSo Vie Vie
3[0/0/21[1|Mhw| O |miwo | mio| mio | 0to5 | 10-minute digit register tw (ALEM]
40| 1|0[|0]|Hi| hs ha h2 h1 0to9 | 1-hour digit register ALE ViH  ViH v.LM_\_
0to2 - Isu (ALEWY)  tw (W) | Ltsu (W-ALE)"‘
5/0(1{0|1(Hol O [PMAM| hzo | ho 0Oy | PMIAML0- ours digt register WR e — vie
610[1[2]0[ D] do | do | do | di | Oto9 | I-deydigtregster e o — Ty
710[1[1]/1|Do| O u] d2o | dio | 0to3 | 10-day digit register Do to Ds Vi \\;m%K
81/0[0|0|M0| mos | mos | moz| moi | Oto9 | I-month digit register = L
9]11{0[0|1|MOg O m] O |[mow | 0tol | 10-month digit register
A|1{0|1][0]| Y| ¥s ya y2 | yi 1- year digit register
B|1|0|1|2] Yo| yeo | yao | yoo | yo | 009 [710-yeardigt register
clajzlolo| W] O | wa | w2 | w1 0to6 | Weekregister
D|1|1]ofz|rep| 935 | RO | Busy| How Control Register D B Read mode (with ALE)
E|[1]1[1|0|Regf| t to | TRPT | sk - Control Register E
ISTND
F | 1] 1|1)|1]|RegF| TEST |24/12 | STOP | REST Control Register F o ceD Vi (CS1)
CcS1 — | tsu (Cs1) tsu (A-ALE) tH (ALE-A) ~
0="L" level,1="H" level, REST = RESET ITRPT/ STND=INTERRUPT/STANDARD Aoto A ]
1) Bit [Hoes not exist. 0f0 s >§’¥/'I*L‘ K Vm th(cs
2) Please mask AM/PM bit with 10's of hours operations. CSo <t
3) Busy is read only. IRQ can only. IRQ can only be set low (“0). W (ALE),
4) Dat;\ Bit | PM/AM ITRII:"I;’IS_'II:ND 24;/:2 ALE ViH - VRN ViL ViL
PM
3 A S = 5 tsu (ALE-R) . tsu (R-ALE)
5) TEST bit should be “0”. v viL { . -
. . . . . o1 —
B Switching characteristics (with ALE) to2v (R-Q) vz (R Q)
(Please connect ALE to Voo if the microprocessor does not have an ALE output.) Do to Dz Vo Vb
Item Symbol Condition | Min. | Max. | Unit
CSz setup time tsu (cs1) 1000
Address setup time before ALE tsu (A-ALE) 50
Address hold time after ALE H (ALE-A) 50
ALE pulse width tw (ALE) 80 . .
ALE setup time before WRITE tsu e 0 | — B Data holding timing
ALE setup time before READ tsu (ALE-R) 0 v
ALE setup time after WRITE tsu wALe) 50 o
ALE setup time after READ tsu (R-ALE) 50 ns
WRITE pulse width tw w) 120 teor
" CS1
DATA delay time after READ trzv (R-Q) C.=150pF| — | 120 Vire
DATA Hold time after READ tevz (R-Q) 0 70 Vit CS1< 1/5Vop Vit
DATA setup ti before WRITE t - 80
se up' ime before S (0-w) Intrface possible Data storage mode Interface possible
DATA hold time after WRITE tH w-) 10| _ with external ‘ with the external
CS:1 hold time : tH (cs1) 1000 terminals lL TS0 or WR not occurred J terminals
READ/WRITE recovery time trREC RIW) 200
. (Voo =5V£0.5V)
B Block diagram
RDWR CS1 ALE CSo Ao A1 A2 As Do D: D2 D3
vl bbb Pyt
ollito READ*WRITE | |
N - . ADDRESS LATCH .
0sc DIVIDER CONTROL H DATA BUS » BUFFER
o 4
pum— e IE i v 4
B4k |315|8)5|2 ADDRESS DECODER
S TNt
CARRY PER
MIN. K
CARRY PER.
J( 4 T__HOUR
IRQFLAG
4 4
an ¢ ¢ ¢ ¢ ¢ ¢ 7N NN 3 3
Al HHHHHIHHHHH 1
Seconds Mim.!tes Hmlnrs Days Months Years §
2
Sec1 |Sec10| Min1 | Min 10| Hou 1 |Hou 10| Day 1 | Day 10| Mon 1 [Mon 10| Yea1 | Yea 10 Reg D Reg E Reg F
O
24/12 66




Real time clock module

4-bit MULTIFUNCTIONAL REAL TIME CLOCK MODULE

RTC-63421/63421M/63423

* Builtin crystal unit allows adjustment-free efficient operation.

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

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

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

* Reference area of time /alarm register is setable. Provided with RAM bits.
(marked on “[T which is shown resister table)

* Provided with START/STOP 30 second adjusting function.

* Similar mounting method (RTC-63423) to the used for normal type SMD IC.

