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Tuning Fork Crystal

W = arm width

<> —»> <
L = groove depth
N

Flexure vibration

kHz frequencies

W
L2

f=ke

k = constant

=
Epson Europe Electronics GmbH



EPSON
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Tuning Fork Crystal
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EPSON
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TD Tolerance Specification

FA-128

sNominal frequency range : 16 MHz to 54 MHz

SG-210STF

1MHz to 75 MHz

Frequency range

+External dimensions © 20x16x05mm *Supply voltage : 18Vio38Y
«Overtone order : Fundamental sFunction : Standby(3T)
sExternal dimensions  : 2.5 x2.0x 0.8 mm

*Applications i Mobile phone, Bluetooth, W-LAN
ISM band radio, Clock for MPU

«Operation temperature :  -40 to +105 °C

Initial + FTC

Specifications
Item Symbol Conditions / Remarks Item e k Conditions / Remarks
EoriRF3 Eoiiblock Fund tal Output frequency range fo Please contact us about
. undament
Nominal frequency range f_nom 16.000 MHz to 54.000 MHz Please contact us about available frequencies. Supply voltage Vee 1.8V Typ. 33V Typ
Storage temperature range T_stg -40 °C to +125 °C Storage as single product. 16Vio22V X _ 27Vi038Y
Operating t ire = T e C T e out +85 °C < T_use S
Lev DL 100 yW Max. 200 pW Max. Recommended: 1 to S: 25 x 10° 20 °Cto+70 C
+25 © i - = Cio+85°
requency tolerance f_tol 10 % 10° = 230 % 109 25_ C, F_’Iea§e conl.ad: L:IS for requireme Frequency tolerance f_tol L.:gl) * 10 - -40 “C to +85°C )
(standard) not listed in this spegcifications. Y:+50 x 10, W:+100 x 10 -40 °C to +105 °C
Frequency versus
-20 ° +75 © a
temperature characteristics f_tem +10 % 10° + +30 % 10° :Omi:m;sm?":z:;;mc:::g
o q specificatiogse

—

FC-135R/FC-135

sFrequency range : 32.768 kHz (32 kHz to 100 kHz)
eExternal dimensions : 3.2 x 1.5 x 0.80 mm ---FC-135R/FC-135
«Overtone order : Fundamental

I n i tia I & FTC s e p e r a t e «Applications : Small communications devices

Item

[Nominal frequency range f_nom 32.768 kHz | 32.768 kHz ?’%';H:'_It: IPIease contact us about available

Storage temperature T_stg -55°C to +125 °C |Storage as single product.

Opersting L d v s se contact us about +85 °C < T_use
DL 0.5 pW (1.0 W Max.) oase Tl require

Initial only!

FTC via parabolic coefficients!
Af/f= B(Ti-0X)? 0X:specified temperature

Epson Europe Electronics GmbH

requency tolerance 5 +25 °C, DL=0.1 pyW
(standard f.tol 120%10 Please ask for tighter tolerance
Turnover temperature Ti +25°C 45 °C
arabolic coefficient B -0.04 x 10°/°C*Max. /




Equivalent Circuit

The Equivalent Circuit

L1 — Dynamic or Motional Inductance (mH)
C1 — Dynamic or Motional Capacitance (fF)
R1 — Equivalent Series Resistance (ohms)
Co — Parallel or Static Capacitance (pF)

'
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Basic Oscillation Circuit

X'tal

=
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EPSON
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Calculation of Load Capacitance

100 | 200 |
= f=32768 kHz I~ f=20MHz
’D_._ % iFundamental’
< 4
— &l AT = . : . ; .
3 = Circuit will not oscillate at its
2 2 nominal frequency
= of =z Of N if the CL value is not suitable.
A
=0 F =100 |-
10 E ; o e o
Load capacitance (pFi Load capacitance (pFi

As shown in a left chart, the load capacity of the circuit changes when the
value of Cc and Cpb is changed, and the oscillation frequency of the oscillator

is adjusted
The load capacity can calculate using the following formula.
. CGxCD
CL = ——————+4 CS (stray capacity)
CG+CD

Epson Europe Electronics GmbH



EPSON
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Calculation of Load Capacitance

0
ANBY
100 NPT o |
™~ + 10 t
Eu \\. ~ - - -Bppm - [_ GpF+.0 5pF
X S z
=) ~ S -~
E_ 60 = - = N+ Mppm
= o +20ppm s L
i 40 ~ T e ot ]
o | -~ *h _ - _N:\ -~ - 12.5pF=/-0.5pF
— T¥T. |
u -
- 2ixld
20 -
_—— il
-40
6 1 8 9 10 11 12 13

CL(pF)

CL = M+ CS (Stray capacity)

CG+CD
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. EPSON
kHz XTAL ESR vs. Size

Conventional miniaturization process \

ESR

QMEMS-based

: :
Large Size Small
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EPSON
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Oscillation Start-up Allowance

Eﬁ

Rf

A'A'A%

>o—.

v

| (r}
|| [Ferne
X1al

Co

v

Oscillation circuit with negative resistance

Epson Europe Electronics GmbH

Unless adequate negative resistance is allocated in the
oscillation circuit, oscillation start-up time may be
increase, or NO OSCILLATION may occur. In order to
avoid this, provide enough negative resistance in the
circuitry design.

How to check the allowance for oscillation

(1) Connect the resistance (r) to the circuit in series with the
crystal unit.

(2) Adjust (r) so that oscillation can start (or stop).
(3) Measure (r) when oscillation just starts (or stops) in (2) above.

(4) Recommended (r) > ESR x (5 to 10)



EPSON
XTAL Drive Level

Fr

Influence of drive level

When the drive level is too large.

Fo

* The characteristic is deteriorated.

* Crystal could be destroyed. tal

U

When the drive level is too small. Ce- The current that C:D\:\IJ;

flows here is
* There is no oscillation. M/b measured.
* Becomes unstable even if oscillating.
Drive level (P) = I°Re

-
Re =R, | 1+ [Q]

C,

XTIL 4:uit parameters

Epson Europe Electronics GmbH
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RTC

Competition
Integrated
Module

- + &~

Epson Europe Electronics GmbH


http://133.154.24.12/hproot/t840/extended/ETC_SOD/dept_KIKAKUKANRI/07shasin/Crystal/Cystal_Sp12.htm

EPSON RTC

Customer’s
request

RTC
Clock
Calendar
Alarm
Timer

Interfaces

/Other function

EPSON

EXCEED YOUR VISION

Built-in Memory
Voltage detect

Temp. sensor
Event-Detecti
Power-swi




EPSONRTC v

QIVIENVIS

Good combination — EPSON’s unique point!!

