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ABSTRACT

This project is about Sound lab system. It is a starting point to develop a language
operation system to step modernized. It is to integrate a convenience and comfort of computer
network system and to control can be design and modify system easily of microcontroller. To
consist of signal control 2 line only of I’C bus system. It used signal SDA and SCL can to
connect with an equipment destination able 64 equipment per microcontroller 1 a pair line. To use
line control table an operation to consist of implement help to learn basic not over 9 line can be
control room operation above monitor computer and modify program give to change as according
to require each necessaries with compact disc only a disc. It can windows designed of control
with Visual Basic program can be to develop used control system far distance and wire less

microphone system and wire less headphone sound lab system in the future.
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maasdfuussdy +sv13mmennm  weldaedaniuzasingeluvaeilifinsfedels
w Mdolumstlestudaymasuniufienniidhn lumedyaaiaares 2995101AWA
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FUANAWMSTINTANIZINAITINYEE  I'C  duilsznoudls  aawisuay,
3

anmzdugemydsdeya, an1iznya, dyamuRnuue SCL, miduunazeudoyanuy

@ 4 ' ~
gunsslvuszuvia ‘e MdliWaniauasswazidoaves lsunsudesiildadeeanig

A19 9 LEaaluAINg 3.10 (n)-(A)

3.3.1 m3aaEanzisudy

1. iiedesmsaadenfuiia e dwsnfidesiidmivlulasaeuInsaaesdedioth
dluginselnamaeiie msildadedionmsiimualier sCL uaz v1 SDA Tasdniiu
“1” fag

2. vl spa fiaefn “0” Tavfinn scL Sanaiiuaedn «1” oy

3. tmualiun scL faoiniiu “o” Aameuilia SCL uaz SDA sziaoiniy <o

9 ]
v 9 =1

g wiounvzanne lduds Alidiedi Tusunsunaaslunimi 3.10 (n)

3.3.2 msadaanizwga
1. edvanmisnyadteynszdesdedninzngasen’ll Tavlupeuusndoasmuald

¥y
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5 dmualien scL Faosnilu <17 Tav spA dansfiaedniilu «o”
..‘: ° 1 Y = a P~ A o Gl EY v @ Y 1w [ a n’:
3. il spA Taednidlu <17 Aessi ldszuudanduithgiainednnasa

{ @ 'Y ' [V @ ' a
wiouiegsunindadoyadell dailideiaTsunauuaaslunini 3.10 (n)



Turuntugenasnnsduiy I2C_START: JNB S'CL ,I2C_START_1

CLR  SCL
I2C_START 1: SETB SDA ; Set SDA
T SCL SETB SCL ; Set SCL
ACALL I2C_DELAY ; Delay
CLR SDA ; Clear SDA during
; SCL set
ACALL I2C_DELAY ; Delay
CLR  SCL ; Clear SCL
RET ; Return
2 I2C_DELAY: MOV  Ré6, #00CH ; Each loop=50 us
12C_DELAY_1: NOP
e
DJNZ R6,I2C_DELAY_1
REL
Wunmeisssanauin | 1o JNB  SCL,I7SadMep 1
CLR = SCL
“I2C_STOP_1: CLR  SDA ; Clear SDA
ACALL I2C_DELAY ; Delay
SETB SCL ; Set SCL
ACALL I2C DELAY ; Delay
SETB SDA ; Set SDA during
w SCL sel
RET ; Return
12C_DELAY: MOV  R6,#00CH ; Bach loop=50 us
I2C DELAY 1:  NOP
NOP
DJNZ R6,I2C_DELAY 1
RET
Tsunsuouriniin I12C_CLK: ACALL I2C_DELAY
ﬁ‘z‘ummmﬂmﬁ‘ﬁ 12C > SETB SCL :
ACALL I2C DELAY
CLR  SCL
[ whuam | RET

\nfad SCL
panvnlisuntudoy

TusunIatouanmeTug (acknowledge)

I2C_ACK_BIT: ~ CLR  SDA ; Clear SDA
ACALL I2C DELAY ; Delay
ACALL I2C_CLK ; Pulse I2C Clock
SETB SCL :
RET ; Return

Tthu.nmziauan'm:%ivuqan'mhm'fag asnaan
IZC_NACKﬂBIT: SETB SDA ; Set SDA
ACALL IZC_DELAY ; Delay
ACALL I2C_CLK ; Pulse I2C Clock
SETB SCL
RET ; Return

ai 7 ) ) ' 2
MAN 3.10 (0) I sALaz S1wazDavYDe 1UsUNTNIDUENIUEA19 VUSLUVYH I°C
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lWsunmdasnsdasanugunsniaian