Actual size

B Terminal connection

Model Applicable CPU
RTC-63421 Intel bus system ® RTC-63421/63421M No. [63421/63421M] No. | 63423
1 | INTERRUPT| 1 | INTERRUPT
RTC-63421M Motorola bus system 18 17 16 15 14 13 12 11 10 2 CSo 2 CSo
RTC-63423 “MOTEL" bus system - VR BT e
B Specifications (characteristics) D 5 A 5 Ao
B Absolute Max. rating @) ‘j - S Sosechd
Item Symbol| Condition Specifications Unit O I 8 RDED | 8 68/80
Power source voltage Voo | Ta=25°C -0.3t07.0 123 4567 89 9 | onp 9 A
Input voltage Vin | Ta=25°C -0.3 to Voo+0.3 v 10 |WRRW] 10 | A
11 Ds 11 | RDE®)
RTC-63421
storage temperature Tste | R1c-o842iM -55 10 +85 °c 12 D: 12 | GND
RTC-63423 -55 to +125 ® RTC-63423 13 D: 13 |WR(R/W [2)
. Under 260°C within 10 sec. 14 Do 14 D
S$g—g§i§il\ﬂ (lead part) (packflge should 24 23 22 21 20 19 18 17 16 15 14 13 15 CS: 15 D:
Soldering condition TsoL be less than 150°C) IRIRIRININN INININ] 16 (o) | 16 D:
- " cr—
RTC-63423 | 1056 or inder 230¢ 17| Goo) {17 | 1z
within 3 min. 18 Voo 18 Do
- D 19 csi
Hl Operating range 20 [STOP/START
— —— O 21 NC
Item Symbol Condition Specifications Unit TU00000000 i 22 (Von)
Operating voltage Vop 451055 \ 123456 78 910112 23 (Voo)
Operating temperature | Topr — -40 to +85 °c eI 24u Zsz:za
Data holding voltage VoH 2.0to 5.5 V bus system
CS data holding time t
N 2 N N R REfer,tO the F’ata 2.0 min. us ® (Vo) is to be same level as Voo. Do not connect it to any external terminals.
Operation restoring time) = holding timing ® NC is not connected internally.
[ | Frequency c_haracterlstlcs and current consumption B External dimensions (Unit: mm)
characteristics
Item Symbol Condition Specifications | Unit ® RTC-63421/63421M
632NB42UMA | +15/-5 (5+10) i 231 max. i
. ol At Ta=25C | sanpsaia | +55/-45 (5+50) SIS
requency tolerance
duency © | Voo=5V [ 63423 A| +25/-15 (5:20) | ppm o [F RTC63421 A
63423 | +55/-45 (5+50) O EPSON 6051A
Frequency temperature (25°C ré?é[r)elt'\?:e*'tzggerature) +10/-120 e e - 7.62
IR SRS (s RO B G| +10/-220 é] ! Y| S
Agmg . VDD:f?I}Q‘ ;gggsacv e ppm/Y meﬁﬁﬁfi -
Three drops on a 90°to
Shock resistance SR. o 30006 X Dame 10 max. | ppm B 105°
1/2 sine wave x 3 i 5
lop 1 Vop=5V 30max. ©
i CS1=0V A
Current consumption 15 Voos2V 18 max. Hu ® RTC-63423
Unless otherwise stated, characteristics (specifications) shown in the above table are 16.3 max
based on the rated operating temperature and voltage condition.
HHHHHAAAHHAAAAN
. RTC63423 A ||
~EPSON 6100 &
HEHHEHHHEHEHEHE |
[ \ 0
isisisiaisinisisisisis ) I e
° to
0.05 mln,“ 2.8 max. “DK,W W0 rg
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B Data holding timing

B Switching characteristics
Motorola bus system

Real time clock module

(Voo =5V£0.5V, Ta= 0 to + 70°C)

Voo Item Symbol Min. Max. Unit
R/W, address setup time trRwe 100
CS:1
E “H” pulse width tenw 220
VIL CS1< 1/5Vop VIL
i W, i t 20
Interface possible ‘ Data holding mode ‘ Inteface possible R/W, address hold time ERW
with external k j with the external .
i . ; E “L” pulse width teLw 220 -
terminals CSo or WR not occurred terminals P
E cycle time tec 500 ns
. DATA setup time t 180
B Register table P >
@ Syrng BANK O : DATA hold time toH 20
S | register Real time E to data (CL=150pF) tro — 120
Y D3 D2 D1 Do register name B
0 |R-S1 r-Ss r-Ss r-Sz r-Su 1 - sec. digit register Data hold teo 10 _
1 [R-Sw O r-Sao r-Szo r-Sio 10 - sec. digit register
= [0k r-mis r-mis r-miz f-mh 1'""”] dlglltlregls.ter Switching characteristics on the Intel bus system are the same as those for the RTC-6242 series.
3 | R-Mlwo ] r-miso r-mizo r-mio 10 - min. digit register
4 | R-H: r-hs r-hs r-hz r-ha 1 - hour digit register .
— - M Write mode
5 | R-Ho O r-PM/AM r-hzo r-hio 10 - hour digit register
6 |R-D1 r-ds r-da r-de r-du 1 - day digit register RIW ViL viLtJ
7 | R-D1wo O r-dzo r-dio 10 - day digit register
8 |RMO: | rmos | rmos | r-moz | r-mor | 1-month digitregister
9 | R-MOw m] r-mozo 10 - month digit register
— ViH1 ViH1
A |R-Y1 r-ys r-ya r-y2 r-yi 1 - year digit register
B |R-Yw r-yso r-yao r-y20 r-y1o 10 - year digit register Aoto As >i E<
c |RrR-w 0 r-wa r-w2 r-wi Week register Vit Vit
D |co MPLS2 | ITPLS: | MASK: | MASK: | Controlregister D trwe ., tenw
IRQ O IRQ O IRQO . 1AM v
E |Ce FLAGo RESET FLAG? FLAG1 Control reg|s[er E E Vil
BANK1 30 sec. READ i
F |Cr BANK» STOP ADJ FLAG Control register F tos
Do to D3 VikL
ViL1
Symbol BANK 1 tec
of Alarm
register Ds D2 D1 Do register name
A-S1 a-Ss a-Sa a-Sa a-S1 1- sec. digit register B Read mode
A-S10 ] a-S4o a-Sao a-S1o 10 - sec. digit register
A-Ml1 a-mis a-mis a-miz a-mi1 1 - min. digit register
A-Ml1o O a-Miao a-Mizo a-Mmiio 10 - min. digit register RIW £ ViH1 ViH13}
A-H1 a-hs a-hs a-he a-h 1- hour digit register —
A-Hio O a-PMIAM a-hzo a-hio 10 - hour digit register
Vi ViH1
A-D1 a-ds a-da a-dz a-di 1 - day digit register Aoto As >< " *§<
A-D1o 0 a-do a-dio 10 - day digit register Vi1 Vi1
AMO: | amos | a-mos a-moz a-moz 1.- month digit register trwe
A-MO10 O a-mozo 10 - month digit register
A-W 0 r-wa a-w2 a-wi Week register ViL1
A-EMB aes aes ae2 ae1 Area defing register E
Cc 0 TEST2 TEST: Test register
Co o CY2 CY1 CYo Control register D ]
— Do to D3
Ce HD/SFT 24112 CAL D[P Control register E
Cr Same as BANK 0 Control register F
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Real time clock module

