Comparison of six real time clocks

Features

Unique features

Type of interface
Interface bus speed
Scratch pad RAM

Year /leap year tracking

Year counter

100 ms, 10 ms time register
Electronic tuning register

Programmable alarm and timer
functions

Low voltage detector
Event counter mode

Option to select between two I°C
addresses

Integrated oscillator capacitor
Supply voltage range
Clock operating voltage

Typical current consumption

RTC

PCx85x3 family

‘PCFBEES IFCABEEE |PCF3533 |PCF3593

Very low
power
consumption

e

400 kHz

no

yes [ yes

2 digit +

1 century bit
no

no

yes

YES

no

1at0sco
18V -53V
1.0V-535V

250 nA at
Voo=1WV

AEC-Q100
automotive
qualification

'C
400 kHz
no
yes [ yes

2 digit +
1 century bit

no
no

yes

yes
no

no

1 at 0SCo
1.8V -55V
18V-55V

650 nA at
Voo=3V

High
resolution,
RAM, event
counter

Fc

100 kHz
240 bytes
ves / yes

2 bit
(4 years)

yes
no

yes

no
yes

yes

1at OSCO
25V -60V
1.0V -60V

2 pA at
Voo =1V

High
resolution,
event
counter

I'c

100 kHz
no

yes [ yes

2 bit
(4 years)

yes
no

yes

no
yes

no

1at OsSCO
25V-60V
10V -0V

1pA at
Voo=2V

PCx212x family

PCA2125

AEC-Q100

automotive

consumption, qualification

PCF2123
Extremely
low power
electronic
tuning

SPI

7 MHz

no

yes fyes
2 digit

(99 years)
no

yes

yes

yes

no

no

2
16V-55V
1T1V-55YV
100 nA at
Voo=2V

SPI

7 MHz

no

yes /yes
2 digit
(99 years)
no

no

yes

no
no

no

1at OSCO
16V —-535V
1.3V -55V

550 nA at
Voo=3V



PCF 8583 — RTC

Vlastnosti:

- Z4klad tvori CMOS RAM 256 B (2048b) osca[] ~  [Evoo
-12C: 0SCO [2 ] [ 7]INT
’ C e . PCF8583P
moznost’ pripojenia dvoch obvodov (pin A0) A0 [3 (6] scL

slave adresa pre: RD Alh alebo A3h Vss [4] 5] spa

WR AOh alebo A2h
- zabudovany AC sa inkrementuje

Pin configuration for DIP8 (PCF8583P)

automaticky po kazdom RD resp. WR
- zabudovany 32768Hz osc., osci 00| conosaue
. , OSCILLATOR DIVIDER 01h | hundredth second
+ 8B (hodiny, kalendar) oseo - | socone
8B (alarm) - o=
+ 240 VOl,né RAM Voo 05h year/date
N ’ v v POF:'\I‘IEiFé-'I'ON cfggl:té} L 06h | weekdays/months
- platnost’ dat (1,0V az 6,0V) = | e
‘ pcrasss |00, cem el
.y Olfh alarm or RAM
scL INl'T'El-:tBFLASCE QE(EEESESR ——| FFh RAM
SDA = > (240 x 8 bit)
-

Block diaaram of PCF8583



PCF 8583

( rol/
00h cont 5%
*101h | hundredth second
0z2h saconds
03h manutes
04h hours
05h year/date
06h | weekdays/months
07Th timer
08h alarm control
1o
alarm or FAM
OFh
_}' RAM
FFh
(240 x 8 bat)

I\

MSB

LSB

— Hodiny

- Alarm

Control and status register

memory location 00h
reset state: 0000 0000

timer flag: 50 % duty factor

alarm flag:

seconds flag if alarm enable bit
is logic 0

50 % duty factor
minutes flag if alarm enable bit
is logic O

alarm enable bit:

logic 0: alarm disabled: flags toggle
alarm control register to disabled
(memory locations 08h to OFh
are free HAM space)

logic 1: enable alarm control register
(memory location 08h is the
alarm control register)

mask flag:

logic 0: read locations 05h to 06h
unmasked

logic 1: read date and month count

directly

function mode:

