HTCSEMI
A RS

Remote 8-bit I/O expander for 12C-bus
(compatible to PCF8574)

HT8574

The device consists of an 8-bit quasi-bidirectional port and an 12C-bus interface. The
HT8574B 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 I/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 HT8574B can remain a simple slave
device.The HT8574B and HT8574A versions differ only in their slave address as shown in Fig.10.

1 FEATURES

e Operating supply voltage 2.5 to 6 V

¢ Low standby current consumption of 10 pAmaximum e
12C-bus to parallel port expander

Open-drain interrupt output

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

e Compatible with most microcontrollers

Latched outputs with high current drive capability for
directly driving LEDs

¢ Address by 3 hardware address pins for use of upto
8 devices (up to 16 with HT8574A)

2 GENERAL DESCRIPTION

The HT8574B is asilicon CMOS circuit. It provides
general purpose remote 1/0 expansion for most
microcontroller families via the two-line bidirectional bus

(12C-bus).

Ta= from -45 to 125 °C For all packages
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Fig.1 Block diagram (pin numbers apply to DIP16,SSOP16 and WSO16
packages).
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5 PINNING
5.1 packages
SYMBOL DESCRIPTION
AO address input 0
Al address input 1
A2 address input 2
PO quasi-bidirectional I/O 0
P1 quasi-bidirectional I/O 1
P2 quasi-bidirectional I/O 2
P3 quasi-bidirectional I/O 3
Vss supply ground
P4 quasi-bidirectional I/0O 4
P5 quasi-bidirectional I/0 5
P6 quasi-bidirectional I/O 6
P7 quasi-bidirectional I/O 7
INT interrupt output (active LOW)
SCL serial clock line
SDA serial data line
Vbp supply voltage
Ao[1] Y 16] VoD
AL[2] 15] spa é g RN
A2[3 14] scL i
PO[4] prgs7a  [BIWT qof T T T ag e
3] |t ps
P1[5 | 12] P7 |39 P4
Pp2[6] [11] P6 oL — — 2] eno
P3| 7 10| P5 Irmwl FD‘I Iﬂ\‘| Iroo‘|
© ~ AN M
Vss [ 8] [0 ] Pa -aefts

Fig.2 Pin configuration (DIP16&WSO16&SSOP16).

Fig.3 Pin configuration (QFN16-3*3).
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5.2 TSSOP20 package

HT8574

SYMBOL PIN DESCRIPTION
INT 1 interrupt output (active LOW)
SCL 2 serial clock line
n.c. 3 not connected
SDA 4 serial data line
Vbp 5 supply voltage
A0 6 address input 0
Al 7 address input 1
n.c. 8 not connected
A2 9 address input 2
PO 10 quasi-bidirectional 1/0 0
P1 11 quasi-bidirectional 1/0 1
P2 12 quasi-bidirectional 1/0 2
n.c. 13 not connected
P3 14 quasi-bidirectional 1/0 3
Vss 15 supply ground
P4 16 quasi-bidirectional 1/0 4
P5 17 quasi-bidirectional /0 5
n.c. 18 not connected
P6 19 quasi-bidirectional 1/0 6
P7 20 quasi-bidirectional /0 7

INT [] 1 - 20]] P7
scL[]2 19]] P6
NC ] 3 18] NC
SDA [] 4 17[] P5
Vee [15 16[] P4
Ao [|6 15]] GND
Af]7 141] P3
Nc (|8 13[INC
A2[]o 12]] P2
pofJ1o  1[lp1

Fig.4 Pin configuration (TSSOP20).
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6 CHARACTERISTICS OF THE I2C-BUS

The 12C-bus is for 2-way, 2-line communication between
different ICs or modules. The two lines are a serialdata
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. Datatransfer
may be initiated only when the bus is notbusy.

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).

HT8574

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 theclock
is HIGH is defined as the stop condition (P) (seeFig.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’ (seeFig.7).

|
SDA / }
\
\
\

|

| data line | change |
| stable; | of data |
| data valid | allowed |

Fig.5 Bit transfer.

C \

MBC621

SDA \ / \ / SDA
SCL \ / \ / SCL
s P
START condition STOP condition MBC622
Fig.6 Definition of start and stop conditions.
SDA
sCL
MASTER SLAVE MASTER
TRANSMITTER / RE%QI\’/'IEER TRANSMITTER / TRR",?SSJIETFT(ER TRANSMITTER /
RECEIVER RECEIVER RECEIVER

Fig.7 System configuration.

MBAG05
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6.4  Acknowledge

The number of data bytes transferred between the start
and the stop conditions from transmitter to receiver isnot
limited. Each byte of eight bits is followed by one
acknowledge bit (see Fig.8). The acknowledge bitisa
HIGH level put on the bus by the transmitter whereasthe
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

HT8574

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 hold
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 thisevent
the transmitter must leave the data line HIGH to enable the
master to generate a stop condition.

