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I2C-Bus

RTC 8564 JE / NB
32.768 kHz ( )

I2C-BUS ( 400 kHz )
1.8 V 5.5 V

( ) 1.0 V 5.5 V / Ta = 20 C +70 C
275 nA ( Typ. ) / VDD = 3.0 V

 32.768 kHz CLKOUT ( C-MOS )

, , ,

I2C-Bus PHILIPS ELECTRONICS N.V. 

1.
 32.768 kHz I2C-BUS

, , , , , ,
,

C-MOS

, ,

2.

Control 1 

Seconds 

Minutes 

Hours 

Days 

Month / Century 

Control 2 

Weekdays 

Years 

Minutes Alarm 

Hour Alarm 

Day Alarm 

Weekday Alarm 

Timer Control 

CLKOUT frequency 

Timer 

00

0F

OUTPUT 
CONTROL 

CONTROL 
LOGIC 

POR

OSC

32.768 kHz 
CRYSTAL 

CLKOUT
CLKOE

DIVIDER 

Voltage Detector 

ADDRESS 
REGISTER 

I2C-BUS 
INTERFACE 

/ INT

SCL
SDA
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3.

3.1.

RTC 8564 JE

1. N.C. 20. N.C. 
2. N.C. 19. N.C. 
3. CLKOE 18. N.C. 
4. VDD 17. N.C. 
5. CLKOUT 16. N.C. 
6. SCL 15. N.C. 
7. SDA 14. N.C. 
8. (GND) 13. N.C. 
9. GND 12. N.C. 

10. / INT 

# 1

# 10 

# 20 

# 11 

11. N.C. 

VSOJ 20pin

RTC 8564 NB

1. / INT 22. N.C. 
2. GND 21. N.C. 
3. (GND) 20. N.C. 
4. N.C. 19. N.C. 
5. SDA 18. N.C. 
6. SCL 17. N.C. 
7. CLKOUT 16. N.C. 
8. VDD 15. N.C. 
9. CLKOE 14. N.C. 

10. N.C. (13)
11. N.C. 

# 1

# 11

# 22 

(#12) 

(12)

SON 22pin

3.2.

SCL  I2C-BUS

SDA

I2C-BUS , ,

CLKOUT 

CLKOE

CLKOUT ( C-MOS )
CLKOE  FE , FD1 , FD0 CLKOUT

CLKOE , FE , FD1 , FD0  CLKOUT
32.768 kHz, 1024 Hz, 32 Hz, 1 Hz

CLKOUT " L "

CLKOE pin
input 

FE 
bit 

CLKOUT pin 
output 

1 Output ( C-MOS )" H "
0 OFF ( " L " )
1 OFF ( " L " )" L " 0 OFF ( " L " )

( 0 V ) CLKOE = " H "
32.768 kHz

/INT , ( " L " )

VDD +

GND ( )

(GND) GND

N.C.

IC
OPEN GND VDD

) RTC 8564NB ( SON-22pin ) 14 pin 22 pin N.C.

) VDD GND 0.1 F
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4.  / 
4.1.

RTC 8564 JE ( VSOJ 20pin )

0.650.22

1.3 1.5 Max.

0.12 0.1

0 Min.

(0.75)

(0.75)

Unit : mm 

1.5

3.8

1.5

0.65  9 = 5.85 

0.3

0.35 0.65
5.4

7.0  0.3

#1

#20 #11

#10

( )

RTC 8564 NB ( SON 22pin )

0.1

Unit : mm
6.3 Max.

0.5 0.2
#1

#22 #14

#11

#14

#11 #1

#22

P 0.5  10 = 5.0 

0.5

5.25

0.25

0.7

0.750.25

0.7

#1 
#11 

#22

2 )

3 )

#14

( )

1) ( )
2)

3)

4.2.