8-bit REAL TIME CLOCK MODULE

RTC-64611/64613

Builtin crystal unit allows adjustment-free efficient operation.

8-bit data bus and high speed access (85 nsec. max.).

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

* Leap year automatically adjustable (gregorian calendar).

* With 1 Hz output terminal.

Provided with START/STOP, 30 second adjust function.

RTC-64613 uses a similar mounting method to that of a normal SMD IC.

RTCH4611T A

EPSOMST101A

Actual size
B Specifications (characteristics)
B Absolute Max. rating B Terminal connection
Item SymbOI Condition Spedﬁcaﬂons Unit No. Pinterminall No. |Pin terminal
Power source voltage Vob Taz25°C -0.5t07.0 24232 212019 18 17 16 15 14 13 ; H_g;;‘%ﬁ 1‘31 :;8»
Input voltage Vin -0.5 to Vop+0.3 v OOO0O000LHTI] 3 iRQ [ 15 1/0s
_ _ 4 1Hz 16 | 1/0+
Storage temperature Tste RTC-64611 55 to +85 °Cc 5 As 17 | 1/0s
RTC-64613 55 to +125 D 6 A |18 ] cs
Under 260°C within 10 sec. 7 As 19 E
RTC-64611 (lead part) (package should O 8 Ao 20 WE
be less than 150°C) 9 1/0: 21 NC
Soldering condition TsoL oo o u —— goouoouuuoon 10 | 1o, |22 | (von)
RTC-64613 | 16 ;::c.alorlied'efszgg’c i t234s5678000D 1 o T2a | (ven)
within 3 min. 12 GND 24 VoD
. o (Vo) is to be same level as Voo. Do not connect it to any external terminals.
Bl Operating range ] S{:é not connected internally. /
Item Symbol Condition Specifications Unit
Operating voltage Voo 451055 v B External dimensions (Unit: mm)
i T B -20t0 + 75 .
Operatlng.temperature OPR _ C ® RTC-64611
Data holding voltage VoH CS=Vop- 0.2V 2.0t04.5 \Y
CS data holding time teor 0 min.
. L ns
Operation restoring time tr tre (85 ns.) Tl el el el e e !

B Frequency characteristics and current consumption

g RTC64611 A
characteristics D QEPSCOGN 65101A kS
Item Symbol Condition Specifications | Unit
64611 A|  +15/-5(5+10) I
. ol At Ta=25"C| 64611 B| +55/-45(5:50) ! 32.0 max. !
requency tolerance 0 _
<l Voo=5V | 64613 A| +25/-15(5+20) | ppm
64613 | +55/-45(5+50) 1524
Frequency temperature @sc r;}e?e‘n%e*é%'f%mmre) +10/-120 [ \ e
chz.iracteristics (2s°C ré%?eﬁ%eﬁlﬁ,%’ramre) +10/-220 Wﬁmﬁﬁmﬁj:ﬁ; -
Aging fa Voo Ve O +5 max. ppm/Y — %°10
lhree drops on a 105°
Shock resistance SR | bonoes 6 ame et sine +10 max. ppm
wave x 3 directions
Current consumption |22 Noload | Voo=5V mA ® RTC-64613
p lo2 | TS >1.8v[ Voo=2v 2 max. pA
Unless otherwise stated, characteristics (specifications) shown in the above table are
. . 16.3 max.
based on the rated operating temperature and voltage condition. I
M DC characteristics Voo =5V 0.5V, Ta=-20 to + 75°C
(Voo 25V 205V, ) nAAAAAAAAAAN
» Vo= 5V£10% Voo=2V Ui
Item Symbol|  Condition Min. | Max.| Min. | Max. | YN RTC64613 A .
“H” input voltage Vi 2.2 | Voo | Vo-02| Voo v E
“L” input voltage Vie -0.3| 08| -0.3| 0.2 O EPSON9360A -
Input leak current | +2 +2 —=
Thp e ook t I'N A R R
ree-state leak curren TSL | .10 w0 | M
Output leak current ILoH

“H” output voltage

(except for 1 Hz, IRQ) Vor lon=-1mA 24 o - v || VHEAEAAAARAA I' | & ﬂ:>ki
“L” output voltage Vou | lo=2.1mA 0.4 _ oosmn! | |, X w] [ T
2.8 max. ©

