Signetics 1°C Peripherals for Microcontrollers

L ______________________________________________________________ |
128 x 8-bit/256 x 8-bit static RAMs

with 12C-bus interface
"

GENERAL DESCRIPTION

The PCF8570, PCF8570C and PCF8571 are low-power static CMOS RAMs. The PCF8570 and
PCF8570C are organized as 256 words by 8-bits and the PCF8571 is organized as 128 words by 8-bits.
Addresses and data aré transferred serially via a two-line bidirectional bus (i*C). The built-in word
address register is incremented automatically after each written or read data byte. Three address pins
AO, A1 and A2 are used for hardware address, allowing the use of up to eight devices connected to the
bus without additional hardware. For system expansion over 8 devices the PCF8570/71 can be used in
conjunction with the PCF8750C which has an alternative slave address for memory extension up to

1

© devices.

Features

Operating supply voitage

Low data retention voltage

Low standby
Power saving

Applications

Telephony

current
mode

® Radio and television
¢ Video cassette recorder
® General purpose

25Vtob6V
min. 1.0V
max. 15 uA
typ. 50 nA

Preliminary specification

PCF8570/8570C/8571

® Serial input/cutput bus (12C)

® Address by 3 hardware address pins
¢ Automatic word address incrementing
® B8-lead DIL package

RAM expansion for stored numbers in repertory dialling
{e.g. PCD3343 applications)

channel presets
channel presets

RAM expansion for the microcontroller families MAB8400,
PCFB4CXX and mast other microcontroilers
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PACKAGE OUTLINES
PCF8570/PCF8570C/ PCF8571/P: 8-lead DIL; plastic {SOT97).

PCF8570/PCFB570C/PCF8571/T: 8-lead mini-pack {SO8L; SOT176C).
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. : PCF8570/857
with 12C-bus interface CF8570/8570C/8571
PINNING
1103 ADto A2 address inpits
4 Vss negative supply
5 SDA serial data line |,
-b
6 scL serial clock line | P8
7 TEST test input for test speed-up; must be connected to Vgg when not in use
{power saving mode, see Figs 12 and 13)
8 VbD positive supply
AD [ 1 U E’ VDD
A1 2] pcrasio 7| TEST
PCFB570C
a2 [ 3] pcrasm 6| scL
Vgg E 5| SDA
7Z287034.3
Fig.2 Pinning diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System {{1EC 134)
parameter symbol min. max. unit
Supply voltage range VDD -0.8 +8.0 A
Input voltage range V| —0.8 Vpp+0.8 Y,
DC input current e | — 10 mA
DC output current tlp — 10 mA
VDD or Vgg current tIpp; s — 50 mA
Total power dissipation Ptot - 300 mw
Power dissipation per output Po - 50 mW
Operating ambient temperature range Tamb —-40 +85 oC
Storage temperature range Tstg —65 +150 oC

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be
totaily safe, it is good practice to take normal precautions appropriate to handling MOS devices (see
‘Handling MOS Devices’).

Purchase of Philips’ 12C components conveys a license under the
Philips’ 12C patent to use the components in the 12C-system
provided the system conforms to the |2C specifications defined
by Philips.
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PCF8570/8570C/8571

CHARACTERISTICS

Vpp =2.5t06V,;Vgs=0V; Tamb =—40 to +85 OC unless otherwise specified

parameter conditions symbol | min, typ. | max. unit
Supply
Supply voltage Vpp |25 — 6.0 \
Supply current V| =Vpp or Vsg
operating fscL = 100 kHz DD — — 200 KA
standby fscL =0 Hz iDDO | — — 15 HA
Tamb =—25t0+700C Ibpo | — - 5 HA
Power-on reset level note 1 VpoRr |1.5 1.9 | 2.3 V
Inputs, input/output SDA ! :
Input voltage LOW note 2 w ViL —0.8 - 0.3Vpp l \Y
Input voltage HIGH note 2 E ViH 0.7Vpp i — Vpp+0.8i V
Output current LOW VoL=04V E loL '3 - = mA
Leakage current Vi =VpD or Vss ’ [l - 1‘ — r 1 ! T
Inputs AO to A2; TEST ‘ { i
Input leakage current V| =Vpp or Vgg ‘ L - — 250 | nA
! |
Inputs SCL; SDA ; } »
Input capacitance Vi=Vss Ci — — \ 7 pF
LOW Vpp data retention ’ ‘
Supply voltage for ‘ |
data retention VDDR 1 - 16 Vo
Supply current VDpr=1V IDDR 1— - |5 A
Supply current VDprR=1V;
Tamb = —25t0+700C IDDR |- i—- 2 “A
Power saving mode l see Figs 12 and 13 , }
Supply current | TEST = VDD: |
Tamb =25 0C ‘ ;
PCF8570/PCF8570C IDDR ! - 50 | 400 nA
PCF8571 IDDR |- 50 | 200 nA
Recovery time tHD2 | — 50 | — us

