Philips Components PCF8581
PCFBE8IC

purple/dark blus binder, 1ab &

G267 7218 H0432

DEVELOPMENT DATS  This data sheat contains advance i inn and specifications which are sublect 1o change without notice.

128 x 8-BIT EEPROM WITH 12C-BUS INTERFACE

GENERAL DESCRIPTION

The POFBESY and PCFBES1IC are low-power CMOS BEPROMs with standard and wide operating
voltage:
4.5 tp 5.5 v (PCFES8R1}; 2.5 10 8.0 V {PCFBSE1CH

in the foliowing text, the generic term “PCF8E81T" is used to refer to both types in sl packages except
where specified,

The PCFBERT is organized as 128 words by 8-bits,

Addresses and data are transferred serially via a two-line bidirectionai bug {12C). The built-in word
address register i3 incremented automatically after esch written of read data byte. Al bytes can he
vead in & single operation. Up to eight bytes can be written In one operation, reducing the total write
tirme per byte, Three addrass pins AD, A1 and AZ are usad to define the hardware address, allowing the
use of up to eight devices connected to the bus without additions! hardware,

Fagtures

Operating supply voltage: 4.5 to 5.8 V {PCFBE81Y); 2.5 1o 8.0 ¥V [PCFBE8IC)
integrated voltage multiplier and timer for writing {no sxternal components required}
Automatic evase befors write

i.ow standhby current max, 10 p&

Eight-byte page write mode

Sertal input/output bus (1 0)

Addrass by 3 hardware addrass pins

Automatic word address ingrementing

Designed for 10 000 write cycles per byte minimum

18 years minimum non-volatite data retention

Infinite number of resd cvcles

Fin and address compatibility to PCFE570, PCFBRT T and PLFEBRZ

& & & & % @ » © & & 2 B

PACKAQGE DUTLINES

PCFBSEIP/PCFRESICP: Bdead DIL; plastic (SOTE?)
PCEBSEIT/PCFEE81CT: Bead mini-pack {SG-8L: SOTI78C).
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Fig.1 Block disgram.
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128 x S-bit EEPROM with 1C-bus interface PCFRRS1

POFBE81C
PINNING
1 Al 1
2 A% hardware address inputs
3 A2 J
4 Vs negative supply
5 SDA serial data input/output } .
. . i*C-bus
8 SCL sarial cloek input
7 TEST test oulput can be connected to Vgg, Vip or left apen-circuit
2 ¥on pasitive supply
AG E‘_N U :é:} ¥op
MR porass 7] st
§ 5 E PCFBEHIL E} seL
a3 ves 7] 5] soa
% TEIIETIZ S
i
% Fig.d Pinning diagram,
fad
% RATINGS
= Limiting values in sccordance with the Absolute Maximum Systam {1EC 134}
Largmeter symbot i, max. unit
Supply voltage rangs {pin 8} Vs 3.3 2.0 Y
Voifage range of any ingut® Wy —{3.8 ¥op+ 08 Y
D input current {any insut} LB F — 10 ma
BC output current {any outout) zip R i1¢) maA
Total power dissipation Pror - 150 my
PFower digsipation per output P — 50 mW
Storage temperature range Tstg -85 + 150 3¢
Cperating ambient tsmperature range Tambs 40 + 85 s¢

* Measured vis s 500 £ resistor,
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PCFa581 3
PCF8581C 1\

CHARACTERISTICS

Vpp = 2.5 to BV (PCEBBEIC) 4.5 1o 5.5 V (PCFRB81L Vg = OV Tamy = ~40 to + 85 UC uniess
stherwise specified

parameter conditions symbo! min. D, | max, unit
Sunply
r Supply voltage range
FCFE581A Voo 25 B 8.0 ¥
PCFBS81 Vo 4.5 - 8.5 Y
Supphy current
standby faop =0 Hz inp - - 10 n&
operating fgop = W00 xM: no - - 400 BA
during write see bus protasol inn - - 1000 nA
{rputs
A, A1, A2, 5CL, DA
jmput voltage LOW Vi - 03Vpnp i vV
input voltage FHGH Vi 0. Vppi — - A
Input leakage current pinatVgg or Vo | iy - i A
input capacitance pin 3t Vgg Cy - - 17 pf
Cutputs
Sha
Output cwrrent LOW pinat G4V oL 3 - mA
TERY
Output leakage cufrent pinatVggoerVpp | Lo - - 1 &
Erasefwrite data
Write time R 8 - 12 i
Data retention time tRET 10 - - Yesrs
Burchase of Philips’ 1°C components conveys 8 license under the

Philips’ 120 patent to use the componants in the 1 Csystem
provided the system conforms to the 12C specifications defined
by Philips,
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128 x B-0it EEPROM with 12Cobus interfacs PCFBE81
PCF8s81C