=
k Epson Europe Electronics GmbH



Epson is the most Vertica

ly Integrated

Factory Final
I .. Automation ' Test
W E ir o I
do Factory | gy | Module
Epson is the Automation Assembly
only supplier I
who makes aag
their own robots s,
— Crystal
) Fabrication
L
L -%
= Raw Quartz
Fabrication

Epson is 1 of 6 suppliers
who grow their own Quartz

Epson Europe Electronics GmbH
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EPSON
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£

< - [
e e Lk

e

T

Epson is 1 of very few
who design their own ICs

IC
Fabrication

Epson is the only supplier
with our own IC foundry



Options to realize RTC-Functions EPSON

TRADITIONAL OPTIONS TOTAL INTEGRATION
The MCU processor features an The crystal is integrated within the RTC module
integrated RTC software function *  Low power consumption

=  Low cost, but runs the risk of higher =  Extradentary accuracy
power consumption, low stability,
calibration issues and oscillator circuit

Integrated design issues.
RTC

= High reliability
=  Simple design

The crystal is connected to the RTC

externally QJ 3
Q =  Low power consumption, but ' -
' S requires circuit matching for stable Epson S M CU
Crystal oscillation et
I ] rc > MCU

IC

In most cases, the RTC is connected to MCU.

Epson Europe Electronics GmbH




RTC Module Advantages
Which feature is the most important?

Easy Use / Tiny size / High reliability

Ultra low power consumption

@. Battery switching function with
optional battery charge control

eEe.

el
@ High accuracy for over temperature

Epson Europe Electronics GmbH
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. . EPSON
Tiny Size

S
oo
% @2‘:‘\1@
Q ‘.

SA package CE package
10.1x7.4x3.3mm 3.2x2.5x1.0mm

"~ RX8130CE

b Epson Europe Electronics GmbH



Easy Use EPSON

Normal Guaranteed Frequency Accuracy

5423 x10%(at 25°C) = Equivalent to 1min/month

[RTC IC+ 32k Xtal ] cannot easily achieve the above accuracy.
4 Xtal Tolerance IC Tolerance Total Tolerance N
=+20ppm (Max) =+ 10ppm (Max) i30ppm(§st Case)
_ | J
Iltem Symbol Min. Typ. Max. Unit
Oscillation start voltage | Vsia 1.1

— 5.5 \
Oscillation start time tsTa — — 1 5 RTC IC Maker
IC-to-IC frequency
deviation™! ole -0 - 10 ppm Tolerance £10ppm

Epson Europe Electronics GmbH



http://akizukidenshi.com/catalog/g/gI-03570/
http://akizukidenshi.com/catalog/g/gP-02151/

High Reliability EPSON

<RTCs operation environment>

v' RTC needs to run with very low voltage and current (power)
and therefore the circuit around Xtal is sensitive to the
external environment (moisture,...).

v" In case of 'RTC IC + 32k Xtal' or ' MCU(ASIC) + 32k Xtal", the Leak
individual components are placed onto the PCB and thus resistance
influenced by external environment.
A v
Xtal == S
i.e. condensation can cause failures such as unstable /4.7
oscillation (2) or no oscillation (3). Res g T
Epson RTC modules have all critical parts built into mostly . esistance cue

to condensation

and MSL 1 type package and thus provides high reliability !

o (2) Unstable Oscillation (3) No Oscillation due
(1) Normal Oscillation due to condensation. to_condensation

= JAA =

“’,",‘, [@EF T00mv v |M[20.008] A Ch2 J 2.00m To0mv ™ M[26.0ps A Chz 7 2l00mY] : B T00mv " M[20.0ps] Al Ch2 4 2.00mV|
" [9.800 % | [9.800 % W[9.800 % |
e

i Epson Europe Electronics GmbH




Low Power

Backup by EDLC
VDD=3.3V, 0.47F, Ta=25°C, Current consumption : 3.0V Typ. Value
4.0
=
(]
g 30 S
4 \ \\
(@] \
a \ N EPSON RTC module
w 20 j ";'gg A "~ | RX6110SA ]
Minimum -%\/ (16wr:ee)ks N — (130nA) ]
clock Voltage ’ N 13weeks
1.0 Ea§
0.0
0 5 10 15 20
Time (Week)
AL
T RX6110SA @ RX8010S)
(Typ.130nA) (Typ.160nA)

Epson Europe Electronics GmbH

EPSON
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RTC Backup time simulation

(Example)
S¢Back up by dual layer capacitor (Simulation)

(At 0.47F Typ value, not incl. self discharge.)

_ (Ileakage + Iload) [A] Xt [S]
(Vn - V1)[V1




Backup Switching Function

EPSON

EXCEED YOUR VISION

RX8900SA/CE RX-8035SA/LC

RX61105A RX8111/4111CE RX8130CE RX-4035SA/LC
Primar Powerline — constant Powerline — constant Any! Any!
Supol ¥ supply voltage (on/off) | supply voltage As well discharging As well discharging

PPy (on/off) batteries batteries
Back EDLC or capacitors. EDLC or capacitors. Any! Non rechargeable
ackup As well Lithium battery or EDLC.
Supply batteries!
Backup Trickle charge for EDLC | Trickle charge for EDLC | Sophisticated user Trickle charge for EDLC
Battery or capacitors or capacitors programmable charge if short circuit
Charge ;:ontror: suitz:)ble as wIeII between VOUT and
ithi tteries!

Control or Lithium batteries VBAT

Other Power configurations are possible!

Please read white paper or contact us!!

o - Rx8130CE

Q:\'L 'Bb&‘
<

RX6110SA

RX8900CE
RX8111CE

Epson Europe Electronics GmbH

(Safe function

for Lithium secondary

battery)

RX 803SSA/ LC

RX-4035SA/LC




High Accuracy

EPSON

EXCEED YOUR VISION

Crystal + IC Real Time Clock Module

32.768kHz Real Time
Crystal - Clock IC
(3.2x1.5mm) (2.5x2.0mm)

Frequency tolerance
+20 x 1076(25°C)
— There are many sources of variation in
frequency (clock) accuracy

y deviation

+10 x 1075(25°C)

Crystal IC Stray Capacitor
+20 x 107® +10 x 1076 +6 x 1076
(Max) (Max) (Max)
| |
Monthly :
difference: Total =36 x 1076
. i (Max)
equivalent to 94 (25°C)
seconds

Epson Europe Electronics GmbH

Frequency tolerance
+5 x 106(25°C)

- Frequency (clock) accuracy has been
adjusted

- Parts selection / evaluation, circuit
evaluation (matching) also unnecessary
AA precision product

+5 x 106 (Max)

Monthly difference:
equivalent to

(25°C) 13 sec
B precision product
=R Moty e
(25°C) 60 sec



High Stability over Temperature Range

EPSON

EXCEED YOUR VISION

Typical Frequency vs. Temp Characteristic

10

Freguency temperature characteristics

32.766 kHa DTCH

hl

+/-5° C

RX/A8900

RX/A8804

‘16

/
/

\ g

ork Z'tl

.2|:| ............... -

[

Frequency tolerarnce (=106 )

25

\

100

° |

15 il hlil 45 i} 65 78 ah

Temperature (°C)

50

00

Built-in Compensation: multi-point FTC measurement and D-TCXO

+/-1.9ppm over -0 to +50C
+/-3.4ppm over -40 to +85C
+/-5.0ppm over -40 to +85C
+/-8.0ppm over +85 to +105C

< 5sec/mth
< 9sec/mth
<13 sec/mth
< 21sec/mth

-5.0

Fraguency Accuracy lpom)

-10.0

Frequency Accuracy vs. Temperature

< 21 sec/month

< 9 sec/month < 9 sec/month
1 < 5 sec/month |
v J' v
M T A
] I
50 40 30 20 -0 O 10 20 30 40 50 60 70 80 90 100 110
Temperature (°C)

(RX8804CE)




EEEEEEEEEEEEEEEE

RTC

Additional Feature
Options




Power Switch

9 EPSON

Switch EXCEED YOUR VISION

This function monitors the main power condition, and will automatically

change the power source to a backup supply when the voltage on the

main power drops.

