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JL SAA3028

INFRARED REMOTE CONTROL TRANSCODER (RC-5)

GENERAL DESCRIPTION

 The SAA3028 is intended for use in general purpose (RC-5) remote cortrol systems. The main function
of this integrated circuit is to convert RC-5 biphase coded signals into equivalent binary values. Two
input circuits are available: one for RC-5 coded signals only; the other is selectable to accept (1) RC-5
coded signals only, or (2) RC-5 (extended} coded signals only. The input used is that at which an

active code is first detected. Coded signals not in RC-5/RC-5(ext) format are rejected. Data input and
output is by serial transfer, the output interface being compatible for 12C bus operation.

Features

® Converts RC-5 or RC-5(ext) biphase coded signals into binary equivalents
® Two data inputs, one fixed {RC-5), one selectable (RC-5/RC 5{ext))

® Rejects all codes not in RC-5/RC-5(ext) format

® |?C output interface capability

F® Power-off facility

® Master/slave addressable for multi-transmitter/receiver applications in RC-5(ext) mode

'@ Power-on-reset for defined start-up

QUICK REFERENCE DATA

Supply voltage range Vbp 45 to 55 V
Supply current (quiescent) at
Vpp =55V, Tymp=25°C IpD max. 200 uA

Operating ambient temperature range Tamb —-25to +85 OC

‘PACKAGE OUTLINE
'16-tead DIL; plastic {SOT-382).
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SAA3028

RC5 DAV 0sCl  05CO
5 1 16 17
TIMER CLOocK
CONTROL GENERATOR
CIRCUIT
4 + SAA3028
oaTA 1 —|14 2 scL
2 S
" DEI‘Ir'\‘EP(;JTTOR > BUFFER Il\:Té:R!B:LlJ\CE 10
DATA 2 N soA
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Fig. 1 Block diagram.
PINNING
1 DAV data valid output with open drain
U N-channel transistor
pav [1 16] Vpp 2 MAO I
mao [ 2 [15] sse 3 MA1 master address inputs
:] 4 MA2 ’
mA1 [ 3 14] ENB
5 RC5 data 2 input select
ma2 [ 4 13] PO . .
SAA3028 :] 6 QSCI oscillator input
RS [5 [12] paTA1 7  0SCO oscillator output
oscl [E [71] DaTa 2 8 Vss negative supply {ground)
05C0 [z E SoA g SCL serial clock line l 12C bus
10 SDA serial data line |
vss [8 (9] scL )
1 DATA 2 data 2 input
7287353 X
12 DATA 1 data 1 input
13 PO power-off signal output with open
drain N-channel transistor
Fig. 2 Pinning diagram. 14 ENB enable input
15 SSB set standby input
16 Vpbp positive supply (+5 V)
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Infrared remote control transcoder (RC-5) SAA 3028

FUNCTIONAL DESCRIPTION ‘
Input function

The two data inputs are accepted into the buffer as follows:

® DATA 1. Only biphase coded signals which conform to the RC-5 format are accepted at this input.

® DATA 2. This input performs according to the logic state of the select input RC5. When RC5 = HIGH,
DATA 2 input will accept only RC-5 coded signals. When RC5 = LOW, DATA 2 input will accept
only RC-5(ext) coded signals.

The input detector selects the input, DATA 1 or DATA 2, in which a HIGH to LOW transition is first
detected. The selected input is then accepted by the buffer for code conversion. All signals received
that are not in the RC-5b or RC-5(ext) format are rejected.

Formats of RC-5 and RC-5{ext) biphase coded signals are shown in Figs 3 and 4 respectively; the codes
E mmence from the left of the formats shown. The bit-times of the biphase codes are defined in Fig. 5.
F

|

T T T T T T T T T
‘ | I I ADDRESS COMMAND
| 1 L I\ 1 1 ! ] 1
: —~— control stop time -
i
| start
R R data word time = 15 bit times

7287354
Fig. 3 RC-5 code format: the first start bit is used only for detection and input gain-setting; stop
time = 1,5 bit-times {(nominal).

toggle
repeat

reset standby

not defined
‘—functlon
T L L T T T T T T 1T
l ‘ 2 1 0 ] SLAVE ADDRESS DATA
01112|1||11|1|1||||111|11|
P ey —A -
L e control Stop time —| -
master address
I start
|

N data word time = 30 bit times

1
7287355

Fig. 4 RC-5(extended) code format: the first start bit is used only for detection and input gain-setting;
stop time = 1,5 bit-times {nominal).