Input capacit; Cin Vin=0V — 0°to
e — Tas25°C 125 oF o
Output capacity Cout | f=1.0 MHz
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B Register table B Switching characteristic
Data i iti
g Rernarks B Measuring condition
2| b be bs be bs ba b bo e Input pulse level: 0.8 to 2.4V
0 1Hz | 2Hz | 4Hz | 8Hz | 16Hz | 32Hz | 64 Hz e Input rise time, fall time: 5 nsec.
1 10-sec. digit 1-sec. digit .
—— O ° .
> 10-min. digit L-min. digit IN/OUT timing pulse level: 1.5V
3 | | 10-hour digit 1-hour digit e Out putload: 1 TTL Gate +100pF
4 O Day-of-week digit Counter
5 O | 10-day digit 1-day digit
6 O [agmore 1-month digit B Read mode
7 10-year digit 1-year digit - — i -
mbol . .
8 1Hz | 2Hz | 4Hz | 8Hz | 16Hz | 32Hz | 64 Hz _ i in._| Max. | Unit
9 10-sec. digit 1-sec. digit Read cycle time tre 85 —
Al gNB |-10-min. digit 1-min. digit AIa'rm Address access time taa
| B | o ‘ 10-hour digit 1-hour digit register Chip select access time tacs — &
© O ‘ Day-of-week digit -
D 0 | 10-day digit 1-day digit Output enable access time toe 45
Output hold time t
Carry Cary Alarm Alarm Ch'p oot/ - > 10 ns
] i ion | i O ip select / output set time terz —
E flag interruption | interruption flag | Control .
eneble | enable register Output enable / output set time torz 5
il Chip deselect / output floating teHz
F | RAM7 | RAVG | RAMS | RAMA | TEST | 30-SEC. | ResET IS'START 0 35
adjustment SToP Output disable / output floating tomz
[l Be sure to enter “O” to TEST bit.
e Suppl t e
Upp emen Address
Bit name Description
. . — tan —
Omark Empty plt and Lin\{\’/rltef'ible ) e ton—
Recognized as “0” while reading W
10-hour digit (bs) | Only for 24H mode OB \\\ Vou Vo /
toe—| — t
Under-sec. Read only (unwriteable) toLz >
counter Used as binary code data o
Cs VoL tonz
Under-sec. h VoL
alarm register Used as binary code data —tacs | tonz
—tcHz—
Sec.to year Both counter and alarm register use BCD code Dour —@ Data valid Q< —
5 f K Coded data is used
ay of wee EX: 0...Sunday 1...Monday 2...Tuesday 3...Wednesday i
4...Thursday 5...Friday 6...Saturday . Write mOde
Note: Do not enter erroneous data for clock. This may result in time keeping error. ltem Symbol Min. Max. Unit
. Write cycle time t
B Block diagram i e 8
Chip select time tew
o 75
| osc o_":“_IJ 16KHz | 8KHz | 4 KHz Address valid time taw —
32.768 KHz | | 2kHz | 1kHz | 512Hz | 256Hz | 128Hz | 64Hz | Add P
32Hz | 16Hz | 8KHz | 4Hz | 2Hz| 1Hz [>1Hz ress setup time tas 0
Write pulse time twe 60 ns
H+START/STOP —> 64 Hz register / counter Address holding time twr 10
Sec. register / counter — R
Min. register / counter WE OUtpUt float|ng twz 0 35
ﬂ Hour register / counter - Input data set time tow 40
Day-of-week register / counter > N —_
Day register / counter g Input data hold time toH 0
Manth register / counter 8 Output disable / output floating torz 35
Year register / counter é —
S WE output set time tow 5 —
N 64 Hz alarm. register g_ —> IRQ
V Sec. alarm. register é
Min. alarm. register - twe
Hour alarm. register Address
Day-of-week alarm. register
Day alarm. register T

tw-r
N _ 7 \
V>I Control register A | OE

Control register B | tew

Wwiite cs \ \&}A\%\ ;ZZZZZZZZZ/
l 1 T\ l WE \\ taw .

Bus interface circuit tonz

twe
ﬁ ﬁ 1 I 1 oo f— tow —j—ton—|

1/01 to 1/0s Aoto As Cs OE WE
Data bus Address bus D
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Real time clock module

8-bit REAL TIME CLOCK MODULE

RTC-65271

* Builtin crystal unit allows adjustment-free efficient operation.

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

* The real-time clock block consists of:

Indirect register: 1-byte Control register: 4-bytes

Clock, alarm, calendar: 10-bytes User RAM: 50-bytes

Extended RAM: 4K-bytes of builtin S-RAM

Page register: 1-byte Configuration: 32-bytes x 128 pages

The package is a 28-pin DIP IC with a battery holder that makes battery

replacement possible.

Batteries (BR1225) are available as an option. (Batteries are packed separately Actual size

from the RTC.)

] Specifi cations (C haracteristi CS) Batteries in this photograph are used only to show the inserted condition. This RTC is not supplied with the batteries inserted.

Bl Absolute Max. rating B Terminal connection
Item Symbol Condition Min. Max. | Unit
Supply voltage Voo Voo - GND 03 +7.0
. e \%
Input voltage Vin Input Pin Voo+0.3 No._|Pin Terminal| No. [Pin Terminal
Storage temperature Tste [ -40 +85 | °C ; 2‘: 12 %ﬂ
260°C or less, for 10 seconds or less; 3 | TMODE | 17 VB
. e ’ ’ 4 TCLOCK 18 NC
Soldering condition Tsou (package should be 150°C or less) 5 | sy |19 | Ro
- 6 Do 20 | RESET
[l Storage temperature as a discrete component. 7 D. 21 | RO
M Operating conditions s T o [l »
Item Symbol|  Condition Min. | Typ. | Max. | Unit o o
Supply voltage Voo 475| 50| 55| V g B? i? V:D
Operating temperature Torr 10 | — | +70| °C 14 ] OND [26] A
B Frequency characteristics
pel Symbol Condition e Unit ® NC is not connected internally.
Frequency tolerance Afffo Ta=25°C, Voo=5V 5+20
Temperature 1o, | Ta=10t070°C, voo=sy | *10 | PP M External dimensions (Unit: mm)
characteristics m| -120
Voltage fv Ta=stable, Voo=3V +5 ppmiy
characteristics o
Aging fa Ta=25"C, Vop=5V, first year +5 Ppm/)’eaf I e O e e e e e e e O e e O
0O1: The frequency deviation (Oppm) at Ta=25°C for “top” or at Voo =5V for “fv” is used E
as the reference value. i ©
i =
. . oo — ﬂ'“ — — -~
B DC characteristics (Voo =5.0V £ 10%, Ta=-10 to + 70°C) off @
Item Symbol Condition Min. | Typ. | Max. | Unit T E,TS ?_??_,7%_, T |_,5|2_,0|£C|_, g
15.24
Vi 2.2 Voo+0.3 36.8 max.
Input voltage —_— \Y
. 2 ViL -0.3 0.8 %
— €l
RESET,RD, WR, RTC, Q5
Input leak current li SR DotoDn Aotohs | +1 HA )
_ = I
VoH Voo=5V, low=-4mA| 2.4 — @
Output voltage . 152410180
P < Vou | Voo=5Y, lLoa=4mA 0a |V 2.54
Power supply current Ioo Output unloaded 15 | mA
Current when using -
—9E° 0.5 1.0
battery backup loar Ta=25C HA
Input current IsTey STBY=GND — 2

