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Copyright Notice
This manual is based on information current as of September, 1994. Note that the contents of this manual are subject to change without
notice. Please inquire separately for infarmation concerning product warranties.

Trademarks

The EPSON® and EPSON logo are registered trademark of Seike Epson Corporation
RTC-4553 is a product name of Seiko Epson Corporation,

Rights to other trademarks and product names menfioned in this marual are also acknowledged.

Disclaimer

The copyright to this manual is held by Seiko Epson Corporation. Therefore, copying of the contents of this manual without Seiko Epsen
Corporstion's express permissicon, by whatever method, is prohibited.

This manual neither guarantees any rights in respect of industrial propenty or other matters, nor is it a commercial title or license.

The example circuits and other components described in this manual in this manual are provided for informational purpose only.

Seiko Epson Corporation cannot bear any responsibility for the implementation of these examples, and you must check circuit behavior
independently.

Conclusion

We have prepared this manual as carefully as passible. If you find it unsatisfactory or incomplete in any respect, we would welcome your|
comments,

o

-
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B Overview

This RTC-4553 is an SOP 14-pin size real time clock module which is designed for use in serial interfaces suitable for
handy electronic equipments.

This module has excellent heat-resistance, its small package allows for high density mounting and automatic mounting. it
features a wide variety of functions, such as a time and date function, a buiit-in 30x4 bit S-RAM and much more.

This module is indispensable for handy electranic eguipment such as video-cameras, multi-function telephones, and POS
systems, where time display is necessary.

M Features
O The built-in crystal resonator makes the product streamlined and adjustment-free.
9 The small package makes high density mounting possible.
o The buiit-in calendar that keeps time {hour, minute, second) and calendar. (year, month, day, day of the week).
O Automatic leap year correction.
O It has a built-in 30x4 bit RAM.
o High speed access
© Interface possible with 3V,
‘ O Itoutoput a réference pulse {1/10Hz, 1024Hz). o
ﬁ < It has a 30 seconds correction. A
© Using a C-MOS IC enables low current consumption (1A typ.). o i
B Terminal connection M Block Diagram
14 8 32.768kHz Day
nonnonon Sec. | Min.| Hou.| of | Day i Mon.| Year
- week
R4553 AA oS¢ Counter Y Y [
A 1150 J v v .3 AR IR
Output
U U LI LI U Ll ! TPour et controller Control Control Control HAM
1 7 register register register (120bit)
(TOP VIEW) ) 1 2 3
‘ 4 A 3 f
; 1 GND 14 TPayr .
WA "LS,%HJ—' ¥ L - Y
}g%ﬁ :T% Sour -t Output controller ]
#5L1 1015 » *___l
“BL2 9 L4 > SCK ——» .
»7TL3 8§ Vo g.; ‘ :: input e Shift ra‘glsler
55, —»] controller
L1toL5: Test pin. WH —i]
Do not connect them Control circuit
to any terminals.
|
| —
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Terminai Terminal Qutput Functi
No. Symbol Input unction
1 GND Connact this terminal to the ground.
WR Address and data are written at WR="L". Wiiting counter data (second digit to year digit) is in accordance with
2 (WRITE & Input increment system. (Time and date can not be written indirectly.) The specified address and data are read
READ enable) when WR="H". The designated data cutput from Sour, set in the praceeding time.
Siv This input pin for serial address and data is used to write addresses and data of each counter, register and
3 o Input
(Serial input) RAM.
CK When outputting or inputting serial address and data,input synchronous signal to this pin, so that the address and
4 (Serial clock) Input data can be raad and written in-synchronization with the signal. 8 clock (address 4 ciock + data 4 elock) is one
cycle.
58,7 9, NG Test pins.
AND 10 Do not connect them to any terminals.
8 Vo Connected it to the power source. It should be supplied 5V +10% or 3V £10% power, when normal access mode,
° Supply valtage of 2V or more when battery buckup mode. '
1 &% Input This pin is used to select RTC-4553. In microcomputer, register can be accessed when “GSe=L". When‘CSe=H", Sou
{Chip select 0) P comes 1o high impedancs.
cs: Connect this pin to the power down detector circuit. (When the circuit does not have powaer down detector, fix iton
12 (Chip select 1) input Vop.} o
When “C8:=L", Sour and TPour comes to high impedance. - .
Sour . . . . y .
13 (Serial output) Cutput This output pin for serial address and data is used to read address and date of each counter register and RAM., L .
TPour This pin outputs a 1024Hz or 1/10Hz internal reference cIocJ-'r'ﬂ‘can be used for checking time pace accuracy.
14 (Timing pulse Output Please use output mode 1/10Hz when check clock tolsrance. The duty eycle will be vary once per 10 seconds on
output) 1024Hz output mode.

