Philips Semiconductors

Product specification

Low voltage infrared remote control
transmitter

PCF1254

FEATURES

» 22 bits of EEPROM code with automatic 2-bit preamble

(over 4 x 108 combinations)

transmission

Supply voltage 2.5 V t0 6.5

\

Guaranteed reprogrammable up to 10 times
Two operating modes: single or continuous

GENERAL DESCRIPTION

The PCF1254 is intended for remote control access,
security or identification systems. The circuit can be used
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 squipment
manufacturer.

» High output current drive (typ. 50 mA at 5 V)

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 SOT97-1
PCF1254T 8 S08 plastic SOTg6-1
Vv w“V
DD sS
T
|a [J—:
MODE ——|2
3 EEPROM
PROG —» 5 | NeuTioUTRUT
OUT « (¥0) r PCF1254
sk ——°
ne in A
POWER-ON RESET
L RC Loaic ¢ (POR)
osc OSCILLATOR >
MGA822
Fig.1 Block diagram.
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PINNING
SYMBOL | PIN DESCRIPTION
n.c. 1 | not connected U
MODE 2 | mode input to select single transmission (LOW), or ne [1] 8] Voo
continuous transmission (HIGH) MODE E Z| 0sc
PROG 3 | programming input for the EEPROM proa 3] o [E] sew
Vss 4 | negative supply v
ss [4 5] out
ouT 5 | code output ] <]
MGAS2,
SCLK 6 | serial clock input to program the EEPROM ?
osc 7 | oscillator input and programming input for the EEPROM Fia.2 Pin configuration
Voo 8 | positive supply g g '

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 pulse-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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a9 PCF1254
transmitter
Voo /
4.32
N
single J
transmission
276.48
‘-mS—D'
continuous /
transmission
=77 | 27648 | B6.a8 -
/// < ms ™ mg > \\\\\
-7 2-bit preamble + 22 code bits N
I ) | 0 |c'|cz|cs]c4lcs]—Eﬂca[j{nn[m|]qcxslmq¢§]culcﬁrnlc‘olczo]?zvjcn]
(P1)(P2) -
/ T
// Tl -
’ T~ ~ -
3.84ms |
code bit logic ‘0’
| |
= =40 s
code bit logic 1" |-|
L MGA824
.48
<_oms "I
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
Voo supply voltage (pin 8) -0.3 +7.0 \
Vi input voltage
any input except pin 3 -0.8 Vpp +0.8 A
pin 3 -0.8 Vpp + 3.0 \
Tamb operating ambient temperature -40 +85 °C
T,'g(u) unprogrammed storage temperature -65 +150 °C
Tsto(p) programmed storage temperature —65 +85 °C
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transmitter
CHARACTERISTICS
Vpp =2.510 6.5V, fogc = 50 kHz; Tamp = —40 to +85 °C; unless otherwise specified.
SYMBOL PARAMETER conpimons | MIN. | TYr. [ max. | unr
Supply
Voo operating supply voltage 25 - 6.5 \
oo operating supply current Vpp=5V,; - - 500 HA
Tamb = ~25 to +85 °C
Inputs (pins 2 and 6)
ViL LOW level input voltage -0.8 - 0.3Vpp \Y
ViH HIGH level input voltage 0.7Vpp - Vpp+08 |V
e input leakage current input pin at Vpp or Vgg | - - 1 RA
Input (pin 7)
Vi LOW level input voltage programming -0.8 - 0 Vv
ViH HIGH level input voltage programming Voo - Vpp+08 |V
I input leakage current input pin at Vgg -1 - +1 LA
Input (pin 3)
Iy input current Vop=5V, - - 3 mA
Vprog =7.5V
Output (pin 5)
loL output sink current Vop=5V;VoL=4V |25 50 - mA
lon output source current Vop=5V;Vou=0V |-400 - - A
Oscillator (pin 7)
fosc frequency range Vop=3.5V, 40 - 60 kHz
ROSC =51 k.Q;
Cosc = 560 pF
fosc maximum frequency - - 500 kHz
Input (pin 6)
RscLk | SCLK resistor to Vss 10 - { 150 [kQ
EEPROM
tReT data retention time 10 - - years
toy endurance 10 - - cycles
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transmitter
MGAS2S MGAR26
300 120
oo oL
(nA) (mA)
200 80

]
7
% 2 4 8 % 2 4 6
Vpp VooV
Vo=Vpo-1V.
Fig.4 Typical supply current (Ipp) as a function of Fig.5 Typical outputsink current (o) as a function
supply voltage (Vpp) with 50 kHz oscillator. ot 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
(+35V)

tL remots-contro! button
I—' {normally open)

indicator {*
LeD \ 4

=/

100F| sy¢q 560pF
;| = S
’ oh IR
v
Yoo| osc |scik  |our | LD C'
8 7 6 5
PCF1254
1 2 3 4
’ MODE (PROG |Vgg
nc '

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 oscillator is disabled.

* Apply a 5V, 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 at 5 V, a 5 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 puises
must be given, the code is input on pulses 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 . time tp.

In normal operation PROG must be connected to Vgg. 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 us HIGH; 1.5 ps
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
te 4 5 10 ms
ts 0.5 1.0 - us
th - 2 4 us
t 10 - - us
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