Main Power
Voo Epson RTC Module | Voo
12C - ) —
MCU h’ Resister —
32.768kHz
—lF—osc | >

'

Temp.
i I

Calendar

»

»
-
-

Power
Switch

Reset output

Automatic
Switching

Epson Europe Electronics GmbH

Advantages vs Diode-OR circuit
Reduce leak current by using MOS switch
inside RTC module.
User doesn’t need to care about VF/IR

specification of Diode.

*Depends on backup battery type



Power Switch EPSON

= Return to main power when the power returns
= Builtin diode to prevent leakage current
= Recharging backup battery with low power consumption

External Internal
VD3 V_‘D'B_
RTC RTC . RX8111
o1y RX4111
77 RX8130
«  Veor RX8900
o RX6110
R
Primary
7;battery
7
R
Primary
=  Schottky diode is recommended because of 7
low voltage drop =  No external diode
= Schottky diode is expensive! = Min leakage current
= Shorter battery life because of external diode »  Longer battery life

Epson Europe Electronics GmbH



Power Switch - Variants

EPSON

EXCEED YOUR VISION

RX8111CE
RX6110SA R)I(Rfi(i()l()lsfc/lic E RX8130CE RX-8035SA/LC
RX-4035SA/LC
Primar Powerline — constant Powerline — constant Any! Any!
SupDl ¥ supply voltage (on/off) | supply voltage As well discharging As well discharging
PPl (on/off) batteries batteries
Back EDLC or capacitors. EDLC or capacitors. Any! Non rechargeable
ackup As well Lithium battery or EDLC.
Supply batteries!
Backup Trickle charge for EDLC | Trickle charge for EDLC | Sophisticated user Trickle charge for EDLC
Battery or capacitors or capacitors programmable charge if short circuit
Charge control suitable as well between VOUT and
Contfrgol for Lithium batteries! VBAT

Other Power configurations are possible!

- T Rx8130CE

RX8900CE

RX6110$A

RX8111CE

Epson Europe Electronics GmbH

(Safe function

for Lithium secondary

battery)

<y Q)Q

RX 803SSA/ LC

RX-4035SA/LC




. : EPSON
RTC with Power Switch — Backup Supply Connection Examples FACEED YOUR VsioN

VDD Vio
> Detector

SPISEL

L. | Teoroe

Battery backup connection example (1)

VEs

Battery backup connection example (1)

Interface LA

Bus
Interface.

CLK/SCL

DI/SDA

battery ; I Vs

-
<
m
m
= patey T T VeaT 2
Interrupts = Interrupt: H
— o -—] pis
Controller o Controller E
Battery backup connection example (2) ook ¢ Battery backup connection example (2) o
Vear _ and il BAT _
Calender m Calender
R @ R
FoOuT
e 4l @ eoc +L © Controller
& T = i3
secondary ! secondary .
battery I GND Lziizsy I GND
Vour
(VoET2) B=r Main
Battery backup connection example (1) Regisger [ Vaar Vour o
Vear | Flad Detector Dela e Battery backup connection example (1)
Vear. Power -
Qe Control oo voeT) Lt Veat | ’ Voo
(VCMP) Detector Jo f_ VOLTAGE
Vour VOLTAGE DETECTOR
R rIogic ATea S o R DETECTOR
)
. 32.768kH [/reEs |
primary £l €. & Bus primary £
battery i Register B PR oY battery
Control EhRR
osc
(System ! cLock @ SCL_je—r
Control) Battery backup connection example (2) 0 ig
Battery backup connection example (2) Wi OsC CALENDER om SDA
VeAT _ & n - * _HcikouT!
R der ] = Vour TIME STAMP
i EDLC 4 ©
ebic + C + oy
or secondary’
secondary I Divider leztisziny Detects High level.
battery
GND FouT
FOUT Controller -

Epson Europe Electronics GmbH




Battery backup switchover function comparison EPSON

EXCEED YOUR VISION

We have various types of circuits to realize the battery backup switchover function
depending on the product

Detection voltage RX8130CE RX8111CE RX4111CE RX8900CE

Battery backup switchover function

Detection of Vpp
voltage rise

Switch power supply
from Vgar to Vpp

Detection of Vp
voltage drop down

Switch power supply
from Vpp to Vgar

Detector threshold
voltage rising edge of
Vear

Charge stop voltage

Detector threshold
voltage falling edge of

VBAT

Recharge voltage

Comparison of
Vear and Vpp

When Vp € Vgar
Charge stop

Detection voltage of
Viar low

Low Vgt detection

Diode

Vpp side

Vgar side External External

-ge current and wasteful charging

Epson Europe Electronics GmbH



RX8111CE battery backup switchover EPSON

Voer Is

monitoring \'/ \/
Main Power DD > DETT

Supply Power is supplied from Main
Power Supply

Voltage [V]

VDD

No Voltage
drop by
parallel

Diode

VDET1

current from
Backup

battery



RX8111CE battery backup switchover EPSON

When Vi, < Vper
Main Power
vDig Supply PC.)WGI" Supp|y Changes from
Main power supply to Backup
Yo battery
Voltage [V]
VDD
No reverse

current from

A

No Voltage

drop by

parallel 1.30 V Time [Sec.]

When Vyp < Vpery, SW1 from ON to OFF
SW2 from OFF to ON
SW3 from OFF to ON

Epson Europe Electronics GmbH



RX8111CE battery backup switchover EPSON

EXCEED YOUR VISION

When Diode or connection: V= Ve < Vgar— Ve
RX8111CE: Vpp £ Vpery
the power supply changes from V| to Backup battery
Diode or connectlon (i.e. RX8900, RX4111)

Voltage [V]
VDD \4F

RTC

Ve Voltage drops by Diode

BAT VF
Diode or connection

= RX8111CE

vD1.8 V
! Voltage [V] I BAT |
T Voo | RX8111CE |
.
- = -;\ _ Backup battery :
\Vj -V — — _ consumption saving |
BAT |YF ~ |
~—
I ~— — N
V | — |
DET1 f————— -—_ =
RX8111CE Vper; = 1.30 V Time [Sec.]