Note : Power supply by-pass capacitor of a 0.01uF or more, should be installed very close between Voo and GND
terminals of this RTC.

[doos
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1. Absolute maximum ratings

EPSON EUROPE ELECTRONICS

EPSON "

Iterns Symbols Conditions MIN. MAX, Unit
Suppiy voltage Voo Voo — GND -0.3 +8.0
input voltage Vi Sw,SCK,WR,C5:,CS: -0.3 Von+0.3 v
Output voltage Vour Sour, TPour -0.3 Voo+0.3
Storage temperature Tera ] -55 +125 *C
; . Once or twice at 260°C or less for up to 10 seconds, or once at 230°C or less
Soldering conditions Tsou - for up to 3 minutes.
#1: Stored without Tape and Reel.
2. Operating conditions
Items Symbols Conditions AN TYP. MAX. Unit
Supply voitage Voo Voo=GND 2.7 5.0 5.5 v
Cperating _
temperatura Tors -_ -30 +70 °C
3. Frequency characteristics Y
ﬁ.‘—.
ltems Symhbols Conditions ' MAX. Unit
Ta=25°C AL 545
Frequency tolerance af /s Voo=5V A 5110
*2
B
5 120 ppm
Frequency tempearature \ Ta=-1010 70°C, Voo =5V +10
characteristics oF *3 -120
Frequency voltage Ta=fixed, Voo=2 to 55V
characteristics v #3 £5
Aging fa Ta =25°C, Voo= 5V, firstyear +5 ppmiyear
#2: Fregency tolerance is guaranteed at the time of shipment.
#3: The frequency deviation (0 ppm) at Ta=25°C for “tor” or Voo=5 V for “{/V" is used reference vaiue.
+4: Start up time (tr) of poweris 1.0 us/V £tk < 1.6 ms/V

4, DC,AC characteristics
(1) Voo =5 V £10%

@ DC characteristics

(GND=0V, Ta=-30 to 70°C)

Vi VL
Item Symbol Condition w02 SV £10% Unit
MIN. TYP. MAX.
Data holding votage Vou - 2.0 - 5.5 v
SCK = 500 kHz
loor == — - 100
Current consumption C% =L, CS =H HA
| _8CK=0Hz _ 10 20
o0 C8=H,CS =L : )
Outputvoltage Vou low = — 400 pA Voo — 0.4 - - v
Voo lo= 1.6 mA — 0.4
Off Ieak current lozn Vour=58V -2.0 — 2.0 uA
loa, Vour=0V 2.0 —_ 2.0
Input voltage Vin —_ 4/8 Voo -— e v
Vi, n— —_ _— 1/5 Voo
Input current I V=55V -2.0 _ 2.0 pA
I Vin=0V -2.0 -_ 2.0
Oscillation startup time Ts Ta=25°C —_ — 3.0 S0C.
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(GND= 0 V, Ta= —30 to +70°C)

