Real time clock module
4-hit 1/0 CONNECTION REAL TIME CLOCK MODULE

RTC-58321/58323

Built-in crystal unit allows adjustment-free efficient operation.
Incorporating time counter (hour, minute, sec.) and calendar counter
(year, month, day of week).

* Either 12 h or 24 h 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. v T a— “ K 5
* Data transmission is by 4-bit bidirectional bus line and memory read and oo,
write method. Actualsize | ; Py
* Low current consumption and backup function provided.
B Specifications (characteristics)
B Absolute Max. rating Bl Terminal connection
ltem Symbol Condition Specifications Unit ® RTC-58321
Power source voltage| Voo Tacs25 °C -0.3t06.5 v N10- 58321 1N°-4 58323
a=
Input and output voltage Vo * -0.3 to Voo+0.3 16 15 14 13 1201 & o 2 W%SﬁE tg g‘sg
storage temperature Tsta — -55to +85 °C e e W e W e W W e W W 3 READ 6 WRITE
Under +260 °C within 10 s 4 Do 7_| READ
RTC-58321 (lead part) (packacge should 5 D1 8 Do
Soldering condition TsoL be less than +150 °C) ___ 6 D2 9 D1
Twice at under +260 °C _Wlthln | v i o S v B v v S v 8 e 7 D3 10 D2
RTC-58323 10 s or under +230 °C within 3 1 2 3 45 6 738 8 GND 11 D3
min. 9 | ADDRESSWRITE | 12 GND
. 10 BUSY 13 | ADDRESS WRITE
B Operating range @ RTC-58323 11 | sToP | 14 | Busy
Iltem Symbol Condition Specifications Unit }g TCESS1T 12 ?EgTP
Operating voltage Voo — 451055 v 2F4|232H221 19181716151413 Wt NG [ 17 | Csi
. RTC-58321 -10t0 +70 16 | Voo [Blo2] Voo
Operating temperature Torr RTC-58323 3010 +85 C
Data holding voltage VoH — 2.2t05.5 " D
CSl data holding time| tcor | Refer to the data o Min s 9
Operation restoring time tr holding timing ’ H H H H H H H H H
123456789101112
B Frequency characteristics and current consumption @ NC is not connected internally.
characteristics
Item Symbol Condition Specifications | Unit Il External dimensions (Unit: mm)
R 58321 A +10
Frequency tolerance Af/fo Ti1/=+255v0 58321 B +50 ® RTC-58321
DD= e N WY e WY e W s WY s WY s W ¥
Sz | 20 X0 RTC58321 B
Frequency temperature _ -10 °C to +70 °C s j ’
characteristics (+25°C relerence‘temperature) +10/-120 EPSON 41 62c\_’
Aging fa  |Voo=5V, Ta=+25 °C, first year £5Max. | x10%year 205 Max ‘ 7.62
Three drops on a hard board from 750 10¢ - - !
i 29400 m/s? x 0.3 1/2 i 3 : -
Shock resistance S.R. wamveorxmemrino/nssx ms X 1/2 sine +10 Max. X 5T / \ rm
T | wesvismov | 0w | 230 FUDUDUDUDUDW
urrent co = o 0.2
p ooz | Voo=3V, CS1=0 V 20Max. | " = o
s _ 2.54
B DC characteristics 1778 4105
[tem Symbol| Condition | Min. | Typ. | Max. | Unit | ABbicabie ® RTC-58323
“H” input voltage Vini 36 | | Input other | 16.3 Max.
“H” input voltage ViH2 — \Voo-0.5 \Y, CSt -— ‘
o e o AAARARAAAAAR
“L” output voltage | Voo |lot=1.6 mA | o4 — Bl ) RTC58323 A
“L” output current loo | Vo=0.4V | 1.6 — | mA ST 2 EPSON 3050B
“H” input current In | Vi=bV 10 | 30 | 80 Input other -+
“L” input current I Vi=0 V -1 than Do to D3 4 HHHHHHHHHHHH
Input leak current lum Vi=5V — 1 YA | Doto Ds * o
Input off leak current lue | Vi=0V — -1 10°
Input capacity Ci "e\q/ue'n"@y“; ?/Hz 5 | — | pF g %J%L%
Oscillation start-up time | tose |, 795 oG 15| 3.0 | s |Busyoutput 8 Mﬂ 035 J_Lm 02