00 clock mode 32.768 kHz

01 clock mede 50 Hz

10 event-counter mode

11 test modes

hold last count flag:

logic O: count

logic 1: store and hold last count in

capture latches

stop counting flag:

logic O
logic 1:

count pulses
stop counting, reset divider



PCF 8583

confrol'status

hundredih mc-nd\

SBCONas

manutes

nours

year/date

weekdays/months

timer 4

k===

alarm control

RAM
(240 x 8 bit)

Ak je zvoleny mod Hodiny, potom

hundredths of a second, seconds,
minutes, hours,
date, month(four year calendar) a weekday

su ukladan¢ v
Binary Coded Decimal (BCD) formate.

Ak je jeden z ¢itadov (01h az 07h) RD

obsah ostatnych sa odpamita (na zaCiatku RD
operacie) do zachytnych registrov.

WR operacia sa tyka len jedného &itaca.



PCF 8583

(
00h control'status
/
01h | hundredih second
0z2h saconds
03h manutes
04h hours
05h year/date
06h | weekdays/months
07Th timer
0&h alarm control
1o
alarm or RAM
OFh
RAM
FFh
(240 x 8 bat)

Ak nastavime \

MSB LSB

7 6 5 4 3 ”l” 1 0

L

Aktivyjeme ,,Alarm* mod

Typy alarmov:

Control and status register

memory location 00h
reset state: 0000 0000

alarm enable bit:

logic 0: & disabled: flags B
alarm col er to disabled
(memao ation to OFh
ree HAM space)

logic 1: enable alarm control register
imemory location 08h is the
alarm control register)

— ,,Cas“ v ramci dia
— ,8as“ v ramci dia + dent v mesiaci
— ,,6as*“ v rAmci dia + den v tyzdni

Signalizacia alarmov:

— nastavi sa priznak v ,,Control and Status reg.*
— plus poziadavka o prerusenie (otvoreny kolektor)

5



PCF 8583
Pocitadla ¢asu + datum:

hundredth of a second v
1M10s 1/100 s otn 0 az 99
e econds . ozn 0 az 59

minutes
10 min 1 min 03h O ai 59
hours
10h 1ih o4n
year/date
10 day 1 day osn
weekdays/months
10 month 1 month oen
timer
10 day 1 day 07h




PCF 8583

Pocitadla ¢asu + datum:

Format of the hours counter

MSB LSB
memory location 04h (hours counter)
7 5 4 3 2 1 0 reset state: 0000 0000
LI hours in BCD format:

unit place

ten's place (0 to 2 binary)

AM/PM flag:

logic 0: AM
logic 1: PM

format:
logic 0: 24 hour format, AM/PM flag remains unchanged

logic 1: 12 h format, AM/PM flag will be updated

hundredth of a second

110s ‘ 1100 s
seconds

1058 | s
minutes

10 min | 1 min

— hours

~l0h IRT

year/date
10 day ‘ 1 day

weekdays/months
10 month | 1 month

fimer

10 day ‘ 1 day

01h

02h

03h

04h

05h

08h

07h



PCF 8583

Format of the year and date counter

MSB LSB
7 6 5 4 0
| I L1

memory location 05h (year/date)

reset state: 0000 0001
days in BCD format:

unit place

ten's place (O to 3 binary)

year (0 to 3 binary, read as logic 0

if the mask flag is

set)

hundredth of a second

d

110's ‘ 1100 s
seconds
10s ‘ 1s
minutes
10 min ‘ 1 min
hours
10h ‘ 1h
_—" yeadate |
| 10day 1 day
[ = —
10 month | 1 month
timer
10 day ‘ 1 day