RTC 8564 JE ( VSOJ 20pin )

R8564

E 1234 A

RTC 8564 NB ( SON 22pin )

E1234 A

R8564  
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5. GND=0 V

VDD VDD GND 0.5 +6.5 V 

IDD VDD 50 50 mA 

VI GND 0.5 VDD+0.5 V 

VO /INT GND 0.5 VDD+0.5 V 

DC II 10 10 mA 

DC IO 10 10 mA 

TSTG 55 +125 C

6. GND=0 V

VDD
I2C-BUS

400 kHz 1.8 5.5 V 

VDD VLOW ( 1) 5.5 V 

TOPR 40 +85 C

1 ) [ 8.1. DC ]

7.  GND = 0 V , Ta = +25 C , VDD = 3.0 V

Item Symbol Comments Min. Typ. Max. Unit 

fo   32.768 
( Typ. )

kHz

f / f Ta = +25 C
VDD = 3.0 V 5 23

( 1)
10 6

f / V
Ta = +25 C
VDD = 1.0 V 5.5 V

2  +2 10 6 / V

Top Ta = 10 C +70 C
VDD = 3.0 V ; +25 C 120  +10 10 6

tSTA
Ta = +25 C
VDD = 1.8 V   3.0 s 

fa Ta = +25 C
VDD = 3.0 V ; 5  +5 10 6

/ year

1 ) 1 ( )
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8.

8.1. DC
GND = 0 V , VDD = 1.8 V 5.5 V , Ta = 40 C +85 C

 Min. Typ. Max. 

fSCL = 400 kHz   800 A

( CLKOUT = OFF )
IDD

fSCL = 100 kHz   200 A

fSCL = 0 Hz, VDD = 5.0 V  330 800 nA 

fSCL = 0 Hz, VDD = 3.0 V  275 700 nA 
( CLKOUT = OFF )

IDD

fSCL = 0 Hz, VDD = 2.0 V  250 650 nA 

fSCL = 0 Hz, VDD = 5.0 V  2.5 3.4 A

fSCL = 0 Hz, VDD = 3.0 V  1.5 2.2 A( CLKOUT = 32.768 kHz
, No Load ( CL = 0 pF ) )

IDD32K

fSCL = 0 Hz, VDD = 2.0 V  1.1 1.6 A

" L "  VIL GND 0.5 0.3 VDD V

" H "  VIH 0.7 VDD VDD + 0.5 V

" L " IOL
( SDA ) VOL = 0.4 V, VDD = 5 V 3   mA 

" L " IOL
( /INT ) VOL = 0.4 V, VDD = 5 V 1   mA 

" L " IOL
( CLKOUT ) VOL = 0.4 V, VDD = 5 V 1   mA 

" H " IOH
( CLKOUT ) VOH = 4.6 V, VDD = 5 V   1 mA 

 ILO VO = VDD or GND 1  1 A

Ta = 20 C +70 C  0.9 1.0 V
VLOW

Ta = 40 C +85 C  0.9 1.1 V
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8.2. AC
GND = 0 V , VDD = 1.8 V 5.5 V , Ta = 40 C +85 C

 Min. Typ. Max. 

SCL fSCL    400 kHz 

tSU;STA  0.6   s

tHD;STA  0.6   s

tSU;DAT  100   ns 

tHD;DAT  0   ns 

tSU;STO  0.6   s

tBUF  1.3   s

SCL " L " tLOW  1.3   s

SCL " H " tHIGH  0.6   s

SCL, SDA tr    0.3 s

SCL, SDA tf    0.3 s

tSP    50 ns 

tHD ; DATtSU ; DATtHD ; STA 

tLOW tHIGH 1 / fSCL 

tr tf

tSU ; STA 

SDA

SCL 

START 
CONDITION 

(S)

BIT 7 
MSB 
(A7)

BIT 6 

(A6)

ACK 

(A)
Protocol 

tBUF 

tSU ; STO 

STOP 
CONDITION 

(P)

START 
CONDITION 

(S)

(P) 

(A) 

tHD ; STA

tSU ; STA

(S)

BIT 0 
LSB 

(R/W)

(S) 

tSP 

(1) [ START STOP
] 1

1 BUS I2C-BUS

(2) 8 8
8
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9.

(1)

-150

-100

-50

0

-50 0 50 100

Temperature [ C]

 10-6
T = +25 C  Typ.

 = -0.035  10-6  Typ.