C Gy ) ; I2C Slave Connect
=

; I/P: I2C_ADDR
[ wmucacx | [ |1nSDA ] ; O/P Flag:I2C_ACK
l Reserve : RS
i\hn'wnman'nqu\ni WY I2C_SLAVE: PUSH ACC ; Push ACC.
 Un 2 FRrduiiuly Ace I SETB I2C_ACK ; Set ACK. bit
3R SCL MOV  A,I2C_ADDR ; Get Slave Address
[hhunwdwamw?'uiu] l ACALL I2C_START ; Send Start Con.
l [ WA ]
[ dwuncoorarou | MOV RS, #008 ; Set loop 8 times
i I2C_SLAVE_l:RLC A ; Rotate ACC. to
; Lefr with Carxry
: sy ACC MoV SDA,C ; Move Carry to SDA
. Wrfaundonuanna it ACALL I12C_CLK ; Pulse I2C Clock
i 1 [ wmdsfrcack | DJNZ R5,I2C_SLAVE 1 ; Do 8 times
i \uAvs RNy SDA]
I SETB SDA ; Set SDA
I Wrknrutouruii [ wiwisc | ACALL I2C_DELAY; Delay
f ] Rnneniing e e SETB SCL ; Set SCL
i wnﬂnhhunsudau ' ACALL I2C_DELAY; Delay

JB SDA, I2C_SLAVE 2 ; Check Ack.
CLR  I2C_ACK ; Clear ACK.

I2C_SLAVE 2:CLR SCL ; Clear SCL
POP ACC ; POpWACC.
RET ; Return

Tsunsadasmsidandayalddigunsaiaan

; 12C Data write
i L/PY I2C_DATA

11, 12C_ACK J l 18 SDA ] / ' Ratdioiil: RS
’ l ‘ I2C_DATA_WR: PUSH ACC ; Push ACC.
i vadsynapeqUnaiin 12¢ wisam = = i K
! iz pATA) s ACC L—-—--r——'l' SETB I2C_ACK ; Set ACK. bit
[ NG i MOV A, I2C_DATA ; Get Data
um LOOP 8 191 ] | MOV RS, #008 ; Set loop 8 times
wizam I2C_DATA WR_1:RLC A ; Rotate ACC. to
; Left with Carry
! T endace % MOV SDA,C ; Move Carry to SDA
P umedundomrdannn | ACALL I2C_CLK  ; Pulse I2C Clock
DJNZ RS,I2C_DATA_WR_1
1 iRuArvemiannaly SOA 4 SETB SDA ; Set SDA
Lo | [ nfefeoack | ACALL I2C_DELAY ; Delay
I Nhuntudswinia SETB SCL ; Set SCL
H ‘l Krygraarim a2

ACALL I2C_DELAY ; Delay

nfed SCL
JB  SDA,I2C_DATA WR_2 ; Check Ack.

i CooB Laa CLR I2C_ACK ; Clear ACK. bit
I2C_DATA_WR_2:CLR SCL ; Clear SCL
ht} POP ACC ; Pop ACC.
(e) : RET ; Return

d' 4 = ] J L%
NNN 3.10 (V) Mm‘mimmzswazLatm‘uaﬂﬂmnsnuammuzmaq VUITUVUT lzc



Tsunsudaunmisawtoyavingdniniaian

FuAu

; 12C Data Read

s ; Reserve : RS
| winiacc | I2C_DATA RD: PUSH ACC ; Push AcCC.
CLR A ; Clear ACC.
rﬁwuum LOOP 8 52U l MOV RS, #008 ; Set loop 8 times
I2C_DATA RD_1: ACALL I2C_DELAY; Delay
SETB SCL ; Set SCL
i’ nu");nm J ACALL I2C_DELAY ; Delay
; MOV C,SDhAa ; Get SDA to Carry
l RLC A ; Rotate ACC. tc
| 1im SCL l ; Left with Carry
l CLR SCL ; Clear SCL
[ B I DJNZ ~ R5,I2C_DATA RD_1
l ; Do until 8 times
MOV I2C DATA,A
I \iuAn SDAi'ﬂuuﬂanwn] 0
l / ; I2C_DATA
“Huﬁﬂ‘lu ACC Pop ACC H Pop ACC.
lumadhundesuranna (il » » Jeturn
I2C_DELAY: MOV R6,#00CH ; Each loop=50 us
1 I2C_DELAY 1: NOP
LOOP =87 NOP
; DINZ R6,I2C_DELAY_ 1
14 RET

A1 ACC wiulu
12C_DATA

3
l MUUNIRT I

|
[ lAscL |

{
Ganqwrﬂﬂeunwe@

a 4 1 J Y 2
MW 3.10 (A) ansauazswazidoaves TUsunsudovaniuzaae vussuua 1°c
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3.3.3 M3aetoyan0dn “0” yazapan «“1”
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Vo 8 15174

