Real time clock module

SERIAL REAL TIME CLOCK MODULE

RTC-4574SA/JE/NB

Product number (please refer to page 2)

Q4145745x000200 Q4145747x000100 @
Q4145749xxxxx00 ) @

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

« Serial interface which can be controlled by three signal lines.

» Alarm interrupt function for day of week, day, hour, and minute.
Timer interrupt function which can be set up between 1/4096 second and 255 minutes .

« Dedicated interrupt output of the two systems (alarm and regular cycle) which allows software masking. RTC-4574SA | | RTC-4574JE || RTC-4574NB
 Ability to detect stopping of oscillation and time update.

* Automatic adel_Jstment for leap year. m u -

< Wide range of interface voltage and clock voltage between 1.6 V and 5.5 V. Actual size

Low power consumption at 0.5 pA/3 V. (Typ.)

The details are mentioned in the application manual.
| http://www.epsondevice.com

B Specifications (characteristics) B External dimensions/Terminal connection  (yni: mm)
B Absolute Max. rating
Item Symbol | Condition Min. Max. | Unit ® RTC-4574SAs0p 14:pin)
#14 #3 No. | Pin terminal | No. | Pin terminal
Supply volt i ] -
upply voltage Vop Voo to GND 0.3 +7.0 H H H H H H H i oD 1 Feon
Input voltage Vin Input Pin Voo+0.3 v R4574 N 2 Four 13 CE1
TIROAIRQ |GND-0.3 | +8.0 D o 9 3 NC |12 | DATA
Output voltage Vours TIRQ.AIRQ ) E 1234A ||° 3 4 N.C 11 CLK
Vout2 Four, DATA Vop+0.3 H H H H H H H 5 N.C 10 W
Storage temperature | Tste | S0 bare product -55 +125 °C a1 a7 6 N.C 9 AIRQ
- 10.1+0.2 7 Voo 8 CEo
B Operating range
Item Symbol |  Condition Min. Max. Unit / § o <:3:
RE N
Power voltage Vob — o
16 55 v Aloozs 172
Clock voltage Veik —
Operating temperature Vopr No condensation -40 +85 °oc
B Frequency characteristics RTC-4574JE o T TN TPl
- -Di 5 In terminal b
Item Symbol Condition Range Unit i (VS0J 20-pin) 1 Voo 20 N.C
Frequency tolerance Af/fo Ta=+25 °C, Vop=3 V 5+23% x 10° 2 Four 19 N.C
Oscillation startuptime | tsr | Ta=+25°C,Voo=1.6V | 3 Max. s ©0 L 3 Cbo 118 | NC
Y o - 4 ARQ | 17 N.C
s el
=120 3 6 CLK |15 N.C
Frequency voltage fIV | Ta=+25°CVoo=161055V | 5 |, 109y E 1234B 7 | DATA {14} NC
< Tooooooooo — 8 CEl 13 NC
Aging fa Ta=+25 °C, Voo=3 V +5 X 10¢/year #1 #10 9 Feon 12 N.C
= Please ask tighter tolerance. 7.040.3 10 GND 11 N.C
B DC characteristics (GND=0 V, Vop=1.6 V t0 5.5 V,Ta=-40 °C to +85 °C 6.2 Max.
Item Symbol Condition Min. |Typ. | Max. |Unit . ‘ ‘
Standby current 1 loox  [Voo=5V | CEo,CE1=GND 10 | 20 WA Taintatalniatalainiy : 2] % —
Standby current 2 looz  |Voo=3V | NRARQTRQW | ™™ o5 | 10 J_jg.es Jlg.zz omin” (j;; E‘]—J;
Input voltage Vi CEO’CELCLI-(' 0.8Voo V03 \Y
P g ViL DATA,Fcon pins GND-0.3 | [0.2Vop
| Vin=GND or Voo .
Input leakage current R CE, CLK Faovpins. | 2 05 | wA o oo Tro e e
- H 0. 0. In terminal
Pulldown R1 Rowa NoosSV | Ceopins | 75 |150 | 300 | ® RTC-4574NBson 22-pin) T R
Pulldown R2 Rowna |Voo=3v | Ym=Veo [ 150 [300 | 600 o 2 Fon |21 N.C
.3 Max.
Vour  |Voos5V | lon=-1mA | 45 50 ﬁ 3 N.C 20 N.C
VoHz DATAFoutpins | 2.0 TP L pu— 4 CE1 19 N.C
Output voltage 1 = R4574 ~ ) DATA 1 N.C
Vos |/28V |lon=-100pA | o 3.0 wo|g 6 ok |17 N.C
o DATAFourpins | OE 1234A Y2 7 TRO | 16 NC
Vour  |Voo=5V | joi=1 mA GND+05| V 8 AIRQ 1s NC
. — #1 #11 9 CEo 14 N.C
VoLz2 DATA Four pins GND+0.8 0.5 0.2 || 10 Fout (13) -
Output voltage 2 Vous V=3V | 10.=100 pA —_— pa 11 Voo |(12) -
a +l
DATAFour pins | GND m o
Voua  [Vo0s5V | loL=1 mA GND+0.25 j" ;
Vous |Voo=3V |AIRQ, TIRQ pins GND+0.4
Output leakage current loz DVAO'LIJ'TA:G%%TVQD;}]S -0.5 05 | KA Metal may be exposed on the top or bottom of this product. This won't affect any quality, reliability or electrical spec.




