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Epson RX8010SJ Real Time Clock module , we just open designers’ option to access
on-chip “ Digital Offset ¢ functions for Time Calibration
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Address h Function bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 bit 0
30 Digital offset DTE L7 L6 L5 L4 L3 L2 L1
31 Reserved o o o - - - - -
Setting data 0 0 0 0 1 0 0 0
32 IRQ Control o - - ) TMPIN | FOPIN1 | FOPINO
Setting data 0 0 0 0 0 TMPIN | FOPIN1 | FOPINO
18] » % B A (ver.6.0)
Address [h] Function bit7 | bit6é | bitS | bit4 | bit3 | bit2 | bit1 bit 0
@ _Reserved - - - - - - - -
Setting datfa 0 0 0 0 0 0 0 0
a1 Reserved 0 o o = = = = =
Setting data 0 0 0 0 1 0 0 0
a2 IRQ Control 0 - - - o TMPIN | FOPIN1 | FOPINO
Scrrf‘ng data 0 0 0 0 0 TMPIN | FOPIN1 | FOPINO

The "-' mark is a Reserved bit. It is necessary to write in Setting data at the time of initialization.
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13.7. Digital offset function
The clock precision can be set ahead or behind. The minimum resolution is 3.05<10% and it can adjust it in the
range of +192.3x10% from -195.3x10°. When calculate compensation value from frequency accuracy or
clock accuracy, please refer to accuracy after initialized a register by all means.

13.7 1 Digital offset register

Address
Function bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

30h

Digital offset DTE L7 L6 LS L4 L3 L2 L1

« When DTE="1", the digital offset function is enabled.
When digital offset is enabled, the digital offset register digitally offsets the timekeeper according to the values
set for the digital offset register by changing one second of the clock count every 10 seconds.
The FOUT of 32.768kHz output does not change because the oscillation frequency of a built-in crystal
does not change.

« When disabled digital offset, set to DTE = "0". A value of setting of L7 L1 is arbitrary.
Table 2.
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« The relationship of the L7~L1 bit and the digital offset value
When the L7 bit = "0", it is a positive offset, when the L7 bit = "1, it is a negative offset.

Digital offset bits Offset value
L7 L6 L5 L4 L3 L2 L1 ( x 10° )
0 1 1 1 1 1 1 +192.26
0 1 1 1 0 +189.21
0 0 0 0 0 1 0 +6.10
0 0 0 0 0 0 1 +3.05
0 0 0 0 0 0 0 +0.00
1 1 1 1 1 1 1 -3.05
1 1 1 1 1 1 0 —6.10
1 0 0 0 0 0 1 -192.26
1 0 0 0 0 0 0 -195.31

The offset value is shift value for internal real crystal frequency.
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« How to calculate the offset value

1) When the offset value is positive:
L [7 ~ 1] =[Offset Value)/ 3.05 However, decimals are discarded.

Example calculation:  When the offset value is +192 x 10®
L[7 ~ 1] = 192.26 / 3.05 = 63 (dec)
=0111111(bin) is set.

3= T 158ppm BB E | ... 2 G EE

2 ) When the offset value is negative:
L[7 ~ 1] = 128 — [Offset Value] / 3.05 However, decimals are discarded.

Example calculation:  When the offset value is -158 x 104
L[7 ~ 1] = 128 - (158 / 3.05 ) = 76(dec)
= 1001100(bin) is set.
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3 ) When calculate from accuracy of a clock
When adjust 30 seconds in 30 days:
Example calculation: 30 / 2592000s (30days) = 11.57 =< 10°
Positive offset

L[7 ~1]=11.57/3.05=4 (dec) However, decimals are discarded.
= 0000100(bin) is set.

Negative offset

L[7~1]=128-(11.57/3.05)= 124 (dec) However, decimals are discarded.
= 1111100(bin) is set.
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Frequency characteristics
ltem Symbol Condition Rating Unit
Frequency Ta=+25°C - P
tolerance At Voo=3.0V V 5423 %10
1 ——
T,=+25°C
1Max 5
Oscillation o Voo=1.6V~5.5V .
Start-up time L T.-40'C—+85'C
Vop=1.6V~5.5V 3Max s
Table 4.
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13.7.2. An effect to the other function, when used a digital offset function

Because this function adjusts an internal clock, this function affects a Wakeup timer interrupt function
and a FOUT function.
1) FOUT function
Once in 10 seconds, a 1Hz period fluctuates.
« 1024Hz setllng Once in 10 seconds, a 1024Hz period fluctuates.

*There is a case that does not change depending on a set content.
= 32.768kHz is not aff

2) imer interrupt function
= 64Hz or 1Hz source ¢ :  Once in 10 seconds, a period fluctuates.

When the setting of the down counter is large, the influence looks
small relative.
» 4kHz source clock is not affected.
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6. € % 2 RX8010SJ rEmsdfie i 5B ¥ frip M A VB BI(FF *)

LA AR

Transfer molding compound
=R F

5

4 Lead Frame
=F2 =4

) Bonding wire

2

1

MoFq ¥4y
[

\ Crystal Unit

[ 4 rAERTF

v No Name of Part
- 1 BAE

Table 6.

RX8010SJ

s P
TH 427 LpER

i
W
e
ar
T
g

N EFRIA DT SR P v e E R PR W
—:j»? ’L;mr‘;) ) ’\:{bhij\.lragﬁlﬁ:‘:%o

{ %3 M Epson RX8010SJ 2 &7 » %—;‘,—%“{
https://wwwS5.epsondevice.com/en/products/rtc/rx8010sj.html
ASBATRARY KPR 55T

March 2022 Rev 1.0 5




