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START ADDRESS RIW ACK DATA ACK DATA ACK STOP

condition

A complete data transfer.
s JWasl 5l ples s AT S

condition
MBCEN

il g s S aw a3 sl g8l 4 A s

S e Jae LS i Jl )l g 4l Ok Sl ials esls

S SLAVE ADDRESS RIWZ A DATA A DATAZ AA P

‘ I— data transferred J

‘0" (write) (n bytes + acknowledge)

from master to slave

A = acknowledge (SDA LOW)

A = not acknowledge (SDA HIGH)
5 = START condition

P = STOP condition

D from slave to master

MBC&05

A master-transmitter addressing a slave receiver with a 7-bit address.

The transfer direction is not changed.
- s

Ll e Sl sl 5 des alaldl 1 s osls

S/~ SLAVE ADDRESS /RN_V A | DATA [-A7 DATA AP

‘ \— data transferred J

MBCEOE (read) (n bytes + acknowledge)

A master reads a slave immediately after the first byte.

Ll S s AT e

Y4

-
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el i BB Il g o el 3 DI 0 ) S S S S I Y

%%SLAVE ADDRESS%R!Wj A ‘ DATA

ASA FSr?SLAVE ADDRESS ?RIW% A ‘ DATA ‘Nﬂ ng

‘ |_{n bytes J |_{n bytes J
+ * + *
read or write . L2
read or write direction
of transfer
* not shaded b may change
?rca)ni.fear ;recﬁ-gﬁusfe Sr = repeated START condition at this point.
data and acknowledge bits MBCEDT

depends on R/W bits.

U3 sls Sl 5l S 5N Y s

o ool T s Jsder 3 a8 Wl el 0,83 ol dslis (gl Lol 3l aldas Jsl ol 53 a5 odls a5 L Ll

53§
Defintion of bits m the first byte
SLAVE —
ADDRESS RN BIT DESCRIPTION
000 GO0 ] General cal address
000 000 1 START byte
000 001 x CEUS address
[ETGIY x Raservad for diferent bus
e

0000 o1 X Reserved for fulure purposes
Q000 1Xx x Hs -miode master code
1111 15X X Reserved for fulure purposes
1111 0XX X 10-bit slave addressing

et gl sl AY-Y IS

?2X

LsSB

[o[oo]ofofofofo]a]x[x[x|x[x[x|x[e]A]

I— first byte Q I—second I:n;,r‘[e4

(general call address) MBCE23

General call address format.

oY s

2Liol 20iu(", *
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|
| |
| -
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S il gl 015 o s sl K3 55 oS ayls 35 il Glgzass 5o Sl opl oo eV Sl il
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O R N SR S ey B ES AT BT ns e Ry vy, R A /s s/ R 47,
S SHAVE AODRESSIRIN aq [SHAYE ADORESST o FDATA] A DATA] AR [P
sl ol ne =} i o ‘] /

MEBCE13

(write)

A master-transmitter addresses a slave-receiver with a 10-bit address.

s Vs el S 18T S

11110X X 0 11110XX 1
1 SLAVE ADDRESS{, < SLAVE ADDRESS - FSLAVE ADDRESS 10551 4. - . I e
S 1st 7 BITS R A Ind BYTE AZ S ist TBITS R/W] AZ | DATA LA L DATA[-A
(write) (read) MBCE

A master-receiver addresses a slave-transmitter with a 10-bit address.

‘5::.3%()_%4;_ e Sy Jlasl e b yo-r IS8
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T1110X X

SLAVE ADDRESS SLAVE ADDRESS -
1st 7 BITS 2nd BYTE )
{write}
( 11110XX 1
SrfSLAVE ADDRESSHRin o |0ATAA DATA LR P
1st 7 BITS L
[I'Elﬂd} MECEIS
Combined format. A master addresses a slave with a 10-bit address,
then transmits data to this slave and reads data from this slave.
VY s
11110XX 0
- . . . . . /. ——
TSLAVE ADDRESST” <] SLAVE ADDRESS X —
ST ist7eims (RN A T ongeyte | A [DATATA LDATATAA )
: .
{write)
11110XX 0
A& T SV 5 i = - T
R SLAVE ADDRESS[ SLAVE ADDRESS m
IS DATA] A DATA P
! 1st 7BITS oW A ond BYTE A L A
|
{write) MBCE16
Combined format. A master transmits data to two slaves, both with 10-bit addresses.
P o s JUl 51 S 5 V=Y IS
]
e TTRT o Ty B L .
SAsLave apDREssIRW] A [DATAZ A L DATA] A
|
{write) >
( 11110XX 0
$ st 7 BITS OF 10-8IT R;/W 4 [2nd BYTE OF 10-BIT] | DA{R A T DﬁTA .
1 SLAVE ADDRESS SLAVE ADDRESS
I .
{write) MEBCE7

Fig.30 Combined format. A master transmits data to two slaves, one with a 7-bit address,
and one with a 10-bit address.
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Bus Interface Unit

Arbitration detection

!

Audedn e Dhaka Sl

Register (TWDR)

Address Match Unit

Agdress Regatsr
[TWAAR)

Agdress Comparsior

Bit Rate Generator

Prescaler

(TWER)

Bil Ralz Roysie I

Contral Unit

Status Register
(TWAESR)

Control Regester

Wi

TWI Unil

Saate Mackhone ang

SIS Coentroy

twi s bl 51 ol - IS
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o s TWBR i le o 03,5 o b SCL &y 5,5 .45 o J 25 Master w s 1, SCL 3l 5 axy oyl

Slave ;5 CPU uls 3 Ll 55l b ey cpl 4 Sausls 4 50ws Slave 5 Sles 555 o J 28 TWBR e 55 pls

Ll o Cws 4 dal, 3l Master L g s )5 SCL Ll 5.l SCL L85 51 xin o101 Wb

CPU Clock frequency

16+ 2(TWBR) . 4T7ES

SCL frequency =

Master il S TWBR e ool s Shasl zio b Ve Ll Master . ;5 TWBR i oS cl (55,0 a5
SLAYRMW JLew o by S5 ol ilad sl SCL 5 SDA (sbs by 555 5 sbidl sla s, ol Sae

3,8 o 4 el a5 5s e JL I STARTS

Bus Interface” ., -Y-\-¢
sasis Il s s START/STOP oS J x5 TWDR oosl 5 s sla zues; cis 511> Bus Interface |5
Slye o3 5 Jasl gl s b ool Sledlbl lels ¢ oledbl Jlaml - 53 TWDR s, .42l .« Arbitration sacss
Sl Sy Glls B a1y c TWDR oy ciiin s odle ol 3bos gl b sl ledbl Juls ¢ 035 0,8
Lol s s JB 10 p 5 a5 it 5b ey opl Sl o 35 S3Los 5 Jlasl 12 N (ACK) oy o 0
waryg U N (ACK) o ltde JUisl e 55 552 S L azd g TWDR ) bav 5 lgie o ol 33 P o