tem Symbol Condition Voo=5V 110% Unit
MIN, TYP. MAX,
SCK input frequency fouw — — — 500 kHz
SCK “L ime ok —_ 1.0 — —
SCK “H" time twcan - 1.0 - —_
SCK Pause time tres — 1.0 —_ —_
CSo Set up time tscs — 0 —_ —
CSs Hald time thes = 05 - — usec.
S Data Set up time tso —_ 0.2 - —_
S Data Hold time to —_ 02 — —
WR Set up time tswn — 1.0 — —
WR Hold time towe — 05 - -
Sour Delay time toso CL=100pF — 150 500
CSs, and CS1 Enable to Sour Output toez: CL=100pF - - 100
€3, Disenable to Sour High Z tpsz CL=100pF - — 100 nsec.
CS1 Enable to TPaur Output torz1 CL=100pF —_ - 100
€81 Enable to TPour High Z torze CL=100pF — - 100
(2) Vop = 3V £10% Y .
@ DC characteristics e (GND= 0V, Ta =-30 to 70°C)
Item Symbol Condition Voo=3 V£10% Unit
MIN, TYP. MAX.
Data holding voltage WVon - 2.0 — 3.3 v
loor _SCK =300 kHz — - 100
Cusrent consumption Csn_i"' CSi=H mA
loo2 —SCK =0Hz — 1.0 2.0
GSe=H,C8 =L
Output voltage Von lew=— 400 pA Voo —0.4 - — Y
Voo lou= 1.6 mA —_ — 0.4
Off leak current loz Vo =33V —20 — 20 WA
loz Vour=0V -2.0 _ 20
Input voltage b - 415 Voo — — v
Vi - — — 1/5 Voo
™ Vn=33V —20 —_— 2.0
Input currant I Vin =0V 2.0 — 20 uA
QOsclilation startup time Ts Ta=25°C — — 3.0 sec.
@ AC characteristics (GND= 0 V, Ta =-30 to +70°C}) ’
Item Symbol Condition Voo =3V 210% Unit
MIN. TYP. MAX.
SCK input frequency fewk — — — 300 kHz
SCK "L" time two — 1.5 — -
SCK "H" time twoin — 1.8 —_— —
SCK Payse time trs - 1.5 - —
CSo Set up time tscs — 1] - —
TS, Hold time s — 1.0 = = Hsec.
S Data Set up time tsp — 0.2 —_ —
S Data Hold time o — 0.2 - —_—
WR Set up time tswn - 1.5 - —
WR Hold time twn — 1.0 — —_
Sour Delay time toso CL=100pF — 300 500
CSo, and CS1 Enable to Sour Output toaz CL=100pF — - 200
CSe Disanable 16 Sour High Z toszz CL=100pF — — 200 nsec.
CS: Enable to TPour Qutput torzi CL=100pF _ _ 200
CS1 Enable to TPour High Z toeze CL=100pF — — 200
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|| Register MODE 2 (User RAM region 2) Il
Address User RAM register '
1. REQiSter tabie As| Az| Av| As Da | D2 Dy Do
o|lofojo]a Rim | RAx RAs RAe
MODE 1 (User RAM region 1) AAu
Address User RAM register | RAs |
As| A2 J A | Ac| Ds D2 J [s]] I Do RA7
clafofo]o] nma Raz | Ra | Ra RAzs
[ MODE 0 RéA R
Address Register Counter and control register RAs RAe
A | Az [ A | Ao | symbol [+H D: 13 Do Register name RA- i
olofloloia S Se Ss 52 & 1 second digit register RAie RAn
110001 S 0 e Sw S 10 seconds digit register RAzm | RAw
200 1]o Mh mie riis miz mis 1 minute digit register RAz Rt
alo|o 111 Mo 0 mive e Miro 10 minutes digit register RAm | RAw
4]o]1]c]o Hr he P he h. T hour dight register AAz | A
5101 011 Hia PM/AM 0 hzo ho 10 hours digit register AAz. RAz
slof1]1]o w 0 Wi w2 Wi Day of the week digit reg. RAaw RAe
A IERERE B de & & a 1 day digit register RAs M8
g8l1/0 0o Do 0 0 thza dio 10 days digit register RAw
9f1]lojo] 1 MO moe mes mo: mes 1 month digit register RA: *
Al1io|1]oa MOna 0 0 0 Mo 10 mofitfs digit register RAss
Bl1{o]| 1] 2 Ve ya v " 1 year digit register MS,
Cl111/0]0 Yo Yorr Yao Yeo yio 10 years digit register
D 1 1 0 1 CNT 1 TPS 30AD CNTR 2412 Control register 1
Ej1][1 1|0l onT2 BUSY PONG ) [<3) Control register 2 _
F 1 1 1 1 CNT 3 SYSR TEST MS1 MS0 Cantrol register 3
7 \ .
P J‘é‘" \\Ac./ Psesen
s B S
Eo e BFAT pelos Aot O
2. Notes

(1) Do not set data out of range for the time and calendar. Otherwise, a counting error may oceur.
(2) When the power is turned on (before initialization) the state of the bits are undefined. Write the registers to set the

values,

{3) The user should be set D¢ bit of coniro! register 2 (* bit) to “0".
(4) When the read is tit D1 of control register 2 (- bit) is undefined.
(5) D= bit of control register 3 (TEST bit) is used by us to test the system. The user must set this bit to “0".

[doog
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3. Functions of the register bits.
Bit name Functions

&

o~

0 mark

When this bit is read, the data is *0".