(2)

- 3

2

+ 3

 0

3 4 5

Condition :
3 V as reference, Ta=+25 C

Supply Voltage VDD[V]

[ ]

1.
fT = ( T X ) 2

fT
[ 1 / C2 ] 2

( 0.035 0.005 ) 10 6 / C2

T [ C ] ( +25 5 C )
X [ C ]

2.

f/f = f/fo + fT + fV
f/f  ,

( )
f/fo  
fT
fV

3.
= f/f 86400[ ]

f/f = 11.574 10 6

1 /

(3)

(3-1) ( i ) 
CLKOUT=OFF

IDD[ A]

2

Supply Voltage VDD[V]

1.0

0.5

3 4 5

Condition :
fSCL=0 Hz, Ta=+25 C, CLKOUT=OFF

(3-2) ( ii ) 
CLKOUT=32.768 kHz

CL=30 pF

2

10

5

3 4 5

Condition :
fSCL=0 Hz, Ta=+25 C, CLKOUT=32.768 kHz

IDD32K[ A]
CL=0 pF

Supply Voltage VDD[V]
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10.

SCL

SDA

GND

VDD

VDD
SCL

SDA

t rR = C BUS

Pull up Registor

[ 8564 ]
SCL

SDA

GND

VDD

SLAVE ADRS = 1010001

I C-BUS 2

I C-BUS2
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11. 

1) 

C-MOS IC
(1) 

IC

(2) 

( VDD GND ) 0.1 F (
)

1 (       ) GND

(3) 
, ,

VDD GND
(4) 

2) 
(1) 

 +260 C
 (  ) 

2

(2) 
,

(3) 
(

, , , )
(4) 

(5) 

1 GND 2 ( )

RTC 8564 JE ( VSOJ 12 pin )

RTC 8564 NB ( SON 22 pin )

+1  +5 C / s 100 s 
Pre-heating area 

1 5 C / s

time [ s ]

Temperature [ C ]

+170 C +220 C

+260 C Max. 

+1  +5 C / s

35 s 
Stable Melting area 
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12.

12.1.

1)

, , / /
4  2099

 [ 13.1.  ] 

2)

 244.14 s 255 min

 TF = " 1 "  /INT = " L "

 [ 13.2.  ] 

3)

 [ ], [ ], [ ], [ ]
 AF = " 1 "  /INT = " L "

 [ 13.3.  ] 

4) 32.768 kHz

32.768 kHz  CLKOUT ( CMOS )
 32.768 kHz, 1024 Hz, 32 Hz, 1 Hz

 [ 13.1.9. CLKOUT  ] 
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12.2.

) 0 V  VL  VL = " 1 "

1. 0 V  VL " 1 "

2. 0 V  FE " 1 "
FD1,FD0 " 0 "

CLKOE = " H "  CLKOUT 32.768 kHz

3. 00 ( Control 1 ) 2 TEST
" 0 " " 0 "

" 1 "

4. ' 0 ' " 0 "

5. ' '
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13.

13.1.

13.1.1. 1 ( Reg 00 [h] )

, /

1) TEST ( bit 7 , bit 3 )
  2 TEST

" 0 " " 0 "

" 1 "

2) STOP
, , ,

  STOP " 1 " , , ,

1) [ STOP " 1 " ]
(1) [ ,  STOP " 0 " ]
(2) [ STOP = " 1 " , ]

2) STOP " 1 " CLKOUT
(1) 32.768 kHz  32.768 kHz
(2) ( 1024Hz, 32Hz, 1Hz )  CLKOUT

3) STOP " 1 "  I2C-BUS

  STOP " 0 " ( )

 STOP " 1 " " 0 " 1 ( 1 ) 0.5 [ ]
  (

0.5 )
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13.1.2. 2 ( Reg 01 [h] )

1) TI / TP ( Interrupt Signal Output Mode Select. Interrupt / Periodic )
( TF " 0 " " 1 " ) 1

" 1 "
" 0 "  1

 [ 13.2.  ] 

2) AF ( Alarm Flag )

" 0 " " 1 "
 [ 13.3.  ] 

3) TF ( Timer Flag )

" 0 " " 1 "
 [ 13.2.  ] 

4) AIE ( Alarm Interrupt Enable )
( AF " 0 " " 1 " )  /INT

" 1 "  /INT " L "

" 0 "  /INT " L "
 [ 13.3.  ] 

5) TIE ( Timer Interrupt Enable )
( TF " 0 " " 1 " )  /INT

" 1 "  /INT " L "

" 0 "  /INT " L "
 [ 13.2.  ] 
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13.1.3. ( Reg 02 [h] 04 [h] )

 [ ], [ ], [ ]

BCD  [Seconds]  " 0101 1001 "  59[ ]

 STOP " 1 "
( )