Note: For information on handling batteries, please independently refer to the pertinent regulations, as this product does not come equipped with batteries.



Real time clock module

B Address map

® RTC address map ® Extended RAM address map
[ INDIRECT ADDRESS REG
[ RTCDATAREGISTER | il
[
INDIRECT 14-bytes XRAM
ADDRESS REAL TIME CLOCK
00 1t 00 00] SECONDS 128 PAGES
. 01| SECOND ALARM THRU OF 32-bytes PAGE 7F
0D 02| MINUTES EXTENDED RAM
0E 03| MINUTE ALARM 02
s0bytes o4l HouRs XRAM + 1F — o1
USER-RAM 05| HOUR ALARM PAGE., 00
06| DAY OF WEEK Tj
3F 3F 07| DAY OF MONTH XRAM + 20 XRAM PAGE REGISTER
08| MONTH
09| YEAR XRAM + 21
OA| REGISTER A THRU ALIASES OF
0B| REGISTER B PAGE REGISTER
0C| REGISTER C XRAM + 3F
0D| REGISTER D

B Switching characteristics (voo =5V +10%, GND =0V, Ta=-10to +70°C) Ml Timing chart

Item Symbol Min. Max. Remarks
Cycle Time teve 395 DC teve
Pulse width RD/WR="L” interval tRWL 325 — Mo A Y e Y
Signal rise / fall time CS, RD, WR tR, tr — 30 T e tr trfe )
Address holding time taH 20 XRAM
Address setup before RD tars 50 . tewsl——| ¢, o ::tcH:
Address setup before WR taws 0 WR [ s N tw ———
Chip select setup time before RD ters 50 - ns DATA BUS e tosw ﬁimf
A g —_— WRITE DATA
Chip select setup time before WR tows 0 (Doto D7) —44 VALID
Chip select hold time a after RD/WR tew 20 DATA BUS
Read data holding time torr 10 100 READ Dieto 09 VAD b
Write data holding time torw 0 — - ters toos ;L ] HCH*‘
RD Peripheral output data delay time toorR 20 240 “— tars —| EHRH
Peripheral write data setup time tosw 200 — tan —
M Block diagram
rerock SEEERR DIVIDER CHAIN , DVO to DV2
l 50%DUTY 13 TAPS TO SELECTOR N JEtell]
8-192K“Z_J S S N S S S S A e
PERIODIC INTR / SQ WAVE SELECTOR |

POK

<1
5}
o

on o [ peronc <]
TMODE I:l RSO to RS3 &
1

POWER REAGIBS(':I'EDRS
SWITCHING —> vpp .B.C,
REFERENCE | ___
Iy &= E EEENSEENNEEENEE] CLOCK
; 0o CALENDAR

oo CLOCK, CALENDAR, AND ALARM
i o [ uPDATE
STeY o (g REGISTERS

=D

z 3

DATA/CONTROL 2 — COLUMN DECODER, 10of 8 |
Dot BUS x T O A A
{———)| INTERFACE
o 50-bytes USER-RAM
RD T 11 111711
3
L > ROW DECODER, 1 of 8
WR
L > —— EXTENDED RAM REGISTER
AtoAs COLUMN DECODER, 1 of 128
TV T 11
RTC N EXTENDED RAM
A — _
— P e e e

XRAM —l
> > ROW DECODER, 1of 32
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Real time clock module

REAL TIME CLOCK MODULE FOR PC/AT a

RTC-6593

* Builtin crystal unit allows adjustment-free efficient operation.

* Provides 114-bytes of backed-up RAM.

* Extended alarm function. ¢ ] 1
] 1 ]

* Low current consumption.
* A builtin power supply switching circuit makes it possible to provide