01h

02h

03h

04h

05h

06h

07h



PCF 8583

Format of the weekdays and month counter

MSB

LSB

7

0

memory location 06h (weekdays/months)

reset state: 0000 0001
months in BCD format:

unit place

ten's place

weekdays (0 to 6 binary, read as logic 0

if the mask flag is set)

hundredth of a second

10 day ‘ 1 day

110 | 1100s
seconds
10s | s
minutas
10 min ‘ 1 min
hours
10h ‘ ih
year/date
10 day | 1 day
=" weekdays/months
~10 month | 1 month
timer

01h

02h

03h

04h

05h

06h

07h



PCF 8583

Cycle length of the time counters, clock modes

Unit

hundredths of a second
seconds

minutes

hours (24)

hours (12)

date

months
year
weekdays

timer

Counting cycle Carry to next unit

00 to 99
00 to 59
00 to 59
00 to 23
12 am

01 amto 11 am

12 pm

01 pmto 11 pm

01 to 31
01 to 30
01 to 29
01to 28
01to 12
Oto3

Oto6

00 to 99

99 to 00
59 to 00
59 to 00
23 to 00

11 pmto 12 am

31 to 01
30 to 01
29 to 01
28 to 01
12 to 01
6to0

no carry

Contents of month

calendar

1,3,5 7,8, 10, and 12
4,6,9 and 11

2 year=0

2 year=1,2 and 3

10



PCF 8583 Alarm control registers, clock mode

MSB LSB

memory location 08h

7 6 5 4 3 2 1 0 reset state: 0000 0000

_J
timer function:
000 no timer
001 hundredths of a second
011 minutes
100 hours
101 days
110 not usad
111 test mode, all counters
in parallel (factory use only)

timer interrupt enable:
0 timer flag, no interrupt
1 timer flag, interrupt
clock alarm function:

00 no clock alarm
01 daily alarm

10 weekday alarm
11 dated alarm

timer alarm enable:

0 no timer alam
1 timer alarm

alarm interrupt enable:

(only valid when alarm enable in
the control and status register is sat)

0 alarm flag, no interrupt
1 alarm flag, interrupt 11



PCF 8583

controlistatus 00h control/status 00h alarm control 08h
hundradth of a sacond hundredth of a sacond ot hundredth of a second alarm oo
01h ) ) I '
HOs | 1100 s 110 | 1100 11os nJ 11100 s
soconds soconds o2h _GlénQCDnds
02h 0Ah
10s | 1s 10s | 15 |
minutas minutas alarm minutes
10 min | 1 min 03h 10 min | 1 min o | 0Bh
hours hours | h
o4n - alarm hours o
10 h | 1h 10h 1h |
year/date o5 _|_ year/date o5h alarm date
10 day | 1 day o0 10 day | 1 day | 0Dh
weoakdays/months :‘ woekdays/months o6h sfarm month oEn
0&h
10month | 1 month 10month | 1 manth
timer timer
07h alarm timar 0Fh
10 day | 1 day 07h 10 day | 1 day
alarm control 08h

hundredth of a second alarm

110s | 1100 s 0oh Typy alarmOV:
e . — ,,cas‘ v ramci dna
sam meuts — ,,¢as* v ramci dila + deft v mesiaci

| \ 14 . \4 W r N M
F—— — ,,cas* vramci dna + den v tyzdni

| 0Ch
alarm data

| 0Dh
alarm month 0Eh

alarm timer 0Fh




PCF 8583 o

» moda le— oscillator
] salact
CLOCK/CALENDAR 000 - x
17 001 - £/100
+| control '['J.'r:’ -a
011 -m
ALARM TIMER 100 - h
101 - d
clock alam | timer timer Lo
alam control |alarm  overflow  control 110 - x
tt T T T 111 - test

00 - x
01 -l
10 - w

=
11 -t
!Q 1T 1 1

7 G 5 4 3 2 1 0

U
1 ?