1) [ Seconds ]
  [ ]
  00 , 01 , 02 59 , 00 , 01

2) [ Minutes ]
  [ ]
  00 , 01 , 02 59 , 00 , 01

3) [ Hours ]
  [ ]  24
  00 , 01 , 02 23 , 00 , 01

4) VL ( Voltage Low Flag )

VLOW[V] ( 1) " 0 " " 1 "
" 1 " RTC

(1) VL  0 V " 1 "

(2) VL " 1 "

(3) VL " 0 "

(4) VL [
]

VLOW

GND 

VDD 
VL=”1” VL=”0” VL=”1” 

VL=”1”
VLOW VL=”0”
VLOW VL=”1”

, VL VL

(5) VL
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13.1.4. ( Reg 05 [h] , 07 [h] , 08 [h] )

 2001 01 01 2099 12 31 [ ], [ ], [ ]

BCD  [Days] " 11 0001 "  31

1) [ Days ]

[ ]

[ ]
[ ] 4 ( 04 , 08 , 12 88 , 92 , 96 ) " "

02 [ ] 02 01 , 02 , 03 28 , 29 03 01

[ Days ]
1, 3, 5, 7, 8, 12  01 , 02 , 03 30 , 31 , 01
4, 6, 9, 11  01 , 02 , 03 30 , 01 , 02
2  01 , 02 , 03 28 , 01 , 02

Write / Read 

2  01 , 02 , 03 28 , 29 , 01

2) [ Months / Century ]

[ ]
 01 , 02 , 03 12 , 01 , 02

3) [ YEAR ]

[ ]
 00 , 01 , 02 99 , 00 , 01

[ ] 4 ( 04 , 08 , 12 88 , 92 , 96 )

4) C ( Century bit )

99 00 " 0 " " 1 "
21 0 2100 " 1 " (

 2101 22 )

13.1.5. ( Reg 06 [h] )

[ ( ) ]  bit 0 bit 2  3

7
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13.1.6. ( Reg 09 [h] 0C [h] )

 [ ], [ ], [ ], [ ]  AIE, AF
/

 AF = " 1 "  /INT = " L "

 [ 13.3.  ] 

13.1.7. ( Reg 0E [h] )

 TI / TP ( Reg 01 [h] ) , Timer ( Reg 0F [h] ) ,
TF, TIE /

1) TE ( Timer Enable )

" 1 "
" 0 "

 [ 13.2.  ] 

2) TD1,TD0 ( Timer countDown interval select 1, 0 )
( )

2 4
 [ 13.2.  ] 

13.1.8. ( Reg 0F [h] )

( )
1 ( 01 h ) 255 ( FF h )

 TE, TI / TP , TF, TIE, TD1, TD0 /

01 h 00 h  TF = " 1 " , /INT = " L "

( )
 2

 [ 13.2.  ] 
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13.1.9. CLKOUT ( Reg - 0D [h] )

 CLKOUT

CLKOE = " H "

 CLKOE " L "  CLKOUT = " L "

1) FE ( Frequency output Enable )
( CLKOE = " H " )  CLKOUT

FE " 1 "  CLKOUT  FD1, FD0

FE " 0 "  CLKOUT ( " L " )

2) FD1, FD0
  FD1, FD0

3) CLKOUT

CLKOE pin 
input

FE
bit

FD1 
bit

FD0 
bit

CLKOUT pin 
output

0 0 32768 Hz Output ( C-MOS )
0 1 1024 Hz Output ( C-MOS )
1 0 32 Hz Output ( C-MOS )

1

1 1 1 Hz Output ( C-MOS )
" H "

0 OFF ( " L " )
1 OFF ( " L " )" L "
0 OFF ( " L " )

 : don't care  
0 V  FE " 1 "

 FD1,FD0 " 0 "
CLKOE " H " CLKOUT

32.768 kHz

) STOP " 1 " CLKOUT
  STOP " 1 " CLKOUT
  (1) 32.768 kHz  32.768 kHz
  (2) ( 1024Hz, 32Hz, 1Hz )  CLKOUT
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13.2.
 244.14 s 255 min ( period )

 1 [ ] [
] 2

 TF = " 1 "  /INT = " L "

13.2.1.