Sacond to year digit

BCD code.The data are written by increment method. <

“1” shows PM and 0" shows AM, This bit can alsc be read in 24-hour mode(24/12=1), (00:00 10 11:59 = AM; 12:00 o

PIW/AM 23:59 = PM)
Encode it before using,
- Example: Data 0 1 2 3 4 5 6
Day of the week digit Day of the woek 8Sun. Mon. | Tue. Wed. Thu. Fri. Sat.
Year digit The leap year is automaticatly identified up to 2099 years.
User RAM regicn 30 x 4 bit SRAM
Censtant periodic pulse can be selected. Trs o Frequency (Cydle ime)
TPS
) N Note : During for 10 seconds from 0 1024 Hz (976.5 psec.)
(Timing Pulse Selection) power on of system resel, - ] TG HE (10 500

1/10 Hz signal does not output.

30ADJ When this bit is “1°, the 30 seconds cofrection is executed
(30 seconds adjustment) This bit will be reset automatically, after 76.3 nsec..
CNTR
(Counter resst) Counter reset axcepl year.
24/12 When "1”, then 24-hour mode; when “0”, then 12-hour mods with PM/AM. . Salection of read mode.

This bitis used when reading/writing frem/to time and calendar counter. This bit is set to “1",when carry'oacor_e.d*'

Izl
BUSY bit Made L Function
Busy 0 No carry Reading and writing lime and date are avaitable.
1 Carry ocour Reading and writing time and date are prohibited.
When turning on the power, power-on-clear function works automatically, and PONC bit set to “17, When
power-on-crear function worked, it is same operation as system reset (SYSR bit= 1),
Register Data

PONC Gounter (Second to year digit 00-year, 01-month, 01-day, AM, 12-o'clock, 00-minute,

(Power-ON-Claardetector)

00-second, O-day of the week
All"0° (But PONC=1)
Undefined

Control register
User RAM

Therefors, the time and calendar counter and the control register must be set, whan writing PONG = *1".

The bit marked "-"

When this bit is read, the data is undefined.

The bit marked “#"

Should be set this bit to “0”,

SYSR
(System reset)

Tirne and calendar counters and control registers are all-cleared with “1",

Register ) Data

00-year, 01-month, 01-day, AM, 12-0'clock, 00-minute,
00-second, 0-week

All*C" (But SYSR=1
Undefined

Counter (Second to year digit)

Control register
User RAM

Satting of the countar and the register should be done after releasing systom reset.

Thig bit is used by SEIKO EPSON to test the system.

TEST The user must set this bit to "0".(TEST="0")
Switch the mode by two bits.
MS: MSe Mode name Mode

MSo, MS 0 0 Mode 0 Counter (Second to year digit) & control register 1 to 3.
(Mode selection) 0 1 Mode 0 Counter {Second to year digit) & control register 1to 3

1 0 Mode 1 User RAM region {RAc to RAss) & control register 3

1 ‘2 Mode 2 User RAM region (RAee to RAe) & control register 3

ra

AN
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M Register description
1. S1, S10, MI1, Mho, H1, Hie, W, D1, D1o, MO4, MO0, Y1, Y10
(Time and calendar register)

(1) Every registers are BCD code and positive logic.
(2) The range of register “W" is 0 to 6, and it is used in a code. The day of the week can not be identifled by the date.
Example:

Data 0 1 2 3 4 5 6
Day of the week Sun, Mon. Tus, Wed. Thu. Fri. Sat. i

(3) Ht, Hio (Hour digit register)
Possible time is different according to the setting of 24/12 bit (CNT1 register). M
When the 12-hour read mode (24/12 bit=0) is selected, the PM/AM bit must be set.

2412 bit Exlstent time Note .
@ (12-hour) AM 12:00 to AM 11:598, PM 12:00 to PM 11:59 PM/AM bit can also be read in
1 (24-houn) AM 00:00 to AM 11:58, PM 12:00 to PM 23:59 24-hour mode.

{4} Y1, Y10 (year digit register)
These registers use the Gregorian calendar. Leap year is automatically (up to 2099) adjusted. (years that are ~
muitiples of 4 are identified as leap years.) FE '
Example: '92, "96, '00, '04,’08,'12,°18,'20 ......... s

{5) “0" mark
Even if “1" is written on the bit marked by zero in the register table, automatically turns to “0” when being read.

(6) Setting non-existent times or dates may cause time errors.

2. CNT 1 register (Control register 1)

(1) TPS (Timing pulse select)
*Bit used for selecting output wavaform of reference signal form TPour.

TPS bit Output fequency (Cycle time) Duty (Time) of “L.” level
o 1024Hz (976.5 psec.) 1/2 (438.25 usec.)
1 1/10Hz (10 sec.) 3/5 {6 sec.)

+During for 10 seconds from power on or system reset, 1/10 Hz signal source not output.