DEVELOPRMENT DATA

CHARACTERISTICS OF THE 17C-BUS

The 1*C-bus is for two-way, 24ine communication between different 10s or modules. The two lines
are @ serial data ling (SDA} and 8 serial clock Hine {SCL). Both lines must be connected 1o a positive
supphy via 2 pull-up resistor when connected to the output stages of 3 device, Date transfer may be
initisted only when the hus is not husy

Bit trangior

COne data bit is transferved during each clock pulse. The data on the SDA line must remain stable during
the HiGH period of the clogk pulse as changes in the dats line at this time will be interpreted as controd
signals,

wn
o
#
e,

dats fine y changs
: Ttakie: i of dets
i datp vastid  plioveend TEBIOIR

Fig. 3 Bit transfer,

Start and stop conditions

Both dats and clock Hnes remain HIGH when the bus is not busy. A HIGH-1o-LOW transition-of the
data line, while the ciock is HIGH is defined as the start condition {8}, A LOW-to-HIGH ‘ransetmn of
the data i!ﬁ&‘ while the clock is HIGH is defined as the stop condition {F).

P |
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“i_\i /.m ,.,,...,,.\ }/-TH -
§ . e
1]

M._.-nmq,nm emcks o mm
561 ! ! t
HCEE S W— (—

3
[P [ISPPOR

. S
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Fig. 4 Definition of start and stop conditions,
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PCFE581 '
PCFRSBIC

Systam configurstion

A device ganerating a message is 3 “transmitier”’, a device recelving 8 message is the “receiver”. The
device that controls the message is the “master” and the devices which are controlied by the master
are the “slaves”.

sha

SCL ey *
H 1 i
| = ; i |
WASTER o g SLAVE MASTER
(s}
TRANSMITTER/ Rgé;:liﬁ TRANSMITTER/ Tﬁig;:i’“ﬁ THANSMITTER/S
HECEIVER RECEIVER A i RECEIVER
T2RTCIR
Fig. & Systam configuration,
Acknowisdgs

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

recoiver is not Himited. Each byte of eigth bits is followed by one acknowledge bit. The acknowladgs

it is 2 HIGH level put on the bus by the transmitter whereas the master generstes sn extra acknowledge
ralated clock pulse, & slave receiver which is addressed must generate an acknowledge after the recaption
of sach Dyte. Also 8 master must generate an acknowledge after the reception of esch hyte that has heen
clocked out of the slave transmitter, The device that acknowledges has o pull down the SDA lHne during
the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of the
acknowledge relatsd clock pulse, set-up and hold times must be taken into account. A master receiver
must signal an end of data o the ransmitier by not generating an acknowiedge on the fast byte that

has been clogked out of the slave. In this avent the transmitier must.leave the data line HIGH o snsbie
the master to generate & stop condition.

stary cloek milse tor
cundition ackrowisdgement
i

: ¥
SCL FROM
s TP\
i -
DATA QUTPYT % 7 2
BY TRANSMITTER B Vi
§

DATA QUTPUT
BY RECEIVER

Fig. 8 Acknowledgement on the 13C-bus,
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28 x B-bit EEPROM with 1°C-bus interface PCF8581

PCF8581C

DEVELOPMENT DATA

Timing specifications
Al the timing values are valid within the operating supply voltage and amblent tempersture range and
refer to Wy and Vi with sp input voltage swing of Vgg 10 Vppy.

parameier symbol min, Y. max. unit
5CL clogk fraquency fser - - 100 khz
Tolerabie spike width on bus oW - - 100 ns
Bus free time wur 3.7 - - s
Start condition set-up time 51 STA 4.7 - - K
$tart condition hold time HHD: STA 4.0 - #5
SCL LOW time tLow 43 - - 83
SCL HIGH time THIGH 4.0 - - #s
8CL and SDA rige time & — - 1.0 Hs
SCL and 304 fall time t 0.3 #3
Data set-up time WU DAT 250 - - g
Data hold time O DAT b - s
SCL LOW to data out valid B AT - - 34 us
Stop condition set-up time SU: STO 3.0 - £8
STARY BT T BIT § ) ACKMOW- | STOP
FROTOCOL COMDITION M ] LEDGE COREITION
{S) (A7} {48y {BIWY (A} (P}

SU:8TA Low  than Wsoy

r--w» Egmmnrtind

¥ 1 TN Jo——
0L s \

. .J, S— -
auF
F—-»

- SN XL N N/

2281183.2 Y BTA BU0AT  THDDAT RVaRar g o sTe

Fig. 7 1*C-bus timing diagram.
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PCFR581 ;
PCF8581C )

Bus protooot

Before any data is transmitted on the FC-bus, the devics which should respond is addressed first, The
addressing is alwavs dons with the first byte tramsmitiad after the start procedure, The 17 C-hus son-
figuration for PCFBBE1 WRITE cyele is shown in Fig. 8 and READ cyele in Figs 10 and 11,