(1) ( )
(2) ( period = )
(3)  /INT ( " L " ) /

( TE, " 0 " " 1 " )
(1) TF ( Timer Flag ) " 0 " " 1 "
(2) TIE ( Timer Interrupt Enable ) " 1 "  /INT  Hi-z " L "

1) ( TI / TP = " 0 " )

 1
[ ( TE = " 1 " ) TF " 0 " ]

( Period )

/INT " L "
" L "  TF " 0 " ( TIE = " 1 " )

/ INT

TIE = " 1 "
TF = " 0 "              TF = " 0 " " 1 "
TE = " 0 " " 1 "

TF = " 1 " " 0 "

period 

2) ( TI / TP = " 1 " )

 /INT tRTN " L "
Hi-z

 Hi-z /INT

/ INT

tRTN

TIE = " 1 " " 0 "

period 

TIE = " 1 "
TF = " 0 "              TF = " 0 " " 1 "
TE = " 0 " " 1 "
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3)

(1) TE ( Timer Enable ) " 0 " " 1 "

( TE = " 0 " )
( / Reg 0F[h] )

) /

(2) TE " 1 "  TD1, TD0 ( Timer countDown interval select 1, 0 )
( ) ( Timer Register / Reg 0F[h] )

( Period ) = ( )

(3) 0

1) TF ( Timer Flag ) " 1 "

2) TIE ( Timer Interrupt Enable ) " 1 "  /INT  Hi-z " L "

/INT Hi-z " L "  TI / TP (
/ ) /INT = " L " / Hi-z

3)

TE " 1 " /

(4) TE " 1 " " 0 "

1) TF " 0 " " 1 "

2)

( TE = " 0 " )

)

[ 5 ( 05h ) ]

period 

TE-bit 
( Timer Enable )

" 1 "

( ON )

( Timer Register )

( )

5 4 3 2 1 0
5 4 3 2 1 0

5 4 3 2 1 0
5

TE-bit " 1 " (
5 ( 05h ) )

4 3

" 0 "

( OFF )

period period 

/INT
( )

TIE = " 1 "
tRTN " L "
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13.2.2.

( TE = " 0 " )
( / Reg 0F[h] )

) /

TE " 0 " TF, TIE " 0 " " 0 " ( = )

1) TI / TP ( Interrupt Signal Output Mode Select. Interrupt / Periodic )

1

TI / TP

0
[ ]

 1
Write / Read

1
[ ]

2) TD1, TD0 ( Timer countDown interval select 1, 0 )

( )
2 4

1) ( TI / TP = " 1 " )  /INT " L " Hi-z tRTN

2) 1 Hz [ ]
[ ]  0.9

0.1  1 ( 2 )

3) 1 / 60 Hz [ ]
[ ]  50

10  1 ( 2 )
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3) ( Timer Register )

  Timer Register ( Reg 0F[h] ) ( )
1 ( 01 h ) 255 ( FF h )

 01h 00h TF " 1 "

( TE " 1 " " 0 " )

( TE = " 0 " )

( ( )
 2 )

4) TE ( Timer Enable )

TE

0

Write / Read

1
01h 00h

TF " 1 "

TE " 1 "

5) TF ( Timer Flag )

" 0 " " 0 " " 1 "

TF

0

TF 0 ( )

[ ( 1 ) ]

1) TF 0 /INT " L "
( /INT Hi-z )

2) TE = " 1 "
01h 00h

 TF " 1 " / /INT " L "

Write 

1 " 1 "

0

Read
1

" 0 "



RTC 8564 JE / NB

Page 22 ETM11J-06

6) TIE ( Timer Interrupt Enable )

 /INT

" 1 "  /INT " L "

" 0 "  /INT

TIE

0

1 )
( /INT = Hi-z )

2 )
( /INT " L "  Hi-z )

Write / Read

1

( /INT = Hi-z " L " )

[ ( 1 ) ]

( TF = " 1 " ) TIE
" 0 " " 1 "  /INT " L "

13.2.3.

( TD1, TD0 ) ( Timer Register )

Timer Register 4096 Hz 

TD1,0 = 0,0

64 Hz 

TD1,0 = 0,1

1 Hz 
( 1 )

TD1,0 = 1,0

1/60 Hz 
( 1 )

TD1,0 = 1,1

0 (00h)
1 (01h) 244.14 s 15.625 ms 1 s 1 min 

2 (02h) 488.28 s 31.250 ms 2 s 2 min 

3 (03h) 732.42 s 46.875 ms 3 s 3 min 

255 (FFh)  62.26 ms  3.984 s  255 s  255 min 

1
+0 / 1

1

1

( ( ) ) ( )

) =
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13.2.4.