Notes to the characteristics

1. The power-on reset circuit resets the |2 C-bus logic when Vpp < VpgR. The status of the device
after a power-on reset condition can be tested by sending the slave address and testing the

acknowledge bit.

2. If the input voltages are a diode voltage above or below the supply voltage Vpp or Vgg an input
current will flow: this current must not exceed = 0.5 mA,

March 1989

18

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6223132/PCF8571.html

Signetics I2C Peripherals for Microcontroliers Preliminary specification

128 x 8-bit/256 x 8-bit static RAMs
with 12C-bus interface

PCF8570/8570C/8571

CHARACTERISTICS OF THE I°C-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.

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,

1 L

| )( \

I I

" }

I !

| f _—

i I

I

| data line | change

| stable: i of data

| data valid I allowed | 7287019

Fig.3 Bit transfer.

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-H!GH transition of
the data line while the clock is HIGH is defined as the stop condition (P}.
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|
|
|
i
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/ \ A SDA
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| |
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{ g i i p i

[ | | |
L — — [ I
start condition stop condition

7287005

Fig.4 Definition of start and stop conditions.
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System configuration

A device generating a message is a ‘"transmitter’’, a device receiving a message is the “receiver”. The
device that controls the message is the ““master’’ and the devices which are controlled by the master
are the "‘slaves”’.

SDA
] [ [ 1 [
MASTER SLAVE MASTER
TRANSMITTER/ RES(';Q‘\’/EER TRANSMITTER/ TR:\”S?;ETRTER TRANSMITTER/
RECEIVER RECEIVER ' RECEIVER
7287004
Fig.5 System configuration.
Acknowledge

The number of data bytes transferred between the start and stop conditions from transmitter to

receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowiedge

bit is a HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge
related clock puise. A slave receiver which is addressed must generate an acknowledge after the reception
of each byte. Alsc a master must generate an acknowledge after the reception of each byte that has
been clocked out of the slave transmitter. The device that acknow!edges 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 ot 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.

start clock pulse for
condition acknowledgement

SCL FROM
MASTER

DATA OUTPUT ! A
BY TRANSM|TTER |

DATA QUTPUT
BY RECEIVER

-

7287007

Fig.6 Acknowledgement on the 12C-bus.
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Timing specifications

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

parameter symbol min. typ. max. unit
SCL clock frequency fscL — - 100 kHz
Toterable spike width on bus W - - 100 ns
Bus free time tBUF 4.7 - - s
Start condition set-up time tSU: STA 47 — — us
Start condition hold time HD:STA 4.0 - - s
SCL LOW time tLow 4.7 - - us
SCL HIGH time THIGH 40 — - s
SCL and SDA rise time ty — — 1.0 us
SCL and SDA falt time tf - - 0.3 us
Data set-up time tSU: DAT 250 — - ns
Data hold time tHD: DAT 0 — — ns
SCL LOW to data out valid tvD; DAT - - 3.4 S
Stop condition set-up time tSU: STO 4.0 - - s
START BIT7 BIT6 BITO ACKNOwW- | STOP
PROTOCOL CONDITION MSB LSB LEDGE CONDITION
(S) (A7) (AB) (R/W) {A} (F)
'SU.STA Low - 'HiGH YscL
T B ) S
SvantaVaRavay
- L __
'BUF LR U

- NN XS

72811832 HD;STA tsu:DAT  HD.DAT vD:DAT tsu.sTO

Fig.7 12C-bus timing diagram.
March 1984
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Bus protocol

Before any data is transmitted on the 12 C-bus, the device which should respond is addressed first, The
addressing is always done with the first byte transmitted after the start procedure. The 12 C-bus
configuration for different PCF8570/PCF8570C/PCF8571 READ and WRITE cycles is shown in Fig.8.

acknowledge acknowledge acknowledge
from slave from slave from slave

!