automatic power supply backup to both the RTC and extended RAM. m

Actual si
[ PC/AT is a trademark of International Business Machines Corporation. clual size
B Specifications (characteristics)
B Absolute Max. rating B External dimensions (Unit: mm)
Item Symbol | Condition Rating Unit 16.3 max.
s 1 Terminal | Pin No
Supply voltage Vob Vop-GND -03to+7.0 _— ADo 4
v HAAAAAAAAAA] AD: 5
Input voltage Vin Input pin -0.3to Voo+ 0.3 AD2 6
D RTC6593 . é AD3 7
— . 510 . EPSON 5200B S o~ :
temperature -
' o TEIELEEEREL G
1 2 — AD7 1
(AD assignment)
Soldering Twice under 260°C wiEhin 10
aemlitons TsoL seconds or under 230°C
within 3 minutes
B Terminal functions
H Operating range, frequency and DC characteristics Terminal Function Pin No.
Item Symbol Condition Min. | Typ. | Max. | Unit
MOT Model select (input) 1
Supply voltage Vob Voo -GND 4.5 5.0 55 Vv
. Multiplexed bi-direction 41011
i N oto7 dd /data b
?e’r)ne}raaetrlgtgure Toes - -10 +70 c addressidata buses (See above table :AD assignment)
GND Power supply (grand) 12
Frequency Af/fo - _
tolerance Ta=25C, Voo=5V 5+20 _ Real time clock
ppm RTC select (input) 13
Temperature T Ta=-10to 70°C +10
characteristics op 25°C standard -120 AS Address strobe (input) 14
Voltage o R/W Read/ Write (input) 15
characteristics fv Ta=stable +6 | ppmV
DS Data strobe (input) 17
f Ta=25"C, Voo=5V
Agin O +5 m/Y i
ging fa First year pp RESET Reset (input) 18
- — Interrupt request
Input High level Vin o 2.2 Voot0.3 IR (outputp) a 19
voltage
Low level ViL -0.3 0.8 VBaT Back-up power supply 20
) = Vv
High level Von VDE v 2.4 XIRO Extended alarm 21
Output ILoap=-4mA Q interrupt request (output)
voltage N
Low level Vou VDE_SV 0.4 __ | Extended alarm 2
ILoap=+4mA XALM select (input)
Power supply oo output . 3 10 mA SQW Square wave output 23
current unloaded
Voo Power supply (+5V) 24
Battery supply | Vear=3V
current o Vop=0V 05 L0 WA NC Not connected internally 2,3,16




Real time clock module

B Address map
® RTC address map

® Extended alarm address map

00 00h 0 | Seconds 00 00 h 0 Extended Second Alarm
14-bytes 1 Second Alarm
2 | Minutes 1 Extended Minute Alarm
= obh 3 Minute Alarm
e OEh 4 | Hours 2 Extended Hour Alarm
5 Hour Alarm
6 Day of the Week 3 Extended Day of the Week
7 Day of Month 8-bytes Alarm
8 Month 4 Extended Day of Month
114-bytes 9 Year Alarm
10 Reg!Ster A 5 Extended Month Alarm
11 | Register B
12 | Register C 6 Register 6
13 | Register D
14 .
127 7F h 197 General purpose RAM 07 07 h 7 Register 7
B Bus timing (Ta=-10°C to 70°C, Vop=4.5V+5.5V) B For motorola timing
Parameter Symbol Min. Max. Unit
Cycle time teve 953 DC Pwasi —
K I — < tase
Pulse width DS low or RD/WR high PweL 300 _ AS N
—_— A
Pulse width DS high or RD/WR low Pwen 325 — e .
CcYC
Input rise/fall time tr,tF — 30 DS Pwer Pwen
R/W hold time tRWH 10 ol e
R/W setup time before DS trRws 80 o - T Q il
— RIW
Chip select setup time before DS, WR orRD tes 25
t
Chip select hold time te 0 « —H ton
Read data hold time toHR 10 100 ns [
RTC or XALM
Write data hold time toHw 0 et 2 — tosw——l |
. e < —>| |~ toHw
Multiplexed address valid time to AS fall tasL 50 ADo-ADs WRITE ><><><>< Z
Multiplexed address hold time tAHL 20 _ st
tAHL
Delay time DS to AS rise tasD 50 i — o
- - ADo-AD7 READ { N—
Pulse width AS high PwasH 135 X r
DDR
Delay time AS to DS rise tasep 60
K — Notes: Voo=4.5V to 5.5V
Output data delay time from DS or RD toor 20 240 V=22V Vow=2.4V
A ) Vi=0.8V  Va=0.4V
Write data setup time tosw 200 — " *
M Block diagram
DVo to DV2
XTAL DIVIDER CHAIN
32768 HZ N o 13TAPS TO SELECTOR
HHILI] 2=
Voo PERIODIC INTR / SQW SELECTOR
e L '
Vear RSo to RS3
> REFERENCE @
REGISTERS SQW
ABCD
) —
- i} SQW <|R>Q out RO
ADo to AD7
CLOCK
CLOCK, CALENDER, AND le—1 CALENDER
AS :> ALARM REGISTERS || uppaATE
INTERFACE | paTA
DS ACONTROL USER RAM
—— \ :> 114 - bytes
RTC
XALM % o
XIRQ
| o
D{' Y| conTRoL REGISTER
s 4
—
L N EXTENDED
L ALARM !
DATA REGISTER
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Temperature sensor

TEMPERATURE SENSING CRYSTAL

HTS-206

¢ Crystal used to sense the change in temperature.

* 2mm in diameter and 6mm in length.

* Good linearity frequency and temperature.

* Low frequency (40 KHz) enables low current consumption.
e Wide temperature range (-40 to +85°C).

¢ Suitable for DTCXO and temperature equipment.

—
Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency fo 40 kHz
Temperature Storage temperature Tste -55°C to +125°C
range Operating temperature Torr -40°C to +85°C
Drive level Maximum CL 1.0 L W max.
Recommended DL 0.1 u W typ.
Frequency tolerance (standard) Af/f +2% Ta=25'C, DL=0.1pW
1st a -29.6 x 10°%/°C [+2%)]
TEMINEUE || gp B -6.4 X 10°/°C? [+8%]
coefficient
3rd y -1.5 x 10"%/°C* max.
Series resistance R1 30 KQ max. Ta=25'C, DL=1.0pW
Motion capacitance C1 2.0 fF typ.
Shunt capacitance Co 0.9 pF typ.
Insulation resistance IR 500 MQ min.
Aging fa +3ppm/year max. Ta=25°C +3°C
Shock resistance S.R. +3ppm max. Three drops on a hard board from 50 cm
B External dimensions (Unit: mm) B Temperature characteristic
B
J// 1D2
| _ _ D1 -LE —
| ==
I T
! ! ! -3000
Model L1 L2 D1 D2 B -4000
HTS-206 6.0 max. 4.0 min. 22.0 max. 0.2 0.7

75



SAW device

SAW RESONATOR

FS-555

* Reflow solderable SMD ceramic package.