CONTROL/STATUS ALAR MﬁEONTFIOL
REGISTER (1) REGISTER

+5V
alarm timer overflow I—E—"
interrupt interrupt

- =
||,J;7 T

(1)} If the alarm enable bit of the control and status register is reset (logic 0), a 1 Hz signal is observed on the interrupt pin INT.
Alarm and timer interrupt logic diagram




PCF 8583

01h
02h
03h
04h
05h

06h

Alarmy

1/10 s 1/100 s

10 s 1 s

10 min 1 min

12/24 | PM/AM | 10 h 1 h
YEAR 10 day 1 day

if C/S (b3) =1 == READ (00

week day

10 m

1

month

if C/S (b3) =1 =>READ (00 0)

0%h
OAh
0Bh
0Ch
0Dh

OEh

14



PCF 8583

b3, k2 o B

b7 b b5, bd | )
01h 1710 s 17100 s ACR (b5,b4) =01 - da1ly alarm
02h 10 s 1 s
03h 10 min 1 min x| 65|43 |2|1]0
04h 12/24 | PWAM | 10 h 1 h
01h 1710 s 17100 s ACR (b5,b4) = 10 - weekday alarm
0Zh 10 s 1 s
03h 10 min 1 min
04h 12/24 | PM/AM | 10 h 1 h
+
06h week day - -] -] - =|x|6|5|4|3|2]|1|0]O0Eh
01h 110 s 1100 s ACR (b5,b4) = 11 - dated alarm
02Zh 10 s 1 s
03h 10 min 1 min
04h 12724 | PMVAM | 10 h 1 h
+
05h X X 10 day 1 day ODh
06h | x X x | 1om ! month OEh AlarmControlRegister

15



PCF8563

- CMOS RTC (roky (priznak storoci), mesiac, deni, den v tyZdni,
hodiny, minuaty, sekundy); 16 8b-ovych registrov (nie vsetky bity su
implementovan¢)
- 12C; az do 400 kb/s; slave adresa pre: RD A3h
WR A2h
- ma zabudovany obvod detekcie poklesu napajania
- zabudovany AC sa inkrementuje automaticky po kazdom RD resp. WR.
-pri RD, resp. WR obsah pocitadiel sa ,,odpamata®. To znamena,
Ze pri prenose cez rady sa negeneruje chyba.
- zabudovany 32768Hz osc.
-obsah pocitadiel je ukladany v BCD formate

Symbol Pin Description
oscl[ 1 it 8| Voo OSClI 1 oscillator input
oscol 2 7 | CLKOUT OsCOo 2 oscillator output
— | PCF8563P | Thd - .
T [3 §]scL INT 3 interrupt output {open-drain: active LOW)
I""ISS T ? SDA "'."'55 4 Elrﬂ‘url('
SDA 5 serial data input and output
MCESDS
sSCL G serial clock input
. . . )
_ Fig 2. Pin configuration DIP8 |  CLKOUT 7 clock output, open-drain 16
Vop 8 positive supply voltage



PCF8563 32768 Hz

|
|
|
! 1024 Hz
0sCI ' 32Hz, 1Hz
oscILLATOR || pviDER CLOCK OUT —D—LGLKOUT
32.768 kHz | ,
0SCO ——1 i otvoreny
|
CONTROL i kolektor
T | monITor Lo oo _
CONTROL_STATUS 1
CONTROL_STATUS 2 |
y CLKOUT_CONTROL
POWER ON
RESET
TIME
VL_SECONDS
MINUTES —>_ (BCD)
Vop —— HOURS 7
e DAYS /
=S WEEKDAYS
CENTURY_MONTHS }
YEARS
WATCH
DOG
t ALARM FUNCTION
! MINUTE_ALARM
HOUR_ALARM
SDA « «  12C-BUS ; DAY ALARM
scL .| INTERFACE WEEKDAY_ALARM |+ T
INTERRUPT ~>—|—INT !
| otvoreny 1
TIMER FUNCTION ' Lolekt !
TIMER_CONTROL | Kotextor
PCF8563 OF TIMER




PCF8563

Formatted registers overview

Bit positions labelled as x are not relevant. Bit positions labelled with N should always be written with logic 0. if read they
could be either logic 0 or logic 1. After reset, all registers are set according to Table 27.