" R

digital "1° digital "0’

«—— 1 bt time ~—=

7282856

Fig. 5 Biphase code definition: RC-5 bit-time = 27 x Tgge = 1,778 ms (typical); RC-5(ext) bit-time
= 2° x Tgsc = 0,89 ms (typical), where Toge = the oscillator period time.
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FUNCTIONAL DESCRIPTION (continued)

More information is added to the input data held in the buffer in order to make it suitable for

transmission via the 12C interface. The information now held in the buffer is as follows:

RC-5 buffer contents

RC-5(ext) buffer contents

data valid indicator
format indicator
input indicator
control

address data
command data

1 bit
1 bit
1 bit
1 bit
5 bits
6 bits

data valid indicator
format indicator
input indicator
master address
control

slave address

data

1 bit
1 bit
1 bit
3 bits
8 bits
8 bits
8 bits

The information assembled in the buffer is sub.

able at the 12C interface:

Enables the set standby input SSB.
Causes power-off output PO to go HIGH.

in the buffer to be overwritten by the new binary equivalent values. After

ENB = LOW, SSB is don‘t care.

This occurs according to the type of code being processed, as follows:
RC-5. When the binary equivalent value is transferred to the buffer.
RC-5(ext). When the reset standby bit is active and the master address bits are

equalin value to the MAO, MA1, MA2 inputs.
At power-on, PO is reset to LOW.

ENB = HIGH
SSB = LOW
PO =HIGH
PO =LOW
DAV = HIGH

This occurs when the buffer contents are valid. I the buffer is not empty, or an

output transfer is taking place, then the new binary values are discarded.
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jected to the following controls before being made avall-

This occurs when the set standby input SSB = LOW and allows the existing values




Infrared remote control transcoder (RC-6) J L SAA302 8

Output function

The data is assembled in the buffer in the format shown in Fig. 6 for RC-5 binary equivalent values, or

in the format shown in Fig. 7 for RC-5{ext) binary equivalent values. The data is output serially, starting
from the left of the formats shown in Figs 6 and 7.

data 1 data 2 data 3

data 4 — |
MS8 LSB MSB LS8

T T T T 1T 11 T T T T 17171 LIS S B I B | YT T T 171
XOXOOOOOCOOOOOUOOOOADDHESSO0COMMAND
) I .| 1 1 1 i 1 11 .}

111 1 1 1 ) N T |
L L<:ontrolbit

input indicator : 0 = DATA 1 input; 1 =DATA 2 input
format indicator: 0=RC-5
data valid = Q; data not valid = 1

7287356
Fig. 6 RC-5 binary equivalent value format.

-«——— data 1 data 2 data 3 data 4 ———»
MSB LSB MmsB LSB {MS8 LS8
T MA T T T 1T T T 7 L L L L TrTrrrri71
X1x00012XXRXXXXX SLAVE ADDRESS DATA
1114 1t [ S W I W I T W T

Y L
reset standby

T— master address

input indicator : 0 = DATA 1 input; 1 =DATA 2 input
format indicator: 1= RC-5{ext)
data valid = 0; data not valid = 1 7287357

Fig. 7 RC-5(ext) binary equivalent value format.

The output signal DAV, derived in the buffer from the data valid bit, is provided to facilitate use of the
transcoder on an interrupt basis. This output is reset to LOW during power-on.

The 12C interface allows transmission on a bidirectional, two-wire 12 C bus. The interface is a slave

transmitter with a built-in slave address, having a fixed 7-bit binary value of 0100110. Serial output of
the slave address onto the 12C bus starts from the left-hand bit.

Oscillator

The oscillator can comprise a ceramic resonator circuit as shown in Fig. 8. The typical frequency of
illation is 455 kHz.