Epson Europe Electronics GmbH



Battery backup switchover function comparison EPSON

-

EXCEED YOUR VISION

RX8111CE o8 "Sugy RX4111CE  ,, "nPo

Supply

iy

In case of
using primary
= battery,
<« contro Yo it needs
—LO.mF ezt.ezjnal
z ode
Primary.
battery I
Vourt (RX8111CE)
= VBAT(RX41 11CE)

The interface of RX4111CE is SPI, so there are less pins compare to RX8111CE
which is 12C. There is no Vg 1 pin and differences are shown in the figure.
Please note for RX4111, that the backup battery will be consumed under the
condition: Vpery < Vpp € Vgar

Epson Europe Electronics GmbH



Battery backup switchover function comparison EPSON

EXCEED YOUR VISION

RX8111CE Men Pover Internal circuit of RX8111CE and

Supply

RX8130CE . RX8130CE for battery backup switchover
function are the same.

RX8130CE:
Offers 3 levels of charge stop and recharge

voltage:
Charge stop voltage = 2.92, 3.02, 3.08 V Typ.
Recharge voltage= 2.87, 2.97, 3.03 V Typ.

Vi Ri *You can set it by register
EDLC or
Rechargeable
battery RX8111CE:

It only stops at VBAT > VDD

A
D
o
=]
=
=

Please see page 3
Charge stop voltage,
Recharge voltage,

Vpp < Vgar Charge stop

-

Epson Europe Electronics GmbH



Li-Battery Charge Control — RX8130 EPSON

RX8130CE can detect a full charge of secondary battery via a voltage detector on Vg, It
furthermore switches the power supply to backup only if VDD dropped to min. voltage, which
extends the available backup time and is especially suitable for battery-powered equipment.

3.3v

Vper4 detction

+Vper31 _3.02V VBLF <-1
“Vpers1 2,97V / \

Vper1 (Reset \
+Voer11 2.8V

-Vper11 2.75V
Vper4(Low Voltage

Voers 2.4V 1°C,FOUT stop | A — \/

~N
Vperz (BackUp — mmmeespee-e- : > : !
o +Vperz 1.35V 12 initiglizing)/ 1] T*¢-FOYI - .

-Vperz _1.30V

2
_— ﬁC,FOUTstart |

Vper3(Charge

<
7
L

VRAT

ov

CHGEN
INIEN 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

=
=
-
—-
—-
-
-
-
=
=
—-
—
-
—-
—-
-
-
—
—-

SwWi1 OFF | ON ON [ON | ON | ON |OFF | OFF | OFF | ON | ON | OFF | OFF | OFF | OFF |OFF | ON | ON [ ON
SW2 OFF | OFF | ON | ON |OFF|[OFF| ON | ON ON | OFF |OFF[ ON | ON | ON | ON [ ON | OFF | OFF [ OFF
mode status

Power On Reset initializing

normal battery charging
normal battery full charge
backup battery discharging
normal Vpp drive

Epson Europe Electronics GmbH




Battery backup switchover function comparison EPSON
RX4111CE RX8900CE

Main Power Main Power

VD1.8  Supply VD1.8  Supply

VIO
747V

In case of In case of

using using
primary primary
battery, Power battery,
it needs | <4 LCentrol it needs
external external

diode diode

Primary.

battery |

Internal circuit of RX4111CE and RX8900CE for battery backup switchover function are the same.
RX8130CE, RX8111CE, RX4111CE operate V, detection all the time while in normal operation

(Voo > Vpery
Vper of RX8900CE is intermittent detection.

=
Epson Europe Electronics GmbH



Epson Power-Switch Options for RTCs — RX8900/4111/6110 EPSON

Current reflow for up to 1s till the Switch opens for the next VDET measurement!

-> Can be prevented with external diode right at VDD-pin (HF-filter C needs to be behind diode as it would buffer VDD for
too long time!)!

RX6110 can prevent this reverse current by

setting BKSOFF = ,,1“!

VBATH] \\ o VDD

h

VDET

CPU

. RTC

System
Controler WREF

SWCTL
VDET3 VWDETS

Current reflow for upm T
>
<]
[ veer |
J
i

COMPEN

i

Optimized for use with a super-cap or capacitor as backup-power supply
which needs to be charged from the main supply being a power-line.

Epson Europe Electronics GmbH




Reset Output — RX8130CE EPSON

RX8130CE generates a Reset/Reset release signal depending on the VDD
supply voltage. This Reset-control function prevents problems with toggling
I/O ports of connected MCUs and thus eliminates the need for an external
Reset IC, contributing to a reduction in the number of parts and cost.

Symbol Detection
Epson RTC Module/RX8130CE voltage (typ.)

~
2c |k — Reset 2.75V
MCU h* Resister —] _» DET11 RSVESEL “0”
RESET Reset Release .y 2.80V (default)
4 32.768KkHz _,
—0— osc Reset *+Voeri 2.70V
Reset (X1B000311000100) wan
¥ output RSVESEL “1
Reset Release  ~Voer2 2.75V
(X1B000311000100)
Reset +Vper1o 1.60V RSVESEL “1”
Reset/Reset release signal (X1B000311000200)
Reset Release  ~Voer 1.65V
(X1B000311000200)

Epson Europe Electronics GmbH



Time Stamp / Even Recording — RX8111/RX8804 EPSON

This function records the time data when an event (signal) is detected.

RX8111CE and RX8804CE can receive event signals directly from the event input pin (EVIN), enabling RTC
operation even when the MCU is in standby mode.

RX8111CE and RX4111CE can record 8 times clock time data. (User can select first/last 8 even recording)

Epson RTC Module

rec/se1 |E — ' Acceleration sensor for
MCU D, Resister Impact detection
P o | e |
signal ) + Surveillance camera
.,  Time ¢ Various « Security equipment -
32.768kHz SEalE Sensors + Smart Meter
_|[||_ osc md Power Switch

— Proximity sensor for
4‘" Reset output Open/Close detection m
+ Smart Meter
« ATM

Event trigger options
* EVIN pin input (RX8111CE, RX8804CE)
* Interlock with RTC’s internal operation

* Bus access

Epson Europe Electronics GmbH




Wake-up Timer — RX8111 EPSON

- Repeatedly outputs an interrupt signal at a specified fixed time interval.
- Can be used for regular activation and operation timing of CPU and peripheral devices.
- Suitable for regular Wake up / Sleep solutions

Real Time Clock Module

12C, PEN Calenda
MCU SP1 ] D L INT Interrupt
ﬁ Register event
periodically

32.768 kHz

Battery backup
switchover

Timer source clock selectable from 4096 Hz, 64 Hz, 1 Hz, 1/60 Hz

Timer counter Timer source clock
tti
Serng 4096 Hz 64 Hz 1 Hz 1/60 Hz Ex. Maintenance notice
1 244.14 pus 15.625 ms 1s 1 min Filter cleaning
Oil change
16777216 1.13 h 72.81 h 4660 h 31.9 year

Auto release after interrupt output from /INT pin
when timer completes:

This operation is auto repeated with a selected
cycle;

It can be used like a Watchdog timer

Ex. System monitoring
Measures at /hours

Epson Europe Electronics GmbH




Wake-up Timer — Power Saving EPSON

The Real Time Clock Modules wake—up timer function enables MCU
to operate in interval mode and thus reduces system power
consumption.