' The 8th leading edge of SCK

TPS bit { ¢ !
| % .60 psec.
— Switch 1024 M2
to 1/10 Hz
{2) 30ADJ (30 seconds adjustment}
» 30ADJ function works when the 30ADJ bit is “1".
Seconds digit before 30ADJ Seconds digit after 30A0J
29 seconds or less “00"seconds without carry to 1 minute degit
30 seconds or more “00"seconds with carry to 1 minute degit

* This bit is automatically cleared (30ADJ = 0) within 76.3 psec. after finishing 30 seconds adjustment. When
reading or writing time/date register inmediately after 30 seconds adjustment is required, please make sure that
30ADJ bit is “0” or it should be done, taking a pause for 76.3 pseconds after 30 seconds adjustment.
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(3) CNTR (Counter reset)
»The GNTR bit used to initialize the counters of selected time and calendar. {Except year digit.)

CNTR bit Meaning Eoerm G
Normal mode - ret
0 {When writing te time and calendar registers, the counter is incremented.) Q- reftes i
1 The time and calendar counter is initialized (expect year counters) e e G

When the second counter is reset, second or less is also reset.
The output at TPout terminals shows duty cycle change in a reset cycle.
eNotes

a) Data for days or months which do not exist may arise due to improper setting methods.
Correct these data referring to procedure for non-existent data (on page 17).
b) Be sure to set “0” after finishing counter reset.

(4) 24/72 (24-hour system/12-hour system)
* Switch the read made in accordance with the 24-hour system or 12-hour system.

2412 bit System name Existenit tire
‘ 0 12-hour system AM 12:00 to AM 11:59, PM 12:00 to PM 11:59 N N .
1 24-hour system AM 00:00 tc AM 11:58, PM 1&90 to PM 23:59 -

In the 12-hour mode, set the PM/AM bit by incrementing the time, this bit works on 24-hour mode too,

3. CNT 2 register

{1) BUSY ST
* This bit is used to write and read time and calendar. This bit shows the carry of 1-second digit whether a carry is
going ¢n or not.

BUSY bit Mode Meaning
0 Normial mode Reading & writing of time & date are able.
1 Carry mode Reading and writing of time and calendar are prohibited since the carry is
going on.
Busy timing
| |
1sec.
| |=—3.9 msee. —:|
BUSY hit —I
®* |  L_. |
- agr | ’ About 0.5 ps.
: |
Intgrnal carry H
puise of IC
| Readwrita possible ———w}—fe  Read/write prohibited pariition

*Notes

a) It is recommended that Read/Write is finished before Busy bit rise to High. The duration of Busy=1 is q.Q ms
and actual prohibited duration of Read/Write is 0.5 ps.

b) If Read/Write is done in a duration of carry (0.5 us), followings are occured.
Read: Misreading may occur
Write: Write data are ignored.

*The end of read and write: Refers to the Bth pulse rise of SCK as shown in the figure for timing chart (on page 12).
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(2) PONC (Power-on-clear)
*This bit is used to show the validity of data. The PONC bit is set to “1” when the power is turned on for the first
time and when the power fails.

And “power-on-clear” function works automatically, user are necessary to set data for all registers.
PONC bit Made Meaning

0 Normal mode —

Data is initialized

Register Meaning
1 Power-on Time and 00-year, 01-month, 0-week,01-day, am, 12-oclock,
clear mode calendar 00-minute, 00-second
All control registers = 0. {Only PONC = 1)
Othes RAM is undefined.

* Release: Before setting the register data, this bit should be released (PONC = 0) by performing system reset
{writingSYSR = 1).
{3) — mark
When this bit is read, the data is undefined. T ‘\
N

(4) % mark / /ﬁ/« & - o

This bit should be "0".

4, CNT 3 Register

(1) SYSR (System reset)
Alllogic is initialized (refer table of PONC bit) by writing SYSR = 1.
Release: This bit is released by the falling of SCK after CSo has fallen.

Timing chart of release ./

— -~
WR | ‘7/'
C_Sn— ——| /,/ l |
SO0 000000 I '
SIN
: A v
———— -~

address{1111) data(0001)

SYSR bit l l_
}

System reset Release

(2) TEST
The test bit is used for testing in “SEIKO EPSON”. Be sure to set TEST = "0".
Operation is not guaranteed for this product when TEST bit is “1”,

(3) MS1,MSe (Mode select 1, and 0)
The bit is used for switching address mode.