P4 9 WOTABUNADIANA 2 irtn1aiin 4
P5 10 WasADUNAIDIANA 2 Airtn1adin 5
P6 11 WosABUNADIANA 2 Tirn1eiin 6
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INT 13 s nAnasuIneUA(hNuTiasin 0)
SCL 14 NFyaMIRMdmMSy I'C 1d
SDA 15 ydoyadmiy I'C Ud

V.. 16 TiRvs




Aryoyrne Wnie —p—

20

: 20818 WnTTUAA
100 A

FoyavInidATininef > ]

FF

=
|

_I * {Jpo-p7

Nyarudisn
eaFudwld

—

e g

doyadalilin _

IdRixined

MWN 3.12 2esmeluawesaueelod PCF8574/PCF8574A

in7  _de6 w5 da4  da3 a2 a1 100
0 1 0 0 A2 A1 A0 R/W

[ 3 = 1 ] a =2

At Beesanon ledluaynsu PCFes74A ldgadl 16 ¢

A

E4
msdenseloudeyalid Pcresra Taslidiaudunouds
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3. 59TUMSADUNAVIN PCF8574A

4. dadoyallds PCF85T4A
=) ]

5. Gunldsunsudesan1izviye

v
s aou Tsunsudandia 1da

PCF8574A_WR MOV 12C_ADDR#PCF8574 1D

ACALLI2C_SLAVE
MOV 12C_DATA,JO DATA
ACALLI2C_DATA_WR

ACALLI2C_STOP
RET

[

Y
12
.="
U

; Set PCF8574A as I2C Write Slave

; Connect Slave

; Write IO_DATA to Slave

; Write Data to Slave

; Send Stop Condition

: Return
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=) 1
5. Gunlisunsutosaniiznye

PCF8574A RD MOV I2C_ADDR,#PCF8574_ID+1 ; set PCF8574A as 12C Write Slave

ACALLI2C SLAVE ; Connect Slave

ACALLI2C DATA RD ; Read Data from Slave
MOV 10 DATA,I2C DATA ; Read Data from Slave
ACALLI2C_NACK BIT ; Send Not Acknowledge
ACALLI2C STOP ; Send Stop Condition
RET ; Return
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lodu1unesnduUNALOIRHA (/0 expander) :PCF8574 , PCF8582 , PCF8584

Todn1iaun21u8188WIBNBYNIY (Serial EEPROM) : 24Cxx , PCF8570 , PCF8572/73

. PCF8582
lo% ADC/DAC : PCF8591
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Tod'Ininaen (Real-time clock : RTC) PCF8583 , PCF8593 , PCF8598 , 41T56C
led4u LCD Tuga (LCD driver) : PCF8466 , PCF8576 , PCF8577/78 , PCF8579 ,
SAA1064

[

lodrutiadyg 104 DTMF (DTMF generator) PCD3311/12

3.6 maeuldsunsufnnenula I'C A28 Visual BASIC
yndmveserianfiziiuh nildnulumsiasegunssiuussuuta r'c uld

mwmwas"ﬁaqﬂsuﬁwm3 91 fiv DTR, RTS uag DCD mﬁmmffmmmmmguﬁ’w

ApU NI MSComml ¥84 Visual BASIC c?aﬁgﬂuuums“l%’qmﬁqff
mssmualil SDA T “17 doafousiduiiy MSComml . RTSEnable = True
mssmualiia DA 1§ «0” deafoumdaiiy MSComm1 . RTSEnable = False
mssmualin scL 1 doedousmdaiiu MSComml . DTREnable = True
mssmualie scr fuo” desdousidaihy MSComm1 . DTREnable = False
M50 IUAIDUNAVDIE 'C fuszldiduiionsanaeuman CDHolding  lau

2 A99n39d0UNAIN MITU Tree M50  False

3.6.1 lsunsudesadeayastSuAUNI® START

= 3/ Yol Y A g alint o o o 2
nnngufluneuduimualin Wedoimsaadedugdnsaivuszuuda r'c lu

'
1 @ a

ﬂi;\miﬂ%Zﬁ’ﬂdﬁdﬁﬂgi}ﬁmliuﬁuﬁ% START  oenlunou Tasfidunountsaiis Toyaol
START #afi
1. fwmualdn - scL uaz spa - Taedndlu 1 AewielWeyluanie
VA9
2. fmualdan SDA Tasdn
3. fmualdn scL faedn «0” au
i l¥iRan I i By Tnoddudusig q finarnansadowdi Tusunsy
&10 Visual BASIC 884
Private Sub I'Cstart 0O
MSComm1 . RTSEnable =True ‘SDA =1
MSComml . DTREnable = True ‘SCL =1
MSComm1 . RTSEnable =False ‘SDA =0
MSComml . DTREnable = False = ‘SDA =0

End Sub
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3.6.2 Isunsugeemsaadyaiamganse STOP