15nF

H—— —o0 0SCl

(1}
[ ceramic
resonator
15nF T
1
§——| . —0 0SCO
A ! 7287358

(1) Catalogue number of ceramic resonator: 2422 540 98008.

e . . T T -
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FUNCTIONAL DESCRIPTION (continued)
12C bus transmission
Formats for 12 C transmission in low and high speed modes are shown respectively in Figs 9 and 10.

acknowledge
from slave

LI N B N | LA
IfJ START BYTE IAISISLAVE ADDRESSl 1JAI DATA 1 IAI DATA 2 |A| DATA 3 ]AI DATA 4 ]A Pl
I T T

acknowledge RIW L acknowledge from receiver

from master (= master) 7287359

Fig. 9 Format for transmission in 12C low speed mode.

acknowledge
from slave

T T T T 1T
S |SLAVE ADDRESSI! IA] DATA1 IA[ DATA 2 lAl DATA 3 |AI DATA 4 IAlPl
ul

L]

acknowledge from receiver
(= master) 7287360

R/W

Fig. 10 Format for transmission in 12 C high speed mode.

Note to Figures 9 and 10

When R/W bit = 0; the slave generates a NACK (negative acknowledge), leaves the data line HIGH and
waits for a stop (P} condition.

When the receiver generates a NACK; the slave leaves the data line HIGH and waits for P (the slave
acting as if all data has been transmitted).

When all data has been transmitted, the data line remains HIGH and the slave waits for P,
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Infrared remote control transcoder (RC-5) S AA3 028

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range with respect to Vgg VpD —-0,51t0 +15 Vv

Input voltage range \7 —0,5to (Vppt+0,56) V*

Input current 1) max. 10 mA

Output voltage range Vo —0,5to (Vpp+0,5) V*
} Output current tlo max. 10 mA

Power dissipation output OSCO Po max. 50 mW
Power dissipation per output (all other outputs) Po max. 100 mw
Total power dissipation per package Ptot max. 200 mw
Operating ambient temperature range Tamb —25to +85 OC
Storage temperature range Tstg —b5to +150 ©C

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally
safe, it is desirable to take normal precautions appropriate to handling MOS devices {see “‘Handling MOS
Devices'’).

Purchase of Philips 12C components conveys a licence under the
Philips’ 12 C patent to use the components in the 12 C-system
provided the system conforms to the |12 C specifications defined
by Philips.

*®\I + OB N Nt th oveoad 15 \/
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CHARACTERISTICS
Vgs =0 V; Tympb = —25 to 85 OC unless otherwise specified

parameter Vpp (V) |symbol min. typ.| max. unit
Supply voltage — VDD 4.5 - |55 \
Supply current; quiescent

at Tamp =256 °C 55 'DD - — 200 uA
Inputs

MAO, MA1, MA2, DATA 1, DATA 2,
RCS, SCL, ENB, SSB, OSCI

Input voltage HIGH 451055 |Vy 0.7xVpp|— VDD \
Input voltage LOW 4510565 |V )} - 103xVpp| V

Input leakage current
atVy=55V;
Tamb =259C 5,56 Iy — — 11 uA

Input leakage current
atV=0V;

Tamb = 25 °C; 5,5 =1y - - {1 uA

Outputs

DAV, PO

Output voltage LOW
atlgp =16 mA 45t055 |VoL — - 104 Y

Output leakage current
atVg=55V;
Tamb =25°C 5,5 I0R - - 11 uA

0SCO

Output voltage HIGH
at —lgy = 0,2 mA 45t055 |VoH Vpp—05|— |— \

Output voltage LOW
atlpg =03 mA 4510565 |VoL — - 104 Vv

Output leakage current
at Tamb = 25 °C;

Vp=55bV 5,5 IOR - - |1 uA

Vo=0V b,b IoR - - |1 uA
SDO
Qutput voltage LOW

atlg = 2mA 45t055 VoL - - |04 \'
Output leakage current

atVp=55V;

Tamb =25°C 5,5 loR — - 1 pA
Oscillator
Max. oscillator frequency (Fig. 8) 4,75 fosct | 500 - |- kHz
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