MS, MS. Mode name Meaning
(o} 0 Mode 0 Counter (Second to year digit) and control ragister 110 3
Y 1 Mode O Counter (Secend to year digit) and contrel register 110 3
1 0 Mode 1 User RAM region 1 {RAs to RAss) and control register 3 0
1 1 Made 2 User AAM region 2 (RAsc 10 RAnse) and control register 3
»
— 10—



12701 '99 TUE 12:23 FAX 49 89 14005 110 EPSON EUROPE ELECTRONICS do1a

!
"

. ‘. . v
L . T G i o RO Rt o el 2+ T e R, e . . . T BT A R O A o T ]

M Operation procedure
1. Data reading
{1} Timing chart

a) When reading time and calendar

"

CS; —

0000 ST 00 0 0 Gl
S -
. J o,

1-sec. digit addrass(0000) 1-sec. digit addrass(0000) 1-se¢. digit data

.,f - A ~ A \
) @O0 00000 000000 EN
-’-!‘ .

# : Undefined
S ; Input at the trailing edge of SCK.
Sour: Output at the teading edge of SCK.

b} When reading SRAM data

=]

CS

Y O000 GIEEIN O 00 0
SIN
\ I A
~

SRAM address(0000) SRAM address(0000) SRAl\idata
T Al
‘ reesa - NS ~N

# : Undefined
S : Input at the trailing edge of SCK.
Sour: Output at the leading edge of SCK.

(2) Explanation
= Serial address data that is input from the Siv when TSo=L is taken in an the SCK rise. Next, when WR=H is taken
in on the 8th pulse rise of SCK, either the counter, control register or the SRAM address will be selected. The
selected counter, control register or the SRAM address data is cutput simultaneously with SCK fall from the Sout
in the following cycle. :

*When the SCK clock is less than 8 pulses or more, it enters the command wait mode.
When the SCK in 9 pulses or mdre, commands are not correctly input.
The internal counter of the SCK clock is cleared within the pause time and on the trailing edge of CSo.

— 11—
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2. Data writing

- Ry S-S P DY
(1) Timing chart T el AP v

P e

a) When writing time and calendar

P

v
s XEXEXEXEX e GXEXEXEX
SIN'

1-sec. digit address (0000) .' 1-sec.digit address(oooo) 1-s8c. digil data+1

GQQGGQQ@ﬂQQQQQQ@

#: Undefined ,
S : Input at the trailing edge of SCTK.
Sour: Output at the leading edge of SCK.

b} When writing SRAM data A
WA

Es“S*-l

=D 00010/0/0/C N ©/0/0 0 eET=:
S

SRAM address(OOOO) Data to be written{111 1) SRAM address(OOOO) SHAM data(1 111)

o OEOEEEEECEOEROEEE

Sin @ Input at the trailing edge of SCK.
Sour: Qutput at the leading edge of SCK.

{2) Explanation,
 Serial address data that is input form the Siv when CSe=L is taken in on the SCK rise. Next,when WR=L is taken
in on the 8th pulse rise of SCK,sither the counter, control register or the SRAM address will be selected. The
selected counter, control register or the SRAM address data is written.

Increment data of the counter [{present data) + 1]

sample;
D_ata before The nymber of time Data after increment
Counter register incremant of increment
(Time and calendar reg.} 0 4 4 /
- . 11 (10-digit is carried o
automatically) <

Control register and SRAM | Serial address and data of lower 4 bit are written.

The selected counter control register or the SRAM address data is output simultaneously with SCK fall from the Sour
in the following cycle. ‘

*When the SCK clock is less than 8 pulses or more,it enters the command wait mode.
When the SCK in 9 pulses or more, commands are not correctly input.
The internal counter of the SCK clock is clearad within the pause time and on the trailing edge of CSo.

—_12
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3. Release of system reset
SYSR (system reset) is released by the falling of SCK after CSo has fallen.

3l

2|

J Ty |

ST uuuyUUUY |
D 0.0.0.0.0.0.0.0 N
SIN‘
A A ]

v v
address (1111) data (0001)

H SYSA bit | PR PR |
‘ syste!n reset @:a\y o
A
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4.Flow chart of write operation
(1) Typical application of initial setting of time and calendar.
(Definition between the power on by battery changed etc.)

START

Reloase of SYSR
(SYSR=1)

NO

BUSY=0?

‘ YES

PONC 1 —0

[ Increment of 1 and 10-year digit '

J Increment of 1 and 10-month digitb ‘

| Increment of 1 and 10-day digit l .

L Increment of day of the week digit i

S | -

Increment af 1-hour diigit ]-----.------ -

I Incremant of 1 and 10-minute digit |

30ADJ 1

30-3econds adjustment.