Writing
acknowiege achnawiatos ackoowisdo
froen slave fmm(ﬁm’e mam‘sim
i H ]
% ¥ ¥
s e v e + * AN S e
E S % SLAVE ADDRESS (‘.{/\] WORD ADDRESS .‘-QIAI DATA iA; 8 WRITING
H kY 2. A 'y 4 2. L s A i A i A P8 A i
¢ B
“/W P Lo 3 19 8 bytes ! YR
dan't care suto increment
msanory wors ardidrese 75376807

Fig, 8 Master transmits 1o slave receiver (WRITE model.
afrer the word address, one to eight data bytes can be sent, The address is sutomatically incremented,
but the four highest address bits {row} are internaily latched, Therefore atl bytes are written in the same
POV,
An example of writing 2ight bytes with word sddress XD000000 and six bytes with word address
XOQ10101 is shown in Fig. 8. Where X = don't care.

word address | Tow bytes
XGOQ0000 ] P {2 s {Boms | [5os G~ | T |8
X000 1
X0010101 |2 (fl4d— |6 I8 RN [ DO I D SR,
XOG11101 3

codumn | 3 2 3 4 ) 8 7

Fig. § Writing eight and six bytes with different word addresses.

To transmit eight bytes in seguential order, begin with the lowest sddregs bits 000. The data is written
sfier a stop is detected. The data is only written if complets bytes have been received and acknowledgad.
Writing takes a time typr (8 to 12 ms) during which the device will not respond o its slave address.

Note that 1o write the next raw, 3 new writs operation is required {stary, slave address, row address, data,

stopd.

LIFE SUPPORT APPLICATIONS

Faseles’s product is not designed for use in Hife support eppliances, deviges or
systerns where matfunction of above product can ressonably be sxpected to result
in a personal injury, Faselec’s customers using or selling Faselec’s PCFBE81/81C
for use in life support applications do o at their own risk and agres to fully
indemnify Faselec for any damages resulting from such improper use or sale,

June 1988 g;{@?&?
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128 x B-bit EEPBOM with HC-bus interface

DEVELOPMENT DATA

Reading

PCEB581
PCFEsEIC

acknpwiedge scknowiadge acknowledge acknowisdos
frosm sigve from dows Hrom shaes From mastes
2

WORD ADDRESS )A§S) SLAVE ADDRESS TIA

i
AOA‘TA‘ X !A P‘:;y

[S ] SLAVE ADDRESS GlA{
4

1

%

FEZzigaty

&% this moment mesisy T..,
trsnmmitiss benoos B B bytes
mssuy roceiver and b SER— . .
FOFREH1/POFEERIC B
stavs reoeivir becomes wav sddresy
v BTN o scknowledge
trouy iasty
L3 s bk v é
/;""E DATA EE PE

B InRreTong
wind sukdoose

Fig. 10 Wasster raads after setting word address (WRITE word addrass; READ data).

axckrowisdss acknowiedge no acknowledge
from sigva from mastes from roRsty
3
f LA b i b et T g 7 LS S S M S
1R 1 SLAVE ADDRESS L A4 DATA Ai i1 P
i et A, dond S H Srrrrelo bbb Sonhnnnrh

TEROITT

N "
rw ¢ " bytes %{ L o0t Byt
mte inoremant
et acdress

=i

Butn incrsms
wiord adsirest

Fig. 11 Master reads slave immediately after first byte (READ mode}.

An unlimieg number of data bytes can be read in one operation. The address is automatically in-

cremented, if 3 read without setting the word address is performed after 3 write operation, the address
pointer may point at a byte in the row after the previously written row. This ocours if, during writing,
the three lowest sddress bits {column) rolied aver,

@%’gggug §§ \] («iune 1888 8
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PCFa581
pPCF8salIc

M

:

APPLICATION INFORMATION
The PCFE&RY slave address has a fixed combination 1010 as group 1, while group 2 iz fully progremmable

{see Fig. 12).
H
1 o 3 0 j AT | AT A IRE
group § poup 2 sl TEETO38
Fig. 12 POFBERT address.
i Yo
v, A MASTER
joe TRANSMITYER
" rgod SO
a 4 N
AQ sCh 11
- &
K AT POFESBI/FCEREBIC
o . .
ggm” Az 1019 [rery
TERY  ¥s8
3 Vo
1 Yoo up ta B PCFRSR1/PCFBBEIC
¥y &y AQ BCL L without sdditionss
o DRrEwars
ek A1 - PCEBEET/PCFBENIE
W B
o~ 1019 .
e TEST  Vss i
5k .
o’
¥,
{ Yoo 24
¥,
1 o
Voo Reed A0 ° 301
hi - H
Yo $-——i A1 POFBSBI/FCFBEEIN Ri R
1 » .
Vg i AR 1619 SD8 £ putl-up resistor
TEST Va3 P
T £ TSR
X 5 Cuus
DA SO
436 v} 25316781
Fig, 13 Application disgram.
Now