3 3ime yaseie TWDR i ldis

REPEATED STSRT STOP . START Ll & sias el 5 odiS AJ 55 START/STOP oS J xS

o3 &S Goge 531, MCU Wigs s 5 esls Lasis Sleep a3 I, START/STOP b & d>ly opl il
5, Wake Up cJl= 4 il sds oas

Juzl 0s S Monitor **« Arbitration oasis 15l Covw uled ST 1 Sledibl Jusl Masterolyie « TWI S

3315, s Arbitration  jasis ol

Address Match®® .1, —v-\—¢
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TWI J§‘ .3)‘3 A.L@.G a b TWARJ.T.M.:;-) J‘.LE.A Lv L;BL.'.): JJJAT JZ'..:J‘) C,.LLE.A R @j 3 AddreSS MatCh Un|tJ\>—‘j

w)}] B 4 la J‘J:T <=Lq_7 c.L:JLv AJJS Jl}d 3 TWARM} P TWGCE C,.:; QJJS dl}d L> b General Ca” dl}-
Slalss 4 s b TWE 5 e ploil s anal o fas uysl S Gillas &ps0 55 555 0 4slie General Call
Ju‘}:.:n J‘J:T QAJS sEOR L> J;-‘j w‘ Sleep dl;- L J\.chu ED) L.’. C,JL;)J b JJJJT &.& C,..A‘ u&aﬁ TWCR J.T.m.:;-)

3,2 Wake Up &Jl> 4 |, MCU

Control” a1, —s-\-¢
sdgs 1y TWCR ey olils wlal il — Mg TWIE gls WL 05 S Monitor «2L 5 Control a1
C s JS 5> kS o oslinel TWINT o 51 sl w2l | TWIE ol s 2 IS planil i 5L (saldss 85 5

e 02 S PR s opl 5d e iy TWSR e 5o ol i be G b cline ol
(SCL b ol Jld TWINT (2 o8 o Byl 53,0008 55050 4k 3 5 &S o Ole 1 ol sls CITWINT
o e [ lBl e e 1 Sl sds Jlasl 5l 3 1 ey b ke cills plbil o3l 5 el ails oK Low

55 o Sy s s s TWINT

START/ STOP L & Jlul 3l e —

SLA+R/W Osls s (’K"“" -

Arbitration . 51 o b sl ol o byl 51 e -

Slave s ,.,s1L General Call & 0 « a5 ool 5l -
STOP ; REPEATED STSRT il s 3l e b ks il 51 e =

Ca-v-" 03l C) L}.QL.T..:J‘ START 9 STOP.bJ,.:J JL\AJ‘ j:‘ DL LY J"L’ L;Lb:— C}:Qj )‘ o= T

TWI gl s, —¥—£

TWI Bit Rate Register - TWBR

Bit 7 g 5 4 3 2 i 0
I I - - I e
I TWBR7 | TWBRE | TWBR5 | TWBR4 | TWBR3 | TWBR2 | TWBR1 | TWEBRO I TWBR
Readrite RW R RW R R R R R
Iritial “alue 0 0 0 0 0 0 0 0

+ Bits 7..0 - TWI Bit Rate Register

TWBR ox) Y-t S
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TWI Control Register - TWCR
OAd ad g (’Ka o b By Jasy STOPJL w@,ﬁ ACKil s gl s « START b, 5l eslaal L Master

LS 0 Oy TWDR 0550 e 2 s CK..Q ; Collision®’ Lyl 5 eomen 5, o 8 4 TWDR i s oledlbl

Bit 7 g 5 4 3 2 1 0
I TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE I TWCR
Read/\Write RIW R/W R/W R R RW R RW
nitial Value 0 0 0 0 0 0 0 0

. Bit 7 — TWINT: TWI Interrupt Flag
TWCR o, T8

a0 SOl s b S ol el el el WSl 5 Lle, e OLL a1y s e 8 TWes L
G TWINTSS L3 b sgs oo MW aiis ey o asl kil & TWCR iy 53 TWIE o 5 | oy S
WSS ol g gd 0 S QU;&Q:.:,};Q)J;\ £ bug TW|NT(._>;J._3 b e azdls o5 Low « SCL il
ebxil TWDR ; TWAR . TWSR (sls iy Slockass « TWHIS w4 65,5 5 TWINT 055 Jio 5l 15 b ol by S
S e

« Bit 6 - TWEA: TWI Enable Acknowledge Bit
o g b sl Ll b o Il TWI 1 B8 4e 5o « TWEAC G 043 jiw b 553 e JLl SR L MR la
el pds Ol T3ae TWEA

+ Bit 5 - TWSTA: TWI START Condition Bit
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e 5 le o STOP Luf i Jame TWI (b 0555 531 &oysm 53 S o Jleyl |, START L & ol3l oL 55
35 o Ll START Js 5l g 551580 5 e s TWSTA oy kS e Jlol i START

+ Bit4 - TWSTO: TWI STOP Condition Bit
ol el s 2 STOP Lo dlusl 5l ey 58 o Jl)l ol (555 2 STOP Lo cMaster e s ey opl 04 L
gl oy 8w lest byl b sl gl plils 0 S pl O350 S Slave de js ssd e SU s b4 o
Lo 3 TWhaas o DI i YU Sadlisl Il o SDA 5 SCLsle ol Js 355 ol 5l STOP b5 -
s e e s el as sl Slave

» Bit 3 - TWWC: TWI Write Collision Flag
S sss o S TWWC G iy TWDR iy 3 1y (6)lds dal e )8 STl io TWINT oy oS _olSia
35 g Sl S TWINT oy o8 olSin cTWDR jimy (2355 b oor ol ilas 55 sk Collision

* Bit 2 - TWEN: TWI Enable Bit

i can S el a1, SDA 5 SCL sla oys J S TWIE o ol 00 SO LS o dlad | TWe s 0l 05 5
03 Slles alS Gus B e 5 TWIOAS Jd 2 4 e Sy ol OAS i . AS o Jd |, Slew Rate oucsS s 5ue
25 el J-

» Bit 0 — TWIE: TWI Interrupt Enable
L;‘:A.ng DS MLVJJ "’}":’L;"‘—i:' TWINT C,..:;ASJLAJ Ty e dl.aw TWlA; .laj;f 4_5_3) c%}TWlEC*ﬁ QJ;&_:L

TWI Status Register - TWSR
Bit F B 5 4 3 2 1 D
[Cwer TTwes T wss [ Twea | Twes | Twesi | TReen ] Twse
Read!Virite R R R R R R R R
Initial vae 1 1 1 1 1 4] u

+ Bits 7..3 — TWS: TWI Status
TWSR )it Ko

U'l‘ )‘ oLl AJu‘j;- J\.LE.G Juj..:i L;G L}'w)f Jaﬂ M\)‘ )J M L;LQ JS .XMS L;“ J”r..:v.ﬁ \)TWI W‘j ‘Ca-;d c\_l w‘
Mask®® Lis & TWPSI.0 (clez b sls o s ¢80 ol TWPSLLO oy 53 5 o oy oy Sls
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LS e e |y TWPS jlaie V-4 ey 53 sde ol S o 2l Master

