12C/\R i+ # &
NnN—oay 21
20004 1H
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12
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15
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17

18

19
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............................................................................................................... 1

1.1 O L 1
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1.3 O 1
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2 2
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O 4
O 4
........................................................................................................ 6
........................................................................................................... 6

LS 6
6.2 START STOP i iaaaaaaaaeaaaaeeeeeeeeeeeeeeeeeeeeaeaaaaaaaaaaaanannaaaaaaanaaan 7
.......................................................................................................... 8

R 8
T et eeeeaaaaaaaaaaaaaaaaaaaaaeeeseeeeeeteeeeeeaaaaaaaaaaanannaaaaeeeaeaeeeaaaan 8
........................................................................................ 9

L 9
= 10
2 11
.......................................................................................... 11
................................................................................................ 13

O 13
O 14
L 1 15
0] 1 16
O 17
.................................................................................................... 17

HS e i i ettt eeaaaaaaaaaaaaeaaaaaaaaeeeeeeeeeeeteeeeeeeaaaaaaaaaaaananaanaaaaanaan 18
e 18
T 19
13.3 F/S e 21
13.4 HS e eeeeiieeeeeeeeeaaaaaaaaaaaaaaaaaaaaaaan 22
R 22
13.5.1 F/S e i 23
13.5.2 HS e eeeeiiaaaaaaaeeeeeaaaaaaaaa 23
R 25

L0 i eaaaeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaaaaaaaaeenaneeeeaaaaaan 25
14.1 1 /e 25
e 25
14.3 10 START i iiiiiiieaaaaaaaaaaaaaaaaaaa 28
170 e it eeeaaeeeesaeeeeaaeaeaaaaaa 28
T 28
T 32
LG e eaaeeaaeeaeeeaeeeaeeaaeeaaneaaeaaaaaan 35
16.1 1%C RP RS e i eieiiiieeeeeeeeeaaaaaaaas 37
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17.1 O 39
17.2 L2C e eeeaae e 39
L 40
17.4 1%C Rp RS i eeeiieaaaaaaeeeeeaa e 40
17.5 Hs 12C Rp RS e i i iieeeeeeeeeeeaaaaaaaaas 40
F/S L 40
R 41
e 42
.................................................................................. 43



Philips Semiconductors

12C
1 1.2 2.0-1998
1.1 1.0 - 1992 1%C
1000 IC 50
1992 I
12C
Hs
3.4Mbit/s 0 3.4Mbit/s
12C 12C
Hs
400kbit/s
0 100kbit/s 12C 2V
10 1024
0.6V 6mA
EMC
100kbit/s 12C 100kbit/s
1.3 12C
| ‘ L 1% 1% 1%
BUS e




Philips Semiconductors

12C
2 1%C 2.1
1 Ic
IC 12
1 IC
LCD 1/0 RAM  EEPROM ic
2,
DTMF I’
Ic IC
2
IC ,
- ic 12¢ Ic
150 CMOS 1
3
1
12 IC
12
SDA SCL
2
12C CMOS 1C
8
100kbit/s 400Kbit/s Hs
3.4Mbit/s
400pF 1 IC

1 1% 2



Philips Semiconductors

1C

SDA sSCL

MICRO-
CONTROLLER

PCB83C528

PLL
SYNTHESIZER
| ‘ TSA5512
NON-VOLATILE
MEMORY
PCF8582E ‘ |
WS COLOUR
DECODER
| ‘ TDA9160A
STEREOG/DUAL
SOUND
DECODER
TDA9840 ‘ | SDA  sCL
PICTURE DTMF
SIGNAL GENERATOR
IMPROVEMENT
| ‘ TDA4670 PCD3311
HI-FI LINE
AUDIO INTERFACE
PROCESSOR
TDA9860 [ ] \ PCA1070
| []
VIDEO ADPCM
PROCESSOR
TDA4685
| ‘ PCD5032 ‘ |
SINGLE-CHIP BURST MODE
CONTROLLER
SAAB2XX ‘ PCD5042

PCA8510 P8OCLXXX ‘ |

]
|
ON-SCREEN MICRO-
\‘—h DISPLAY CONTROLLER
|
e
{a)

1 1%C 2 a
b DECT




Philips Semiconductors

1%C
2.2
1% IC
2 1%
1%
1%
S0 VS0

DIL 12C Ic

12C 12C

IC

1
4 1%C
IC 1% Ic NMOS CMOS
ROM 2 SDA
ROM scL
IC LCD
IC
Ic
LCD

3 1%C



Philips Semiconductors

12C
1 1%C A
B
A
2 A
A
A
B
A
A
12C
12C 12C
12C AND
1c o T
SCL AND
1
8
12C
A B
A B
MICRO - LcD STATIC
CONTROLLER DRIVER RAM OR
A EEPROM
[spa ] ] [
[scL | | || |
___ ___ —
MICRO -
GATE CONTROLLER
ARRAY ADC B
2 1%C
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12C
5 6
SDA SCL 12C CMOS NMOS
3 B O A T R«
H Vo
AND 15
12C
100kbit/s
400kbit/s 3.4Mbit/s 6.1
400pF ©H B SDA .
13 H L SDL
"
+VbD
Il-
rS:istL(;’:s R p ﬁ R p