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



Real time clock module

Bl Supplement 0=“L"level 1="H"level [ Register table
Tem Description % | D3| D2/ D1| Do|\ame of
£ i D D D D Count Note
 mark Writable. Recognized as 0 while in read mode B | sl Ao| Ar | A |0 : 2 ! 0 .
YW 1 _ o ——
/ 17 =24 h mode,"0” =12 h mode 0|o|o0|0|0| St | Se | Ss | S2 | St | 0to9 [1-sec.digit register
PM/AM “1” =PM, “0” =AM. In 24 h mode, this will be “0” " S s s S 505 10 sec o renit
s B
Used to select leap year. Calculated according to the surplus ofofoft 0 0 0 1 ° Sec. digit register
after dividing Calend D plus after dividing 200[0(1]|0]|Ml| mis | mia | mi2 | mit 0to9 |1-min.digit register
Dsand D2of | 10 year digit 'WG%W:&"M' [:JZ %ye”g‘%‘m“ Exam%zo';gpyear - - - - g - ’ -
10 days digit by 4 0 3 : 310[0[1]1[Mlwo| * |miw [mio | miwo| O0to5 [10-min. digit register
Spare 1 Lo 2 4(0[1[0[0| Hi| hs | ha | h2 h1 0to9 |[1-hourdigit register
1 1
Oto2
T These selections are for resetting 5-stage and the busy circuit after 1/2° frequency stage. 5(0[1]0]| 1] Hio |24/12 |PM/AM| hz2o h1o or 10 - hour digit register
eset register Resetting is activated by latching this code on to the address latch and setting WRITE=H O0to1
Standard By latching this code to the address latch and setting READ to H, the standard 6(0|1T[1|0| W * Wa W Wi 0to6 |Weekregister
signal register | signals will be output at Do to D3 7lo[1[1]1]Di | ds | ds | d2 | o | 0to9 [1-daydigitregister
Note: Do not enter erroneous data for clock. 8|1[0[0]| 0| Do |Leapyearselection| d20 | d1o | Oto3 |10 -day digit register
* This may result in time keeping error. ] b ot red
« Do not change STOP more than once while in BUSY mode. 9| 1]|0[0]|1|MO1|mos mos |moz | mot| 0to9 |1-monthdigit register
. . s 1 MO #* mo 10 -month digit register
B Switching characteristics A1]0]1)0 MO 0] Otod —— o o
. - year digit register
® Write & read mode (Voo=5 V0.5 V) BITIOJ1)1j iy jwe v |V 0to9 ! g : ’ .
— _ ’ C|l1[1]{0[0| VY| yso | yao | yo | y10 10 - year digit register
Item Symbol | Condition | Min. Typ. Max. Unit. _
CS setup time tcs 0 D|1|1]0f1|— * Reset register
Address setup time tAs E{1[1|1]0 h ) . .
Address wiite pulse widih I~ 05 S — [T hour {1 min. [1 sec. | 1024 Hz Standard signal register
Address hold time tam 0.1 —
Data setup time tos 0
Write pulse width tww — 2 — Us
Data hold time o o ® Write and read timing
Read inhibit time trI
Read access time trRA #1
Read delay time top - 1
CS hold time ten 0 — : :
#1 tra=1 ps+C x R x In [Voo/(Voo-VH)] C: Data line capacity CS1 -~ -
R: Pull-up resistance
Vh: “H” input voltage connected to the data line DATA INVALID
In: Naturgl Iogaritghm CS2 J tes  tas  taw tw tos  tww  ton te taa /tnn teH I—
. .. |
® Date holding timing ot T ¢
0- U3
ADDRESS
Voo WRITE
22t04.5V
045 WRITE
READ
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 (Voo=5 V +0.5 V Ta=+25 °C)
B Block diagram
1024 Hz
Crystal oscillator circuit DATA BUS
82758 iz - T T st T o m—
N 1/2* | |BUSY IR LT 1| T 1 T 1 IR}
7 0SC Reg Reg P —
1H 1/10]1/6 |—|1/10]1/6 |— 110]1/38 — 1112 —{110]1/10
{7 sec. minute day month year
D [ | 1N 1LS10 I |\ |1|\M1 I |\|I:>1|\D10 I |\MI01 Moio___\Y1|vi0
_J 1Hz _1/60 Hz 1/3600 Hz
STOP 1024 Hz [
TSt %Rp D FloF ADD(?ESS
Oﬁ LATCH
e & :] ) -SWITCH olety
%RP D % :0
READOﬁ 4 H
Re 5 [Ho
Re TRI-STATE ¢ oo
Cs2 A CONTROL | g Mo1_
g AN ]
ADDRESS :I » B [vio
WRITE Re o
DO EtoF [—oF
D1 O
D20 = Rp=200 kQ (Typ.)
DsO
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