Table 73. TWI Bit Rate Prescaler

TWPS1 TWPS0 Prescaler Value

0 0 1

0 1 4

1 0 16

1 1 64

TWI Data Register - TWDR
DK T i 3 4 h] 2 ] o
| TWD7 | TWDE | TWDE | TWD4 | TWD3 | TWD2 | TWDH | TWDO | TWDR

Read"VWrite R RN R R R R RN R

TWDR 0 IS

45&;‘..44‘&L’I.‘:‘JL).LFTJALJcub‘)bvujéjbﬁeémjﬂ@‘)bs6@‘&@J&u TWDRM)JL&D‘M)J

J.T.m..:;.-) U'l‘ BE) n‘jﬁr.ib )‘J\:LA 9 é)}.} &.&TWINT ('J:ﬂ 4J~.J-'L«.> wa‘ JLAJ‘ dl}- L TWI aS L;l;— L C,-w‘ ol CJL—LJA

L oT Sl b ot TWDR ey 53 (55lie 0155 g3 3538 SGTWINT 1y oS Slej b s Ssle & 558 o axd sl

Osym & TWDR s, Sl lus s il o ool 3L G TWINT Gy &S Ly b TWDR i, e 15

A Gl TWDR e, s Sl 40 543 ool cad b e ks s Gob sl gl e eslin b

ssb & CPU Lug ACK o .aib esls <N .35 Wake Up«, Sleep b= 51 TWI o8 ol Ko el ol ledib|

TWI (Slave) Address Register
- TWAR

Bit 7 G 5 4 3 2 1 0
[ TwWAG | TWAS | TWA4 | TWA3 | TWAZ | TWAL | TWAD | TWGCE | TWAR

Read\Virits RIW RAW RIW R RIW R RN RIVY

nitial Value 1 1 1 1 1 1 1 a

TWAR s, 6-4 S

QAF@W TWAEM)&)J‘ﬂ%C,—MJ&A}S STL& SR&L&JAJ‘&)JQM&M& TWI JJJJT

SDA b 55, 21y sl Dbl Master «5 olKis 55, » ,IS 4 General Call cll- jasis gl 5 TWGCE

1 29 Tlo suee
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M))\.LL»«SL;ISIave .L..SL;@A....JNULA:? TWARMJQQ}WQ\)wl{QbW\‘quVG rLJ‘J.AJL;aJ\j:O

el ol Ozl Master L gl 0LSe b oledbl L o TWAR

TWI 51 eslinal by, ¥

sl b ol ol o b om0 GO 2 5l g S Ll sl iy 5 ol il s 5 dlsl o TWI S Sles
3ok plasil a3l (g5l 58) o 5wl Ll Ay e TWIS ol a6 L ogd o & TWINT o culs
o Sge 3 Sos Eole wssls Saas | s TWIE G [l w0 addy s asl gl Ll 5 cpl 55 .cls S
TWI o 555 0 SCTWINT gy (55 355 0 IS & TWI B g 5 J 28 6l ois TWINT - (TWIE s
Lol Sonds o8 ol oMds sl TWSR jecry Gl pl 3 il (o sy =y Sl 5 03 S pled 1) 55 S
53« TWEs Shee gl 1, TWDR TWCR (sla iy Jlie TWSR o) Sllie & ax 55 L )5 S o aseie
e e oo Ol 15 Sl e 5 s TWIE Lal,y Llie 3 Shes o505 ol oo Jie 74 S8 A4S e aside gl S

C".’.L’ &'.', JLA)‘ -L.aj Masterdtﬁ U'l‘ )3 C,..A‘ ol t_i.LTWINT C,.:; 45 das k;é QL:»Q b Lf'LA) J&Q U'l‘ )3 t_<>) nL:..A LSLA

el 3t TWI el oSe 5 1 ol plnil Ciliss 1 0 51 Slave « s

3 WS 2 ifs Was g Ches WE a if SLA+W wae
1. Applicafion 3. Check TWSR :’e;fe if START was = \‘h‘cfez; :T\E t«%‘fi‘ié’l‘;‘;w was 7. Check TWSR to see if data was sent
writes W . 5 : A e ed, ' -
Application writes u? T VCRto Application loads SLA+W into TWDR, and| Application loads data into TWDR, and . _and ACK re cen,e_d.
. nitiate X X . - X . Application lcads appropriate control
Action transmission of loads appropriate contrel signalsinto loads appropriate control signals into signals ta send STOP into TWCR
:_. \ e TWCR, making surs that TWINT is written TWCR, making sure that TWINT is . - . !
START to one. and TWSTA is written to zero written to one making sure that TWINT is written to one
TWI bus START A STOP
o Indicates
2 TWINT set. ot e B.TWINT set. . TWINT set
Wi Status code indicates JC‘LA:"'\-' ﬂ;nt ACH . Status code indicates
Hardware START condition sent = r:ac;ixreci - data sent, ACK received
Action -

7-4 s

Lpd o gy Con aalsl 3 agd ad g TWCR e 55 b Jle d> o 8 s
4;.\::}; )\.LE.G L Ju"l_' wem -Lstd STARTJL«JJ‘ MJ}W b TWIJ‘jﬁ‘ CSew ¢ TWCRM) P ol 4;.\::}; )\.LE.G

e TWILEL & TWINTLS Gl 615 5 ey JSom L3 01 002 i sl b il g TWINT il

&S o START b2 Jlosl gt TWINTIWE - 00s S 51 g dhoolBdl adinl plol 1 Los
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L o o oins OLES I ol 55 TWSR i ke 50 o TWINT o, 15 ele 3 START L5 o8 Jlos-Y

g el (START b os bl s codbge oo

33 XS o sy START Li ol Coeo 5l Oluabl e 40 |, TWSR e Sltis casli p al> o ol s =Y
035 Mo i ke sl IS ol (Ko sl S o3lel [ START Jlol meoms Jail 5 TWSR o 8 50
531 SLAFWAL ;i 5o ol 3 cd3l el il s START L, Loyl S1 s plil |, ErrON Routione®
Sl s e eslinad s s sl Jlegl gl TWDR ey oS 353 ax 5 dews o ¢ TWDR s
sl o jgmme |y Sl33l Gt U 35 o axis TWOR ) 3 asiis Jldis « TWDR e, 3 SLAYW 225
ol 5 XS i e S 3 1 0L b 63,8 O TWINT e b Lz ot iy lois 55 .S SLA+W
s o JUt 1 sl Sl TWIE iy cpl 04 SU 5l e dhols DU als sl 5 plmil 1) e e TWI &) 50

