Real time clock module

4-bit REAL TIME CLOCK MODULE

RTC-72421/72423

* Built-in 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.

* Interrupt masking. |
* 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 T el
Power source voltage Voo Ta=25"C 031070 18 17 16 15 14 13 12 11 10 ; Sgp ; SEBSP
Input and output voltage |  Vio Ta=25"C GND -0.3 to Voo+0.3 v minininininininin 3 ALE 3 NC"
RTC-72421 -55 to +85 . g po g Akf
1
Storage temperature Tste RTC-72423 55t0 +125 C D 2 o 2 e
Under 260°C within 10 sec. O 7 A3 7 A
RTC-72421 geald Parﬁ) (lqascgg(%e should T T O OO0 8 RD 8 NC
. e T e less than 9 (ﬂD 9 Az
Soldering condition o Twice at under 260°C Wit 12 3456789 0] WR [0 a
RTC-72423 1Qﬁgc.30rynder230‘c 11 Ds 11 RD
within 3 min. 12 D2 12 GND
o " ® RTC-72423 13 D 13 [ WR
B Operating range 24 23 22 2120 19 18 17 16 15 14 13 ]g CDsf ]g B“
Item Symbol Condition Specifications | Unit nnnnn 16 | (oo) | 16 D:
Operating voltage Voo 451055 v L1 R B
- - 7 19 Do
Operating temperature Torr RTC-72421 Oto 70 C 20 | cs
RTC-72423 -40to 85 0 21 NC
Data holding voltage Vo 2.0t05.5 \Y BRI §§ xﬁﬁ;
CSI data holding time tcor Refer to the data 2.0 min us 1234567891011 2 Yoo
: : N holding timin . . e (Voo) and Vo are to have the same level of voltage. Do not connect it to any external terminals.
Operation restoring time IR 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 31 ma
I X. |
Ta=25'C | 72421B +50
Frequency tolerance Afffo Vo5V [ 72423 A 0 l i e N B s s B l
- & ]
e ——— P 5| [y RTC72421 A
+ @
| [ EPSON 5053C
Frequency temperature - : OoUouJdJduouud
cha(:acter)i,stics P (25C r;lf(e)retnocethopgaLure) +10/-120 = —
Vop=5V, Ta=25'C, ] ) ' E
Aging fa " First year +5 max. ppmly N —= 025
Three drops on a - o
Shock resistance S.R. | Darboard fom 7o cm +10 max. ppm —i b
1/2 sine wave x 3 directions E
lo; CS1=0V | Voo=5V 10 max. b
Current consumption Exclude input/ pA
lbp2 output current | Vop=2V 5 max.
B Electrical characteristics e RTC-72423
Item Symbol | Condition | Min. [Typ.| Max. | Unit | A2Phcabie
SH i _ Allinputs 16.3 max
H"input voltage (1) | Vim o 2.2 v otherpthan
“L" input voltage (1) | Viu 0.8 CS1 BEARAAAAAABEER
Input leak current (1) | I VicVoo/OV +1 A s’y T
1=V DD,
Input leak current (2) | e — | _| %10 ! D RTC72423 A |.|:
“L” output voltage (1) | Vour |lo=2.5mA 0.4 Do to Ds 5 EPSON 6150 || | ¢
"H" output voltage Vou  |lon=-400pA| 2.4 — Vv
HEHHHEHHHBEEHE L
“L" output voltage (2) | Vorz |lo=2.5mA 0.4 STD.P
Off leak current lorrk  |Va=Voo/OV | 10 | pA '
n o 5 N
) Input than Do to == = 0t =
Input capamty Ci frequency 1 MHz 20 . pF Do to D3 0.05 min. . 2 moo 1.0 rg'
“H" input voltage (2
: P! ge (2) Vinz Vio=2t0 5.5V 415 Voo . v cs:
“L” input voltage  (2) Vi — 115 Voo




Real time clock module

H Register table B Write mode (with ALE)
@ Data
Count
5 | Ad| Ac| Ar| Ao "z’ Value Remarks
2 & | Ds D2 Dn Do "

#Vin (Cs1) KVIH (CS1)
olololololS Ss Sa S2 S7 0t09 | 1- second digt register cs1 —/| tsu (cs1) tsu (_(’A-ALE) tH (ALE-A) tH (Cs1)
1/0[0[0|1|Sw] =+ | s | s0| swo | Qto5 | 10-seconddigt regiter Aoto A3 >§v|H S Wevm
2|0|0[1[/0[Mif mis | mia | mi2 | min | 0to9 | 1-minute digi register CSo Vie Vie
3[0[0[1]1[Mhf =+ |mis | mizo| mio| 0to5 | 10-minute digit register tw (ALE)
410|/1]0|0|Hi| hs | ha he | 0t09 | 1-hour digit register ALE ViH  ViH v.LJ/_\_