Address |Register name
Control and status registers
00h Control_status_1
01h Control_status 2
Time and date registers
02h VL_seconds

03h Minutes

04h Hours

05h Days

06h Weekdays

07h Century_months
08h Years

Alarm registers

09h Minute_alarm
0Ah Hour_alarm

0Bh Day_alarm

0Ch Weekday alarm
CLKOUT control register
0Dh CLKOUT _control
Timer registers

0OEh Timer_control
0OFh Timer

Bit

7 6 5 4 3 2 1 0
TEST1 N STOP N TESTC N N N
N N N TLTP AF TF AlE TIE
WL SECONDS (0 to 59) (BCD)

X MINUTES (0 to 59) (BCD)

X X HOURS (0 to 23) (BCD)

X X DAYS (110 31) (BCD)

X X X X X WEEKDAYS (0 to 6)

C X X MONTHS (1 to 12) (BCD)

YEARS (0 to 99) (BCD)

AE M MINUTE_ALARM (0to 59) (BCD)

AE H X HOUR_ALARM (0 to 23) (BCD)

AE D X DAY_ALARM (1to 31) (BCD)

AE W X X X X WEEKDAY ALARM (0 to 6)
FE X X X X X FD[1:0]

TE X X X X X TOD[1:0]

TIMER[7:0] 18




PCF8563

Control registers

Control_status_1 - control and status register 1 (address 00h) bit description

Bit
7

2to0

Symbol
TEST1

STOP

TESTC

N

Value
0

1
0
0
1

000

Description

normal mode must be set to logic 0 dunng normal operations
EXT _CLK test mode

unused

RTC source clock runs

all RTC divider chain flip-flops are asynchronously set to logic 0; the RTC
clock is stopped (CLKOUT at 32.768 kHz is still available)

unused

Power-On Reset (POR) ovemide facility is disabled; set to logic 0 for
normal operation

Power-On Reset (POR) ovemde may be enabled
unused

19



PCF8563

Control_status_2 - control and status register 2 (address 01h) bit description

Bit Symbol Value

7to5 N oooL!

4 TP 02
1

3 AF 02
1

2 TF 02
1

1 AIE 02
1

0 TIE 02
1

Description
unused
INT is active when TF is active (subject to the status of TIE)

INT pulses active according to Table 7 (subject to the status of TIE);

Remark: note that if AF and AIE are active then INT will be
permanently active

read: alarm flag inactive

write: alarm flag is cleared

read: alarm flag active

write: alarm flag remains unchanged
read: timer flag inactive

write: timer flag is cleared

read: imer flag active

write: timer flag remains unchanged
alarm interrupt disabled

alarm interrupt enabled

timer interrupt disabled

timer interrupt enabled

[1] Bits labeled as N should always be written with logic 0.

[2] Default value.

20



PCF8563

VL_seconds - seconds and clock integrity status register (address 02h) bit

Gto4 SECONDS Dtobh ten’s place  actual seconds coded in BCD format, see Table 9
3to0 Oto9 unit place

description
Bit Symbol Value Place value Description
7 V0L 0 - clock integrity is guaranteed OK
1 Start-up value. integrity of the clock information is not guaranteed /OK

Minutes - minutes register (address 03h) bit description

Bit Symbol Value Place value Description
T - - - unused
Gto4 MINUTES Otobh ten's place  actual minutes coded in BCD format

3100 Oto9 unit place

Hours - hours register (address 04h) bit description

Bit Symbol Value Place value Description

fto6 - - - unused
Hto4 HOURS Oto2 ten’s place  actual hours coded in BCD format
3to0 Oto9 unit place

Days - days register (address 05h) bit description

Bit Symbol Value Place value Description
TtoB - - - unused

5to4 DAyYsll Oto 3 ten’s place  actual day coded in BCD format
dtal 0to9 unit place

[11 The PCF38563 compensates for leap years by adding a 25th day to February if the year counter contains a

value which is exactly divisible by 4, including the year 00.