13.2.4.1. ( TI / TP = " 0 " )

 1

TIE bit 

/ INT

TF bit 

TE bit 

2nd period

" 1 "

" 0 "

" 1 "

" 0 "

Hi - z

" L "

" 1 "

" 0 "

TE " 0 "  TF " 1 "
 /INT  TF bit

" 0 "

TF bit " 0 "
  / INT

 TE, " 0 " " 1 " ( )
) ( TE = " 0 "

) ( / Reg 0F[h] )

RTC

Write

(1) 

(1) 

(2) 

01 h 00 h

(3) 

(7) 

(4) 

" 1 "

(8) 

TF bit " 0 "  / INT
 TE bit

Hi-z

01 h 00 h

1st period 

(5) 

(6) 
TE = " 0 "

( TE = " 0 " )
( / Reg 0F[h] )

) /

TE " 0 " TF, TIE " 0 " " 0 " ( = )

(1)  TE, " 0 " " 1 "

(2)
 01h 00h

(3)  TF " 1 "

(4) TIE = " 1 "  /INT " L "
TIE = " 0 "  /INT Hi-z

(5)  TF " 1 "  TIE  /INT

(6)  TE " 1 "

 TF " 0 "
TE = " 1 "  TF " 0 " (

)
01h 00h [  TF " 1 " / /INT " L "

]

(7)  TF " 1 "  TF " 0 " " 1 "
TE " 0 "  TF " 1 "  /INT

(8)  TF bit " 0 "  /INT " L "  Hi-z
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13.2.4.2. ( TI / TP = " 1 " )

TIE bit 

/ INT 

TF bit 

TE bit 

tRTNtRTNtRTN 

2nd period1st period 3rd period

" 1 "

" 0 "

" 1 "

" 0 "

Hi - z

" L "

" 1 "

" 0 "

TF bit " 0 "
tRTN

" L "

TE " 0 "

 TE, " 0 " " 1 " ( )
) ( TE = " 0 " )

( / Reg 0F[h] )

RTC

Write

(1) 

(1) (2) 01 h 00 h

(3) 
(4) 

(5) 

" 1 "

(6) 

(10) 

(10) 

(8) 

(9) 

(7) 

(11) 
TE " 0 "

 TF " 1 "

( TE = " 0 " )
( / Reg 0F[h] )

) /

TE " 0 " TF, TIE " 0 " " 0 " ( = )

(1)  TE, " 0 " " 1 "

(2)
 01h 00h

01h 00h

( )

(3) TF " 1 "

(4)  TF " 1 "  0 " 1 "
( 11 ) TF " 1 "  TE " 0 "  TF " 1 "

(5) TIE = " 1 "  /INT " L "
( 9 ) TIE = " 0 "  /INT Hi-z

(6)  /INT  tRTN " L " Hi-z

(7)  /INT = " L "
 (4) TF 0 " 1 "

(8)  /INT = " L "  TF, " 1 " " 0 "  tRTN  /INT = " L "

(10)  TE, " 1 " " 0 " ( )
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13.3.
 [ ], [ ], [ ], [ ]

 AF = " 1 "  /INT = " L "

/INT " L "
/INT " L "

/INT

AIE = " 1 " ( AF = " 0 " " 1 " ) AF = " 1 " " 0 " or
AIE = " 1 " " 0 "

13.3.1.

AIE bit 

/ AIRQ 

AF bit 

" 1 "

" 0 "

Hi - z

" L "

" 1 "

" 0 "

RTC

Write

(1) 

(2) 
(3) 

(4) 

" 1 "

(5) 

(7) 

(6) 

(1)  [ ], [ ], [ ], [ ]

(2)  AF " 1 "

(3)  AF " 1 "  0 " 1 "

(4) AIE = " 1 "  /INT " L "
 /INT " L " AF AIE

(5)  /INT = " L "  AIE, " 1 " " 0 "  /INT " L "  Hi-z
 AF 0  /INT AIE

(6)  /INT = " L "  AF,  " 1 " " 0 "  /INT " L "  Hi-z

(7) AIE = " 0 "  /INT Hi-z
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13.3.2.