Ed

mamldidaanmsnganiedugamsdoneadeoyavuia  'c  ueanuzuga
g o o ' @ 1 & 1 Y
(Stop) AneMsIATaves I'c Whganeiadng Jvuseuse'liil
1. fmualdul SDA diasin “0” Aeu

v
2. nmdusmualdu scL Hasdnidlu «1”
3. fhlvv spa Taedndlu <17
v v

msmitunouimuam@esndulUsunsudosdrn  Visual BASIC 188ai
Private Sub I2Cstop ()

MSComm1 . RTSEnable= False ‘SDA =0

MSComm1 . DTREnable = True  ‘SCL = 1

MSComm1 . RTSEnable = True ~ ‘SDA =1

End Sub

v v Y

3.6.3 Tsunsugeasesuduaniuivse Acknowledge

Y

A 4

[l @ 4 Y
ilefimsdadeyaningunisivenes lildsginsel  madl  ginsaimaszasundy

s 1

[ Y o [ 3 B '
waaasenn lUfidredyaia Suinse  Acknowledge (ASK) iWeiiumsuanliinid

[ 1+ A o a0 [
vdeyaGuuioouds ualonnduulsunsuuy Visual BASIC - misiaminanyszily
E4 y E4
WaAMan (multi-tasking)  mslouldsunsuieldsesuduana ACK  wuesinld

Tilsunsungarsedn Fsdeudion Tdsunsuaidoud ldsudaana AcK unu Taevldsana

b,

wdads scr i 0" oonlienansdnlAsy Ack 1 annsad@oulisunsu1ddai
Private Sub Ack ()
MSComm1 . RTSEnable=True  ‘SDA =1
MSComm1 . DTREnable=True  ‘SCL =1
MSComm1 . DTREnable= False ‘SCL =1
End Sub

3.6.4 Wsunsugeaastoyn
() a =91 o v a a [~ Y o [
midetoyaasdn “0” NAeMIIIAY SDA  Naednitlu “0” udakimsdedaynn
9y t4
winoen 1 Taolidunouaail
° Y [~ ° @ [ a
1. Ml spa iy «0” dwmSumsdedoyanein 0
[ o @ [ a P @
2. w1 spA itlu “17 dwmfumsileudygnanniniluvmzn  spa fenusly

uon



3. T SDA ndugamuziAvieasin “0”
ansodouTisunsy 48an

Private Sub Send0 ()

MSComm1 . RTSEnable = False ‘SDA =0

MSComml . DTREnable=True ‘SCL=1

MSComml . DTREnable = False ‘SCL =0

End Sub

dmsumsdadeyanoin “17 ffunoudail

1. ldur SDA Taein “1”7 dwmsumsdidoyansdn «1”
2. Ml¥n scr it 17 Tuwme SpA denailu 1

o 9y a a & =
3. M1 l¥v1 SCL Haoin “0” wmiauiau

v
ausaweu Tsunsu'ldail

Private Sub Send1 ()

MSComml . RTSEnable=True  ‘SDA =1
MSComml . DTREnable = True ~ ‘SCL=1
MSComm]l . DTREnable = False ‘SCL=0
End Sub

3.6.4.1 1sunsuweavuazasoyaving 8 in
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Private Function dat ()

Dim DAT1 As Byte

Fori=7 To 0 Step -1

MSComml . RTSEnable = True  ‘SDA =1

MSComml . DTREnable = True ~ *SCL = 1

If(MSComm1.CDHolding And &H80) <> &H80 Then

DAT = 2 A1 OrDATI

End If

MSComml! . DTREnable = False  ‘SCL =0

Next I

Dat + DATI

End Function

mydsrmideya ludigunsduuszuutia e Undvailumsdedoyaving 8 danse 1

'1‘111511]5Lmsudaada"lﬂﬁywﬂunﬁﬂmﬁfm&la 8 Tauvinsasnaeuduiluasin 0~ wie
“17 udahnsdadeyamdnivesnly

Private Sub Send8BIT(Add As Byte)

For i = 7 To 0 Step -1 ‘Loop 8 Cycle
If (AddAnd27i) =2 # i Then ‘Test Bit 0 OR 1
Call Sendl
Else
Call SendO
End If
Next i

End Sub
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12
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i $
WRITE pulse T i
18 READ puise {
b L
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Philips Semiconductors

Product specification

Remote 8-bit I/0 expander for 12C-bus

PCF8574

1 FEATURES

e Operating supply voltage 2.5to 6 V

e Low standby current consumption of 10 pA maximum
e |12C-bus to parallel port expander

e Open-drain interrupt output

e 8-bit remote 1/0 port for the 12C-bus

e Compatible with most microcontrollers

o Latched outputs with high current drive capability for
directly driving LEDs

e Address by 3 hardware address pins for use of up to
8 devices (up to 16 with PCF8574A)

e DIP16, or space-saving SO16 or SSOP20 packages.

2 GENERAL DESCRIPTION

The PCF8574 is a silicon CMOS circuit. It provides general
purpose remote I/O expansion for most microcontroller
families via the two-line bidirectional bus (I2C-bus).