SDA (Serial Data Line)

SCL (Serial Clock Line)

ouT

DEVICE 1 DEVICE 2

1%C




Philips Semiconductors

12C
! ! I -
| | |
oA /| X\
| | |
| | |
| | | -
| | |
| data line | change |
| stable; | ofdata |
| data valid | allowed |
4 12C
6.2 START STOP STOP START Sr
2 START
1:C START STOP S START Sr
START
S START Sr
SCL “ H” “ H SDA R S Sr
START
SCL “ H” SDA “rfH
STOP START STOP
START STOP
START 2 SDA
STOP
15

-- |

SDA : \ :
| [

| |

| |

|

L—— [ —)

START condition STOP condition

5 START STOP




Philips Semiconductors

12C
7 CBUS
7.1 10.1.3
SDA 8 1
MSB 6 ©H
STOP
START
SCL “ L”
SCL
1
CBUS o
STOP H
STOP START
10.1.3
7.2
STOP
SDA START
“ o
“ Oy SDA
“ |n
SDA “ L
“
15

F*Pj
[ XX N /o X Xk
MSB acknowledgement acknowledgement | Sr

signal from slave signal from receiver

byte complete,
interrupt within slave

clock line held low while
interrupts are serviced

seL | 5 l __M
or 1 2 - 7 8 9 1 2 3-8 9 or

S P
L —rJ ACK ACK L — J
STARTor STOP or
repeated START repeated START
condition condition
6 1%C
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12C
"
DATAOUTPUT --
BY TRANSMITTER ‘ 1 / >< ><:__ X /
I
‘ ‘ not acknowledge \
DATAOUTPUT | i -
BY RECEIVER ‘ ‘ \ /
\ ‘ acknowledge /4
MASTER -
S
LiJ clock pulse for
c?)l—dAiﬁg—n acknowledgement
7 1%C
“ oL
o4 L scL
I*c " H scL
SCL “ “H “ e
cL ‘L “ H”
“ He
SCL AND SCL
scL “HoeL
“ L
“ oL
" H scL L
N ECT
‘L SCL
scL “ L “ L
“oLe
T
start counting
wait HIGH period
: state -

CLK [““
1

-1 counter N -
CLK A Teset A \
2 M\ \
|
|
SCL
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1coooon

8.2 000000000

gooboo@mooboboboooooobooobooobog
O000000OSTARTI OOO0O00DD M e, OO0 OO0
OO0 STARTMIOOOODOOODOODOOOMDOODOO
OSTRTLOD OOO0O0O0ODOOO0000oooooooboooon

SCLOOOO HOoOoOOoooomsbADOO O Hooooooo
goooooboo@mboogogscAogor ropobooo
gobobooooooboboobooobbobobooboooboo
ooooOoooooooobomooobogosbADooon
gbooogooboboboboboo

gooooooooomoobmoooooooboooobo
gbmobooboobooboobobooboooooobodo oo o
oooooooooooobbooMooooooooo o
goboboobboboboboboboboooboobooooboo
gmobobbobooboboooooooooooooboom
ool oobooooooooogooooooooom
goboooooobooobobbooobooob oo

gooboooobooobobobmobooooobmoa
gooooboboobboobobboooboboda
HsOoohooooooboboobbonobbbobobbooboo
gooomoboimoooobbooobob o bobm 13d
0o

gobooooboobmobobboboboboooboooboboobo
gbmomobooboooooooobobooooooomoa
goboobooboooobobooobooboboobooooon
gbodoobobooboooooombo™ooooDo
goooobobobooobooooooooooboo obog
gooooooog

goooooobopoooobooboomoopooboobom g
gobobobbomoboombbooooomooobooo
gobooooboooobobooobobomoooboooon
gobobboobbboobomATAD O Ooobboobooogo
oD oOoshAiooobooogoooobbobomooo
goboooboboooooobooomoomoooboobD wo
goobbooobooooboobmooboooooooooo
gooooooooooboboboo@mboboboooooooo

1Co0ffodo0@ooooooooooooooooon
gooobooooobbobobboboooboboboooboboboboon
gobooboobbboboboboboboooboooon
g

o000 0O00M0D I STARTOD OO0 0 STOPLH O 11 STARTO
goOorcooioooooooooooooooooooooo
gbobooobobobmoobooboomomogbooog
goboboooobbobbobmoobobooobooobomo
O STARTID OOOm STopl 0D o000 0000000 o O
goboooooobooobobobmoooomog2d
gboooboooobobobbooobnogoo

O O START OO0 D000 Od
oo sTop 0o oooomd
0 0O I STARTL O 00 STOPLD O

goboombobobbbobooboboboboo

master 1 loses arbitration
DATA 1#£SDA

gob200poooooopoboobooon

10
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12C
8.3 9
10
START ~
8 RAW
“ o
-
STOP P
scL “ L STOP START sr
6
12
. L
Hs
13