System interval operation
reduces system current
consumption

Real Time Clock

LI LI LI_ /INT Output

Ipp [A]
DD
SyStem Full power current
operating
current
| — =S = == = = g
1
' L _Systemaverage curemt
—: ———————————————————————————
' MCU Sleep current "
1 I
— o o mm Em Em o = |- o mm omm o= m— - o e e - e = == =
1 1 1 1
1 1 1 T
) . alad !
< > < > < >, Real Time Clock Module
Timer counting Period Timer counting Period Timer counting Period operating current
Timer start

Real Time Clock Event occurs according to the set cycle

Epson Europe Electronics GmbH
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RTC Large Lineup EPSON

REAL TIME CLOCK MODULE REAL TIME CLOCK MODULE
» SPl-Bus & FC-Bus »I'C-Bus
Extarnal dimenssons fmmj Back up voltage Extarnal dimensione (mmj Back up. voltages
Faps Mods! o Faatures FOUT | miarm | memory | Tmer | oS | angete Fage Model It Max) Faatures FOUT | Alarm | Memory | Tmer | o oonepe) | rangs g
Low current Bulit-In
, ! RX-B035SA 10.1%7.4%3.3 0.35
103 | mxstiosa | DT o4 sas consumption . " : . 013 111055 118 EN - Timsatamp and J . - - 10t 55
Power Switching RX-B035LC = 36728512 Power Switching 02
» SPI-Bus regozsse | 10.1%7.4%3.3
Extarnal dimensions (mm) Back up Voltane 118 High-Stabllity y A - - D48 115055
Moos| Faaiuree FouT Alarm Memory Timer

. It M) current [x2] | range v rxaozsne | [ £.3x5.2x1.4

you | Fe-tsoasa | SN 10,157 4x3.3 Butlt-n DTEX0 4 \ R 075 16t055 120 | Rx-g73iLC | ER 3.6x2.8n12 i | o V 035 131055
RX-4803LC = 3.6%2.8x12 o

RX-8581SA 10.1x7.4x3 3
us | RXt0RssA == 10.157.4%3.3 Bulit-in 0.35 s
Timaatamp and L L - - Dte 65 121 | peasatuE 73xB.2x15 simple Function ' o - 045 161055
RX-4035LC C 3.6x2.8%1.2 Power Switching 0.4 ]
RX-8581NB: £3x52x14
RX-40455A == 10,17 4x3.3 [
106 High-Stabliity 3 o - - D48 115t 5.5
rx-anssne | [N 6352014 » Parallel Interface
Extarnal aimensions (mmj Back up woltane
107 | Rx-aseine | [ 6.3x5.2%1.4 BuIltn SRAM A I | 0.4 1.6t0 5.5 Page e | It Max) Featurea FOUT | alarm | Memory | TImer | oyrrentpes) | rangs v
T Bullt-in
; RTC-T301SF 27 8x2.0 Temperaturs N o - 08 16to 5.5
rx-as7isa | EEEN 10127 4x3.3 — . Tperaly
ow Backup . | J -

108 W - W 032 10te 5.5 Awallabie . N N 5
RX-45T1NB =t 6.3x5.2x1.4 voltage RTC-7301DG DIF 18 pin | alsmm anc famer | - v 0.8 16055
RX-45T1LC =3 3.6%2.8%1.2 - -

RTC-T2421 TC TR A i y o - 0.8 20055
RTC-4T01JE - T.3%6.2%1.5 Bullt-in (TR0 DIF 18 pin

109 Temperaturs o | - 0.5 16t0 55 123 e
rrc-s7oine | [N 63x5.2v1.4 Sensor RTC-T2423 16.3x12.2x2.8 | o B 0.8 20tc 55
RTC-457458 m 10.1%7.4%3.3

110 RTC-45T4JE m 79%E.2%1.5 N o _ 05 16t 5.5 » For Automotive SPI-Bus, FC-Bus

Page Modal External “'ml:"“:“'““"""' Festures FOUT | alarm | Memory | Timer Mmlﬁm m
Rrc-asrans | [ 6.3x5.2%1.4 somate Fumction SECcTEne .
1 | Rxastalc = Py, mp 3 1 N T PETa 124 | RA4BO3SA 10.1x7.4x33 | 8P-Bus | o - 075 1.6to 5.5
Bulli-in DTCXO
rrcsssase | |EEEE 10.1%7.4%3.3 AEC-G200 ) _ _
11z o tgs 125 | RABBOISA 10.1%7.4x33 | Fc-Bue | o - 075 1610 5.5
- - - - - = Bulli-in DTCHD
RTC-434358 m 11.6x8.0=2.0 EECTEOD
o e
POV E—— - P Bullt-in extsmal K . B a8 P 126 | RA-45658A 1017433 | Sharatin | o - 05 1.5to0 5.5
avent datection tampsl re
range (+135°%)
> 1'C-Bus Raastasa | [EEWEED | 10.1Taa3 | SECOHE ] 0.5 1.6 to 5.5
External dimsnsions {mmj Back up Valtage 127 AT dx3. SPI-Bus " 3 - -5 S35
Papge Mode| Maxy Faaturas FOUT Alarm Memory Timer current [ua] range [v] i .
FC-Bus
s om currant . o ” 3 5 !
114 | Rxso10sd =] T.0%6.0%2.65 conmanphion / | 0.18 11105 128 |rassessa | EEEME D | 10.1v7.023 g.tzernauh:n | | R 055 1Tto 55
Low power tamparature
rx-8s71sA | NEEMR 10.9-7.4x3.3 consuingtion e range_{+125'%)
128 bit User RAM . ¥ i J . - AEC-@200 } i -
15 | rxestine | 6.3x5.2x1.4 Long-running ! ! 13055 129 | rasssisa | [EEEN D | woiraas | SEC@ | - v 045 16t05.5
Himer
RX-85T1LC [=] 3.6%2.8%1.2 [E5000 hours) 022
rrc-esesE | [ 7.3x6.2%1.5

e Low current i 027 111055
RTC-8564NB n 5.3x5.2%1.4 sonsumption - -

RX-8564LC = 3.6%2.8x12 13t0 6.5
RX-88035A 10.1=7.4x3.3 !