EPSON EUROPE ELECTRONICS

When BUSY = "1 it shows that the carry is

on and setting should be prohibited.

The following processing should be completed within 996msec.
after SYSR « "1" or after BUSY « “0", be sure to check BUSY
bit and then continue the processing.

It is advigable to set from the Year digit so as not set
non-existent data. ’

When incremanting the 1st digit of the year, month, day, hotir, it

minute and secondﬂh'é carry to 10th digit occur within each set
digit.

Please set 24/12 hours bit before clock registers setting to avoid
incorrect clock setting.

Da not increment the 10 hours digit.

e 14
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(2) Typical application of initial setting of time and calendar. (8:00~12:00)

NO When BUSY=1, carry is going on, and modification should be avoided.

| YES 4 times (8-59—510-11->12)
T

Written to 1-hour digit

(@ times) 10 hours digit automatically carried.

This processing shoud be completed within 3.8 msec. after BUSY="0"

(3) Typical applications of modifying (4) Typical applicationi‘gf writing RAM.
time & calendar, resetting the counter. d

i (8:00-52:00)
MS°=IIOII' MS1=IIOII

@ MSo &0 | Write to MODE 1.
YES

NO MS) 1

Write data to RAM of

MODE 1
L
MSee-1 | Write to MODE 2.

|

Write data to RAM of
MODE 2

CNTR«0
‘ Incrément of 1-hour (0-+1=2)

digit {2 times) m

Note: When the operation can not be completed within 3.8 msec., check BUSY bit.

— 15—
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5.Flow chart of reading

(1) Typical application of reading time and calendar.

START

M0 e~ 0
M8 ¢ 0

If PONC=1, pleasa initialize
since the data is invalid

o<
When BUSY=0, carry
Read time and calendar

YES
YES
dose not occur within

3.8ms orless. .

(3) Typical application of reading time & calendar
BUSY fall.

START

MSo « 0
MSi<0

It PONC=1, please initialize

| YES since the data is invalid
YES
[e]
YES

1

o<

s

EPSON EUROPE ELECTRONICS

(2 ) Typical application of reading RAM.

/——-,c &(a Ll

ﬁM J:/Ec'—.
/ ,c—f-va/ < “‘"Af-’(

1If PONC=1, please initialize
since the data is invalid

MSa 0
MS: 1 Write of MCDE 1

[ YES

Read RAM data of
MODE 1

Mo <

MS 1 | write of MODE 2

Read RAM data of J
MCDE 2

G

Igead ime and caiendaJ Time and calendar read are within 996 msec.

16—
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6. Non-existent data

In the following cases, non-existent data are set and additional processing is nee

(1) When the month digit of “Jan.(1) 31" is incremented, a nan-existent data, “Feb.(2) 31" occurs. This data should be

set to "Mar.(3) 1” by carrying from the hour digit.

Month digit increment Carry from the hour dig

= [ma] =

(2) When the year digit of “Feb.(2) 29" in a leap year is incremented, a non-ex

EPSON EUROPE ELECTRONICS

[dozo

EPSON

ded.

stent data “Feb. 29" in a ordinary year

Mar. 61

occurs, This data should be carried cver to "Mar.(3) 17 by carrying from the hour digit.

Year digit incrernent Carry from the hour digit

- [ ] = (]

When 10 days digit of non-existent data is incremented, 1 day digit is clearad by overflow of 10 days digit.

10 days digit a increment 10 days digit a increment

Fab. 30 = Feb. 00 =
Feb. 29 = Feb. 01

Mar. 1. 1

U

Note: When existent data, 1 day digit is not cleared by overflow ‘g_1 0 days digit.

{3) When the day digit of 31 days is incremented, day digit is 01 day by increm

{4) Incrementing of month digit of 10 months dig# differs from 1 month digit after overflow by setting of menths.

10 months digit a increment

ent of 10 days digit.

"] Nen-existentmenth

Non-existentmonth | 00-manth ] = | October |
| October \ = [ 00-mpnth
| November \ = [ Janary |
| December ] = [ Febrlary \
y Mar.to Sep. | =>. | January |

— 17—
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RTC-4553

M Power source and chip select
1. Starting time of access

[doz21

When interfacing the CPU aiter power has been turned on, piease leave it in sta nd-by for at least 3 seconds (the rise

time is necessary when oscillating circuit is turned on).