-
|
|

=\ U O O

START ADDRESS RMW
condition

10

DATA

DATA ACK

r=—1
| |
|

| |
| |
| |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[A—

STOP
condition

11
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1C

11

12

STOP

13
START
R/W
START

4 1°2C
START
START
START

5 START

START

START

w

‘ SLAVE ADDRESS ‘ RW ‘ A

‘ DATA ‘ A‘ DATA ‘Nﬂ%ﬁ

‘0" (write)

from master to slave

D from slave to master

11

\— data transferred A

(n bytes + acknowledge)

A = acknowledge (SDA LOW)
A = not acknowledge (SDA HIGH)
S = START condition

P = STOP condition

| oata [ 4] pata [ ]P]

]
?s% SLAVE ADDRESS %RW% A

MBC606 (read)

12

\— data transferred A

(n bytes + acknowledge)




Philips Semiconductors

12C
IZS%SLAVE ADDRESS %R/Wﬂ A ‘ DATA| A/A FSr}/SLAVE ADDRESS/?R/W% A ‘ DATA A/P_\ng
L(n bytes J L(n bytes J
read or wiite T ack.) * +ack.)*
read or write direction
of transfer
* may change
E,g;z;‘;d;?egﬁgﬁu;e Sr = repeated START condition at t¥1is poigt.
data and acknowledge bits
depends on R/W bits.
13
10
1%C
START
MSB LSB
‘ I I I I | ‘ R ‘
| | | | 1 |
I— slave address g
2 14
10.1.1
10 14
10.1 12C 12C
14
8 LSB 8
“ 0" 2 0000xxx 1111xxx 2
“r 11110xx 10
14
START
RAW
1
1 12C
4 3
8

13
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1C

R/W

0000 000

0000 000

0000 001 CBUS 2

X | X || O

0000 010

0000 011

0000 1XX Hs

1111 1XX

X [ X | X | X

1111 OXX 10

1. START

2 CBUS 1%C
CBUS
12C

3 1C

1%C

10.1.1
12C

15

B*“ 0"
B “ 1"

L?B

[o]ofefofofo]ofo [a[x]x|x]x|x]x|x[e]a]

I— first byte 4 |—second byteQ

(general call address)

15

B* 0 2
00000110 HO6

“ Ln
SDA SCL “L

00000100 HO4

00000000 HO1 2

B“ 1"

16

14
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1C

KS%OOOOOOOOﬂ A EMASTER ADDRESS%% A EDATAj A PDATA% A %’ﬂ

B)

<—>‘ ‘A ~‘ ‘47 77777 4>‘

general second (n bytes + ack.)
call address byte
16
17
18
10.1.2  START
12C 2 START S
2
I START 00000001
ACK
START Sr

%S%SLAVE ADDR. H/W MASTERiR/\_/\A A FDUMP ADDR. FOR H/W MASTER%)Q A %Pﬁ
\

write

@)

%S%DUMP ADDR. FROM HW MASTERiR/W:l A EDATA/;' A EDATAj A/AEP/
|

write " ———— N
(n bytes + ack.)

(b)

17

15




Philips Semiconductors

12C
T ]
| |
SDA | \ d \
| ‘ [ / acknL:)TvrIg)(Iige | ‘
| (HIGH) |
|| ||
‘LSJ‘ T ACK ‘Lsu‘
) |«——— start byte 00000001 ————»| )
18 START
START S 10.1.3 CBUS
START 00000001 CBUS 12c
START 0
DLEN 3
SDA 17
SDA R 8
START Sr CBUS
START Sr )
START e C?ECS
START CBUS 0000001x
CBUS DLEN
CBUS
START 19 STOP
CBUS CBUS
STOP
CBUS CBUS

16
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1C

DLEN / [
LS, Il I I L | P
START CBUS RW ACK n - data bits CBUS STOP
condition address bit related load pulse condition
clock pulse
19 CBUS
11 12C Hs 1c
. 10
100kbit/s 7
12C 1980
2 F/S Hs
1°C IC 1 10
12C 3 10
400kbit/s
Hs 3.4Mbit/s 12
2
10 1024 1:C SDA SCL )
1C
1°C
F Hs
2
1:C 13
400kbit/s
100kbit/s 400kbit/s 400kbit/s
IC SCL © LY
3.4Mbit/s Hs 0 100kbit/s 12C
112
2
10
10

17
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12C
12¢ s
1
400kbit/s gﬁiH Hs
SDA SCL SCLH  F/S SDA SCL
CBUS SDAH SCLH
Hs SCLH
SDAH
SDA SCL SeLh L oL
Hs
SDA scL 1/0 Hs SDAH SCLH
12¢ Hs SDAH SCLH
200pF 2
200pF  400pF 20 Hs - o I
3mA 43 "
13 Hs N
fe I*C 1/0
Hs 3.4Mbit/s
F
Rp SDAH
Hs SCLH “ H
W w
i 100pF Rp
Hs .
SCLH
e MCS
13.1
3.4Mbit/s 12C
Hs SDAH
SCLH
1
SCLH
Hs
Hs
F/S
Hs 12“H L

