PCF8582A

Static CMOS EEPROM
(256 X 8-bit)

Preliminary Specification

Linear Products

DESCRIPTION FEATURES PIN CONFIGURATION
The PCF8582A is 2K-bit 5V electrically e Non-volatile storage of 2K-bit N P
erasable programmable read only mem- organized as 256 X 8 ackage
ory (EEPROM) organized as 256 by 8 o Onlv one power supply required a0]7] ) voo
bits. It is designed in a floating-gate (5V) s .
CMOS technoiogy. # On-chip voltage muitiplier for = —
As data bytes are received and transmit- erase/write vee 4] o7 s0a
ted via the serial I°C bus, an 8-pin DIP  « Serial input/output bus (12C) =
package is sufficient. Up to eight o automatic word address TOP VIEW
PCF8582A -devices may be connected Cor0ees
to the |ZC bus. y lncrementlng PIN NO. SYMBOL DESCRIPTION
) * Low power consumption ; :? Adcress inpats/tost
Ghip select is accomplished by three e One point erase/write timer 3 Az Mada seleet
H \Z T
address inputs. o Power-on reset ;= Ecwbz e
¢ 10,000 erase/write cycles per 3 i% Programming time controt
byte 8 Voo Positive supply
¢ 10 years non-volatile data
retention D Package
o infinite number of read cycles
¢ Pin-and address-compatible to
PCF8570 and PCF8571
APPLICATIONS
e Telephony
¢ Radic and television
o General purpose
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE PIN NO. SYMBOL  DESCRIPTION
g - 1 NC Not cannected
8-Pin Plastic DIP (SOT-87A) ~-40°C to +85°C PCF8582APN § mz: Not C?annnected
16-Pin Plastic SO (SO16L; o 4 A } Address inputs/test mode select
-40°C to +85°C PCF8582ATD
SOT-162A) : C’;s Logic ground
7 NC Not connected
NC Not nected
ABSOLUTE MAXIMUM RATINGS S NG Nt connected
10 NC t‘éat connectod
SYMBOL PARAMETER RATING UNIT noogoa b ok s
Vop Supply voltage -031t07 v 2 \Z:é: et volo
. Not connected
v Input voitage, at Pin 4, Vsg—~0.8 to v :: NC Nﬁ. connected
N (input impedance 50082) Vpp + 0.8
Ta Operating temperature range ~40 1o +85 °C
Teva Storage temperature range -65 to +150 °C
k Current into any input pin 1 mA
lo Output current 10 mA
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Figure 1. RC Circuit Conrmections to PCF8582APN anq PCFWTD wm Using the Internal Oscillator
DC AND AC ELECTRICAL CHARACTERISTICS Voo =5V; Vgs = 0V; T4 =-40°C to +B5°C, unless otherwise specified.
LIMITS
SYMBOL PARAMETER UNIT
B Min Typ Max
Voo Operating supply voltage . ’ 4.5 5 5.5 v
toor Operating supply currént, READ (Vpp max, fsLc = 100kHz) 0.4 mA
ipow Operating supply current, WRITE/ERASE ’ 2.0 mA
lopo Standby supply current {Vpp max) 10 MA
Input PTC ’
Vinp Input voltage High Vpp-0.3 v
Vitp Input voltage Low Vsg + 0.3 )
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DC AND AC ELECTRICAL CHARACTERISTICS (Contmued) Vop = 5V; Vgg = 0V, Ta = -40°C to -+ 85°C, untess
otherwise - gpecified. -

- SYMBOL PARAMETER UNIT
i Min [ Typ l Max
input SCL - L "
Tinput/output SDA: SR : o
Input voitage LOW S . -0.3 1.5 v
‘Input voltage HIGH : ‘ : -3 Vpp + 0.8 Y
Output voltage LOW )
(loL=3mA, Vpp=45V) | . . 0.4 v
Output ‘leaksige current HIGH. (Vow = Vo) ‘ 1 A
Input leakage curfert (AO, A1, A2, SCL)* ‘ ) 1 "y
Clock frequency : : - - - 0 100 . kHz
{Input capacitance (SCL, SDA) . . 7 pF
14 Noise suppression time cen\mm at §CL and SDA- mput 025 “5 0.5 1 us
tgur Time the bus must be free before a niew trandmission can start a7 | , us
tHE;, lfsm ,qud time start condition. After this period the first clock pulsa 4 us
is generated o . . .
tLow The LOW period of the clock 4.7 us
tHiGH The HIGH period of the clock 4 us
teus teTa Se;;ﬁdti:g:)for start condition (only relevent for a repeated start 47 . us
Hold time DATA for:
tup, toaT CBUS compatible masters 5 us
thp, tDaT 12C devices?, | . 0 us
teu, toar | Setup time DATA' 250 ns
1 Rise tima for both SDA and SCL lines ~ 1 us
te Fall time for both SDA and SCL ilines 300 ne
tsu, tsTO Setup time for stop condition 4.7 us
Erase/write timer constant )
Cerw ‘Erase/write timing capacitor for erase/write cycle of 30ns® Y nF
Re/w Erase/write cycle liming resistor* b < 880 . .
Programming frequency ueing external clock
o o . Frequency 2.57 12.85 kHz
tiow Period Low 10.0 us
thigh Period High 10.0 ' us
tr Rise time 300 ns
15 Fall time 300 ns
o Delay time o ns
ts Data retention time (T = 55°C) 10 years

1. S of the chip is done by connecting the AD, A1, and A2 inputs either to Vgg or Vpp.

2. A transmitter must internally provide a hold time to bridge the undefined region (maximum 300ns) of the falling edge of SCL.
3. Maximum tolerance t10% using internal oscillator.