3 ORDERING INFORMATION

The device consists of an 8-bit quasi-bidirectional port and
an I12C-bus interface. The PCF8574 has a low current
consumption and includes latched outputs with high
current drive capability for directly driving LEDs. It also
possesses an interrupt line (INT) which can be connected
to the interrupt logic of the microcontroller. By sending an
interrupt signal on this line, the remote 1/O can inform the
microcontroller if there is incoming data on its ports without
having to communicate via the 12C-bus. This means that
the PCF8574 can remain a simple slave device.

The PCF8574 and PCF8574A versions differ only in their
slave address as shown in Fig.10.

PACKAGE
TYPE NUMBER

NAME DESCRIPTION VERSION
PCF8574P; DIP16 plastic dual in-line package; 16 leads (300 mil); long body SOT38-1
PCF8574AP
PCF8574T; SO16 plastic small outline package; 16 leads; body width 7.5 mm SO0T162-1
PCF8574AT
PCF8574TS; SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
PCF8574ATS

2002 Jul 29 3
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Remote 8-bit I/O expander for 12C-bus PCF8574
4 BLOCK DIAGRAM
ey L) INTERRUPT
iNT < L e LP FILTER
1 PCF8574
A0 =
Al A g
3 < >
A2 1 y R
A A
scL —2 ] i
. INPUT | f 1%c-BUS bo . W
SDA < . FILTER CONTROL |[¢ 4| SHIFT 110 A
REGISTER PORT |¢ P4
A
SR T
l et P6
AEaBEg B
4 A
WRITE pulse
v 16 READ pulse
AT POWER-ON
Vss ——] RESET

MBD980

Fig.1 Block diagram (pin numbers apply to DIP16 and SO16 packages).
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Remote 8-bit I/0 expander for 12C-bus PCF8574
5 PINNING
5.1 DIP16 and SO16 packages
SYMBOL PIN DESCRIPTION
AO 1 address input 0
A1 2 address input 1
A2 3 address input 2
PO 4 quasi-bidirectional 1/0 0
P1 5 quasi-bidirectional 1/0 1
P2 6 quasi-bidirectional 1/0O 2
P3 7 quasi-bidirectional 1/0 3
Vss 8 supply ground
P4 9 quasi-bidirectional 1/0 4
P5 10 quasi-bidirectional 1/0 5
P6 1 quasi-bidirectional 1/0 6
P7 12 quasi-bidirectional 1/0 7
INT 13 interrupt output (active LOW)
SCL 14 serial clock line
SDA 15 serial data line
Vop 16 supply voltage
U
Ao [1] 16] Voo o F U kg veo
A1[2] 15] spA = B
A2[3] [14] scL o ] <o
Pol4] pcrasra [13) T Po[4] | pcras7a [13) INT
p1 | PCTO3T4A I by p1[5] |PCFE574A[57] 7
P26 | [11] P P26 1] P6
P3[7] [10] Ps P3[7] [10] P5
Vss E: E P4 Vss | 8 E P4
MBD979 MCEO001
Fig.2 Pin configuration (DIP16). Fig.3 Pin configuration (SO16).
2002 Jul 29 5
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5.2 SSOP20 package

2002 Jul 29

SYMBOL PIN DESCRIPTION
INT 1 interrupt output (active LOW)
SCL 2 serial clock line
n.c. 3 not connected
SDA 4 serial data line
Vpp 5 supply voltage
A0 6 address input 0
A1 7 address input 1
n.c. 8 not connected
A2 9 address input 2
PO 10 quasi-bidirectional /O 0
P1 11 quasi-bidirectional 1/0 1
P2 12 quasi-bidirectional 1/0 2
n.c. 13 not connected
P3 14 quasi-bidirectional /0 3
Vss 15 supply ground
P4 16 quasi-bidirectional I/O 4
P5 17 quasi-bidirectional 1/0 5
n.c. 18 not connected
P6 19 quasi-bidirectional I/0 6
P7 20 quasi-bidirectional /0 7
N[ O 20| P7
scL[2] [19] P6
n.c. E E n.c.
SDA [4] [17] Ps
Voo [5 pcrgszar [16] P4
Ao [6] PCFB574AT [15]vgs
A1[7] [14] P3
n.c. E T_3] n.c.
A2 9] [12] P2
PO [10] [11] P1
MBD978
Fig.4 Pin configuration (SSOP20).
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PCF8574

6 CHARACTERISTICS OF THE 12C-BUS

The 12C-bus is for 2-way, 2-line communication between
different ICs or modules. The two lines are a serial data
line (SDA) and a serial clock line (SCL). Both lines must be
connected to a positive supply via a pull-up resistor when
connected to the output stages of a device. Data transfer
may be initiated only when the bus is not busy.

