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.

Actual size

B Specifications (characteristics)

B Absolute Max. rating B Terminal connection
Item Symbol Condition Min. Max. Unit i i i i
1413121110 9 8 No. | Pin terminal | No. |Pin terminal
Supply voltage Vob Voo-GND +6.0 |:| |:| |:| |:| |:| 1 GND 14 | TPour
Input voltage Vin S, SCKWR, TS0, €S| -0.3 Y, 2 WR 13| Sour
Voo+0.3 3 SIN 12 CS1
Output voltage Vour Sour, Trout D 4| SCK |11| CSo
Stored without . 5 L1 10 L5
Storage temperature | Tste tape & reel -55 +125 c 6 L2 9 L4
Soldering conditions | Tso. Twice at under 260°C within 10 sec. or H H B B H B B 7 L3 8 | Voo
under 230°C within 3 min. 1793 4 5 687
. L1 to L5 are test pin. Do not connect them to any terminals.
B Operating range
Item Symbol Condition Min. | Typ. | Max."| Unit depnal dimensions (Unit: mm)
Operating voltage Vop 2.7 5.0 63 V
Operating temperature Torr 30 | — +70 °C |:| |:| |:| H |:| |:| |:|
B Frequency characteristics D R4553 A x
< H
©o S
Item Symbol Condition Rarge Unit E 6496 ~
. 545
Ao | Tas25'e, (A Hoobdbd
Frequency tolerance Vop=5V A 510
: B 5+20 ppm 10.1+0.2
Frequency temperature Top Ta=-1010 70°C, Vop=5V +0 | | | = .
characteristics Reference at 25°C -120 -
™
Frequency voltage f |Ta=Fix, Voo=2 t0 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 F))/Fég'/
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
lob2 SCK=DC 1.0 3.0 Iop2 SCK=DC 1.0 3.0
Vo lon=-400pA |Vop-04 — VoH low=-400pA |Voo-0.4 —
Output voltage v Output voltage v
VoL lot=1.6mA — 0.4 VoL lor=1.6mA — 0.4
lozH Vour=5.5V A lozn Vour=3.3V A
Off leak current -2.0 2.0 [z -2.0 2.0 [Z
loz Vour=0V Off leak current loz Vour=0V
ViH 4/5Voo | — — v Vi1 4/5Vo | — —_
Input voltage — | | — v
: - Vi — 1/5 Voo nput voltage Vi — 1/5 Voo
I Vin=5.5V Iiw 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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B Register table

MODE 0 MODE 1 MODE 2
Address - - ;
Register Counter control register User RAM Domain 1 User RAM Domain 2
As| Az | As| Ao| Symbol D3 D2 D1 Do Register name D: | D2 D1 Do | Ds D: | D1 Do
0 (O 0] of| O S1 Sg Sa S2 S1 1-second digit register RA3 | RA2 RA1 | RAo | RAss | RAs2| RAs1| RAso
1| 0]0 1 S0 0 Sao0 S20 S10 10-second digit register RA7 | RAs | RAs | RA2 | RAs7 | RAss| RAes | RAs4
21 0l0f1] O Mlx mis Mia mi2 mi1 1-minute digit register RA11 | RA1o | RAs | RAs | RA71 | RA70| RAes | RAes
31 00| 2| 1 Ml1o 0 Miao mizo mi1o 10-minute digit register RA1s | RA14 | RA13 | RA12 | RA7s | RA7a| RA73| RAn
4 of 1 0 0 Hi1 hs ha hz h1 1-hour digit register RA19 | RA1s | RA17 | RA1s | RA7e | RA7s| RA77| RA7e
5 o 1 ol 1 Hio PM/AM 0 h2o hio 10-hour digit register RA23 | RA22 | RA21 | RA20 | RAss | RAsz2| RAsi| RAso
6 o 1 11 0 w 0 W4 w2 Wi Day of the week digit register | RA27 | RAz2 | RA2s | RA24 | RAs7 | RAss| RAss | RAss
71 0l1] 1] 1 D1 ds da d2 di 1-day digit register RAs1 | RAso | RA20 | RA2s | RAo1 | RAso| RAss| RAss
8 1] 0 of| o D1o 0 0 d2o dio 10-day digit register RAss | RAsa | RAss | RAs2 | RAos | RAoa| RAs3| RAe
9 1{0f| 0] 1 MO1 mos moa mo2 mo1 1-month digit register RA30 | RAss | RAs7 | RAss | RAgs | RAoss| RA97| RAgs
Al 1[0 2| 0| MOw 0 0 0 mozwo | 10-month digit register RAs | RAsz | RAa | RAw0 | RAw03 | RAwz| RAw1| RA1o0
Bl 1/ 0| 2| 1 Y1 ys ya y2 y1 1-year digit register RA47 | RA4 | RA4s | RAsa | RA107 | RA1s| RA105| RA104
© 111 0 0 Y10 Yso Y40 Y20 y10 10-year digit register RAs1 | RAso | RAs9 | RAss | RA111 | RA110| RA109| RA10s
D 111 of 1 C1 TPS 30ADJ CNTR 24/12 | Control register 1 RAss | RAssa | RAs3 | RAs2 | RA11s | RA114| RA13| RA112
E 11110 C2 BUSY PONC — 0 Control register 2 RAss| RAss | RAs7 | RAss | RA119 | RAus| RA17| RAuwe
Fl 2|2 2| 1 Cs3 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, Vop=5v+10%, GND=0V) &7 iMIng chaf
Item Symbol | Condition | Min. | Typ. | Max. Unit o
CSo 90% /———
SCK input frequency fsck — 500 kHz \10% 1
\
SCK “L” time twsckL — gl
TR P+ SCK —— 90% —_—
SCK “H” time twsckH 1.0 R 10% 2 _\ y
SCK pause time tes o ;—‘
p— N t wekL t wekH t Hes
CSo setup time tscs 0
—— 1/f e 90%
CSo hold time tHes 0.5 Hs Siv
Siv data setup time ts ozl — |~ 100/% """
Sin data Hold time tHp ) tso to
WR setup time tswr 1.0 —
WR
WR hold time tHwWR 0.5 | |
t
Sour delay time toso 150 | 500 90% SWR t HWR
Sy, and CS1 enable to Souroutput | tosza A I /AN :><: 3
CSodisenable to Sour high YA tosz2 Ci=100pF | — | __ 100 ns - t psz1 t psz2
CS1 enable to Sour output topz1 =
CS:1 enable to Sour high Z topz2 \
. SCK
B Block diagram —\i/_ _____ ® o
32.768 kHz Doy TJ
_|-> Sec.|Min.|Hou.| of | Day|Mon.|Year "
0sC Counter Week| .
RN
N
TPour < Output J 10%
TPour control Control | Control | Control RAM s - 90%
i i i . ouT
reg|lster reglzster reggster (120bit) 10%
I I I I toso
Sour<—| Output control |
A
Jfoow ... \
SCK—| Cst ) 0% ——————
90%
sSn—=| nout |—| Shiftregister 0 e
P! TPour ————— 10% -----
cs1—| control ° 10%
CSo— Control circuit — —
= topz1 topz2
WR—> 1
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