T T T T T T T

S SLAVE ADDRESS (O} A WORD ADDRESS lA
L 1 1 ). L 1 1 1 Il 1 1 1 A 1

B/W L n bytes W

auto increment
memory word address

7Z287031.2

Fig.8(a) Master transmits to slave receiver (WRITE mode).

ack nowledge acknowledge acknowledge acknowledge
from slave from slave from slave from master
T T T T T T T T T T T T T T l T T T T T T T l T T T T T T T l
i S SLAVE ADDRESS 0| A WORD ADDRESS |A| S SLAVE ADDRESS 1 1A DATA AF-—-
1 i i 1 1 1 1 1 N 1 5 i L 1 A it i A L Fl 1 1 1 1 1 1 L A /
! P
at this moment master —
vy R n bytes
R/W transmitter becomes W
master receiver and auto increment
7790778.2 PCF8570/ _ word address
PCFB570C/PCF8571

no ack nowledge

) from master
slave transmitter t

slave receiver becomes

Pl DATA 1l p

i 1 1 L i n 4

L——— lastbyte 4

auto increment
word address

Fig.8(b) Master reads after setting word address
(WRITE word address; READ data).

acknowledge acknowledge no acknowledge
from slave from master trom master
T L T T T T T T T T T ¥ T T T T . T T T T
S | SLAVE ADDRESS 1A DATA A 1| P
A 1 1 1 ! 1 d i 1 i 1 1 1 1 1 L i L 1 L 1
R/W b——— n bytes I I L last byte I|
auto increment auto increment
7290777 word address word address

Fig.8(c) Master reads slave iminediately after first byte (READ mode).
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APPLICATION INFORMATION

The PCF8570/PCF8571 slave address has a fixed combination 1010 as group 1, while group 2 is fully
programmable (see Fig.9). The PCF8570C has slave address 1011 as group 1, while group 2 is fully
programmable (see Fig.10),

1 0 1 o | a2 | a1t | A0 |R/W

«— group 1 ———#|-—— group 2 —» 72870301

Fig.9 PCF8570 and PCF8571 address.

1 0 1 ] A2 | A1 | A0 |R/W

group 1 - group 2 —w| 7235873

Fig.10 PCFB570C address.

Note
AO, A1, and A2 inputs must be connected to Vpp or Vss but not left open-circuit.
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IVDD
| Voo HSPA  MasTER
. TRANSMITTER
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A | PcFes7i
0 1010 SDA
A2
wr TEST Vss |
w |
“ 7 ! to VDD
—_—r—
[ Vbbp
VoD +—— a0 Voo
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o 0 1011 SDA
A |2 TesT Vss
i >
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0 PCFB570C ( using PCFB570C
i/ Al (16 max,)
0 1011 SDA
A2 v
” TEST ss Lo
o L
v 7 | |
| VDD
v 1 Vpp
DD +—AD seL
1 PCF8570C /
Vpp +— A1
‘1011
v 1 SDA
PO A2 yggr Vss
o> S
SDA SCL
(|2CbUS) 7290774.2

It is recommended that a 4.7 uF/10 V solid aluminium capacitor (SAL) be connected between Vpp and
Vgs.
Fig.11 Application diagram.

March 1989 124

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6223132/PCF8571.html

Signetics I°C Peripherals for Microcontrollers

Preliminary specification

128 x 8-bit/256 x 8-bit static RAMs

with 12C-bus interface

PCF8570/8570C/8571

POWER SAVING MODE

With the condition TEST = Vpp or VppR the PCF8570/PCF8570C/PCF8571 goes into the power
saving mode and 12 C-bus logic is reset.

TEST

SCL

SDA

- TN

Vss.
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power saving

-«— mode (1} —«——— operating mode ——»

power saving
«— mode (2) —»

TEST = Vpp

[\

- tgy

—

tHD1 |-

tsu

.

R

./

+5V

.

(1) Power saving mode without 5 V supply voltage.

(2) Power saving mode with 5 V supply voltage.

{3) tgyy and tHD1 2 4 us and typo > 50 us.
Fig.12 Timing for power saving mode.
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L
%
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7296997
+| VoobRr
12V
l {NiCa)
4

[] Ybo
8
SOA A2
3
SCL| . pcF8570 a4
PCF8570C 2
PCFBST1 |
TEST |V 1
7
4 %

,J,VSS

72907

Fig.13 Application example for power saving mode.
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(1) in the operating mode TEST = 0; In the power saving mode TEST = VppR.
It is recommended that a 4.7 uF/10 V solid aluminium capacitor (SAL) be connected between VDp and

Vbor
ov

'bDs
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