18
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12C
VbD
[H Rp Rp
) SDAH .
) SCLH .
Jre [Jme [Jms R[] ﬁ Jrs []ms
M m M m
SDAH| SCLH SDAH | SCLH SDAH | sCLH | spa| scL SDAH| sclH | spAa| scL
@ @ @ @ @ @ @ @
[ [ MCS MCS
—H[ tel | At | AL Q<o | [l - —©
" " VbD VbD
RANSS ¥ vgs ¥ | [vegg T—T- Vss
SLAVE SLAVE MASTER/SLAVE MASTER/SLAVE
1 SDA SCL
2
3
4 SCLH
20 Hs 12C
13.2 Hs
Hs 1< 3
Hs A
F/S Hs
START S Hs
8 00001XXX ~
; A
21 29 A SCLH H
2 Hs
SCLH
F/S ty 22
SCLH R ty
H SCLH
S SCLH “
Hs 8
R/W 7
8 Hs 1% START 10 14
0000 1000 A

19
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1C

A A STOP P F/S
START Sr
SCLH R Hs
SCLH “ H
SCLH
START Sr Hs
F/S-mode Hs-mode (current-source for SCLH enabled) _ . F/S-mode
KS%MASTER CODE/é] A S%SLAVE/ADDiR/Wj A | DATA |A/K£Pﬂ

(n bytes + ack

21 Hs

y—

Hs-mode continues
-

(Sr%SLAVE ADD.’

== N 8-bit Master code 0000 1xxx A
s | < > 4+—>» ty
|
I |
] e ===
o b\ X X 7
Sy
L
! |
! |
! |
| ™\ / \ g " o
SCLH | ! 1 2t05 6 7 8 9 /
|
P F/S mode o
f —————————————————————————————————————————————————————————————————— -
1= 7-bit SLA RW A nx (8-bit DATA + AA T e 50
181 - b > > < re—> ST P
| | : / :
1 I
— ! - - ot
SDAH o\ i o
I - - | Y
| ] | :
P i ]
| === - |
SCLH [l N 1\ J2w5) [e\ 7\ [s\ [o\ [1\ [2to5\ [e\ [7\ [8\ [o | |
L__1 L____J'
I1f P then
P Hs-mode | F/S mode
If Sr (dotted lines)
N then Hs-mode
tFs
_/— = MCS current source pull-up
f = Rp resistor pull-up
22 Hs

20
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12C

13.3 F/S Hs

. SDAH SCLH Hs

Hs STOP
F/S
Hs Hs
12C
. SDAH SCLH Hs
22 t Hs
t oty
S00001XXXA
Hs t, SDAH
SDAH
ty
Hs

1 SDAH SCLH Hs

22 s STOP
2 Hs P tl

Hs
3 Hs SDAH SCLH
4 ty Hs
ty SCLH

21
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12C
13.4 Hs F/S
2 SDAH SCLH F/S
Hs F/S 1°C Hs SDA
23 scL
Hs F/S
VoD
[HRP Fp
) SDA
B SCL
Rs Rs Rs Rs Rs Rs Rs Rs Rs R
I I I wow I
SDAH| SCLH SDAH| SCLH SDAH| SCLH SDA‘ SCL‘ SDA| scL SDA| scL
|
(2)r (2)1_‘: (2)1_< (aH (2)r ) (2)1_< ) (2)1_< @
S e Y I I S I e i A
h h Voo h
¥ vgg-¥- ¥ vgs ¥ | [vgg T— Y Vegg—/— RANSS
Hs-mode Hs-mode Hs-mode F/S-mode F/S-mode
SLAVE SLAVE MASTER/SLAVE MASTER/SLAVE SLAVE
1 SDA SCL
2
3
4 SCL
23 F/S Hs
13.5 ‘W
“
SDAH
Hs SCLH Voot SDA SCL Vi
F/S Hs
24 25 SDAH SCLH SDA SCL
Hs F/S
Hs F/S 8
F/S
Hs
2 Hs
5V Vi F/S 3V 3.4Mbit/s Hs
Voo Hs Vo2 Voo F/S
SDA SCL 5V 00001XXX
Hs Hs
SDAH SCLH SDA SCL 8
00000XXX
F/S
3
TR1 TR2 TR3 N TR1 TR2
TR3
TR1 TR2