System voltage supply __,o" Release voltage
{Main) I ———

CSr(Voltage detecter output) '

(Undefired)

|

L& /

e
I

— .
/L((jfé (/.l”/f/ /

f"“ 3 sec. MIN.
L Interiace is impossible ‘:j"— Interface is possible

—

This 3 seconds stand-by period is unnacessary when voltage is already being applied from the back-up battery, but if

itis not being backed up, it is hacessary for proper functioning.

2. CS1 and CSo operation -

CSo terminal can be used on floating state during CS1 is kept low. However, CS1 terminal must not be used on

floating state, because it makes large current consumption. So, this is cause of short life of back up battery.
When CS1 goes to low, it disables interfacing, both SouT and TPOUT terminal goes to high impedance.

3. System power down during operation

SR &

iy

When power goes down and CS1 goes low during RTC has interfacing with CPU, the interfaced datta will be invalid.
So after power turns on again, SouT terminals output will be unstabie after one cycle just CS1 fixed to high.

4. Power and CS1 operation

VDb voltage leve! goes to battery's leve! due to system power down. CS1 should be low before Vbo goss down (See
<A> point as follows). When power turned on again, CS1 should be high after power over a leval. (See <B> point as

follows.)

(1} Timing chart of system power supply

System power supply ﬁl

T
i
VoD ey

]

=
-

A
me—-
v

~ <A> Voo-20%

--- -
]

Tl

1
P - Access impossibie
]
I
1

'
I o
b
T
1
I
1
|
i
v

S it

|

—ee Power-down

|

5v

Ay
'm
W
=
[}
2
-
=3
B
(/=]
[3

LY
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EFSUN
(2)The figure below the circuits near inputs
o
cs. o
cs L——l—_\/ ] I>c To the internal cireuit
WE .——‘-r\“/ To the internal circuit
SN l_4D To the internal circuit
SCK :__/) To the internal circuit
Sout O<Ir - From the internal circuit
TPour 94 T Erom the internal circuit
+ “ﬂl 3

e
5. Example of connecting the RTC to the power supply circuit

+5V+Vce +5V
b RTC V
i : Vop
T e
Voltage R
dgtegnon o +
circuit —1 CSi -
+
(]
| GND

1. 0uF

This capacitor must be high capacity,
because the reverse current temporarily
flows from tha collector to the emitter of
transister when the power is turned off.

Tha chan
{a lithium

Forthe

manufacture of the battery.

igable battery or lithium batlery
battery requires a dicde of L21).
ssistance or “R", contact tha
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M Reference data

{1) Frequency-temperature characteristics

EPSON EUROPE ELECTRONICS

Temperature {C)
-20—10 0 110 20
1]

300 40 50 60 V0

N,

N

Typical \

—10 a
€ -2
=4
= =30
=
< -40
/
§ -0
g |/
= —60/

—70

[ L

B-=25C
a=- 0.035ppm/ C* (TYP.)

111 \

A: Frequency-temperature characteristics

frequency-temperature.
Atff[ppm] = Afffo + Af/fT + Afffv

C: How to determine the day difference.

¢ Prosedure of getting the value of frequency stability(time error).

Afr [ppm] : Freguency tolerance at op

AfT [ppm] =a (FJT-B)()2 a [ppml°02] : Temp. coeﬂicieng:o 035 1
aT [°C] : Peak temperatufe (25°C £
ex [°C] : Optional temperature

B: To get the value of time errcr {accuracy), frequency stability and voltage ¢

Afff [ppm] : Time accuracy at optional
Afffo [ppm] . Frequency tolerances

AfAT [ppm] : Frequency deviation at op
Afffv [ppm] : Frequency deviation at op

Day difference (second) = Af/f x 100 x 86,400 (seconds/Day).
The day difference is approximately one second per day, at Af/f is 11.574

are explained as follows:

tional temnp.
+0.005ppm/°C?) '
5°C)

haracteristics should be added to the

temnp./voltage (Frequency stability)

tional temp.
tional voltage

ppm.

-

(2) Example of the frequency/voltage (3} Example of the current consumption
characteristics. /voltage characteristics.
{ppm] [uA]
Frequency Voo = 5 as reference Current Ta = 25°C
(afitv) Ta = 25C consumption CS1 =0V
4 (lop2) g
2 -
o]
Q '{5‘*“(’5’*’6—@_9—‘ 1 -4 o ]
2 4 5 B [V 0
21 6 3 v o
Supply Voltage
4 o f)() T T T T T
2 3 4 5 & [V]
Supply Voltage
(4) Note

The data shows the standard vaiues for sample lot.

For the rated values, see the specifications. (

Please refer to of page 3 to 5)
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