* Capable of covering a wide frequency range, from 200 MHz to 500 MHz.
* 1.5mm thickness is equal to SMD-type IC.

* Perfect for small wireless equipment.

Actual size
B Specifications (characteristics)
Item Symbol Specifications Remarks
Nominal frequency range fo 200 MHz to 500 MHz
Temperature | Storage temperature Tste -55°C to +100°C Stored as bare product after unpacking
[EMESS Operating temperature Topr -40°C to +85°C
Maximum drive level GL 10mW max.
Recommended level DL 2mW typ.
Frequency tolerance (standard) Af/f +25ppm, £50ppm, £100ppm Ta=25°C + 3°C
Peak temperature oT 25°C £ 15°C
Temperature coefficient a -3.4+0.8 x 10°%/°C?
Harmonic ratio Rs/R1 2 min.

. . R 40 Q max. 200 MHz to 249.9 MHz, Ta=25C
Series resistance ' 25 O max. 250 MHz to 500 MHz, Ta=25'C
Motional capacitance C1 2.6 fF typ. (fo=312.24 MHz)

Shunt capacitance Co 4.3 pF typ. (fo=312.24 MHz)
Insulation resistance IR 500 M Q min.
Aging fa +10ppm/year max. Ta=25°C +3°C
) Nine drops on a concrete from 150 cm or excitation
+ . . . .
SEER S EENEE SR. *10ppm max. test with 3000G x 0.3ms x 1/2 sine wave x 3 directions
M External dimensions (Unit: mm) B Recommended soldering pattern (Unit: mm)
0.95
Bottom View NO.|  Pat
A| GND
. [Bl onD |
S | € [INorouT B | <
D| OPEN | =
E| GND -
F| GND !
G |[IN or OUT ‘
H | OPEN |
I — it — A —— 11—
\
q A A L
(Aaf] [i[AAq ]
1o}
2.54
35
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B Glossary

(Afffo)

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

Item Content Object
Fundamental mode First harmonic crystal vibration mode. X'tal,0SC
The AT resonance frequency is determined by the
thickness of the crystal, but even with the same thickness AT fundamental mode
the third overtone will be about three times the frequency 1670
of the fundamental. With tuning fork crystal unit, the f (MHz) = tum)
second overtone is about six times the fundamental. .
(t:Thickness)
Tuning fork crystal unit AT crystal unit
Fundamental mode
— N\
7 Fundamental mode 3rd overtone mode
D
=
N
= = =
N L,
N 7
Baud rate The rate of data transmission, i.e. how many data can be transmitted in one second. OsC
Divided frequency The output frequency that is divided by the internal IC. osC
Duty (tw/t) Ratio of full and half cycles. For C-MOS loading duty is rated at 1/2Voo, and for TTL loading at 1.4V. 0oSscC
(symmetry) - .
® C-MOS loading @® TTL loading
s o trn L
Voo Voo
80%Voo I__\\ , \
1/2Voo 2.4V \
. \ 14v \
20%Voo / \__ 0.4v / AW
GND GND
— Von Vou - Vou Vou
T Duty=tw/t x 100% T Duty=tw/t x 100%
(Equivalent) series Energy distortion to the (equivalent) internal charge capacitance component of the crystal unit, | X'tal
capacitance  (C1) | atthe series resonant frequency.
(motional capacitance)
(Equivalent) series Vibration loss to the (equivalent) internal resistance component of the crystal resonator, at the | X'tal
resonant resistance i t frequency. A measure of the easiness of oscillatio
(R1) series resonant frequency. A measur asiness scillation.
Drive level (DL) Current or voltage level in the oscillating (operating) state. (Drive power=power required to | X'tal
oscillate crystal unit.)
Frequency (fo) Number of waves (cycles) per second. The relation between frequency and cycle is fo (Hz) =1/t | ALL
(sec).
(Frequency) aging (fa) | Amount of frequency drift when operated under the specified conditions for a specified term. ALL
Frequency tolerance Under specified conditions at an ambient temperature of 25°C, the difference in actual | ALL
precision (Af) (measured) frequency from the nominal frequency.
Frequency stability Within standard temperature and operational voltage ranges, the drift in the output frequency. | OSC

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




Item Content Object
Frequency Taking the frequency at 25 degrees Centigrade as the reference, the change in frequency in | ALL
temperature response to ambient temperature.
characteristics « Tuning fork crystal unit.

2
Af/f (ppm) =a (B71- Bx), BOx: specified temperature
* AT crystal unit.
2 3
Aflf=a (6-25) +B(6-25) +y(0-25)
Examples of frequency temperature characteristics
Tuning fork crystal units AT-cut crystal units
0
. -0 / \\ —~ 40
£ £
g™ \ g 2 /
s -30 = 0 /
S/ 40 \ S " //
g 50 Typical g T
2 0 / 01=25°C , \ s 4
£ 2 / aT-O.iOBEppT/(i: 2
20-10 0 10 20 30 40 50 60 70 -40 -20 0 20 40 60 80 100
Temperature ('C) Temperature ('C)
Frequency voltage Taking the output frequency at the central voltage in the operating voltage range as the | OSCRTC
characteristics reference, the change in output frequency to voltage. Causes of this change are changes in
crystal deformation, and changes in IC internal constants for chips mounted in the oscillator
and RTC. The effects of the ICs are larger.
Insulation resistance Resistance between lead and lead, or between lead and case package. (conductive package) | ALL
(IR)
Load capacitance(CL) Effective capacitance (series equivalent charge capacitance) of the oscillation circuit as seen | X'tal
from the pins of the crystal unit. This capacitance is determined as a condition when the
crystal unit is connected to the oscillation circuit and will determine the output frequency. Load
capacitance approximation: CL # Ce xCp/ (Ce+Cp) + Cs
(Cs=stray capacitance)
Max. drive level (GL) Rating for the drive level. Current or power input over this level may result in characteristic | X'tal
degradation or destruction.
Max. supply voltage Maximum rated value for power input to the power supply pin. Input over this value may result | 0SCRTC
(Vop-GND) in characteristic degradation or destruction.
Nominal frequency (f) Nominal value of frequency of crystal unit. X'tal
Operating temperature | Temperature range where specification characteristics are fulfilled, unless otherwise | ALL
range (Torr) specified.
Operating voltage Voltage input to Voo pin which will support continuous operation with specification | OSCRTC
(Vo) characteristics.
Origin frequency  (fo) Oscillation source frequency of oscillator inside oscillation system. 0SsC