L

22
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12C
VpD1 | VpD2
[I] Rp Rp BRIDGE [I] Rp Rp
. SDAH Ps spaH_ _sDA -
. SCLH s sotH_ soL R
RS RS RS RS RS RS RS RS
I ] e [ L
SDAH| SCLH SDAH | SCLH SDAH | SCLH SDA| SCL| SDA| scCL
| l_l
@ @ ! ) (2)1_JI @ @ @ @ @ !
r IL_: r IL_: r MCS r r IL_:
%5;.1 o |HE A 4[1 [ pece %Ej %5;.1
1 " Yoo 3
Ves—¥- Ves—¥- | [Vss Ves—¥-
Hs-mode Hs-mode Hs-mode Hs-mode F/S-mode F/S-mode
SLAVE SLAVE MASTER/SLAVE MASTER/SLAVE MASTER/SLAVE SLAVE
1 SDA SCL
2
3
4 SCL SCLH
24 Hs F/S
Hs + FAST + Hs + FAST Hs FAST
Hs — Hs 0 3.4Mbit/s 0 3.4Mbit/s 0 3.4Mbit/s —
Hs — Fast 0 100 kbit/s 0 400 kbit/s — —
Hs — Standard 0 100 kbit/s — 0 100 kbit/s —
Fast — Standard 0 100 kbit/s — — 0 100 kbit/s
Fast — Fast 0 100 kbit/s 0 400 kbit/s — 0 100 kbit/s
Standard — Standard 0 100 kbit/s — 0 100 kbit/s 0 100 kbit/s
13.5.1 F/S 13.5.2 Hs
24 25
F/S Hs
00001XXX 2
L
Hs
F/S 12C

23
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12C
—————— : 8-bit Master code 00001xxx A H
s ! -« > 4> tH
SDAH E_\ s \ )( )( /
! L -
SCLH r____T_\\___//:_\L___//—_2to5 —\ [ & \ [ 7\ [ s\ 9 /
o
SDA rﬂ\ i _____ \ xr xr /, | W R
e
—_— —
SCL E____T_\L___//:_\L___//—_2to5 [ s \ [ 7 \ [ s\ /o \ /
Lo
. F/S mode o
co - D
isﬁ « 7-bit SLA . BN AL o nx @bitDATA  + AR isrﬁ
L - ~ g ann
v TNLOCTIOOO_C Xk
b . . i _5_
SCLH [ i___! 1 2t05\ [e\ [7\ [s\ [o 1 2to_5\_/(_3\_/;\_/;\_/;\_/§_ Pi
ay
SDA ! Tt
i Tt
SCL / "1l P then
< Hs-mode >e F/S mode
If Sr (dotted lines)
. then Hs-mode
H tFs
_/_ = MCS current source pull-up
_/_ = Rp resistor pull-up
25 Hs
Ty START Sr Hs Hs
24 SCL “H” SDL
‘L STOP
1.6t 25 SDA Vss P _
TR3 SDA scL A A
TR1 Y
2. SCLH SCL HIGH 25 Ty SCLH SCLH L
SCL TR1 «
Sr SCLH LOW TR2 SCLA H

24

SCLH
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12C
14.1 1 2
1y s SCL
F/S TR1 TR2 10 START S
R3 START Sr 2
STOP Hs F/S 1 8 R/
SDAH STOP p 25 1 Lss 0
FS MCS
STOP
R/W 0 2 10
L& TR2 SCLH sSCL 8 XXOXXXXX RAW 1
" s TR3
SDA Rp 14.2 10
e F/S
STOP STOP 10
TR3
STOP
5 tBUF 10
2 SDA “ H” 25 t, TR1
SDAH SDA “ Y 26 START 10
7 11110%X
TR1 TR2 5t 8 R/W 0
AL
13.5.3
XXXXXXXX
t,ty tes SDAH A2 STOP P
SCLH 25 START Sr
SDA scL
10 ~
2 RAW 27
14 10 A2
10 7
START Sr
Sr
10 12C START S
10 START 8 R/W
s START Sr 1
10.1 111IXXX
10 A3
10 STOP p
10 START Sr
12¢
10 F/S Hs 7 11110XX - 8
RAW RA 1 10
11110XX
1111XXX 7
10 11110XX
11111XX
2
I’ 28 1
2 R/W

25
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12C
1
29 1 1.
1 10 7 START
30 START S
START Sr
10 7 2.
27 1
2 10
1 3 A A
4 1€
START START

11110XX 0

SUAVE ADDRESS|-Z] _ |SLAVE ADDRESS _

S ot omiTs R AT [P ] A2 [DATAL A o DATA|AA[ P
\
(write)
26 10
11110XX 0 11110XX 1
SLAVE ADDRESS|. 2| .. [SLAVE ADDRESS SLAVE ADDRESS] = Z
S 1st 7BITS MWV AT ond BYTE | A2 [S" 1st 7BITs || AS|DATAPAZ  |PATATA
\ \
(write) (read)
27 10