L Codbge 0313 OLES ke 4 TWSR iy 53538 0 & TWCR iy 53 TWINT oy ¢ sl Jlasl 51 g =8
5o L ol sads Jll L ACK 0 Jleyl « TWSR ey Slis ol S o i wﬁT@Mdu)\ 03 b e pde
LS o Lasiie

ple Sspo 53 3gh o oy g )\m)wﬁf@wdu)u\ Olaab! o> jshie & TWSR lude al> 0 ol 53 =0
3y50 sls ael il 4B S O o sl Ll STl e Ll b sl il sy ol IS (s L)l
Lo TWINT G 555 o 4t g TWCR jiew; 53 ¢ yaseine Jllis ey o 55 oo ¢« TWDR s 53 1y Jll gl ks
ol 4z I w01 035 S gl 2 45 308 SO 5 TWINT litis « TWOR a3 0l dazd g5l s les 5T s
sy o 3l s JEl S ) 0 S I e alols S

pde b S skins 0L TWSR ey Slde 5 555 oo & TWOR ey 53 TWINT (o s Jlsl 51 gy =1
A3l o 5 ACK Jlsl pde b Jlsl Kby romes TWSR iy 35 dals s Sl s

L TWSR jory S dlsl pde b dlajl frizman 5 s Jl)) oo 31 Oliabl g sk 40 (6308wl -V
g psbe 1l Ce (TWCR i) )3 paside Sl (25 b asl a3l ol pll Jlyl S1AS o sy
3 ool 3538 Sl ol e TWINT 00 SU 5 Jas o) glate 4 (izes S o STOP JL|
ool STOP s Jlosl sl (st gt ol b= 0l 53 S5 353 o JLosl STOPCTWINT oy 0 S
Aas

S a5 s a4 UlS e 1) e pl Cilie e

Sl b SCL L s o & TWINT (o sl sl ol e 5 dile) o plesl & 1) () TWI 55 -

83 b plail (5 n TWINT b o 3L TWI 5525 S|, TWINT.S

lau L p ¢
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g sl 3 T ol 513 a8 olus b TWDR e i g Jlie
dMéQMﬁwUJF&J{‘L’ TWlNT}e.«L:J‘\:.«.::)J TWCRM))JWL‘A)‘J&A‘LQM)MJ‘W_

D Sy S 5o o

Fast-mode ;> oY v —V-£-¢
Dy el Shygllas s S C‘JU.‘C G P Tl PR W COW G| P U P

2l H1 ce o Slas

A eals Gl 3 SIS sl
< A . . . . =z ..
LSLéA&:—“’JLSJ.})))J )J'jj—wdgﬁya.el > o W] Y L s
C

M@JL&A‘AJ\;})J:_LL:AJé\fwidjﬁ)\fjféufb):

A o3ls Gadat bl gl oS 5 Obs b s @ 0l

Sl Sl L (28I ) 0l e S 0T St 6l s eslie sb@ @51 [[6B 51 8 ol

A eslaud M}.«

High Speed-mode (HS-mode)®' s &N gu —Y-£-¢

Dby 458 ol 5
s @ ] O bl 5l mS 5 S I 1~ SO s Al Sso
s e ials Sl b 5t Ol &S el IS S 2 0 0]
S wC el slas Slag s Jae ol a5l 55 Solw Olsen 5 H

-JJ‘:-{;;‘C‘)M;'-:"MJ"WJ
s ol C eI s ) a B Jlasl gl a8 s g Al sl (slyls
JMSL;AJA.GQJW)UJ)CLA)J)::})}WAS.L}J

pii( (*
Xit 41"5 L
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Oloy ar Oy (sl DT U 0L a5 LL@B 51 5VL ol Js di0ls s 55 79 O Uy (slgmaslin

Sgh oooslial 5y 90

I

i [P ]
DY

He-mode Hs-mode Hs-mada Hs-mada F/S-mode FiS-mode
SLAVE SLAVE MASTERISLAVE MASTER/SLAVE MASTER/SLAVE SLAVE

{1} Bridge not used. SDA and SCL may have an alternative function

{2} To input filter.

{3} Only the active master can enable its cument-source pull-up circuit.

{4} Dotted transistors are optional open-drain cutputs which can siretch the senal clock signal SCL or SCLH.

Bus system with transfer at Hs- and F/S-mode speeds.

S s ol sl AE IS

HS-mode ;5 JU ,u sl ssls Jlu,l Cw b —0-¢
5 Sl 5l a5l 130 O N T IS I H{ I s e bl pled
3,8 G| PO
Curdy )
[[I[ " A csees -y
(A): o] O o

.b:;dajuidhbw)bfﬁ\' l:’ﬁ;s::’.’vd""w)gtﬁ:""."‘?fl‘.’)°"“‘j’ G [ A PR PN N S I P
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FiS-mode o Hs-mode (current-source tor 3CLH enabled)

- '(\-- i x 3 " . T = ,—t://
S MASTER CODE~ A [ 5S4 SLAVE ADD. - RAN-T A DATA J"-.-f‘-.ﬁi‘

I— (n bytes + ack.) ———

Hs-mode continues
-

Eﬁr SLAVE ADD.-

MECETE

oo s Jlasl cw b 18- ‘_},<...~

U

Calises glade 5550 53 1y sl Coy sl 5 S bk Sl s esls Ul ey SIA- 5 Jsd

.Msd,:)\)swu“)yI:C

Standard-Mode Fast-Mode High-Speed-
Mode
Bit Rate 0to 0 to
(Kbits/s) AL Lo 1700 | 3400
Lo e 400 400 400 | 100
(RF)
e 1000 300 160 80
(ns)
Spike Filtered N/A 50 10
(ns)
Address Bits 7T and 10 7 and 10 7 and 10
BA ot anglio: V-t S
AS eedalie ;7 8 Sl ol s ISE
A Rise Time
VDD 4
v, “ 0.7V,

VlL L - - - O.SKVDD

Vou _-‘

0.4V @ 3 mA Sink Current

s Oley - IS
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TWlLSJ\S s de —\-¢

G MTY S MR® la de 51 TWI Jls Olge 40 i S Olojer Ll Gsb sla Lo 5 e i TWOs 58 6l

e o3ls Ol e e Gl e KA L 5 ) ilie gla e aslsl )5 S e eslial EEPROM Ol 5 o2 g

Mﬁ))boMWde‘,&‘dﬁfw‘6w‘ ol oslaiul &)J})‘Ww‘jé .J)A.::

S:START RS:REPEATED START R:Read bit
SLA:Slave Address 4 i NACK P:STOP
W:Write bit A:Acknowledge

S Dle £ La O 3 e esls 0L slael 5 TWINT ooy 0 G 03l 0L gliate 4y Ls ol ¢ anlsl sla JSCa s
@iy ade ¢ ol S TWINT o o8 olKia s a8 s 53 i TWPSL.O gls e &5 of b2 4 o TWSR
2 S Jes e TWSR ) 53 ol Laseis sde o gl Coel TWI Conidy oiS Laseie TWSR s, 55 ol

Sl S 68 Sl ol 5 s Jsdr ples s sl &bl sl ()l s 6351 s Jadm D3 ¢ s plonil L

Aileds Mask jiwo 4l Ao Liw L TWPSLL.O

Master Transmitter® . -\-1-¢

S5 o )l (SR W) Slave o, S « Master suce 3 51 Sledbl (e slae (MT e 55

Yoo

Device 1 Davice 2 . .
MAETES SLAVE Device 3 S Device n R1 R2
TRANSMTTER RECENER
T [
|
S0A L +
- | |
SCL

