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FEATURES GENERAL DESCRIPTION
* 22 bits of EEPROM code with automatic 2-bit preamble = The PCF1254 is intended for remote control access,
(over 4 x 106 combinations) security or identification systems. The circuit can be used
« Guaranteed reprogrammable up to 10 times to transmit a programmable 22-bit code to a receiver by

infrared or other transmission means. The code is stored
in an EEPROM which is programmed by the equipment

Two operating modes: single or continuous
transmission

manufacturer.

e Supply voltage 25 V10 6.5V
« High output current drive (typ. 50 mA at 5 V)
e Operating ambient temperature —40 to +85 °C
¢ Designed for minimum 10 years data retention.
ORDERING INFORMATION

EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
PCF1254P 8 DiL8 plastic SOT97
PCF1254T 8 SOo8 plastic SOT96A

8 J;
2
MODE —»
3 EEPROM
PROG —»- 5 | WeuTiOUTPUT
OUT «— (70) Y PCF1254
6
SCLK —»
n.c. ! ? P
POWER-ON RESET
L RC LOGIC (POR)
osc — OSCILLATOR

MGA822

Fig.1 Block diagram.
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PINNING
SYMBOL | PIN DESCRIPTION
n.c. 1 | not connected O
MODE 2 | mode input to select single transmission (LOW), or ne. [1] 8] Voo
continuous transmission (HIGH) MODE [ 2] [7] osc
PROG 3 | programming input for the EEPROM PROG [3] PCF1254 5] sowk
Vss 4 | negative supply v
ss |4 5 OUT
ouT 5 | code output & <]
SCLK 6 | serial clock input to program the EEPROM Hasaza
0SsC 7 | oscillator input and programming input for the EEPROM Fig.2 Pin configuration
Voo 8 |positive supply ) '

FUNCTIONAL DESCRIPTION

The PCF1254 uses fixed frequency data coding and a 22-bit EEPROM code. A few milliseconds after application of the
power supply, the circuit outputs the 22-bit pre-programmed EEPROM code three times in succession (one burst) at OUT
(pin 5) in a puise-width modulated format (see Fig.3). A sequence of two zeroes is automatically transmitted preceding
the 22-bit code (preamble). The MODE input (pin 2) selects either a single burst (MODE = Vgg) or continuous
transmission of bursts (MODE = Vpp).
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Vop /
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continuous /
transmission
e " | 27648 | 27648
//, <—ms—><—ms—> \\\\
7 - 2-bit preamble + 22 code bits el
[o]o]cr|cz[ca]cs [cs|cs[c7] Y e (e e o e B S e s
(P1)(P2) ’ T
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-
—> [+ 401
code bit logic 1" H
L MGA824
0.48
L os ]
fosc = 50 kHz.
Fig.3 Output signal timing for single and continuous transmission.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vpp supply voltage (pin 8) -0.3 +7.0 A
Vi input voltage
any input except pin 3 -0.8 Vpp + 0.8 \)
pin 3 -0.8 Vpop + 3.0 Vv
Tamb operating ambient temperature -40 +85 °C
Tetg(u) unprogrammed storage temperature -65 +150 °C
Teagip) programmed storage temperature -65 +85 °C
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CHARACTERISTICS
Vpp = 2.510 6.5 V; fogc = 50 kHz; Tamp = —40 to +85 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supply
Vpp operating supply voltage 2.5 - 6.5 Vv
lbp operating supply current Vop=5V,; - - 500 pA
Tamb = —25 to +85 °C
Inputs (pins 2 and 6)
ViL LOW level input voltage -0.8 - 0.3Vpp A
ViH HIGH level input voltage 0.7Vpp - Vpp+0.8 |V
fiL input leakage current input pin at Vpp or Vgg |- - 1 pA
Input (pin 7)
ViL LOW level input voltage programming -0.8 - 0 \Y
ViH HIGH level input voltage programming Vop - Vpp+0.8 |V
m input leakage current input pin at Vgg -1 - +1 pA
Input (pin 3)
Iy input current Vpp=5V; - - 3 mA
Verog=7.5V
Output (pin 5)
loL output sink current Vob=5V;VoL=4V 25 50 - mA
lon output source current Vop=5V;Voy=0V |-400 - - A
Oscillator (pin 7)
fosc frequency range Vpp=35V, 40 - 60 kHz
Rosc = 51 kQ;
Cosc = 560 pF
fosc maximum frequency - - 500 kHz
Input (pin 6)
RscLk [ SCLK resistor to Vgg 10 - 150 kQ
EEPROM
treT data retention time 10 - - years
tcy endurance 10 - - cycles
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MGA825 MGAB26
300 120
oD oL
(nA) (mA)
200 80

100 / 40 //

P
VP
% 2 4 6 % 2 4
6
Vbp W) Voo V)
VoL=Vpp-1V.
Fig.4 Typical supply current (Ipp) as a function of Fig.5 Typical outputsink current (i) as a function
supply voltage (Vpp) with 50 kHz oscillator. of supply voltage.