26
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1C

11110XX

0

SLAVE ADDRESS].~] . [SLAVE ADDRESS T _
S 1st 7 BITS RIW| A 2nd BYTE A IDATAI A DATAIAA >
(write)
( 11110XX 1
sr{/SLAVE ADDRESS g1 o |DATA DATA[/A
1st 7 BITS B
(read)
28 10
11110XX 0
SLAVE ADDRESS} =] . [SLAVE ADDRESS —
S 1st 7 BITS RIW| A 2nd BYTE A IDATAI A DATAIAA >
(write)
( 11110XX 1
sr{/SLAVE ADDRESS g1 o |DATA DATA[/A
1st 7 BITS B
(read)
29 10 10
0
S 7-BIT RW| A [DATA] A DATA|A/A
SLAVE ADDRESS
\
(write) >
( 11110XX 0
1st7 BITS OF 10-BIT| <4 . |2nd BYTE OF 10-BIT T _
St sLavE ADDRESS || A | sLavE ADDREss | A [DATA DATAIA/A
‘ __
(write)
30 2

10

27
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12C
14.3 10 15 1/0
START
12C 10 START
S 2
15.1
2
00000000 OOH 10 1 1/0 1/0
5 1%
31 1%
10.1.1
5 SCL “ “ L
10 100kbit/s
400kbit/s
2,
16 1
y 8
11110XXX L .
7 10/1/2 10

START 00000001 O1H

28
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12C
4 1%C SDL SCL 1/0
MIN. MAX. MIN. MAX.
[ L” Vi
-0.5 1.5 n/a n/a \%
Voo -0.5 0.3Vop -0.5 0.3Vop \%
[ H” A\
3.0 @ n/a n/a \Y
Voo 0.7Vop @ 0.7VppV @ \%
Vhys
Vop 2V n/a n/a 0.05Vpp - \Y
Vop 2V n/a n/a 0.1Vpp - \Y
e
3mA
Vop 2V Vo1 0 0.4 0 0.4 \%
VDD 2V Vois n/a n/a 0 0.2Vpp \Y
10pF 400pF Vo2
6mA Vimin
Vitnax tor - 250@ 20 + 0.1C,®| 250¢ ns
tsp n/a n/a 0 50 ns
0.1 0.9Voomax 1/0 I -10 10 -10® 10® HA
1/0 C - 10 - 10 pF
1. 1c
Rp Vo
2. Viu Voomax 0.5V
3 Cb pF
4 5 SDA SCL tr 300ns tor 250ns
36 tr SDA/SCL Rs
5 Vi 1/0 SDA SCL
n/a

29
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12C
5 F/S 12C ! SDA SCL
MIN. MAX. MIN. MAX.
SCL fscL 0 100 0 400 kHz
START tHD;STA 4.0 - 0.6 - HUs
SCL R fLOW 4.7 - 1.3 - HUs
SCL “ H” thicH 4.0 - 0.6 - HUs
START tSU;STA 4.7 - 0.6 - HUs
tHD;DAT
CBUS 10.1.3 5.0 - - - us
12C 0@ 3.45® 0@ 0.9® us
tsupat 250 - 100 - ns
SDA SCL t, - 1000 20 + 0.1C,®| 300 ns
SDA SCL t; - 300 20 + 0.1C,®| 300 ns
STOP tsu;s'ro 4.0 - 0.6 - HUs
STOP START teur 4.7 - 1.3 - HUs
Cy - 400 - 400 pF
“ L VL 0.1Vpp - 0.1Vpp - \%
“ R Vou 0.2Vpp - 0.2Vpp - \%
1 VIHmin VILmax
2 SDA 300nS SCL V itmin SCL
3- tHD;DAT SCL “ L“ tLOW
4 12C 12C Tsu:pat 250nS
SCL SCL
R SCL trmax  Tsu:par 1000 250 1250ns
12C SDA
5 Ch 1 pF Hs 6
n/a
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12C
= ~tow™ [+t $tSU;DA+T+ = *‘ ~tHD:sTA ™| [*isp G| =~ tgyF
— \
SCL \_
. -t . . - = - [ . e tey) . -
s HD;STA iD:DAT tHIGH SU;STA SU;STO 5 s
31 I1%C F/S
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12C
15.2 Hs SCLH i “H
12c He 1/0 1/0 200ns 100ns Hs 3.4Mbit/s
SCLH
H i ° F/S 12C Hs
SCLH 10MHz
10MHz
SCLH “ R “ L
32 Hs
normal S Hs
R/W DATA 100pF
Rp 3.4Mbit/s
SCLH
SCLH 400pF
7
1.7Mbit/s 100pF 400pF
Hs 7
SCLH H L SDAH