"]

DATA OUTPUT
BY TRANSMITTER

KX/

not acknowledge
%N

DATA OUTPUT

h

BY RECEIVER
SCL FROM 1
MASTER ‘
3]
START
condition

N,/

acknowledge

f

clock pulse for

acknowledgement
MBC602

Fig.8 Acknowledgment on the 12C-bus.
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7 FUNCTIONAL DESCRIPTION

V
DD
write pulse > { ~N
J :A 100
T x
data from -
shift register b Q {>0 ‘
FF 'j
c PO to P7
—| C| .—J
S -—
:q A
power-on
reset i h Vgs
D Q
FF

Ci
read pulse —»— s
data to N ﬁ‘D—, to |n|toeriré1pt
shift register v ° 7 g

MBD977

Fig.9 Simplified schematic diagram of each 1/O.

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

slave address slave address
A Al
;
T T T T T T T T T T T T T
‘S‘O‘l‘O‘O‘AZ‘Al‘AO‘O‘A‘ ‘S‘O‘l‘l‘l‘Az‘Al‘AO‘O A‘
MBD973
a. HT8574B. b. HT8574A.

Fig.10 HT8574B and HT8574A slave addresses.

Each of the HT8574B’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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SCL

slave address (HT8574B)

data to port

data to port

| | |
| | |
I I I
I I I
A I A | A |
d | | ,
T T T T T | T T T T T T | T T T T T T T |
SDA S 0 1 0 A2 A1 A0 O | A DATA 1 | A DATA 2 | A
| | | | | % | | | 1 | | % | | | 1 | | | %
i »\ 4 4 ki
start condition R/W | acknowledge I acknowledge I acknowledge
W from slave W from slave W from slave
WRITE TO , , ,
PORT " j j
I
I I
| . W =
DATA OUT |
| DATA 1 VALID DATA 2 VALID
FROM PORT W , V,A L/,
I I
|
7 t pv - i* t pv > < MBD974

i) AR

Fig.11 WRITE mode (output).
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slave address (HT8574B) data from port data from port
A A A
‘ ‘ e
T T T T T T T , T T T T T T T , T T T T T T T ,
SDA S 0 1 0 0 A2 A1 A0 1 | A DATA 1 | A DATA 4 | 1 P
I I I I I I I i I I I 1 | I I i I I I | | I I i
{ bood & A
start condition R/W | acknowledge | acknowledge | stop
W from slave W from slave W condition
READ FROM , , ,
PORT j j |
, , |
, | |— ,
| T }
DATA INTO X X_u>4> NX DATA 3 X , DATA 4 ,
PORT | | | | | |
W I I
W ::._ - e *i :um |- |
| | |
INT , L[] | |
I [ bl
=l = tjy »! = tir = |- tir | MBD975

A LOW-to-HIGH transition of SDA, while SCL is HIGH is defined as the stop condition (P). Transfer of data can be stopped at any moment by a stop condition. When this occurs, data present
at the last acknowledge phase is valid (output mode). Input data is lost.

Fig.12 READ mode (input).
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7.2 Interrupt output

The HT8574B 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 elsewherein
the system.

Aninterruptis generated by any rising or falling edge of the
portinputs in the input mode. After time tiy 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
datais 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 afterthe
HIGH-to-LOW transition of the SCL signal

HT8574

¢ 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.

7.3  Quasi-bidirectional I/0Os

A quasi-bidirectional I/0O can be used as an input or output
without the use of a control signal for datadirection

(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/Os should be HIGH before being used asinputs.

HT8574B  HT8574B HT8574B
VbD @ @ (16)
MICROCONTROLLER
INT INT INT INT

Fig.13 Application of multiple HT8574Bs with interrupt.

MBD976

slave address (HT8574B) data from port
e
T T T T T T T | T T T T T T T
SDA’S‘O 1 0 0 A2 Al A0 1“A‘ 1 ‘1‘P‘
| | | | | ‘ | | | | | | |
' T } '
start condition R/W | acknowledge P5 stop
} from slave condition
|
SCL 1\ 2 /3 Ja\ S5\ Je\ 7\ J8
|
| |
|
DATA INTO |
P5 A |
! |
‘ |
_ \
T | ‘
‘ MBD972
— v — Ir

Fig.14 Interrupt generated by a change of input to 1/0 P5.
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slave address (HT8574A) data to port data to port
Al Al Al
T T T T T T T T T T T T T T , T T T T T T T ,
m_u>7mio 1 1 1 A2 Al A0 07>7 1 T>7 0 T>7_u;
| | | | | | | | | | | | | | : | | | | | | | :
} bt } | $ |
start condition R/W  acknowledge P3 I P3 |
from slave ” ”
| |
SCL
|
| |
P3 , ,
OUTPUT _
VOLTAGE W ,
|
P3 v |y
PULL-UP _|_ -
OUTPUT | 1
CURRENT 1oHt | | 13K
I I

MBD971

Fig.15 Transient pull-up current lont while P3 changes from LOW-to-HIGH and back to LOW.
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8 LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 60134).