0to2 o tsu (ALEW)  tw (W) tsu (W-ALE)!
5(0(1]0[1|Hof = [PWAM| hzo | huo 0O | PMIAMTO- bours digitregiste WR i — il
60/ 1]1]0[Di] do | di | de | dn | Oto9 | I-daydigiregiser Mo — Sy
710[1[1[1]Dwo| = * dz2o | do | 0to3 | 10-daydigit register Do to Ds >wm ¥|H$<
8|1/ 0/0|0|Mi| mos | mos | moz| moi | 0to9 | 1-monthdigit register = L
9|1[0[0f1[MOy = * * | mow | 0to1 | 10-month digit register
A[1]/0[1]0|Yi| ¥y8 | ya y2 |y 1- year digit register
Bl1]0|1]1] Yol yeo | yao | yeo | ywo | 009 [790-year digtregiter
Cli|1f/oflo[ W[ = | ws | w2 | wi | 0to6 | Weekregister
D[ 1] 1]0]7 [Rgp| 435 | RL | BUsY| How Control Register D B Read mode (with ALE)
E|1[1[1|0]|Regf] b to /@% MASK - Control Register E
F | 1| 1{ 1)1 |Regf| TEST |24/12| STOP | REST Control Register F v ViH(CS1)
cs1—— | tsu (Cs1) tsu (A-ALE) tH (ALE-A) R ——
0="L" level,1="H" level, REST = RESET ITRPT/ STND=INTERRUPT/STANDARD Aoto A [~ :
0 3 2 B!
1) Bit+does not exist. o XW VA H(Ccsn)
2) Please mask AM/PM bit with 10's of hours operations. CSo i
3) Busy is read only. IRQ can only. IRQ can only be set low ("0"). W ALE)
4) [DeaBit | _PWAM TTRPT/STND 24712 ALE ViH  ViH it
(1) Zm gﬁ\g f; o tsu (R-ALE)
RD Vi f—
5) TEST bit should be "0". vyl m\"“
B Switching characteristics (with ALE) vz Ra)
(Please connect ALE to Voo if the microprocessor does not have an ALE output.) Do to Ds Qe wBhpy——
Item Symbol | Condition| Min. | Max. [ Unit
CS1 setup time tsu csn 1000
Address setup time before ALE tsu (A-ALE) 50
Address hold time after ALE tH (ALE-A) 50
ALE pulse width tw (ALE) 80 . ..
ALE setup time before WRITE tsu (ALE-W) 0 — M Data hOIdmg t'mmg
ALE setup time before READ tsu (ALE-R) 0 v
ALE setup time after WRITE tsu (W-ALE) 50 o
ALE setup time after READ tsu (RALE) 50 ns
WRITE pulse width tw w 120 cs
1
DATA delay time after READ tPzv (RQ) C=150pF| — | 120
DATA Hold time after READ tpvz (RQ) 0 70 K Vi CS1< 1/5VoD Vi 7
DATA setup time before WRITE fu 0w g Interface possible Data storage mode Interface possible
DATA hold time after WRITE tH wo) 10 — with external | with the external
CS1 hold time : tH(cs) 1000 terminals k CSo or WR not occurred J terminals
READ/WRITE recovery time REC (RW) 200
. (Voo =5V£0.5V)
B Block diagram
RDWR CS1 ALE CSo Ao A1 Az As Do D1 Dz Ds
Ll L
0-(I)E|CI-O L. DIVIDER - REC%)N'TVF\{/S'LTE || AppRess LatcH DATA BUS - BUFFER
M A 1 ]
Bl tEEE ADDRESS DECODER
STD-P <—|’J CARRY PER
SEC. |
CARRY PER
MIN. E
CARRY PER
J(4 T— HOUR {
IRQFLAG
4 4
anc ¢ ¢ ¢ N NN A A
(lHH(I(I(IHIHHHH(IH ¢ { ¢
Seconds | Minutes Hours Days Months Years §
H
Sec 1 VSecWO MinWrMinWO Hou 1 Hou 10] Day1|Day 10 Mon 1{Mon 10 Yea1|Yea 10 Reg D Reg E Reg F
O O
24/12 70




EPSON

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

Dec.28,1998

Re :The Year 2000 Readiness Disclosure for Real Time Clock Module

Dear valued customer:

This letter is to 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 constitutes 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 expressly agreed by Seiko Epson Corporation.

1.

Our RTC products do not have counters of the four-digit year.

2. 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 (ie,0,1,2,3)
(RTC shown in appendix B)
This counter is incremented every year (it will go to 0 after 3).
Initial setting of the year counter is required as follows;
Leap year  ; set "0" to the year 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 a leap year. (RTC shown in

appendix A )

. The years having 0 in the year counter are recognized as a leap year.(RTC shown in appendix B)
. For your information, year 2000 is a leap year, however, 1900 or 2100 is not a leap year. (Usually,

multiples of a hundred is not a leap year, but a leap year comes every 400 years.) In terms of a leap 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 not, 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
RTC45xx,RTC58xxx,RTC62xxx, RTC63xxx, RTC64xxx, RTC65xxx, RTC72xxX series and
RTC8563

Appendix B
RTC-8583,RTC8593

Sincerely yours,

Y2K project
Electronics Device & Components Marketing Div.
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THE CRYSTALMASTER

ENERGY

SAVING
EPSON

ENERGY SAVING EPSON

EPSON offers effective savings to its customers through
a wide range of electronic devices, such as semiconductors,
liquid crystal display (LCD) modules, and crystal devices. technologies. The essence of these technologies is repre-
These savings are achieved through a sophisticated melding sented in each of the products that we provide to our cus-
of three different efficiency technologies. tomers.

Our concept of Energy Saving technology conserves
resources by blending the essence of these three efficiency

Power saving technology
provides low power con-
sumption at low voltages.

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

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

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.

Power Saving

Resource

Space Saving

Time Saving

L]
JATIONAL TITIONAL
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OFCERTIRCAION OF CERTIFCATION

ISO 9001 BO0ES ISO 14001 BIDES

ISO 9001

SEIKO EPSON CORP. QUARTZ DEVICE DIVISION acquired 1ISO9001 and 1SO14001 certification
by B.V.Q.l. (Bureau Veritas Quality International) .

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

NOTICE

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.