PCF8563

Weekdays - weekdays register (address 06h) bit description

Bit Symbol Value Description
Tto3d - - unused
2100 WEEKDAYS Oto6 actual weekday values, see

Weekday assignments

Day Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2
Sunday X X X X X 0
Monday X X X X X 0
Tuesday X X X X X 0
Wednesday X X X X X 0
Thursday X X X X X 1
Friday X X X X X 1
Saturday X X X X X 1

Bit 1

Bit0

22



PCF8563 ver. 2004

Months/century (address 07H) bits description

Bit Symbol Value Description
7 centuryl'] this bit is toggled when the years register overflows from 99 to 00
0 indicates the century is 20xx

1 indicates the century is 19xx

4100 month 01to 12 this register holds the current month coded in BCD format, see Table 16

Month assignments

Month Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
January
February
March
April

May

June

July
August
September
October

November

OO O 0O O O O G O 0 O
o olo o

X | X | x O x X X X X X | X @ =
o K[ X | x| x| x| x| R | KX xR
e e e == T = N N s A e T e T e T s s e
o o O = = O O o o o o O

o ol o o O

December

Bit 0

Years (address 08H) bits description

Bit Symbol Value Description
Tto0 years 00 to 99 this register holds the current year coded in BCD format

23



PCF8563 ver. 2012

Century_months - century flag and months register (address 07h) bit description

Bit Symbol Value Place value Description
7 ci 021 - indicates the century is x
1 - indicates the century is x + 1
6tob - - - unused
4 MONTHS Oto1 ten’s place  actual month coded in BCD format, see

Jto0 0to9 unit place
[1] This bit may be re-assigned by the user.
[2] This bit is toggled when the register Years overflows from 99 to 00.
Month assignments in BCD format
Menth Upper-digit Digit (unit place)
(ten’s place)
Bit 4 Bit 3 Bit 2 Bit 1 Bit0
January 0 0 0 0 1
February 0 0 0 1 0
March 0 0 0 1 1
April 0 0 1 0 0
May 0 0 1 0 1
June 0 0 1 1 0
July 0 0 1 1 1
August 0 1 0 0 0
September 0 1 0 0 1
October 1 0 0 0 0
November 1 0 0 0 1
December 1 0 0 1 0
Years - years register (08h) bit description

Bit Symbol Value Place value Description

Tto4 YEARS Oto9 ten’s place  actual year coded in BCD format[l
3to0 Oto 9 unit place

24

[11 When the register Years overflows from 99 to 00, the century bit C in the register Century_months is

toggled.



PCF8563

Pocas RD, WR je inkrement na 1 sek.

pozastaveny.

1 Hz tick

l

SECONDS

MINUTES

HOURS

LEAP YEAR

CALCULATION

¥

DAYS

WEEKDAY

& * .f

MONTHS

YEARS

—( START )( SLAVE ADDRESS

DATA X DATA —#

25



PCF8563

Alarmové¢ registre

Minute_alarm - minute alarm register (address 09h) bit description

Bit Symbol Value Place value Description
T AE M 0 - minute alarm is enabled
101 - minute alarm is disabled

6to4 MINUTE_ALARM Otob ten’s place  minute alarm information coded in BCD

3to0 Dto9 unit place  format

[11 Default value.

Hour_alarm - hour alarm register (address 0Ah) bit description

Bit Symbol Value Place value Description
T AE H 0 - hour alarm is enabled
101 - hour alarm is disabled
6 - - - unused
5to4 HOUR_ALARM Oto 2 ten’'s place  hour alarm information coded in BCD
Jto0 Oto9 unit place format

[1] Default value.

Day_alarm - day alarm register (address 0Bh) bit description

Bit Symbol Value Place value Description
T AE D 0 - day alarm is enabled
101 - day alarm is disabled
6 - - - unused
5to4 DAY ALAREM Oto3 ten’s place day alarm information coded in BCD
3to0 Oto9 unit place format

26
[11 Default value.