VY-f S

alsl ;3 SR W s TWI :Weﬁ.M@)Sﬁ,&ih il do g3 S ol g3 gd peedis 5 IS 5 aniler

‘-;Lﬁ‘)‘ LJ'N)JT g:aﬁjﬁ d‘ )‘ o b}a—:’ & GJL:.M:J.:B STARTLJJ ‘J:.v‘ LMTJ»G “ dJ;«.:: 3)‘_} )}.Ja.w Mh;.w‘ ol WPl Jaﬁ-e

NQ 5" ( %0 °
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5 MTe 553 Jlo)l (ids Joe J 2 Cu s Slave aysl) SLAYWILS e STl MR L MT ke oS sl

25 o el TWCR e 53 55lke (255 b START

TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE
Value 1 X 1 0 X 1 0 X

S sk o TWINT co 5 STARTJL! ske & TWSTA oy« TWI 058 b sl TWENC « Y s o
b ol 00 ST 31 g oSl 5 6,8 s ol TWE Ll o ol 51 iy 350 o i Sy g 03
It lae TWSR jo ), Sltie 5 S 158l e Lo s TWINT oy START Loyl g S s JLol [, START
TWDR i, 53 SLAYW 255 U foe ol 355 e SLAFW sl MT ke & 05 3405 sbiie 45 355 oo ToA 4l o5

TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE
Value 1 X 0 0 X 1 0 X

Sy Dldis 5 35 o G Isdees TWINT Cop odd a3 ool Slave 51 ACK <sbs 5 SLAYW Jlojl 5l e
5L 2,50 D8 L TYA STYs (A slie 51 S MT e s ey ol 6l ee la Jlaie sl o ies LB TWSR

ad 0 dd Oy 5 s 53 B 58 palis Sl el o (gl
Sl b s 255 558 e bl TWDR s bs 255 L Joe ol 2353 Jlol bs sl « SLAW. 33 50 JUisl 51y
S 5 e S TWWC oy 5355 e OBl (255 Soygo cpl b S5 3l SO TWINT g oS ol i 01l
s bl sps BT Sledbl JUsl B osss hwe b TWINT ey TWDR ey 55 5L 5550 Sledbl o2 5

355 o el TWER )3 525 5l

TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE
Value 1 X 0 0 X 1 0 X

TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE
Value 1 X 0 1 X 1 0 X

ol S oole &l Ol |, o s Slave | Slave oles Ll5 s TWCR  REPEATED STSRT Jlal 3l s

23l o Ses MR MT Slts x5 b o3 S s Slave o g s 40 536 1, Master (JLS .
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Lad\é.ﬁ‘_}ﬁ-b):nﬁm}jéu:w.w\u;olﬁbﬁ;c) MT e 53 conl S oS 1) dlss gl S 5 IS

sl o313 DL (6 S Do) po a4 K 55 a8 lalus g dal g Dls A e s s TWSR ), &S conl (5 p3lie Sl

s5d o sl Slave Lau g b lus a2y 5555 o eyl Master Lo g o5 ool slus ¢l

byl 51 sy Jalg= oA ol TWSR e ltie START b Jlyl 51 e ¢ 353 o 0od 5 dsdr s asslis
534S sMde s TWDR iy 53 SLAYW e bl IS cnl plonil (sl 355 Jlyl SLA+W JSw L START L 2
s gy ol (S b e SLAFW ULl 51 e s iy TWOR ey 3 sl ol onls 0L 5 s
Sie Sl cnl 3 Jlsl sl S8l 4l 5> ACK JLSwr 5 3505 L3 |5 sl Slave 8 ol Jsl -
Sy i s ACK Ji&e by &y s 53 3 sdes Jlal s ¢ 3L g 53 01 51 e 5 TVA 1 TWSR 2o
Sl s 1y b 6,55 Master U s, s Jle,yl STOP L REPEATED STSRT L2 o 5l . 5 IYA LI, TWSR
2 S

Lt OF 51 g 3L BTl TWSR s Sltde STl cpl 5o ¢ 3585 il ACK IS oSyl pos I
3,80 kel s 1 el 6,505 Master el (Sas « 136 TYA Ll TWSR e lais S1 5358 o JL,I STOP

Table 74. Status Codes for Master Transmitter Mode

Slal Cuale Apulivaion Sullwee Fespunse
(TSR} Slatuz ef the Two-wire Seral To TWCR
Prescaler Bs | Bus and TWO-wre Sendl INEr | ¢oe . riune - - - —
are {1 face Hardware STA | 5TC | TWINT | TWEA | pext action Taken by TW Hardware
50 A START condition hae been | Load SLASW 0 o 1 X SLACW will e tranamitied;
tranamiied ACK or HOT ACK wil be received
10 A repeatsd START condition | Lead SLA+W ar 0 0 1 X SLAHVT wil be transmitied;
har bheen tranamited ACK or NOT ACK wil be received
Lead SLA+R 0 i 1 X SLALR will ke ransmitied;
Legic will ewitch to Mester Receiver mads
513 SLA+VY nas been transmitted; Load data bywe or 0 i] | X Datz oyte wil be ranamitie and ACK or MNOT ACK will
ACK has besn received ke receivad
Mo TWDR action or o 1 X Repeated START wil be Fansmitted
Ma TWDR action or i 1 1 b STOP condition will be tranamitted and
TWSTO Flag will be Resst
Mo TVWDR action 1 1 Ed ETOM pondition folowod by a ETART condition will bo
transmitted and TW3TO Flag wil be Reset
520 SLA+YV has been transitied, Load data by or 0 ] 1 X Data bvte wil be ranamitted and ACK or NOT ACk will
NOT ACK has bean recsived be received
Mo TWDR action or i 1 ot Repsated START will ke wanzmitted
Mo TWERR action ar 0 1 1 b STOP condition will be trenamifiad and
TWSTO Fleg will b react
Mo TWDR action | 1 X STOP cendition folowed by a START condition will be
transmited End TWSTO Flag wil be reset
523 Data byte has been transmitted; | Load data byte or 0 o 1 b4 Dats byte will be franamitted and ACK or MOT ACK will
ACH hag boon racoived b mooived
Mo TWDR action er jul 1 X Repeated ETART will ke ranamitted
Mo TWDR action or 0 1 1 kS STOP condition will ke treamamified and
TW3ITO Flag will bz reset
Mo TWDR action 1 1 . STOP conditien folowed by a START condibon will be
transmutted and TWSTO Flag wil be resst
530 Data byte has been transmitted; | Lead data by'e or 0 0 1 X Cata byte will ke fransmitted and ACK or NOT ACK will
HOT ACHK haz been received ke received
[ TWDR action or o | X Repzated START will b= ransmitied
Mo TWDR action or 0 1 1 * STOP condtion wil ke transmitted and
TWSTO Flag will be reset
hio TWDR action i 1 X STOP condtion falowed by @ START condton will be
transmitied and TWSTO Flag wil be reset
A bilralivn uslin SLAYW w data | No TWDR acbionwm Twrw-wie Seial Buz will e isleased aod pol e essed
byies Slave made entered
Mo TWDR action A START condition will B transmitted when the bus be-
comes free