SCLH
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12C
6 Hs 12C SDAH SCLH SDA SCL 1/0
L Vi -0.5 0.3Vpp® \
' H” Vi 0.7Vpp® Vpp +0.5@ \%
Vigs 0.1Voe® | — v
- L” SDAH SDA SCLH Voo
3mA
Vo 2V 0 0.4 \%
VDD 2V O O.ZVDD V
ON 3mA SDA  SDAH SCL Ront - 50 Yo
SCLH Vo
ON SDA  SDAH SCL SCLH Ron® 50 - k¥
VDD
0.3V 0.7V SCLH
10 100pF SCLH treL, ticL 10 40 ns
3mA 400pF SCLH trCL(s), thL(S) 20 80 ns
10 100pF SDAH tioa 20 80 ns
400pF SDAH tipa® 40 160 ns
SDAH SCLH tsp 0 10 ns
0.1V 0.9Vp 1/0 @ - 10 HA
1/0 C - 10 pF
1. 12
Rp Voo
2 SDL SCL 5.5V
3 100pF 400pF
4 Hs SDAH SCLH 1/0
Voo Hs
SCLH SDAH 1/0 SDAH
SCLH Hs
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12C
7 Hs 12C SDAH SCLH SDA SCL @
Co = 100 pF Cy = 400 pF 2
SCLH fSCLH 0 3.4 0 1.7 MHz
tsussta 160 - 320 - ns
thp:sta 160 - 320 - ns
SCLH “ L fLow 160 - 320 - ns
SCLH “OH” thich 60 - 120 - ns
tsupat 10 - 10 - ns
tHppaT 0® 70 0® 150 ns
SCLH freL 10 40 20 80 ns
SCLH freLs 20 80 40 160 ns
SCLH freL 10 40 20 80 ns
SDAH toa 20 80 40 160 ns
SDAH tioa 20 80 40 160 ns
tsu:sto 160 - 320 - ns
SDAH SCLH Co - 100 - 400 pF
SDAH+SDA SCLH+SCL Co - 400 - 400 pF
‘L A\ 0.1Vpp - 0.1Vpp - \%
“H” Vou 0.2Vpp - 0.2Vpp - \%
1 VIHmin VILmax 6
2 100pF 400pF
3 SCLH Vih Vi
SCLH
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12C
R .
i Sr :
YDA —t»( |« DA

i .
' |
i |

SDAH ! i ><
LM
i |
! | tHD,DAT —» |-
! |
' | ~— tSU;DAT
! |
! |
! |

SCLH ! i

I

!

- t
CL o YCLT —w{(1) (-
tHIGH fLow ttow tHIGH
_/_= MCS current source pull-up
f= Rp resistor pull-up
(1) Rising edge of the first SCLH clock pulse after an acknowledge bit.
1%C Hs
16 12C Hs 4 6
12C 1/0
15
‘L 0.1Vpp
1.5V 3V 1 P
5V+ 10% H 0.2V
33 Vp 36 SDA SCL
1
34 300Q Rs
5V+ 10%
35 SDA SCL
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1C

Vpp2 - 4 are device dependent (e.g. 12 V)

VpD1=5V*10%  Vppz VDD3 VDD4
Rp|| Rp NMOS BICMOS CMOS BIPOLAR
SDA ! ! ! |
SCL
33 1
Vpp =e.g.3V
Rp| | Rp CMOS CMOS CMOS CMOS
SDA ! ! | |
SCL
34 1C
VpD2,3 are device dependent (e.g. 12V)
VDD1 =
5V+10% VDD2 VDD3
! | | |
Rp|| Rp CMOS CMOS NMOS BIPOLAR
SDA ! | ! !
SCL
35 12C ( Vbp2,3) Voo Vo1
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12C
VbD VbD
‘ l
[
12c 12c
DEVICE DEVICE
| (]
RS |i|i|RS RS |i|i|RS
SDA
SCL
36 (Rs)
16.1 12C Rp Rs
R
Ro nax 39
1%C 35 Rp Rs
“ H” 10p A
“H” 0.2V
Rp “H
Rp max 40
Vounax=0.4V 3mA
Rp VDD Rpmin

37 “ L 0.1V
Rs Rs max Rp
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12C
6 ) 20
minimum T;’S:;’;‘
=, 7 i
/ \
Rs=0
: Y \
/| 12
s iyd \\
3 / / Y Rs=0
. . \'d
/max. =Rs \
2 // PANN
7’ 4 max. = Rs \\
1 // @Vop=5V \§§
0
0 0 4 8 2 16 0 100 200 300 400
Vop(V) bus capacitance (pF)
37 Rs Rp 39 1%C Rp
10 ] 20
N / pd i |\
(k) Voo = 2.5V 5V (kQ) 1 \
8 |
7 Y\
<] / / /// 12 \ \\\
/ ,/ A15v \ N
\ \ Vop=15V
4 8 T~
7
/ 7 oY \\ \ \ [ 10 VI—]
2 // // 4 \\\‘\ 5V
™ —
P
0 I2.5 "
0 0 400 800 1200 1600 0 40 80 _ 120 ) 160 200
maximum value Rs () total high level input current (1A)
38 Rs 40
Rp H Rp
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12C
17 17.2 1C
17.1 12C
Rp Voo R
16.1 Voo 5V
12C 170 10% 3mA  Vounax=0.4V pin= 5.5-0.4 /0.003=1.7kQ
15 p 43 tz 300ns
200pF
41 42 CMOS IC 43
Miller C1 R1
Cl R1 43 Voo 5VE 10%
4 400pF
Ch
Rp 5 HCT4066 0.8V 2.0V
tr Rz ON,OFF Rp
Rp2
R 300ns
1C
Vo2=0.6V 6mA Vou=0.4V 3mA
:ﬂ VbD VoD
P1 to input Rs
’ﬁ R1 circuit Rp 12C 170
'J 50 kQ2 (=:=1 T 10 -L SDbA OFSCL
us line
N1 2 pF
ﬁ L e ©b Rs Rez “
Vss T Ves
41 CMOS
ny VoD
- 1/4 HCT4066 Voo 5V +10%
i L
|
Vp v nZ |GND
. Db 13k2| | Rpp 17 k2| | Rpy
Ri to input SDA or SCL
20 k&2 circuit Rp bus line
?:1 T 1o SDA or SCL S1008] R =008 Rs
I bus line 1/O 1/O
5 pF 1 Sp
T1 T2 = GCp — — T 400 pF
Tl T e
GND Veg N N
Vss
FAST - MODE 12C BUS DEVICES
42
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1coooon