PCF8563 Alarmové¢ registre

Weekday_alarm - weekday alarm register (address 0Ch) bit description

Bit Symbol Value Description

7 AE W 0 weekday alarm is enabled
101 weekday alarm is disabled

6to3d - - unused

2to 0 WEEKDAY _ALARM 0Otob weekday alarm information

[1] Default value.

27



Priestupny rok

Rok, v ktorom je jeden den naviac.
Do6vod: Synchronizacia s astronomickym rokom,

ktorého dizka je cca 365,25 dia.
Skutocnost’ je trocha kratSia. Preto nie kazdy Stvrty rok je priestupny.

Z0 storocCi su priestupné len tie, ktoré su suCasne bezo zvysku
deliteI'né 100-ou a 400-ou.

Napr.: obvod PCF8563 bude povazovat’ rok 2100 za priestupny,
a) ked’ nie je.

Obvod PCF8583 pocita roky modulo Styri,
to znamena treba oSetrit’ priestupné roky softwarovo.

28



Priestupny rok

PCF8563 & PCARB565:
— 8-bit register rokov v BCD formate.

— Na urcenie storocia je vyhradeni jednobitovy priznak.
Tento priznak sa zmeni, ak rok ,,prete¢ie®. 99 — 00.

PCF8583 & PCF8593:

— tieto obvody maju Stvorro¢ny kalendar.

Atd’.

29



Pripojenie na 12C zbernicu.

i

I1F

ZL

Voo
7
T ———»| SDA
MASTER
1 TRANSMITTER/
* RECEIVER
< SCL
100 nF
Voo
SCL
CLOCK CALENDAR
05Cl1 PCF8563
SDA Voo
T—o0sCco oy oD
™
R R R pull-up resistor
R= "
=,

SDA  SCL
(12C-bus)

30



e .
Napajanie:
Vsup
D1
2w
optional _L -
1 30Vto3eV 100 nF RTC
=™ lithium y
ss
77 001aai847

D2 may not always be necessary. Refer to text.
Backup circuit using primary lithium cell

Vaup

D1
R1

L I 1'-'rl:ll::l
I C1 -
36ViodBY 100 mF RTC

NICAMIMH
Vss
7 7 001aaig48

Due to the low RTC current consumption, a parallel diede over R,
(directed from the battery to the RTC) will not be of any use.

The voltage drop over R, is small
Backup circuit using secondary cell (NiCd or NiMH)

Some suggestions for diode D1

1N4148 BAS45A BAS45AL BAST716
Package leaded leaded SMD SMD
Typ. reverse current Ir at 25 °C - 0.2 nA 0.2nA 0.2nA
Max. reverse current Iz at 25 °C 25 nA 1nA 1nA 5nA
Price indication, relative w.r.t. 1 X 8x 3.5x
1N4148 (0.02%)

BAS116
SMD
3 pA
5nA

3x

BAV170
SMD
3 pA
5nA

3x

N

QE

—— ¢

[
i3

Overview of common backup supply components and key selection criteria

Technology Operating Self- Charging circuit Backup time
Temperature discharge and nr. of cycles
[°C] rate
Primary Lithium -30 to +80 Low n.a. Long
Rechargeable 0 to +40 Medium Simple / £ 500 Short

(NICd / NiMH) (during charging)

Super Capacitor -40 to +85 High Simple / unlimited Short

Cost

Low

Medium

Medium / High

Restrictions on
disposal and
safety

High

Medium

Low
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ppm

“The second (abbreviation, s or sec) is the Standard International ( SI ) unit of
time.

One second is the time that elapses during 9,192,631,770 (9.192631770x 10 °)
cycles of the radiation produced by the transition between two levels of the
cesium 133 atom.”

To odpoveda chybe 1s za nieckol'’ko milion rokov. Co je cca 108 ppm.
Co je to 1ppm?

Co to znemena, ak povieme hodiny utekaji/meskajt 1s/dei?
1s/ (pocet sekund za den) = 1/(24*3600)=11,57ppm

1 s/year = 0.031 ppm.
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