6.1 Bit transfer

One data bit is transferred during each clock pulse. The
data on the SDA line must remain stable during the HIGH
period of the clock pulse as changes in the data line at this
time will be interpreted as control signals (see Fig.5).

6.2  Start and stop conditions

Both data and clock lines remain HIGH when the bus is not
busy. A HIGH-to-LOW transition of the data line, while the
clock is HIGH is defined as the start condition (S).

A LOW-to-HIGH transition of the data line while the clock
is HIGH is defined as the stop condition (P) (see Fig.6).

6.3 System configuration

A device generating a message is a ‘transmitter’, a device
receiving is the ‘receiver’. The device that controls the
message is the ‘master’ and the devices which are
controlled by the master are the ‘slaves’ (see Fig.7).

|
| change |

|

1 data line

| stable; | ofdata |

| datavalid 1 allowed | MBC621

Fig.5 Bit transfer.

[, “wntian * ) [ o iy |
e ] =/8 ] 2
SDA ! | | | SDA
Q¥ / _— \ L AN
I ] I I
| I il I I in
scL ,' ,I \ / \ / : : scL
0.8 L 1
START condition STOR condition o0
Fig.6 Definition of start and stop conditions.
SDA
- I I l I
MASTER SLAVE MASTER
TRANSMITTER / REScLél\\//EER TRANSMITTER / = /’iﬁr«j\ssn}ﬁ'};ER TRANSMITTER /
RECEIVER RECEIVER RECEIVER

Fig.7 System configuration.

MBA605
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Remote 8-bit I/0 expander for 12C-bus

PCF8574

6.4 Acknowledge

The number of data bytes transferred between the start
and the stop conditions from transmitter to receiver is not
limited. Each byte of eight bits is followed by one
acknowledge bit (see Fig.8). The acknowledge bitis a
HIGH level put on the bus by the transmitter whereas the
master generates an extra acknowledge related clock
pulse.

A slave receiver which is addressed must generate an
acknowledge after the reception of each byte. Also a
master must generate an acknowledge after the reception

of each byte that has been clocked out of the slave
transmitter. The device that acknowledges has to pull
down the SDA line during the acknowledge clock pulse, so
that the SDA line is stable LOW during the HIGH period of
the acknowledge related clock pulse, set-up and holad
times must be taken into account.

A master receiver must signal an end of data to the
transmitter by not generating an acknowledge on the last
byte that has been clocked out of the slave. In this event
the transmitter must leave the data line HIGH to enable the
master to generate a stop condition.

LY A~

not acknowledge X

&=
DATA OUTPUT | | /
BY TRANSMITTER I \ | ><
I
|~ 1
DATA OUTPUT e
BY RECEIVER i
[
SCL FROM p

MASTER | |

24
START
condition

Fig.8 Acknowledgment on the 12C-bus.

acknowledge ’

clock pulse for
acknowledgement

MBC602
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7 FUNCTIONAL DESCRIPTION

write pulse >
HA G
data from D Q ] Dc f

shift register

i

L]

Y

FF

[I PO to P7

Vss

bl
T

1
Y4 Al

power-on 2 I
reset

Y
o
3]

C
read pulse —>——_—D_ ! s
data to i *“ﬁD_, to |Irgeir£upt
shift register — * d 7 9

MBD977

Fig.9 Simplified schematic diagram of each I/0O.

71 Addressing
For addressing see Figs 10, 11 and 12.

slave address slave address
A EA
r oN I's N

T T T T T T T T 1 T T T
|S|0 1 0 0 A2 A1 Ao OlAI lSIO 1 1 1 A2 A1 AOIOIAl

1 1 ] 1 1 1 1 1 1 1 1 1 1
MBD973

a. PCF8574. b. PCF8574A.

Fig.10 PCF8574 and PCF8574A slave addresses.

Each of the PCF8574's eight I/Os can be independently used as an input or output. Input data is transferred from the
port to the microcontroller by the READ mode (see Fig.12). Output data is transmitted to the port by the WRITE mode
(see Fig.11).
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7.2

The PCF8574 provides an open-drain output (INT) which
can be fed to a corresponding input of the microcontroller
(see Figs 13 and 14). This gives these chips a type of
master function which can initiate an action elsewhere in
the system.

Interrupt output

Aninterruptis generated by any rising or falling edge of the
portinputs in the input mode. After time t;, the signal INT is
valid.

Resetting and reactivating the interrupt circuit is achieved
when data on the port is changed to the original setting or
data is read from or written to the port which has generated
the interrupt.

Resetting occurs as follows:

¢ Inthe READ mode at the acknowledge bit after the rising
edge of the SCL signal

¢ In the WRITE mode at the acknowledge bit after the
HIGH-to-LOW transition of the SCL signal

e Interrupts which occur during the acknowledge clock
pulse may be lost (or very short) due to the resetting of
the interrupt during this pulse.