APPLICATION INFORMATION

A typical application for an oscillator frequency of 50 kHz
is shown in Fig.6. Other frequencies may be obtained
using the equation f = 1/ (0.7 x RC). For correct operation
the following limits apply:

¢ Minimum resistance = 10 kQ
¢ Maximum capacitance = 560 pF
+ Maximum frequency = 500 kHz.
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supply
voltage
(+3.5V)

l remote-control button
(normally open)

[o]

indicator { -
tep \ 4

\Z/

10 uF 51kQ 560 pF
7;1 = o
4 4 iR
v
Yoo|  osc |scik  our | LED C'
8 7 6 5
PCF1254 T
1 2 3 4
MODE |PROG |Vgg
n.c.
> »  MGA827

Fig.6 Typical application diagram for single-burst IR code transmission.

EEPROM PROGRAMMING (see Fig.7 and Table 1)

The code is programmed in the EEPROM by the
manufacturer. The circuit may be reprogrammed up to a
maximum of 10 times. The circuit is delivered with the code
all zeroes.

To program the EEPROM the following procedure must be
carried out:
¢ Connect Vpp to 5 V; connect pin 3 (PROG) to Vpp.

The circuit is now in programming mode. Pin 5 (OUT) is
disabled and the osciliator is disabled.

» Apply a5V, 2 MHz signal to pin 7 (OSC) and input
signals to pin 3 (PROG) and pin 6 (SCLK) as shown in
Fig.7.

¢ Disconnect PROG from Vpp.

Erase
PROG is taken to 7.5 V for a time tp.

Data input

With PROG at 7.5 V, a5 V pulse on SCLK inputs a logic 1,
and with PROG at5 V, a5 V pulse on SCLK inputs a logic
0. The data must be valid for a time tg before and after the
negative edge of SCLK. PROG must not be at 7.5 V for
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longer than time ty but can remain at 5 V indefinitely.
PROG must return to 5 V for a time t,.. 24 SCLK pulses
must be given, the code is input on puises 3 to 24. PROG
must be 5 V during the other SCLK pulse(s). The data bits
are input in the same order as they are transmitted.

Write
PROG is taken to 7.5 v for a time tp.

In normal operation PROG must be connected to Vgs. The
SCLK input has a 50 kQ pull-down resistor and can be left
open-circuit. Programming can be checked by taking Vpp
to 0 V and back to 5 V and monitoring OUT. For fast
checking a 5 V, 500 kHz signal (0.5 ps HIGH; 1.5 us
LOW) can be input at pin 7 (OSC), speeding up the output
signal by a factor of 10.

Table 1 Timing values.

PARAMETER MIN. TYP. MAX. UNIT
tp 4 5 10 ms
ts 0.5 1.0 - us
tH - 2 4 [VES
t 10 - - us
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PACKAGE OUTLINES
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-
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f I | 0451
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Dimensions in mm.

Fig.8 8-lead dual in-line; plastic (SOT97).
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0.7
0.3

Dimensions in mm.

Fig.9 8-lead mini-pack; plastic (SO8; SOT96A).

MBC180- 1
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SOLDERING
Plastic dual in-line packages
By DIP OR WAVE

The maximum permissible temperature of the solder is
260 °C; this temperature must not be in contact with the
joint for more than 5 s. The total contact time of successive
solder waves must not exceed 5 s.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified storage maximum. If the printed-circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within
the permissible limit.

REPAIRING SOLDERED JOINTS

Apply the soldering iron below the seating plane (or not
more than 2 mm above it). If its temperature is below
300 °C, it must not be in contact for more than 10 s; if
between 300 and 400 °C, for not more than 5 s.

Plastic mini-packs
By wave

During placement and before soldering, the component
must be fixed with a droplet of adhesive. After curing the
adhesive, the component can be soldered. The adhesive
can be applied by screen printing, pin transfer or syringe
dispensing.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder bath is
10 s, if allowed to cool to less than 150 °C within 6 s.
Typical dwell time is 4 s at 250 °C.

A modified wave soldering technique is recommended
using two solder waves (dual-wave), in which a turbulent
wave with high upward pressure is followed by a smooth
laminar wave. Using a mildly-activated flux eliminates the
need for removal of corrosive residues in most
applications.
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BY SOLDER PASTE REFLOW

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling 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 times vary between 50 and
300 s according to method. Typical reflow temperatures
range from 215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 min at 45 °C.

REPAIRING SOLDERED JOINTS (BY HAND-HELD SOLDERING
IRON OR PULSE-HEATED SOLDER TOOL)

Fix the component by first soldering two, diagonally
opposite, end pins. Apply the heating tool to the flat part of
the pin only. Contact time must be limited to 10 s at up to
300 °C. When using proper tools, all other pins can be
soldered in one operation within 2 to 5 s at between 270
and 320 °C. (Pulse-heated soldering is not recommended
for SO packages.)

For pulse-heated solder tool (resistance) soldering of VSO
packages, solder is applied to the substrate by dipping or
by an extra thick tin/lead plating before package
placement.
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DEFINITIONS
Data sheet status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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