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Real time clock module

  Absolute Max. rating
  Specifications  (characteristics)

  Operating range

  Frequency characteristics

  DC characteristics

  External dimensions (Unit:  mm)

R4543 B

607 6AE 7.
4±

0.
2

3.
2±

0.
1

5.
0

3.
1

10.1±0.2

  Terminal connection

0.150.6
0.05 min.
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WR
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N.C
N.C
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—

—

—
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N.C
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N.C
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0˚ to 
10˚

  RTC-4543SA

  RTC-4543SA (SOP 14-pin)

  RTC-4543SB

  RTC-4543SB (SOP 18-pin)

0.41.27

7.
8±

0.
2

2.
0 

m
ax

.

5.
4

1.
8

11.4±0.2

0.150.6
0.05 min.

0˚ to 
10˚

R4543 B

6076AE

•  Built-in crystal unit allows adjustment-free efficient operation.

•  Automatic leap year correction.

•  Output selectable between 32.768 kHz/1 Hz.

•  Operating voltage range: 2.5V to 5.5V.

•  Supply voltage detection voltage: 1.7±0.3V.

•  Low current consumption: 1.0 µA/2.0V (Max.)

SERIAL-INTERFACE REAL TIME CLOCK MODULE

RTC-4543SA/SB

Item

Power source voltage

Input voltage

Output voltage

Storage temperature

Symbol

VDD

VIN

VOUT

TSTG

Condition

VDD-GND

—

Min.

-0.3

-55

Max.

7.0

VDD+0.3

+125

Unit

V

˚C

Item

Operating voltage

Date holding voltage

Operating temperature

Symbol

VDD

VCLK

TOPR

Condition

—

Min.

2.5

1.4

-40

Max.

5.5

+85

Unit

V

˚C

Item

Frequency tolerance

Frequency temperature
characteristics

Frequency voltage
characteristics

Oscillation start time

Aging

Symbol

∆f/fo

Top

fV

tOSC

fa

Condition

Ta=25˚C, VDD=5V

-10 to +70˚C

Ta=25˚C, VDD=2.0 to 5.5V

Ta=25˚C, VDD=2.5V

First year Ta=25˚C, VDD=5V

Range

5±23

+10/-120

±2

3

±5

Unit

ppm

ppm/V

s

ppm/year

Item

“H” input voltage
“L” input voltage
Input off-leak current

“H” output voltage

“L” output voltage 

Output leak current

Supply detection voltage

Output load conditions

Current
consumption

Symbol

VIH

VIL

IOFF

VOH1

VOH2

VOL1

VOL2

IOZH

IOZL

VDT

CL

N
IDD1

IDD2

IDD3

IDD4

IDD5

IDD6

1
2
3
4
5
6

Condition Min. Typ. Max. Unit

VDD=5.0V
VDD=3.0V
VDD=5.0V
VDD=3.0V
VOUT=5.5V
VOUT=0V

IOH=-1.0 mA
DATA, FOUT pins
IOL=1.0 mA
DATA, FOUT pins

CE="L", FOE="L"
FSEL="H"

CE="L", FOE="H"
FSEL="L"

No load on the FOUT pin

DATA, FOUT pins

FOUT pin
30 pF(max.)

2LS-TTL

—

—

—

1.7

VDD=5.0V
VDD=3.0V
VDD=2.0V
VDD=5.0V
VDD=3.0V
VDD=2.0V

1.5
1.0
0.5
4.0
2.5
1.5

3.0
2.0
1.0

10.0
6.5
4.0

WR, DATA, CE, CLK, 
FOE,FSEL pins

WR, CE, CLK, FOE,FSEL pins

0.8VDD

—

4.5
2.5

—

-1.0

1.4

—
0.2VDD

0.5

—

0.5
0.8

1.0

2.0

V

µA

µA

µA

V

V

(VDD=5V±0.5V, Ta=-40 to +85˚C)

Actual size  
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Real time clock module

FDT

MSB

Seconds (0 to 59) s 40 s 20 s 10 s 8 s 4 s 2 s 1

∗Minutes (0 to 59) mi 40 mi 20 mi 10 mi 8 mi 4 mi 2 mi 1

∗Hour (0 to 23) ∗ h 20 h 10 h 8 h 4 h 2 h 1

Day of the week (1 to 7) ∗ w 4 w 2 w 1

∗Day (1 to 31) ∗ d 20 d 10 d 8 d 4 d 2 d 1

TMMonth (1 to 12) ∗ ∗ mo 10 mo 8 mo 4 mo 2 mo 1

y 80year (0 to 99) y 40 y 20 y 10 y 8 y 4 y 2 y 1

FDT bit:  Supply voltage detection  bit.    TM bit:  Test bit always set this bit to "0".

  Switching characteristics

  Block diagram

  Register table

  Timing chart

32.768 kHz

FOUT

CLK
WR
CE

FSEL

FOE

DATA

(Ta=-40 to +85˚C, CL=50 pF)

Output
controller

I/O
controller

Control 
circuit

Voltage
detecter

DividerOscillator Clock and calendar

Shift register

FOE

FOUT

FOUT

DATA

CLK

CE

WR

DATA

CLK

CE

WR

VIL

VIH
Enabled

High impedance

Disabled

tXZ

tf 2

tSD tHD

tDATA

tCLKH

tCLKH

tCES

tCES

tCLK

tCLK

tWRS

tWRS

tr1

tCE

tCE

tf1

tr1 tf1

tCEH

tOZ

tCEH

tRCV

tRCV

tWRH

tWRH

tCLKL

tCLKL

tr2

t

tH

tZX

Duty= x 100 t
tH [%]

  Data read

  Data write

  FOUT

  Disabled and Enabled

Item

CLK clock cycle

CLK high pulse width

CLK low pulse width

CE setup time

CE hold time

CE enable time

Write data setup time

Write data hold time

WR setup time

WR hold time

DATA output delay time

DATA output floating time

Clock input rise time

Clock input fall time

FOUT rise time

FOUT fall time

Disable time

Enable time

FOUT duty ratio

Wait time

Symbol

t CLK

t CLKH

t CLKL

t CES

t CEH

t CE

t SD

t HD

t WRS

t WRH

t DATA

t DZ

t r1

t f1

t r2

t f2

t XZ

t ZX

Duty

t rcv

Min.

0.75

0.375

—

0.1

100

—

40

0.95

Max.

7800

3900

—

0.9

—

0.2

0.1

50

100

60

—

Min.

1.5

0.75

—

0.2

0.1

100

—

40

1.9

Max.

7800

3900

—

0.9

—

0.4

0.2

100

200

60

—

Unit

µs

s

µs

ns

µs

ns

%

µs

CL= 30pF

VDD= 5V± 10% VDD= 3V± 10%
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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:

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"
3.   The years having multiples of four or having 00 are recognized as a leap year. (RTC shown in
     appendix A )
4.  The years having 0 in the year counter are recognized as a leap year.(RTC shown in appendix B)
5.  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.

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. P.L. 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.

Kenichi Seki




THE CRYSTALMASTER

NOTICE

SEIKO EPSON CORP. QUARTZ DEVICE DIVISION acquired ISO9001 and ISO14001 certification 

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

ISO9001 in October, 1992.
ISO14001 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.

ENERGY SAVING EPSON
Our concept of Energy Saving technology conserves

resources by blending the essence of these three efficiency
technologies. The essence of these technologies is repre-
sented in each of the products that we provide to our cus-
tomers.

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 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.

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

Power saving technology
provides low power 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.

Energy Saving

Power Saving

Space Saving

Time Saving

Resource
Saving