AIE " 0 "

1) ( Reg - 09 [h] 0C [h] )

 [ ], [ ], [ ], [ ]

AF " 1 "
AIE " 1 "  /INT " L "

AE

1) AE = " 1 "
AE " 1 "

) [ ],[ ],[ ] = [ ]

[ ] ( DAY Alarm ( Reg 0B[h] ) ) 80 h ( AE = " 1 " )

2) 4 AE " 1 "

2) AF ( Alarm Flag )

" 0 " " 0 " " 1 "

AF 

0
AF 0

" 0 "  /INT " L " ( Hi-z )Write 

1 " 1 "

0

Read
1

" 0 "
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3) AIE ( Alarm Interrupt Enable )

 /INT

" 1 "  /INT " L "

" 0 "  /INT

AIE 

0

1 ) 
( /INT = Hi-z )

2 ) 
( /INT " L "  Hi-z )

Write / Read

1
( /INT = Hi-z " L " )

( AF = " 1 " ) AIE
" 0 " " 1 "  /INT " L "

 / INT " L "  AIE = " 0 " AF
( AF, " 0 " " 1 " ? )

13.3.3.

1)

 [ ], [ ], [ ], [ ] 4

 24

AE " 1 "
 4 AE " 1 "

2)

Reg 0C[h] Reg 0B[h] Reg 0A[h] Reg 09[h]

Weekday
Alarm

[ ]

Day
Alarm

[ ]

Hour
Alarm

[ ]

Minute
Alarm

[ ]

[ ]
7 30

01 h
( [ ] )

AE bit " 1 "
( [ ] )

07 h
( 7 )

30 h
( 30[ ] )

15
7 30

AE bit " 1 "
( [ ] )

15 h
( [15] )

19 h
( 7 )

30 h
( 30 )

00 ( 1 )
AE bit " 1 "
( [ ] )

AE bit " 1 "
( [ ] )

AE bit " 1 "
( [ ] )

00 h
( 00 )
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13.4. /INT " L "

1) /INT " L "

  /INT , 2

( /INT = " L " ) TF, AF
( " 1 "  )

2) /INT " L "

  /INT " L "  TIE, AIE " 0 "

  /INT " L "  TF, AF
( " 1 " )
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13.5.

( )

( )

1)

Control 1 Control 1 ( Reg 00[h] )
2 TEST " 0 "

Control 2 Control 2 ( Reg 01[h] )
AIE, TIE " 0 "

[ / / [ ] : : ] ( Reg 02[h] 08[h] )
 [ ]

)

( Reg 09[h] 0C[h] )
(  4 AE
" 1 " )

CLKOUT
CLKOUT ( Reg 0D[h] )
( [ 32.768 kHz ]

FE " 0 " )

( Reg 0E[h] 0F[h] )
(  TE " 0 "

)

Reg 00[h] 0F[h]
STOP " 1 ( = ) "

 STOP " 0 ( =
) "

2)

Wait ( 1 ( ( tSTA [ s ] )
)

( [ ] )
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3)

1) VL

2) VL " 1 "
(

)

3)

( 1 (
( tSTA [ s ] )

) )

4)
(

[ ] )

No ( VL = " 1 " )
VL = " 0 " ?

Yes 
( VL = " 0 " )

1 2

4

Wait 

3

4)

STOP " 1 "
STOP " 1 "

[ / / [ ] : : ] ( )

STOP " 0 "
STOP " 0 " ( )
STOP " 1 " " 0 " ( )
STOP " 1 " " 0 "
[ [ ] + 0.5 s ]

[ 0.5 s [ ] ]

[ 10 ] STOP " 1 " " 0 " ]
10.5 s  0.5 s  11 s

 1 s

5)

1  [ / / [ ] : : ]
 STOP " 0 "

( STOP " 1 " )
 I2C-BUS

I2C-BUS ( )
I2C-BUS
I2C-BUS [ 1 ]
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6)

TE " 0 "
TE " 0 "

TF " 0 "
TIE " 0 "

TF  TIE " 0 "
( /INT )

3

( Reg 0F[h] )
) /

TE " 1 "
TE " 1 "

)
/ ( 3 )

TI / TP

1

( 1
)

1)
TI / TP " 1 "

2) 1
TI / TP " 0 "

1

TIE

2

/INT ( " L "
)

1) " L "
TIE " 1 "

2) " L "
TIE " 0 "

2

TD1, TD0
( = )

TD1, TD0

3
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13.6. I2C-BUS /

13.6.1. I2C-BUS

  I2C-BUS  SDA ( ) SCL ( ) 2 2
/ / /

SCL, SDA High
 SCL High SDA

SDA SCL LOW
SCL HIGH  SCL 1 1

  I2C-BUS

13.6.2.