147 = " St In OTCXO N o - 0TS 1612 6.5

RX-BBO3LC =] 3.6%2.8%12




EPSON

EXCEED YOUR VISION

12C/SPI, 130nA

*+5ppm/-40~85°C

RX6110SA

5+ 23ppm/25°C New | RX4111CE
Power switch RX8111CE
12C, 300nA, BATT cont. 12C/SPI

S 5 RX8130CE 100nA

Y 2 5+23ppm/25°C 5+11.5 ppm @ 25 °C

§ 8. , 160nA

N RX8010S)

o S 5+23ppm/25°C

s OP3 atj

§ P 12C, DTCXO

N »

S = B rxsooosa/ce RX8804CE

X 8 B £50pm/-40~85°C 8.2x2.5

g 2 12C, 350 nA

g < +5 ppm -40 +85 °C

s D %8 ppm +85 +105 °C

S T

_3~ 12C

& E RA-8564SA ’ RA8804CE

E S Temp range:-40~125°C 3.2x2.5

5 5 12C, 350 nA

€ SPI 12C, DTCXO +5 ppm -40 +85 °C

§ < RA8900SA/CE +8 ppm +85 +105 °C

< I




RTC New Products Summary EPSON

_ RX8130CE RX8900CE/SA RX8804CE RX81111CE RX41111CE
MP MP MP MP MP

Availability
a4
Size A 10.1x7.4x3.3 (SA) a 444 544
3.2x2.5x1.0 (CE) 3.2x2.5x1.0 (CE) 3.2x2.5x1.0 (CE) 3.2x2.5x1.0 (CE) 3.2x2.5x1.0 (CE)
Interface 12¢ 12¢ 12¢ 12¢ SPI
v v v a4 IS
Low Power 300nA 700nA 350nA 100nA 100nA
v 2% 2 y L
High Stabilit UA: #3.4ppm/-40~85C UA: #3.4ppm/-40~85C
g y 5=423ppm / +25C UBoSn o/ A0~B5C UB::+ Sppm/-40-85C 5+11.5ppm /+25C 5+11.5ppm /+25C

Power Switching v/ v I - | v I | v I
EVIN Pin - = v " v | -

Reset Output v - - - -

*UA : = 3.4 ppm./ -40°C~+85°C *UB : =& 5.0 ppm ./ -40°C~+85°C
+ 8.0 ppm.” -40°C~+105°C + 8.0 ppm.” -40°C~+105°C
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RTC Easy Selection Guide EPSON

RX6110SA

10.1x7.4x3.3mm (SA)

Built-in

12C/SPI

5+23ppm / +25°C

1.6~5.5V
1.1~5.5V
130nA / 3V

250nA / 3V

SRAM 128bit

RX8130CE

3.2x2.5x1.0mm(CE)

12C

5+23ppm / +25°C

SRAM 32bit

Charge function for
lithium secondary battery.
Reset function with delay.

RX8900CE

3.2x2.5x1.0mm(CE)

12C

UA:#3.4ppm/-40~85°C
UB:+5ppm/-40~85°C

1.6™5.5V
1.6™~5.5V
700nA / 3V
1400nA / 3V
B Temp. Compensated

Temp sensor output
function

RX8804CE

RA8804CE
3.2x2.5x1.0mm(CE

. )
+1.9ppm/0~50°C

+3.4ppm/-40~85°C
+8ppm/-40~105°C

B Temp. Compensated

1EVIN

Wide operating temp.
range
Event detection and
Timestamp function

High accuracy time reading
function




RTC Promotion Products — Spec. Comparision EPSON

Specifications & conditions Functions
Operating BRI
TR Product Status temperature Frequency ts)slerance current
name . Ta [°C] [ x107°] consumption . Even -
Size [HA] OWer t € Timer Others
[mm] switch - ory
pin
: -40 to -40 to -40 to
0,
' | ¥25°C | 485°C | +105 °C | +125 °C [(3.0 V)

SPI 4 wire SRAM 16 bit x 1 ch.
& 12C RX6110SA MP 10.1x7.4 -40 +85 5+23 o - - 0.13 0.25 - v - 128 bit to 7.5 years -
sampling +11.5 SRAM 24 bit x 1 ch
RX8111CE lgl:J 2Q02 -40 +85 .3 - - - O R v 1 s12bit to32years .
13.4 16 bit x 1 ch.
RX8804CE  M™P -40 +105 - =T 18.0 - 035 1.5 1 - 1 - t0 7.5 years sout
I’C 3.2x25
16 bit x 1 ch. Li-Battery charge

RX8130CE MP -40 +85 5%23 = = o 0.3 0.5 = v = = control,

0 75 ViEE Reset with a delay
+3.4 12 bit x 1 ch.
RX8900CE  MP e ) R I e v - © o28days  Temp.sensor
_ sampling +11.5 SRAM 24 bitx 1 ch =
SPI 4 wire RX4111CE n;;zqoz 3.2x25 -40 +85 .o - - - 0.1  0.45 8 v ° 512 bit to 32 years
‘0= For Automotive
RA8804CE _ _ +3.4 _ _ . 16 bit x 1 ch.
(AEC-Qi00) P W |l 59 =80 vk | i L L to 7.5 years e
I’C 3.2x25
RA8900CE : B +3.4 _ _ _ _ _ 12 bit x 1 ch.
(AEC-Q200) MP 40 +85 50 0.7 1.4 v to 2.8 days Temp. sensor
RA4803SA : _ £3.4 : : : _ _ 12 bit x 1 ch. .
(AEC-Q200) MP 40 485 150 075 21 1 t0 2.8 days
SPI 4 wire 10.1 x 7.4
RA-4565SA : _ _ : ) ) ) _ 8 bit x 1 ch. _
(AEC-0200) MP 40 +125 5+23 0.5 1.0 o LS o
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kHz TCXO & SPXO Road Map

EPSON

EXCEED YOUR VISION

Epson Europe Electronics GmbH

o 10.1x5.0 3.2x25
= -+ 5ppm -40 85 °C &5 ppm 40 +85 °C
- =+
~ [ TG-3541CEA )
o
™M 3.2x2.5
+5 ppm -40 +85 °C
\___+8ppm +85 +105°C )
SG-3030CM SG-3031CM A
3.2x1.5 3.2x1.5
5 *+23 ppm @ 25°C 523 ppm @ 25 °C
-40 +85 °C -40 +105 °C
Q SG-3031CMA
a 3.2x1.5
L] 5+23 ppm @ 25 °C
~ -40 +105 °C J
o
o™




EPSON

EXCEED YOUR VISION

SOP 8 packaged RX8010S)