Real time clock module

B Register table

Address Register symbol bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 Sec fos S40 S20 S10 S8 S4 S2 S1
1 Min fr Min40 Min20 Min10 Min8 Min4 Min2 Minl
2 Hour fr 0 Hour20 Hour10 Hour8 Hour4 Hour2 Hourl
3 Day of Week fr W6 W5 w4 W3 W2 w1 Wo
4 Day fr 0 Day20 Day10 Day8 Day4 Day2 Dayl
5 Month fr 0 0 Month10 Month8 Month4 Month2 Month1
6 Year Year80 Year40 Year20 Year10 Year8 Year4d Year2 Yearl
7 Minutes Alarm AE A-Min40 A-Min20 A-Min10 A-Min8 A-Min4 A-Min2 A-Minl
8 Hours Alarm AE # A-Hr20 A-Hr10 A-Hr8 A-Hr4 A-Hr2 A-Hrl
9 Week Alarm AE A-W6 A-W5 A-W4 A-W3 A-W2 A-W1 A-WO0
A Day Alarm AE # A-Day20 A-Day10 A-Day8 A-Day4 A-Day2 A-Day1l
B Four control FE * FDa FD3 ® FD2 FD1 FDo
© Timer interrupt control TE # TD1 TDo * s s s
D Count Down Timer Timer128 Timer64 Timer32 Timer16 Timer8 Timer4 Timer2 Timerl
E Control 1 0 0 0 TITP AF TF AIE TIE
F Control 2 0 TEST STOP RESET HOLD 0 0 0

0 : Always set this bit to*0".

B AC characteristics (GND=0V.Ta=-40°Cto+g5°c) M@ Timing chart
= +10 ¢ = +10 9
- symtal | Contl Vop=3.0 V+10 % Voo=5.0 V+10 % Unit
Min. | Max. | Min. | Max.
CLK clock cycle teik 800 350 0% \
CLK H Pulse Width | twn CE tos  twrtwi tre trE tcH tcr
CLK L Pulse Width twe G -
- 400 175 CLK [ / 509 0% -
CE setup time tes | __ - — 10 %
CE hold time ten tos | ton teik
CE recovery time ter 600 300 ns Data Write
Write data setup time | tos 100 DATA m D1 >< D6 X D7 )X DO D7
A X 50 2 N
Write data hold time | ton 80 < N > R N
Write data disable delay time | tw. 0 0 (Setup code, setup address) twz
Read data delay time | trp | C=50F 300 120 Data Read
(=50 pF
Output disable time trz R 1059 — 1200 | — | 100 DATA b1
L= \y
- - -
Rise and fall time trE 100 50 (Setup code, setup address) (Read data)
FOUT duty ratio o From here the DATA pin turns into the output mode.
(32.768 kHz output) | PUY 3 165 | 40 | 60 %

B Block diagram

32.768 kHz Control line
0 v
osc Divider
Clock and Calendar
Fout <—
Fcon Output controller Timer register
E Interrupts controller Alarm register
AIRQ <+—
DATA Control register
CLK . o
CE1 Bus interface circuit - ) e
Shift register
CEO
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