MT e s TWSR o0 1-4 U0

\A4 29 Tlo suee
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ol Sae Cilisne Cands 35 S 15 4 ey a2y O 3l day 5 o Jlu)l REPEATED STSRT L4 G &I (ol
Slde ¢ TWCOR jery 53 asiie Jllie 235 b Sl cl o3 dles o5 ) (08 de dal s )8 48 0T Jsl e &
53 SLA+R 235 L SR & (6,5 te ois 4 5 s s il o JLayl MT e s 0l 3L (sl |, SLA+W
TWIE 3l S SLARUIL! 51 ey 355 o byl Jlaie o)l TWCR ey 3 5L 3550 Jldie 5 TWDR i
b S el Sl TYA ol TWSR e i 45 Sbej cpwomen ol dalr 5 SR w0 1) ()8
S5 s cdlosie sla Sl g e el VU g 3 ol Olgie Jlesl Lyl opl 53 .esl 03l s i, Arbitration
SIS T ekl 4y s Gl s gy 358 o b Bas eea Lls Ll alS a8l am 5 bl sl esls OLAS 5

D5
a8l Hs assilr ol LSS 5 K8 5 YL s law g5 sl 11 Dbl &S il (655 00 a5l 4 a8
S ciliie sla Sl 358 Jlayl SLAYW L MT e a0 00s 5,05 6l START b Jlal 51 ey sl 03 031
ww; b s 5s Master Lo g ol Jlol Sledbl cl 6,8 LB ol 2l o S8 5s ol @ ds e opl 5l e

RGN IS WA K J:o-lLM L;]L..Sl;-

T
Successfu A _
ransmission 5 SLA oW A DATA A P
to a slave L
receier | |
T, i -~
| s08 } | 518 I 528
T W WL
Mext transfer - H .
started with & Rz SLA i W
repeated siart
condition
o~ N
LETe
Mot acknowiedge - ] =
received after the -~ F
slawe address J
o~ T,
{ 520 )
-_-. A=
Mot scknowisdgs =
received after a data ! F
byte
T,
| 20 }
e
E
Arbitration lost in slave " = Ceher marsser " = Cmer master
address or data byts oo cantinues Aoar s cominues
PN P
I 5328 ) | 528 |
P M
Arbitration lost and N CRner masser
addressed a5 slave -~ cantnues
= W rm e To coresponoing
R ¥ g . oo
5 E/.\ﬁt- 8 /,[’\3 B0 " :aie= In ziave mode

master transmit . 4 L, . : 13-4 <
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Master Recive®® .. _y-1_¢

Ao 4y O syl jske 4 AS e ks Slave s b G 5l Sledbl Master s, S CMR e s 5 S Gilas
5 MTue 558 Loyl SLAW STl MTUMR W oS aseie a3 o3l de START JLKw Jloyl 51 e « MR

555 o Js MR e 553 Il SLA+R 31

Yoo

Diewice 1 Device 2 R - _
MASTER SLAE Device 3 S Device n R1 RZ
RECEVER TRAMEMITTER
T '
L 4
SDOa
= r
SCL L

18 s

TWDR ;e 55 SLA+R WUMR s @ 04s 3505 (gl 0.5 siae JLe )l START  JLK ezl ¢ 8 Sl alie de ol s

sl Gl p e 338 o e 08358 ol gt Of Sl ol 13 &S gl Slave  opnl s ool o 5d iy

.J)»i.:ﬁ 4:.&).. TWCR M‘) L J’i) )‘J}.& LJ'N)JT wa‘

TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE
Value 1 X 1 n] X 1 0 X

3}}4&&1 TWINT v.‘{-ﬁjq,ﬁl.l)b IS L}.ﬁé JaJJT Slave )1 ACKQ.:J‘SLA'}'RLLJJJJT Ql.c‘)le JL\AJ‘ )‘J"".
Rl elS A L blae s Shee s dalg TEA 5 TEr YA Jslis 51 G ol ) Jsdr Gillae TWSR e slia
.J)A.:: JL&)‘ L’.‘;ﬂb CMM‘OSA.&cS|aV9 eJ&.La:J.‘.B S beeyuﬂ\.vwﬂ\.l})a Jl‘)‘w“;*‘“ ko.::JSJJ,“v) J)J};)Jﬁbun

BL, TWDRJJ.M..;;-) LA}S L;jl'.’.)" L;LT.:) )‘J\:LA Ay 'C) w‘u&&iﬁélﬁ CJ\:-‘MaSteI’ .hw}:v' l:\_'v‘b CAJLL)JJ‘J«'.:

(ol op A O S el e aalsl ol T Odey B s ol 358 e okl ol S TWINT L &S e
Aade - a5 ST e 4 «NACK Osbs 3 L MR
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bl STOPJL.,l 05k |y 5,55 Slave L Slave ols Ll5 .« Masterc REPEATED STSRTJL.jl i

o MT e 5l s b oo S b Slave oo s s 40 06 |, Master ¢ REPEATED STSRT J s ole w0 les
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Table 75. Status Codes for Master Recewer Mode

Stafus Code Applieation Software Response
(TWSR) Stalus of the Two-wire Seria To TWCR
Prescaler Bits | Bus and Two-wire Serial Inter- To'tom TWOR - . :
arc( face Hardwarc STA | ST0 | TWINT | TWRA | eyt Action Taken by TW Hardwarc
508 A START condifion has been | Load SLAR 0 0 1 X | SLA+R will be transmified
tranamitted ACKor NOT ACK wall be received
§10 A repeated START condition | Load SLA+R or 0 0 1 X | SLA+R wil be transmified
has been ransmited ACKor NOT ACK waill be received
Load SLA-W 0 0 1 X | SLA+W will b2 fransmifted
Logic will switch to maaTer Transmitter made
538 Arbitration lost in SLA+R or NOT | No TWOR action or 0 0 1 X | Two-wire Serial Bus wil be released and not addressed
ACK bit Slave mode wil be entered
No TWDR action 1 0 1 X | ASTART condition will be fransmitted when the bus
becomes free
340 SLA+R has been franamified, | No TWDR action or 0 0 1 0 | Data byte wil be recaived and NOT ACK will be
ACK has been received refumed
Mo TWOR action 0 0 1 1| Data byte wil be received and ACK will be returned
§48 SLASR has been tranemitied, | No TWOR actionar | 1 0 1 X | Repeated START wil be ransmitted
NOT ACK has beenreceived | No TWOR actioner | 0 1 1 X | STOP condition will b2 transmitted and TWSTO Flag wil
be resel
No TWOR action 1 1 1 X | STOP condtion followed by a START condition will be