. . Replace RTC Ics like
Dimensions . .
Real Time Maxim DS133758+2
Clock IC NXP PCF8563T/4F,118
O  Length! q
_— L 7;;_3:22 ] ﬁ e Pericom PT7C4337A
NC. (27| RX80108J! osc " l=acLout
IRQ2 (] ' PJ’W . INT  [FRscL Simple layout
- in pich = 1.27mm e stib 4mm._ .
OND 41 wetthamm... $ o s BESDA Pre-adjusted for clock
e £2mm > accuracy
; Pre-optimized design of
[ ©af|| o, ol | oscillation
‘ High reliability
Circuit ,
| Real Time Clock IC +
ayout { System Power} 32kHz crystal
Yy [ re———
L. System Power
EEE:EE Y L= i: J- |
] ] VDD TTTT VDD
¥ = 1NC VDD.8 ¥ 1.x1 Veos [
z 0 ; 2NC IRQ1T = H0 2x2 sawiwTer [
piis M scL Pl g 276 JINTA  scLe |3 scL
—— SDA } 4. GND SDAS [} SDA

CPU

CI.W_qur:r
XPartsBZKHz) are unnecessary

Epson Europe Electronics GmbH
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EPSON

EXCEED YOUR VISION

RX-x803SA / LC Overview

Real time clock module with DTCXO

Fre ncy v.s. Temperm
RX'X803SA LC o B: +;' ;gppm LT N
¢ . / Bi +-23ppm | \
. Featu re 2 ‘ +- é° G WpzpToxo
v" Ultra High Stability s 7™
v" Low current consumption : Typ. 0.8pA / 3V 2 . / \\ // 4 \\ /} \\
% -15 \ /
H Overview £ \_/ \ /
RX- 4803 RX- 8803 N BY%
\, uningM al
Interface type 4-Wire Serial Izc-bus —30745 -35 -25 -15 —5/ 5 15 -;5 3; 4‘5 I \55 65 75 85
UA +3.4 X109/ - 40 to +85°C *1 Temperature (°C)
uB 15.0 x 10/ - 40 to +85°C *2 MBlock diagram
Stabl"ty uc +50 X 10-6, -30 to +70°C *9 l—‘[]'—l 22768 kHz
AA +5,0 x10°/ +25°C *2 e
Voltage range 1.6~5.5V(Back up) ‘ v
2.2 ~5.5V ( Temp. compensated ) i o[ cock |~~~ 1]
R CALENDAR |- —
Current consumption 0.8 pA Typ. 2.1 pA Max. ( 3.0V) coe E — ] — o)
SA : 10.1 x7.4mm t=3.3mm Max PO S ——
Package e - : - . i _|>_, e =
ge typ LC : 3.6 x2.8mm t=1.2mm Max. sl ] e | e 2L
t\'i:?cg? =K ‘w—» T:;z::g <::’> gg:{:’ég\LER <::(>
SCL CONTROL
<& 21 _—b—> | receTe - -
" SA-PKG LC-PKG -
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RX8900CE L PO EPSON

Built—in 32.768 kHz DTCXO, High Stability, Power switching
¢ Built-in frequency adjusted 32.768 kHz crystal unit and DTCXO

* Interface Type : I2C-Bus
¢ Selectable clock output : 32.768 kHz, 1024 Hz, 1 Hz
¢ Auto power switching function : Automatically switches to backup power supply <3
by monitoring the VDD voltage
o Interrupt output : Wake up every minute or every second S
e Alarm interruption : Day, date, hour, minute - o
¢ Auto repeat wakeup timer interruption (12 bit x 1ch.) .
e Automotive grade available (RA8900CE) = -
3. AT & T
4 FOUT | 7. =oA
5 S0 gii_ = _:Ig & T
Item Symbol Specs
: mBlock diagram
Operating Voo 25Vt055V 9
supply voltage P
0
Operating Vop v *
Conditions | detect voltage Voes 2.3Vto25V \—ID‘W’E“ | R
Operating T, 40° Cto+85° C . cotRoLER |
temperature
6 (—40 ° ° e et = :ﬁi
UA i*34 X 10 ( 40 CtO 85 . C) P ALARM REGISTER !
equiv. to =9 s of mo. deviation Foe ;@—»‘Lf
Stablllty Af/ f o S " FouT CONTROLLER sy L
Characterist uB ;_'-5 X 10 _'5_40 Cto 85_ ,C) s —— P e e[,
ics equiv. to =13 s of mo. deviation soa —— D> aecs ko> controuter
Current 700 nA / Typ. 3V
consumption Ipp2 1,400 nA / Max. 3 V
P (Temp. Compensation interval: 2.0 s)

Epson Europe Electronics GmbH




JORUN EPSON

Switch  Functions EXCEED YOUR VISION

RX8130CE

Built—in backup battery charge control function

¢ Built in frequency adjusted 32.768 kHz crystal unit

e Interface Type : I2C-Bus
e Low backup current : 300 nA Typ./ 3V
e Auto power switching function : Automatically switches to backup power supply <3

by monitoring the V, voltage
e Backup battery charge control function : For the rechargeable battery

¢ Reset functions with a delay : Detect a main power supply and remove the reset
« Interrupt output : Wake up every minute or every second Ruioce .
* Alarm interruption : Day, date, hour, minute, second - o e
« Auto repeat wakeup timer interruption (16 bit x 1 ch.) 2 2 Ve
« Self-monitoring interruption : Crystal oscillation stop, Vgar low, Vpp low S & Va
4 7. GMD
5 A ARQ
Item Symbol Specs
Operating m Block dlagran]m
Voo 1.25Vt05.5V ou
supply voltage Reister /RST
Operati Operati Mol
perating perating ° ° -
Conditions temperature Ta 40" Cto+85" C Vo
Voo Y 1.2Vto 1.4V o [
detect voltage PET2 (Vpp, Fall) dh e . PRA
Froauons o I 4_;;;
aueney N B: +5£23x 10/ 425 ° C ) NS
tolerance l e )
a2z Register 1RQ
- : _ H1—
Characteristi Osclllatlon. tsTa 1's Max. Dins i [ ] :{'
cs start-up time (Vop =275V to 55 V) T ry —
1Hz and
o e | By | u SRS L
: BAT n ax.
consumption (T.=-40° Cto485° ) -|:|] — FOUT Gontrole — o>
Epson Europe Electronics GmbH




® .G EPSON

High
RX8804C E Stability ISmpE SIS EXCEED YOUR VISION

Built—in 32.768 kHz DTCXO, High Stability, up to +105° C
¢ Built-in frequency adjusted 32.768 kHz crystal unit and DTCXO

* Interface Type : I2C-Bus
¢ Selectable clock output : 32.768 kHz, 1024 Hz, 1 Hz
e Time stamp function : 1 time stamped from year to second
e Interrupt output : Wake up every minute or every second
e Alarm interruption : Day, date, hour, minute
¢ Auto repeat wakeup timer interruption (24 bit x 1 ch.) R R —
e Self-monitoring interruption : Crystal oscillation stop, Vgar low, Vpp low
e SOUT pin outputs that selected flag bit value (H or L) = +oee
¢ Automotive grade available (RA8804CE) 3 EWM B T2
4. FOUT T. SDa