AD, A1 and AZ inputs must be connected 10 Vpp of Vgg but not left open-aircuit.
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128 x B-bit EEPROM with 1*C-bus intsrface PCF8581

PCFassic

N

DEVELOPMENT DATA

S-LEAD DUAL IN-LINE; PLASTIC {30787}

seating plane

0

33 max

8,25 max

2man™® 1 Emax
R o

™y o0
b @ Pogitional gecurscy,

s
S
e g e gt

i

b 8]~ |

$5
83

MTIIBES

§

top view 8 Maxdmum Matesigl Condition.
{1y Centre-lines of alf leads are

g

within £3,1 27 mm of the
nominal position shown; in
the worst case, the spaung

Dimensions in mm

! — ol Between any twe leads may
Aﬂ:f I:;j E ! iE deviate {rom nomingd by

+5,254 mm.

{2} Lesd spacing tolerances spply
from sesting plane to the line
ndicared.

{33 Oniy for devices with
asymmetrics} end-feads,

§§§§“§ @& ‘} i/.iuma 088 31
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PCFB581
PCF8s81c

B-LEAD RINLPACK; PLASTIC (SO8L; SOTI78C)

g 115
© il 4 el 108
& I >
5 Mo
¢gsf e
) \; '
LA X
T " 022 E
a8 414 i
i
7T32500

O view
g8 7 8
[ i
i T §
28 - - }
48 max T"}" i
s i
| S
T2 3 4
i “‘15 €D rositionst ascuracy.
» 3 {8} Maximum Material Condition.
b B Q) TR, e e

Drivaensions 5 s

1
%
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128 x S-bit EEPROM with *C-bus interfses

PCFa581
PCF8881C

DEVELOPMENT DATA

SOLDERING PLASTIC MINIPACKS

1. By hand-held soldering iron or pulse heated solder tool
Fix the component by fisst soldering two, disgonaily
opposite ond leads, Apply the hedting tool to the flat
part of the lead only. Contact time must be Hmited

16 10 seconds a2 up to 300 °C. When using proper
tools, sll other teads can be soldered in one opemstion
within 2 tc § seconds at betwean 270 and 326°C.
{Pulze-heated soldering is not recommended for SO
packages).

For pulse-heated solder tool {resistance) soldering of
VSO packages, solder is applied to substrate by dipping
ot by an gxtra thick tinflead plating before package
placemant.

3. By wawe

During plecement and before soldering, the compo-
nent must be fixed with 2 droplet of adhesive. After
curing the adhesive, the component can be soldered,
The sdbesive can be applied by screen printing, pn
transier or syringe dispensing.

Maximum petmissible soider temperatuse is 268°C,
and meximum duration of package immersion in solder
bath is 10 seconds, if allowed 1o cool to less than
150 °°C within § seconds, Typical dwell time is 4
seconds at 250°C.

3. 8y solder paste seflow

Raflow soldering requires the soider paste {z suspension
of fine solder particles, flux and binding sgent) o be
applied to the substzate by screen printing, steaciilisg
or pressure-syringe dispensing before device placement.
Several techniques exist for reflowing, for example,
thermal conduction by heated belt, infrared, and
vapour-phase reflow. Dwell Himes vary between 58 and
300 seconds scoording 1o method. Typical reflow
temperatures range from 215 to 250°C.

Pre-heating is necessary to dry paste and svaporate
binding agent.

Pre-heating duration: 45 minutes 31 45°C.

4, Repairing soidered joints
The same precuution and lmits apply 28 in (1) above.

2. By dip or wave

The maximum pormissible temperature of the solder
it 360 °C; this temperature must not be in contact with
the foint for more than § seconds. The total contact
time of succesrive solder waves must not sxcesd

SOLDERING PLASTIC DUAL IN-LINE PACKAGES

Apply the soldering iron below the seating plane {or
not more than 2 mm above it). If #ts temperature iz
befow 300 °C it must not be in contact for mors than
11 seconds; if between 300 and 488°C, for not

more than § seconds,

The device may be mounted up to the seating plane,
but the temperature of the plestic body must not
exceed the specified storage maximum. if the printed-
circuit board has been pre-heated, forced cooling may
be necessary immedistely after soldering to kesp the

ature within the per

3. Repsiring soldered joints
The same precantions and Hmies apply as in (1) above.

issible Hmit.

@ §N§i§ @g \Eﬂma 1988 13

LG Electronics Ex. 1018, pg 13



EXHIBIT E-19

The 12C-Bus Interface and How to Use i
(including specification)
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