SYMBOL PARAMETER MIN. MAX. UNIT

Vbp supply voltage -0.5 +7.0 \%

Vi input voltage Vss— 0.5 Vop + 0.5 \%

I DC input current - +20 mA

lo DC output current - +25 mA

Ibp 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 -45 +125 °C
9 HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However it is good practice to take
normal precautions appropriate to handling MOS devices (see “Handling MOS devices”).

10 DC CHARACTERISTICS
Vpp=2.5t06 V; Vss=0V; Tamp = —40 to +85 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. UNIT
Supply
Vbp supply voltage 25 - 6.0 \%
Ibb supply current operating mode; Vpp =6 V; | — 40 100 pA
no load; V| = Vpp or Vss;
fscL =100 kHz
Isth standby current standby mode; Vpp=6 V; |- 25 10 uA
no load; V| = Vpp or Vss
Vpor Power-on resetvoltage Vbp = 6 V; no load; - 1.3 2.4 \%
V= Vpp or Vss; note 1
Input SCL; input/output SDA
Vi LOW level input voltage -0.5 - +0.3VpD \%
ViH HIGH level input voltage 0.7Vpp - Vop+ 05 [V
loL LOW level output current VoL=0.4V 3 - - mA
I leakage current Vi=Vppor Vss -1 - +1 pA
Ci input capacitance Vi= Vss - - 7 pF
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SYMBOL PARAMETER CONDITIONS MIN. ‘ TYP. ‘ MAX. | UNIT
1/0s
Vi LOW level input voltage -0.5 - +0.3Vpp \
Vi HIGH level input voltage 0.7Vpp - Vpp+ 0.5 |V
IIHL(max) maximum allowed input Vi>Vppor V< Vss - - +400 pA
current through protection
diode
loL LOW level output current VoL=1 V;Vpp=5V 10 25 - mA
loH HIGH level output current VoHn = Vss 30 - 300 pA
lomt transient pull-up current HIGH during acknowledge |- -1 - mA
(see Fig.15); VoH = Vss;
Vpp=25V
Ci input capacitance - - 10 pF
Co output capacitance - - 10 pF
Port timing; CL <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 Vi=Vppor Vss -1 - +1 pA
TIMING; CL< 100 pF
tiv 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 \Y
Vi HIGH level input voltage 0.7Vpp - Vop+ 05 |V
I input leakage current pin at Vpp or Vss -250 - +250 nA
Note

1. The Power-on reset circuit resets the 12C-bus logic at Vpp < Vpor and sets all I/Os to logic 1 (with current source to

Vpp).
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11 12C-BUS TIMING CHARACTERISTICS

HT8574

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
I2C-bus timing (see Fig.16; note 1)

fscL SCL clock frequency - - 100 kHz
tsw tolerable spike width onbus - - 100 ns
tgur bus free time 4.7 - - us
tsu;sTta START condition set-up time 4.7 - _ us
thp;sTA START condition hold time 4.0 — _ us
tLow SCL LOW time 4.7 - _ us
tHiGH SCL HIGH time 4.0 - _ s
tr SCL and SDA rise time - - 1.0 us
tf SCL and SDA fall time - - 0.3 us
tsu:pAT data set-up time 250 - - ns
tHD.DAT data hold time 0 - _ ns
tvp:pAT SCL LOW to data out valid - _ 3.4 s
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 Vy with an input voltage swing of Vssto Vpp.

Fig.16 12C-bus timing diagram.

START BIT7 BIT 6 BIT 0 | ACKNOWLEDGE SsToP
PROTOCOL CONDITION MSB (6) LSB ® CONDITION
(S) (A7) (RIW) (P)
1/fgn —
—
scL
|
/
SDA
L
- - ‘¢ - - - -
UHD;STA 'SuDAT  'HD;DAT tvD;pAT BDE20 tsu;sTo
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12 PACKAGE OUTLINES