Each change of the I/Os after resetting will be detected
and, after the next rising clock edge, will be transmitted as
INT. Reading from or writing to another device does not
affect the interrupt circuit.

L3

A quasi-bidirectional I/O can be used as an input or output
without the use of a control signal for data direction

(see Fig.15). At power-on the I/Os are HIGH. In this mode
only a current source to Vpp is active. An additional strong
pull-up to Vpp allows fast rising edges into heavily loaded
outputs. These devices turn on when an output is written
HIGH, and are switched off by the negative edge of SCL.
The 1/0s should be HIGH before being used as inputs.

Quasi-bidirectional 1/0s

PCF8574  PCF8574 PCF8574
Yoo (1) (2 (15)
MICROCONTROLLER
INT INT INT INT

<
<

Fig.13 Application of multiple PCF8574s with interrupt.

MBD976

slave address (PCF8574)
A

data from port

U TEREYY P o N
T T T Tl T T ] T T T T T T T
SDAISIO 1 0 0 A2 A1 A0 1I|Al 1 I1|P—|
1 1 1 U 1 1 : 1 1 1 1 1 1 1
¥ T f
start condition R/W | acknowledge P5 stop
: from slave condition
|
SCL 12 3 Ja\ 5\ Je\ /7 /8
I
| |
|
DATA INTO I
P5 ._/ ;
! ]
: I
I
i , o=
i L' _»I i L_ MBDY72

Fig.14 Interrupt generated by a change of input to 1/0 P5.
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Philips Semiconductors Product specification

Remote 8-bit I/O expander for 12C-bus PCF8574
8 LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vop supply voltage -0.5 +7.0 \"
V| input voltage Vss—-0.5 Vpp + 0.5 \Y
I DC input current - +20 mA
lo DC output current - +25 mA
I3)s) supply current - +100 mA
Iss supply current - +100 mA
Piot total power dissipation - 400 mW
Po power dissipation per output - 100 mW
Tstg storage temperature -65 +150 °C
Tamb ambient temperature —40 +85 °C
9 HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be totally safe, it is
desirable to take precautions appropriate to handling MOS devices, see “Handling MOS Devices”.

10 DC CHARACTERISTICS
Vpp =2.510 6 V; Vgs = 0 V; Tamp = —40 to +85 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. l MAX. UNIT
Supply
Vbp supply voltage 25 - 6.0 \%
Ipp supply current operatingmode; Vpp =6 V; |- 40 100 HA
no load; V| = Vpp or Vss;
fSCL =100 kHz
Istb standby current standby mode; Vpp =6V, |- 25 10 HA
no load; V| = Vpp or Vss
Vpor Power-on reset voltage Vpp =6 V; no load; - 1.3 2.4 AV
V| = Vpp or Vss; note 1
Input SCL; input/output SDA
ViL LOW level input voltage -0.5 - +0.3Vpp \%
Vi HIGH level input voltage 0.7Vpp - Vpp+05 |V
loL LOW level output current VoL =0.4V 3 - - mA
I leakage current V| = Vpp or Vss -1 - +1 HA
Ci input capacitance V| = Vss - - 7 pF

2002 Jul 29
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Remote 8-bit I/O expander for I2C-bus PCF8574

symBoL | PARAMETER | CONDITIONS miN. | Tve. | wmax. | uniT
1/0s

ViL LOW level input voltage -0.5 - +0.3Vpp

ViH HIGH level input voltage 0.7Vpp - Vpp+0.5 |V
lIHL(max) maximum allowed input V| 2VpporV, < Vgg - - +400 pA

current through protection
diode
loL LOW level output current VoL=1V;Vpp=5V 10 25 - mA
loH HIGH level output current Vo = Vss 30 - 300 A
loHt transient pull-up current HIGH during acknowledge | — -1 - mA
(see Fig.15); Von = Vss:
Vpp=25V

Ci input capacitance - - 10 pF
Co output capacitance - - 10 pF
Port timing; C,_ < 100 pF (see Figs 11 and 12)

tov output data valid - - 4 us
tsu input data set-up time 0 - - us
th input data hold time 4 - - us
Interrupt INT (see Fig.14)

loL LOW level output current VoL=04V 1.6 - - mA
I leakage current V| =Vpp or Vsg -1 - +1 HA
TIMING; C < 100 pF

tiy input data valid time - - 4 us
tir reset delay time - - 4 us
Select inputs A0 to A2

Vi LOW level input voltage -0.5 - +0.3Vpp \"
ViH HIGH level input voltage 0.7Vop - Vpp+0.5 |V
I input leakage current pin at Vpp or Vsg -250 - +250 nA
Note