—_—

5 scu 1 - —
H =~ =
Item Symbol Specs ‘¥ J_
Operatin W Block diagram
PETEHANG Voo 1.6 Vt05.5V 9
operating Supply VOItage (327|]68KH1)
Conditions Oberatin i ,
P & Ta -40 ° C to +105 ° C DIVIDER ‘ cLock k>
temperature — I I D
VDD CONTROLLER
+34x10°(-40° Cto 85° () E e il >~
XA *equiv. to =9 s of mo. deviation E?—‘ conrousr gy mae seoren 1S
+8x107°(-40° Cto 105° () e [ e
Stablhty A f/ f ” N . :Zj: < S:JTROLLER REGISTER Si L
Characterist £5x 107 (40" Cto 85" () 1L
ics XB *equiv. to =13 s of mo. deviation e oo o 1L
+8x10°(-40° Cto 105° () o conmonR
Current 350 nA / Typ. 3V set —p— N L
SDA INTERFACE SYSTEM - ('
comoumption - 1,500 nA / Max. 3 V FE%E e [ e (|
(Temp. Compensation interval: 2.0 s)
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RX8111CE ;@ O EPSON

Time stamp function and Low current consumption

¢ Built in frequency adjusted 32.768 kHz crystal unit

e Interface Type : I2C-Bus
e Low backup current : 100 nA Typ./ 3V :
e Auto power switching function : Automatically switches to backup power supply <
by monitoring the Vpp voltage
e Time stamp function : 8 times stamped from year to 1/256 seconds o Ee—
« Interrupt output : Wake up every minute or every second | ZTE LT TR
e Alarm interruption : Day, date, hour, minute, second 2 ouT
« Auto repeat wakeup timer interruption (24 bit x 1 ch.) : P
¢ Self-monitoring interruption : Crystal oscillation stop, Vgar low, Vpp low * - =L
4 - % SDA
s e [ & B Vi
= - 9 GND
Item Symbol Specs 10 NT
Operatin i
perating Voy 16V 1055V m Block diagram
supply voltage veur
Battery backup connection example (1)
Operating Operating R R vour | Vear
" T - +
Conditions temperature a 40" Cto+85" C
Vob v 1.2Vto 1.6V S S .
DET1 atte 1
detect Voltage (VDDI Fa”) e l ; gﬁgﬁﬁr Interface :
~ ° attery backup connection example (System = : 1 :
Frequency At/ A +115x 108 (+25° C) Bateny backup v;u__ e @ Gonio [+ = naPY S
tolerance B +23 x107° (+25° () " W fj{”.;_f:f
— DR S e N
Characteristi OSCIllatlon t 03 S Typ / 1 S MaX. sﬁ;ﬁg?yary I 512Hz " o ::-___'
cs start-up time STA (Vop = 2.75 V t0 5.5 V) i B L
.
100 nA / Typ. 3V P ' 1 pnFouT
Current o oo |l
, Igat 450 nA /Max. 3V~ | === L
consumption o o
(T,=-40° Cto+85° ()
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EPSON

EXCEED YOUR VISION

h @& M
RX4111CE 20900

SPI, Time stamp function and Low current consumption

¢ Built in frequency adjusted 32.768 kHz crystal unit

e Interface Type : SPI-Bus (4 wire, 1 MHz)

e Low backup current : 100 nNA Typ./ 3V

e Auto power switching function : Automatically switches to backup power supply <
by monitoring the Vpp voltage

: 8 times stamped from year to 1/256 seconds

: Wake up every minute or every seconr

e Time stamp function
e Interrupt output

RX4111CE ) )
e Alarm interruption : Day, date, hour, minute, second L == 1. F’:“ Connedtion
e Auto repeat wakeup timer interruption (24 bit x 1 ch.) 2 o [ 2 VaAT
SR S s 3 DI
« Self-monitoring interruption : Crystal oscillation stop, Vgar low, Vpp low . . — I
E Tk
+ 7 E Do
5. 6. r CE
Item Symbol Specs : '“NT:
. H 10 MNT
Operating v 16V 1055V m Block diagram
su pply VOItage > Battery backup connection example (1)
Operating | Operating . . vo. V_J- oaml
" T 40" Cto+85 C | S e W v
Conditions | temperature a e f_-wm)
R S —— Yo
VDD V 12 V tO 16 V E"'"?;Y Rl 32.768kHz T e HEPW £
- attel ) s le—.
detect voltage DET (Vpp, Fall) h b Register Intotace .|
6 o Battery backup connection example (2) (csﬁym n ‘vj = L
Frequency £115x 107 (+25° () verr _ =
| Af/f — . il
tolerance £23x10°G25° O | ae | =
o — N ;2][; - Controller
Characteristi | Oscillation N 0.3 s Typ. / 1 s Max. battery o | =] o
cs start-up time STA (Vop =275V to 5.5 V) o] JlE Caense
GND User RAM|
Current I 11'.(5)(()) n:: ; Lyp' 2\\// ==============
- BAT n ax.
consumption (T.=-40° Cto+85° C)
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RTC Drivers, Documentation and Support Tools EPSON

https://www5.epsondevice.com/en/

EPSON Products ) Applications IC Partners Information News  Contact _ SEARCH

EXCEED YOUR VISION

*En:nn Crystal Devices Top > Products » Reéa

Real Time Clock

Epson's wide range of Real Time Clock Modules (RTC) with built-in XTAL save power, =
; ) A ) : ) rametric Sea
provide superior accuracy, and simplify system design. Thanks to.a rich set of optional
functions, such as alarms and time stamps, RTCs can cover multiple iti
beside the time keeping.

™ Recommended Products

Show |60 W [entries Search:
Voltage Frequency Back up § BriefSheet | Linux
| o 4 [:.Z-:] A Feare 4 Ral\r;]ge Y m[lelrgns'ie Ty cﬁmg Si::::;ge ;;“;; 4 Mamgry 4 | TS 4 Applation n ) & inventory &
%70 manuat river
BriefSheet
A:+115 RoKS /
23025 \Z(}Eus‘ ésuc / \é\
™ | rxs111cE | *CX WCHHED || 99 e 0.1 v v v ApoManual | & e
®1.0 8 time TaeEEE) REACH | /PRUETHS RX8111CE
e B OE PP ication Manuals
J— A:#115/ RoHS . .
: | * Detailed Inf t
[ | Rxartace 32228 | LowPowern |y 455 01 v v v BriefSheet )] etailie nrormation
x1.0 &time B:423.0/ REACH RX4111CE
stamps 25°C . o Q
* Link to Application
XA
3.4/-40t0
+85°C
L]
cBus gs,f{to gggm ReHS B"e%heﬂ M a n u a IS .
" =
32x25 Buift-in E i
RX8B04CE 151055 0.35 v & o
- x10 | proxo, o X8 REace | AppManual exasoice http://www5.epsondevice.com/en/quartz/
High 15.0/-40 10 = EM™ %E-
Stahility +85°C 05)
8.0/ +8510 QrOdUCtz rtc
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