transmitted and TWSTO Flag wil be resst

§50 Data byte has been received. | Read data byte or 0 0 1 0 | Data byte wil be received and NOT ACK wil be
ACK has been retumed refumed
Read data byte 0 0 1 1 | Data byte wil be receivad and ACK wil be returned
558 Data byte has been received, | Read databyte or 1 0 1 X | Repeated START will be transmitied
NOT ACK has been refumed | Read data byle or 0 i 1 X | STOP condiion wil be transmitied and TWSTO Flag wil
be reset
Read data byte 1 i 1 X | STOP condtion followed by a START condition will be

transmitted and TWSTO Flag wil be resel

master receive . s TWSR >, Y-t Jsux
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338) R
Artitration lost and . e —
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(€D D) i
MR L g-vo S
. 67
Slave Reciver’’ .. -v-1-¢
S3d o Jime Slave oS 4 Master si b 5l Sledbl (SR e 55 5 S Gillas
Ve
Dievice 1 Device 2
ELAVE MASTER Devica 3 s Device n R1 Rz
RECEIWVER TRAMEMITTER
T | l
ShA +
o Y
L1

Jd)JT 4-”“":4 P .LS k;é dl.w)‘ b Slave n.b]; Jd)JT ‘ STARTJL&)‘ )‘ o MaSteI’a.u.sz oL QL:; MTJ.A P A.ZUL,\::
JUJT SR W )5 amem )5 558 e3ly [asii el oA w);TSIave b il el las al> e 0l 51 L3 L Slave oS

bﬁ@ﬁfTWARM))Jﬁ)Q)MM Slave

MQ 4,471 1 X
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TWAR TWAR | TWAS | TWA4 TWA3 TWAZ TWA1 | TWAD

“Value Device's Own Slave Address

4l TWCR oy Sl sl oli5 51 23,8 0 s osas Gl 3 3L SO Jho o ST e o

Byh S 5 O pe

TWCR TWINT TWEA TWSTA TWSTO TWWC TWEHN - TWIE
Value 0 1 o 0 0 1 0 X

o (RIW g sls cw 5 Master L 00 a3 ool JLzs Slave ¢ TWCR; TWAR gl e S
IS TWCR i 53 TWEA G 035 S 5 b TWAR ey Jliie b (8l psl il 51 gy 2555
ol 8 535 SR Mo 53 TWI il jio RW la oo Jlide S| S pl s 353 s Jlayl Slave Lu s ACK
bB TWSR i Jlis ot & TWINT o« RIW oy 5 sl dlps Sl e 35 dalgt S8 ST e 55 & 50
53 el 53 TWSR ey islie 35 IS @ el (65 eoead 5l TWSR e Jltie opl 55 dal g il
.M:Cjwl@};mbw;;\?@); SR e ool 0l Olo 3L 3550 3 Shas 5 Y=t Jsi>

Slave Jl- pl 55 . aSe Jlol 1, NACK JEK s @ilys 5l de TWI 5d a0 JUsl - s TWEA ¢ S
S5 ol Sledbl anglis 4 38 TWI CTWEA (035 ho p0a e 55 dalpps L3 Sledlbl il w556
S TWEA o 058 Kb Sew Slave sl jaseis ¢ osgs 358 TWAR oy Jliie b b (g, 48 S
S yhan by S
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Wake ¢l_<;.a &S Jane Wake Up S 4 1) 328 5 S cGeneral Call - a5 L Master L g 0as s
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Table 76. Status Codes for Slave Receiver Mode

Status Code Application Software Response
({TWSR) Status of the Two-wire Serial Bus To TWCR
Prescaler Bits and Two-wire Senal Interface | o uom TWOR — -
are 0 Hardwars TA TO TWINT | TWEA | pext Action Taken by TWI Hardware
560 Own SLA+W has been received,; Mo TWDR action or X 0 1 o Data byte will be received and NOT ACK wil be
ACK has been retumsd retumed
Mo TWDR action X 0 1 1 Data byte will be received and ACK will be returned
$58 Arbitration lost in SLA=RAN as | Mo TWDR action or X 0 1 0 Data byte will be received and NOT ACK will be
Master; own SLA+W has been retumed
received; ACK has been refumed | Mo TWDR action X 0 1 1 Data byte will be received and ACK will be refurned
570 General call address has been Mo TWDR action or X 0 1 ] Data byte will be received and NOT ACK will be
received; ACK has been retumed returnad
Mo TWDR action X 0 1 1 Data byte will be received and ACK will be returned
578 Arbitration lost in SLA<RAN as | Mo TWDR acticon or X 0 1 0 Data byte will be received and NOT ACK will be
Master; General call address has retumed
been received; ACK has been Mo TWDR action X 0 1 1 Data byte will be received and ACK will be refurned
returned
580 Previcusly addressed with own | Read data byte or X 0 1 ] Data byte will be received and NOT ACK will be
SLA+W; data has been received; retumed
ACK has been returnad Read data byte X 0 1 1 Data byte will be received and ACK will be returned
$88 Previgusly addressed with own | Read data byte or 1] 0 1 ] Switched to the not addressed Slave mode;
SLA+W; data has been received; no recognition of own SLA or GCA
MNOT ACK has been returned Read data byte or 0 0 1 1 Switched to the not addressed Slave mode;
awn SLA will be recognized;
GCA will be recognized if TWGCE = *1"
Read data byte or 1 0 1 ] Switched to the not addressed Slave mode;
no recognition of own SLA or GCA;
a START condition will be transmitted when the bus
becomes free
Read data byte 1 0 1 1 Switched to the not addressed Slave mode;
awn SLA will be recognized;
GCA will be recognized if TWGCE = "1,
a START condition will be transmitted when the bus
becomes free
550 Previously addressed with Read data byte or X 0 1 ] Data byte will be received and NOT ACK will be
general call; data has been re- retumed
ceived; ACK has been retumed Read data byte X 0 1 1 Data byte will be received and ACK will be returned
588 Previously addressed with Read data byte or 0 0 1 0 Switched to the not addressed Slave mode;
general call; data has been no recognition of own SLA or GCA
received; NOT ACK has been Read data byte or 1] 0 1 1 Switched to the not addressed Slave mode;
returned own SLA will be recognized;
GCA will be recognized if TWGCE = *1"
Read data byte or 1 0 1 ] Switched to the not addressed Slave mode;
no recognition of own SLA or GCA;
a START condition will be transmitted when the bus
becomes free
Read data byte 1 0 1 1 Switched to the not addressed Slave mode;
awn SLA will be recognized;
GCA will be recognized if TWGCE = ™17,
a START condition will be transmitted when the bus
becomes free
SAD A STOP condition or repeated | Mo action 0 0 1 0 Switched to the not addressed Slave mode;
START condition has been no recognition of own SLA or GCA
received while sfill addressed as i i} 1 1 Switched to the not addressed Slave mode;
Slave awn SLA will be recognized;
GCA will be recognized if TWGCE = 1"
1 i} 1 i Switched to the not addressed Slave mode;
no recognition of own SLA or GCA;
a START condition will be transmitted when the bus
becomes free
1 0 1 1 Switched to the not addressed Slave mode;
awn SLA will be recognized;
GCA will be recognized if TWGCE = 17,
a START condition will be transmitted when the bus
becomes free

slave receive . > TWSR o :v-¢ s
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slave adoress and ons ar
mare data byies. All are
acknowledged