1. The Power-on reset circuit resets the I2C-bus logic at Vpp < Vpog and sets all I/0s to logic 1 (with current source to
Vob)-
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11 12C-BUS TIMING CHARACTERISTICS

symBoL | PARAMETER | min TYP. MAX. | uNIT
12C-bus timing (see Fig.16; note 1)

fscL SCL clock frequency - - 100 kHz
tsw tolerable spike width on bus - - 100 ns
tsur bus free time 4.7 - - us
tsu:sTa START condition set-up time 4.7 - - us
tHD:sTA START condition hold time 4.0 - - us
tLow SCL LOW time 4.7 - - us
tHiGH SCL HIGH time 4.0 - - us
t SCL and SDA rise time - - 1.0 us
t SCL and SDA fall time - - 0.3 us
tsu:paT data set-up time 250 - - ns
tHD:DAT data hold time 0 - - ns
tvp:DAT SCL LOW to data out valid - - 3.4 us
tsu.sTo STOP condition set-up time 4.0 -~ - us
Note

1. All the timing values are valid within the operating supply voltage and ambient temperature range and refer to V)
and Vi with an input voltage swing of Vss to Vpp.

START BIT7 BIT6 BITO | ACKNOWLEDGE STOP

PROTOCOL CONDITION MSB (A6) LSB (A) CONDITION

(S) (A7) (R'W) (P)

su;sTA YLow 'HIGH R

A SCL—

scL /
/ i
Ly o
'BUF [=
! HD;STA 'SUDAT  'HD;DAT 'vD;DAT e 'su;sTO

Fig.16 12C-bus timing diagram.
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Philips Semiconductors

Product specification

Remote 8-bit I/0 expander for 12C-bus

PCF8574

12 PACKAGE OUTLINES

DIP16: plastic dual in-line package; 16 leads (300 mil); long body

SOT38-1

|<— seating plane

(]

N Nl

pin 1 index '

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A A4 Az 1) ) zM
UNIT max. min. | max. b by < 2 E e e1 L Mg My w max.
140 | 053 | 032 | 21.8 | 6.48 3.9 8.25 9.5
P Al ) 000 3Tl il aas | 0ar | g1 | eso |28t 162l g | anninl i 0264 1) 200
: 0.055 | 0.021 | 0.013 | 0.86 | 0.26 015 | 032 | 037
inches 0.19 0.020 0.15 0045 | 0.015 | 0.009 0.84 024 0.10 0.30 013 0.31 0.33 0.01 0.087
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUEDATE
IEC JEDEC EIAJ
95-94-49-
SOT38-1 050G09 MO-001 SC-503-16 == @ LR
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Philips Semiconductors

Product specification

Remote 8-bit I/0O expander for 12C-bus

PCF8574

S016: plastic small outline package; 16 leads; body width 7.5 mm

SOT162-1

1Oy ] He
—>|Z
16 9
1
v
| a
ENGS L i 4 Az
? B TN, |
pin 1 index ‘
\e
t . t
14 Lp [+
5 i HEHH e
| 1
! A 5
~ .
p
0 5 10 mm
| L TS
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | | At | A2 | A3 | by c | DM | EM]| e He L Lp Q v w y | z™M]| o
0.30 | 2.45 049 | 032 | 105 | 7.6 10.65 1.1 1.1 0.9
B2 00 | 22| 0% |ioas | nzs | oin | e | V37 ool 1A | e | o | 220 | 928k Ul e i o
. 0.012 ] 0.096 0.019 ( 0.013 | 0.41 | 0.30 0.419 0.043 | 0.043 0.035 0°
inches | 010 1 004 | 0.089 | %01 | 0.014 | 0,009 | 0.40 | 0.29 | %050 | 0384 | 9955 | 9016 | 0.039 | O-O1 [ 001 |0.004 | yols
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION | PROJECTION Rl
IEC JEDEC EIAJ !
T
97-65-22
SOT162-1 075E03 MS-013 ‘ g@ P
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Philips Semiconductors

Product specification

Remote 8-bit I/O expander for 12C-bus PCF8574
SSOP20: plastic shrink small outline package; 20 leads; body width 4.4 mm S0T266-1
D E {a]
e ! el \
T, ,
Iiainialatnialnalniali g = /
ELE crl | \\ N\
0]y ] ! He =[v®[A]
Zja—
20 l 1
1A
1
i £ v
| NG s ) o
B E =T N W b3 A2 F oA A
pin 1index , I A1 4 1t f *3) l
2 ~
! —0
HHO oD -
1 I 10
detail X
.- || L]
0 2.5 5 mm
| G S Y o By vt e vt |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m:x. AlA, aso]ins ke Bl Rl o gl e e el v | w | iy a2t e
015 [ 1.4 032|020 | 66 | 45 6.6 0.75 | 0.65 0.48 | 10°
mmal 15 b e | 025 166 {ioda | ea | aa [958 ] 62 | 19| oas|vis | 2 [ 043 0 iee ] he
Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION = o B PROJECTION ISSLIEDATE
-95-02-22
50T266-1 MO-152 ==} @ b EiLishes
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