  I2C-BUS AND

  SCL, SDA VDD BUS ( )
SCL, SDA High

 I2C-BUSCPU [ 8564 ]

SDA 
SCL 

VDD

" " " "

" " " "

RTC  CPU RTC /
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13.6.3. I2C-BUS

SCL 

START 
condition 

SDA 

1 s ( Max. ) 

Repeated START 
condition 

STOP 
condition 

[ S ] [ Sr ] [ P ] 

1) START condition / Repeated START condition  STOP condition 

(1) START condition ( )
 I2C-BUS

 SCL High  SDA High Low

(2) STOP condition ( )
 I2C-BUS

 SCL High  SDA Low High

(3) Repeated START condition / Re-START condition ( )
 START condition  STOP condition  START condition

 Re-START condition ( ) START 
condition  SCL High  SDA High Low

2)

1)
START, Re-START condition STOP condition

2) STOP condition
STOP condition

( RTC (
= SDA ) )

3) 1  BUS
RTC  START condition STOP condition 1

( START condition STOP condition Re-START condition
 START condition STOP condition 1

)
1 RTC BUS I2C-BUS

/
(

" 1 " )  START condition

4)
RTC STOP condition START condition

1.3 s ( tBUF )

SCL 

SDA 

1.3 s ( Min. ) 

STOP 
condition 

START 
condition 

[ P ] [ S ]
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13.6.4. I2C-BUS

1)

START condition  8 bit / 1 Byte  START condition STOP 
condition Byte ( 1 1 )

/
F h 0 h 

( ) SDA  SCL Low
( )  SCL High

SCL

SDA 

 SCL High SDA START, Re-START condition  STOP condition

2) ( )

 8 bit = ( Low
)

( )

SCL 8 bit Low SDA
SDA Low ( = )

SCL

( )
SDA

1 2 8 9

( )
SDA

SDA

Low

1 Byte  SCL 9 bit
SDA

1 Byte

SDA STOP condition

13.6.5.

  I2C-BUS

[ START condition ] + [ ( + R/W ) ]

7 bit [ 8564 ] [ 1010 001 ]
7 bit  R/W bit ( " " ) 8 bit
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13.6.6. I2C BUS

I2C BUS

1) [ 1 I2C-BUS  1 ]

2) [  STOP = " 0 " ]
(  STOP " 0 " )

CPU [ 8564 ]

[ 8564 ]
[ 8564 ] 1

(1) CPU [S]
(2) CPU [ 8564 ] R/W
(3) [ 8564 ]
(4) CPU [ 8564 ]
(5) [ 8564 ]
(6) CPU (4)
(7) [ 8564 ]
(8) (6)(7) [ 8564 ]
(9) CPU [P]

S

(1) 

0

R/W

0

(3) (4)

0

(5)

0

(8)

P

(9)

[ 8564 ]

(6)

0

(7)(2)

(1) CPU [S]
(2) CPU [ 8564 ] R/W
(3) [ 8564 ]
(4) CPU [ 8564 ]
(5) [ 8564 ]
(6) CPU [Sr] ( [P] )
(7) CPU [ 8564 ] R/W
(8) [ 8564 ] ( CPU [ 8564 ] )
(9) [ 8564 ] (4)
(10) CPU [ 8564 ]
(11) (9)(10) [ 8564 ]
(12) CPU "1"
(13) CPU [P]

S

(1) 

0

R/W

0

(3) (4)

Sr

(6)

0

(5)

1

R/W

0

(8) (9)

0

(10) (11)

P

(13)

1

(12)

[ 8564 ] CPU

(7)(2)

+ 1
(1) CPU [S]
(2) CPU [ 8564 ] R/W
(3) [ 8564 ]  ( CPU [ 8564 ]  ) 
(4) [ 8564 ] +1
(5) CPU [ 8564 ]
(6) (4)(5) [ 8564 ]
(7) CPU "1"
(8) CPU [P]

S

(1) 

1

R/W

0

(3) (4)

0

(5)

1

(7)(6)

P

(8)

CPU[ 8564 ]

(2)