Lasl data byte recelved
= not acknowledged
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Table 77. Status Codes for Slave Transmitter Mode

Status Code
(TWSR)
Prescaler Bits
are 0

Status of the Two-wire Serial Bus
and Two-wire Seral Interface
Hardware

Application Software Response

Talfram TWDR

To

WCR

W

STO

TWINT

TWEA

Mext Action Taken by TWI| Hardwars

FAR Cwn SLA+R has been received;

ACK has been retumed

Load data byte or

Load data byts

1

1

0

1

Last data byte will be fransmitted and NOT ACK should
be received

Diata byte will be transmitted and ACK should be re-
ceived

FBO Arbitration lost in SLA=RAY as
Master; own SLA=R has been

received; ACK has been retumed

Load data byte or

Load data byte

Last data byte will be fransmitted and NOT ACK should
be received

Diata byte will be transmitted and ACK should be re-
ceived

Be Diata byte in TWDR has been
transmitted; ACK has been

received

Load data byte or

Load data byts

Last data byte will be fransmitted and NOT ACK should
be received

Diata byte will be transmitted and ACK should be re-
ceived

$CO0 Data byte in TWDR has been
transmitted; MOT ACK has been

received

Mo TWDR action or

Mo TWDR action or

Mo TWDR action or

Mo TWER action

Switched to the not addressed Slave mode;

no recognition of own SLA or GCA

Switched to the not addressed Slave mode;

own SLA will be recognized,

GCA will be recognized if TWGCE =17

Switched to the not addressed Slave mode;

no recognition of own SLA or GCA,;

a START condition will be transmitted when the bus
becomes free

Switched to the not addressed Slave mode;

own SLA will be recognized,
GCA will be recognized if TWGCE =17

a START condition will e transmitted when the bus
becomes free

3ca Last data byte in TWDR has been
transmitted (TWEA = °07); ACK

has been received

Mo TWDR action or

Mo TWDR action or

Mo TWDR action or

Mo TWDR action

Switchad to the not addressed Slave mode;

no recognition of own SLA or GCA

Switched to the not addressed Slave mode;

own SLA will be recognized,

GCA will be recognized if TWGCE =17

Switched to the not addressed Slave mode;

no recognition of own SLA or GCA;

a START condition will ke transmitted when the bus
becomes free

Switched to the not addressed Slave mode;

own SLA will be recognized,

GCA will be recognized if TWGCE =17

a START condition will ke transmitted when the bus
becomes free

slave transmit . ;s TWSR o i8-8 Jsu
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Transmission Standards

General
Purpose
Logic

Data Transfer Rate (Mbps)

0.5 0 10 100 1000
Backplane Length (meters) Cable Length (meters)
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CAN (1 Wire) 33 kHz (typ)
I°C (‘Industrial’, and SMBus)| 100 kHz
SPI 110 kHz (original speed)
CAN (fault tolerant) 125 kHz
400 KAz

CAN high speed) 1 MHz

I°C ‘High Speed mode’ 3.4 MHz
USE (1.7) 1.0 MHzZ or 12 MHz
SCSI (parallel bus) 40 MHz
Fast SCSI 8-80 MHz
Ultra SCSI-3 18-160 MHz
Firewire / IEEE1394 400 MHz
Hi-Speed USB (2.0) 480 MHz

S b B Sl e aslizad B b (Ul e f3 5 b IS5 ool sl

M:@Ququc%bjwj‘dﬁ&i}

b IS5 5l & oo JWsl Co o aglie 1 V-0 50

Ak Sl (e alie s dsd

Bus Data rate Length Nodes Mode number
{bits/ sec) (meters) Length Imiing factor Typ.number Imiing factor
[2C 400k 2 W ring capacitance 20 400pF max
EC with buffer 400k 100 propagdion delays any no it
I2C high speed J.4M 0.5 W ring capacitance 5 100pF max
CAN 1wirs 33k 100 total capacitance 32 .
oK 10km Ei:iiﬁ: :uerraenndt
CAN differential 125k 500 propagdion delays 100 drive
M 40
LSE (low -speed, 1.1} 1.5M 3 cablke specs 2 bus specs
USB(fu l_SFEEd', 11) 1.51zM 25 e L L 127 bus and hub specs
H-Speed USE (2.0} 480M (Smcable node to node)
|EEE-1384 100 to 400M+ 72 16 hops, 4.5Meach 63 5-bi address

W 2alyl 51 o el Y=0 Jsir
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0 Forts b e e e
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RS232 serial interface adapter for the 12C bus
'2000 Stefan Rutzinger (rutzi@fs.tum.de)
(after a drawing of Frederic Rible F1BAT)
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R < = = w1 — £ é%.z Ei:g g
S e = | = hznHz —&F=.2 Fl.2 &
= E 15 FZ.4 P1.1 7
% —a F2.E Pi.0 2
3| 2 0323C3 —2] eNp p3.7 LI HERbER &
o= RS L ATE =%
IN4148 (3 = = RT
ks = B 1 2
CONNECTOR DS9 =z
FEMALE Lot 188
h
oL el | i e
LOUF /18 NS 198 Ra g1
1 2 =
12 z
KZ Icz =
1 21Fa  nD ke R10
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SCLOUT [ [1 sbAOUT
SCLIN [] [] SDAIN

GND [ [1 READY

b b blas 038 @lsl gl 3L 51 plsid-0 IS
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I*C Controller L Golse b bl -Y-¥-0

~
- Chip Enable .
g Write Strobe =
3| | Operation | j«——— Read Strobe o
EC Bus z Control | f——— Reset c
% — Address Inputs §
‘—r- I"to":.rjt Rr:\.qur:st -
[Bus Buffer] K—— Data (8-bits) s
/
Voltage range Max FC freq Clock source Parallel interface
PCA8584 45-55V 90 kHz External Slow
PCA9564 2.3 - 3.6V w/bV tolerance 360 kHz Internal Fast

Jw_i.l.; le'jl.a JJ.UKS:JL:ZA

.J}.\Z@n:wﬂ:‘ J‘)‘&j}m‘géu7 J'IS‘)J

I
f] =) 11RRNNNND

-
Same FC Address 144-pit DIMM =

oL SCO
S08 a1

&
S0
PCA3540
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03 e L e eolital Les G;UUJ sleas

e .

slels .

{
;ZU [

2 o F— Output
I‘C Bus 9
=} — LED
) —
o1 — Input
= —
Reset Pin  =— — -
—_—
256 - PWMO PWMI ON = LED ON
256 256 OFF = LED OFF
(PCA955x) (PCA953x)
f—p|
ON OFF ON | OFF
PSCO +1 PSCO+1
38 152
(PCA955x) (PCA953x)
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