1730 000000000000DO0

oo oomuooobooobobo oo obboOdo
goobogboboooooobobooomooobobobooo
gobooobooboomibbboo woooobbobbdggg
gboooboboooobobobooo

pCBODODOIOO0DODO 0000000 D DOOO 10emy OO
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SDA
Voo
Vss
SCL

VOO Oooooboooboooomoooooongoooo
gooo

SDA
Vss
SCL
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12C
1°C 2
45
3.3V
5V
1/0
100kbit/s
400kbit/s I N
Hs MOS-FET SDA
TR1 SCL TR2
13.5 9) Voo s)
d)
18.1 MOS-FET
16 MOS-FET
N-P
1/0 5V
Vppt =33V Vpp2 =5V
Ry ﬁ Ry o _TRI1
_ SDA NASTAY SDA;
udﬂl o| e
< 5% s/ ;\p d SClp
3.3V DEVICE 3.3V DEVICE 5V DEVICE 5V DEVICE

45 12C
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12C

18.1.1 3.5V ‘L Vs
MOS-FET MOS-
FET
1. MOS-FET 5V R
3.3V
MOS-FET 3.3V “oLr
Vs MOS-FET
3
Rp 5V
“« g 1
2 3 1
AND

2 3.3V R

MOS-FET R Vons 3.3V Vo2 5V

3.3V Vs MOS- Vo1 2V Vooz 10V

FET Voo~ Voo

MOS-FET 3.3V “L ON/OFF
Vooz  Vom
" E
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1C
19

8 I
0M4151/S87CO0KSD LCD LED 1/0 SRAM EEPROM DTMF AD/DA

1

OM5027 IC 12
OM5500 PCF2166 LCD PCD3756A

9 80C51
PDS51 ICE

PC  RS232

10 68000
0M4160/2 SCC68070 -2
0M4160/4 90CE201 -4
0M4160/5 90CE301 -5

11 1%
0M1022 PC 1%C 12

1BM PC

omM4777 0M1022
PF8681 PM3580 12
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1coooon

20 OO0OO
012 g0ooooooood

Oo0ooo

O00o0000o

1C01: Semiconductors for Radio, Audio and CD/DVD Systems

9397 750 02453

1C02: Semiconductors for Television and Video Systems

9397 750 01989

1C03: Semiconductors for Wired Telecom Systems (parts a & b)

9397 750 00839,
9397 750 00811

1C12: 12C Peripherals

9397 750 01647

1C14: 8048-based 8-bit microcontrollers

9398 652 40011

I1C17: Semiconductors for wireless communications

9397 750 01002

1C18: Semiconductors for in-car electronics] 00000000

9397 750 00418

1C19: ICs for data communications

9397 750 00138

1C20: 80C51-based 8-bit microcontrollers + Application notes and Development tools

9397 750 00963

1C22: Multimedia ICs

9397 750 02183

U183 Dogomoogbom oo b oo o

Oo0ooo

Ooooooooo

Can you make the distance... with 1C-bus (information about the P82B715 1?C-bus extender IC)

9397 750 00008

12C-bus multi-master & single-master controller kits

9397 750 00953

Desktop video (CD-ROM)

9397 750 00644

80C51 core instructions quick reference

9397 510 76011

80C51 microcontroller selection guide

9397 750 01587

OM5027 1%C-bus evaluation board for low-voltage, low-power ICs & software

9398 706 98011

PO0CL301 I°C driver routines AN94078
User manual of Microsoft Pascal 1°C-bus driver (MICDRV4. OBJ) ETV/1IR8833
C routines for the PCF8584 AN95068
Using the PCF8584 with non-specified timings and other frequently asked questions AN96040
User’ s guide to 1°C-bus control programs ETV8835

The 12C-bus from theory to practice (book and disk)

Author: D. Paret
Publisher: Wiley
ISBN: 0-471-96268-6

Bi-directional level shifter for 12C-bus and other systems

AN97055

OM5500 demo kit for the PCF2166 LCD driver and PCD3756A telecom microcontroller

9397 750 0054
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