4. Maximum tolerance +5% using internal oscillator.
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FUNCTIONAL DESCRIPTION

Characteristics of the 1°C Bus
The 1°C bus Is intended for communication
between differeat ICs. The serial bus consisis
of two bidirectional tines, one for data signais
{SDA), and one for clock signals (SCL). Both
the SDA and the SCL lines must be connect-
ed to a positive supply voltage via a pull-up
resistor. - .

The following protocol has been defined:

Data transfer may be initiated only when the
bus is not busy.

During data transfer, the data line must re-

main stable whenever the clock line is HIGH.:

Changes in the data line while the clock line is
HIGH will be interpreted as control signals.
Accordingly, the foliowing bus conditions
have been defined:

Bus Not Busy — both data and clock lines
remain HIGH.

Start Data Transter — a change in the state
of the data line, from HIGH to LOW, while the
clock is HIGH defines the start condition.

Stop Data Transfer — a change in the state
of the data line, from LOW to HIGH, defines
the stop condition.

August 1988

Data Valid ~ the state of the data line
represents valid data ‘when, after a start
condition, the data line is stable for the
duration of the HIGH period of tha. clock
signal. The data on the line may be-changed
during the LOW period of the clock signal.
There is one clock pulse per bit of data.

Each data transfer is initiated with a start
condition and terminated with a stop condi-
tion; the number of the data bytes transterred
between the start and stop conditions is
fimited to two bytes in the ERASE/WRITE
mode and unlimited in the' READ mode. The
information is transmitted in bytes and each
receiver acknowledges with a ninth bit.

Within the 12C bus specifications a low-speed
mode (2kHz clock rate) and a high-speed
mode (100kHz clock rdte) are defined. The
PCF8582A works in both modes. By definition
a device-that gives out a signal is called a
“transmiitter,” and the device which receives
the signal is called a “receiver”. The device
which-centrols the signal is called the "mas-
ter”". THo dovices that are controlled by the
master-are called "slaves'.

Each word of eight bits is followed by one
acknowledge bit. This acknowledge bit is a
HIGH level put on the bus by the transmitter

4-41

whereas the master generates an extra ack-
nowladge-réelated clock pulse. A slave receiv-
er which it addresses is obliged to generate
an_acknowledge after the reception of each
byte.

Also, a master receiver must generate an
acknowledge-after the reception of each byte
that has been ciocked out of the slave
transmitter.

The device that acknowledges has to pull
down the SDA iine during the acknowledge
clock pulse in such a way that the SDA line is
stable LOW- ‘during the high period of the
acknowledge related clock pulse.

Setup and hold times must be taken into
account. A master receiver must signal an
end-of-gata 1o the slave transmitter by not
generating an acknowiedge on the last byte
that has been clocked out of the slave. In this

_case the transmitier must ieave the data line

HIGH to enable the master generation of the
stop condition.

12C Bus Protocol

The 12C bus configuration for ditferent READ
and WRITE cycles of the PCF8582A are
shown in Figures 1a and 1b.




Signetics Linear Products Preliminary Specification

Static CMOS EEPROM . PCF8582A:

FROM. SLAVE, monluvt X rnouuan< "N SKVE"
G v moness T [o]a] « pobsomesd ™ Ja] ~ | oa’ ] .r A TS SIS 13 8

AUTO INCREMENT AUTO INGRERENT
WORD ADORESS (2)

WORD ACORESS (2)

AFO46135
NOTES:
1. After this stop condition the erase/wiite c‘/cm starts and the bus is free for another vmmam (ha du«aﬁon of. the erase/write cycle is appmxlmstery 30ms it cmy one
byle is written, and 80me if two bytes .arb. writlen.: mﬂngthaernse/wmoncymemeuwamdmnotsandanacknowhdge bit if addressed via |
2ThesecondﬁambyteuvdumTwmmeme/mmmmmsusmdmw :
a. Master Transmitter Transmits to Pcrasm snvo Reeolver (ERASE/WRITE Mnﬁ)
" ACKNOWLEDGE ACKNOWLEDGE ‘ |, acKiowiEpeE ACKNOWLEDGE
FROM SLAVE me : FROM SLAVE FROM MASTER
_[q T 5 MM T I BT 7 - ) B SIS Y g
RIW . RIW
ATTHHMMWER NBYTES
d AUTO INCREMENT
PCRUSEIA
BECOMES SLAVE TRANSMITTER WORD ADDRERS
NO ACKNOWLEDGE
FROM MASTER
< | om Jile]
L LAST 8YTE 1
WORD ADORESS
AFOB04S

b. Master Reads PCF582A Slave After Setting Word Address (Write Word Address; READ Data)

ACKNOWLEDGE
FROM SLAVE

ACKNOWLEDGE NO ACKNOWLEDGE
e |
Bz A0 SRECISNS (SeSSSSSS0C

IS PR

AFO4812S
The siave address is defined in accordance with the 12C bus specification as:

[y FofvJo]as]a]a]aw]
AF0S4308

NOTE:

1. The device can be used as read only without the programming clock.

c. Master Reads PCF8582A Siave immediately After First Byte (READ Mode)'
Figure 2
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1’C BUS TIMING

-Ih X
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Figure 3. Timing Requirements for the 1°C Bus
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