HT8574

DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4
D
(]
=
<
o
2 | !
5 Az
A 145
L A1
-z ) [e] -
1
> b= ™ |=_b
16 9‘
/pinlindex
E
1 8
0 5 10 mm
L ! ! ! ! 1 ! ! ! ! J
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A1 A2 ) 1) (1)
UNIT | o min. | max. b b1 bo c D E e el L Mg MH w Wzla)(
173 | 053 | 1.25 | 0.36 | 19.50 | 6.48 360 | 825 | 10.0
mm | 42 | 051 | 32 | i35 | 038 | 085 | 023 | 1855 | 620 | 2% | 762 | 305 | 780 | 83 | 0254 | 076
’ 0.068 | 0.021 | 0.049 | 0.014 | 0.77 | 0.26 014 | 032 | 0.39
inches
017 10020 | 013 | 5451 | 0.015 | 0.033 | 0.009 | 073 | 024 | 010 | 030 | 935 | g31 | 033 | 001 | 0.030
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
921117
SOT38-4 E @ 95-01-14
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WSOP16: plastic small outline package; 16 leads; body width 7.5 mm

HT8574

] \ | J
e
—:l:l:l:l:l:l: C%J — / /!
[y ‘ He — 1 = V@.
+‘Z<—
16 9
[
L
l o
A Az
A
J i A1 14 (A3) l
pin 1 index ;
ﬁ\ﬂ
¥ e ™
| |
! [l 8 [ detail x|
-
p
0 5 10 mm
\ L ]
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A 1
UNIT | | A [ A2 | A3 | bp | ¢ [DWJE@D | e [ He | L | Lp | Q v w y W1 e
0.30 | 2.45 049 | 032 | 105 7.6 10.65 1.1 1.1 0.9
mm | 265 | 070 | 225 | 025 | 036 | 0.23 | 101 | 7.4 | Y27 |1000| 14 | 04 | 10 | 025025 | 01 | 4% g0
. 0.012 | 0.096 0.019 | 0.013 | 0.41 | 0.30 0.419 0.043 | 0.043 0.035 0°
inches | 0.10° 1 5 004 | 0.089 | %01 | 0,014 | 0.009 | 040 | 0.29 | %950 | 0304 | 0055 | o016 | 0,039 | 001 | 001 0004 |16
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
VeRsion PROJECTION | 'SSUEDATE
IEC JEDEC EIAJ
-97-05-22
SOT162-1 075E03 MS-013 = @ pipagen
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TSSOP20: plastic shrink small outline package; 20 leads; body width 4.4 mm

HT8574

D <7E4> .
— // \\
T T ‘)
' ;’j( A k /
——— C*:‘ —T ’///
(O] y] He —l{=[v@la]
»\ZL
HHAAHAAAAR
|
! 0
o A2 b A
Pl:/l index i A*l v % l
O f Ny
— Lp |-— f
1 10
detail X
0 2.5 5mm
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | max. | AL | A2 | As | bp c p® | E® | e He L Lp Q v w y | z® | o
015 | 1.4 032 | 0.20 | 6.6 4.5 6.6 0.75 | 0.65 048 | 10°
mm |15 ) T 12 | 925 | 020 | 013 | 64 | 43 | 965 | 62 | 10 | ga5 | g5 | 02 | 013 | O1 | 54g | "5
Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
SOT266-1 MO-152 == @ 9995_1g 22_2227
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SSOP16: plastic small outline package; 16 leads; body width 3.9 mm
TOP VIEW SIDE VIEW
IEFLFE LR
D C
JHEHARAE
| | \0
|
|
|
S 1 A —— I ——E E1 —— T T
| N
O } J
I
T [ i ] il
kﬁHHﬁHH— S o
e b
SIDE VIEW
R ‘
B R ST/ mm
| Aw l Dimensions
1 T BAME | SBUE SN
ﬂ:ﬂ:ﬂ:ﬂjﬂ:ﬂj: _\ * * SYMBOL | MIN | NOMINAL |  MAX
. - A2 A A - - 175
| Al 0.10 015 0.25
\ | / :
! ? a2 | 135 | 145 | 155
b 0.23 - 0.31
c 0.19 - 0.25

D 4.80 4.90 S.00
E 3.80 3.90 4.00
El 5.80 6.00 6.20

e 0635 BSC

0.30 - 0.50
L 0.50 - 0.80
0 0° - 8°
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QFN16-3x3x0.75-P0.5
TOP VIEW SIDE VIEW BOTTOM VIEW
1A A B HK
D
e
| ‘\ T |
U U \*U U |t
1 *\_PIN1 P h 1
2 (Laser Mark) D EZ _f, h <_C 2
| D 1) -
‘ D) (-
| NNNN
.
SIDE VIEW HUR )/ mm
)4 P TR | RoME | B | A
* SYMBOL MIN NOMINAL MAX
A 070 | 0.75 | 0.80
OOo00 Lo Al 0 0.02 | 005
A A2 0203 REF
SN b 018 | 024 | 0.30
D 250 | 300 | 310
E 250 | 300 | 3.10
c 0.50 BSC
D2 16 17 )
E2 16 17 18
K 020 | 025 | 0.30
L 030 | 040 | 050
h 035 | 040 | 045
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