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

Object

Oscillation circuit

Oscillation start up time
(tosc)

Output enable (OE)

Output fall time  (ttHL)

Output frequency (fo)

Qutput load
conditions (N or C)

Output rise time (tr+)

Overtone

Shunt capacitance (Co)

Recommended

drive level (DL)

Soldering conditions
(TsoL)

Stand-by (ST)

Storage temperature
range (Tste)

Content

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

T
The time from power on until the waveform ||:||
stabilizes. However, voltage rise times depend on 1 Xl l
the power supply, therefore the time is measured el oI

from a specific set of initial conditions.

Output is switched to high impedance,
and wired OR connection can be used to

select multiple outputs (frequency).

OE pin: @® Timing
OE

High or open. Specified frequency
output = enabled.
OE pin: Low. Output is high impedance "
= disabled. Lemt
Oscillation is not stopped, so the clock after — T
disabled is cleared is not synchronized with / \
. . ourrut— —rurrd N /
OE (clock is continuous). High impedance

Disabled

ez

SG/HG-8002 "P" Version need initialization.(Refer to Page 5)

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

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

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

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

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

Charge capacitance between the two electrodes in the crystal unit.

Excitation level for optimum oscillation characteristics.

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

Function that halts crystal unit oscillation
and frequency division. Cuts the current
consumed by the oscillators circuit and the
frequency division stage.

ST pin - high or open: Specified frequency
output. Vos

ST Pin - low: Output is low level, clock stops. OQUTPUT s /

@ Timing
ST

Stand-by

e

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

X'tal

OSCRTC

osC

oscC

OSCRTC

osC

OSsC

X'tal,0SC

X'tal

X'tal

ALL

OSsC

ALL

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




m Electronic Device Information on WWW server
Seiko Epson is providing the Electronic Devices Information, Semiconductor, Liquid Crystal Display,

Crystal Products and more. Please access here !

| Seiko Epson Home Page |

Japanese Home Page English Home Page (http://www.epson.co.jp/epson/weleng.htm)
IR O rr .l.l_l.l.l.l.l.l]_'l
e
[g o
E 13
e

Entrance of Electronic Devices Information

[

Lineup Page for each device

=l ]

Introduce the lineup of each device.

[}

Catalog & Data Sheet Page

Catalogs and Data sheets for each devices are available.
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m Product Inquiry by E- Mail

Seiko Epson receives your inquiries on the products through e- mail. Your inquiry is welcome at Seiko Epson.
Mail address:
edevice@epson.co.jp

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

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

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

E.E.G. : Epson Europe Electronics GmbH

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

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

S.E.E. : Shanghai Epson Electronics Co., Ltd Hino-shi, Tokyo

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

Ina Plant




EPSON

SEIKO EPSON CORPORATION
Electronics Device & Components Marketing Div.
3F OD BIdg.421-8 Hino,Hino-shi, Tokyo,191-8501

Dec.28,1998

TheYear 2000 Readiness Disclosure for Real Time Clock Module

Dear valued customer:

This letter isto inform you of the operation of our Real Time Clock Module (RTC) products with respect to so-called year
2000 issue. Please refer to the following information. In addition, information concerning Year 2000 readiness disclosed
herein condtitutes a Year 2000 Readiness Disclosure as that term is defined in the Year 2000 Information and Readiness
Disclosure Act, U.S. PL. 105-271. Nothing in this disclosure shall be deemed to amend the terms of any contract or

warranty unless otherwise expresdy agreed by Seiko Epson Corporation.

1
2.

SN

Our RTC products do not have counters of the four-digit year.
In other words, there are two categories regarding the counter construction.
A: Year counter consists of the bottom two digits of the four-digit year .(RTC shown in appendix A) or
B: Year counter consists of one digit and it is available with zero to three (ig,0,1,2,3)
(RTC shown in appendix B)
This counter isincremented every year (it will go to O after 3).
Initial setting of the year counter is required as follows;
Leapyear ; set"0" totheyear counter
Leap year +1; set"1"
Leap year +2; set "2"
Year before leap year ; set "3"
The years having multiples of four or having 00 are recognized as aleap year. (RTC shownin
appendix A )
The years having O in the year counter are recognized as aleap year.(RTC shown in appendix B)
For your information, year 2000 is aleap year, however, 1900 or 2100 is not aleap year. (Usually,
multiples of ahundred isnot aleap year, but aleap year comes every 400 years.) Interms of aleap year
recognition, our RTC Products will work correctly until 2099.

You are requested to prepare for so-called year 2000 issue by yourself in conjunction with the above RTC
Products. You need to make or modify your own program algorithm accordingly based on the above
information. If you do nat, the above RTC Products may not work appropriately.

If you have any questions regarding this matter, please contact a nearest sales office or representatives

Appendix A

RT C45xx,RTC58xxx,RTC62xxx,RT C63xxx,RT C64xxx,RTC65xxx,RTC72xxx series and
RTC8563

Appendix B

RTC-8583,RTC8593

Sincerely yours,

>¥ . ffenso—

Hideo Shino

Customer Service Manager

Y 2K project

Electronics Device & Components Marketing Div.
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EPSON

THE CRYSTALMASTER
1999/2000

Distributor

AMERICA
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