B INTEGRATED CIRCUITS

DATA SHEET

SAA7280
Terrestrial Digital Sound Decoder
(TDSD)

Preliminary specification July 1991
1CO1

Philips Semiconductors

/ PHILIPS




Philips Semiconductors Preliminary specification
[RERRaGEem i eee——

Terrestrial Digital Sound SAA7280
Decoder (TDSD)
55
FEATURES QUICK REFERENCE DATA
e Full EBU NICAM 728 SYMBOL PARAMETER MIN. TYP. MAX. UNIT
specification decoder Voo supply voltage range | 4.5 5.0 55 Vv
¢ Microcomputer controlled by oo supply current . 50 . mA
20
IC-bus fxrar crystal frequency - 17.472 |- MHz
¢ Automatic decoding and output operating ambient
configuration depending upon Tamb P 9 0 - 70 °C
Lo temperature
transmission:
- digital stereo
- digital mono and data ORDERING INFORMATION
- 2 independent mono signals EXTENDED PACKAGE
e On board RAM for TYPE NUMBER
de-interleaving and 10 1o 14 bit PINS| PIN POSITION MATERIAL CODE
word expansion SAA7280P 28 DIL plastic SOT117
¢ 7 sample interpolator for
erroneous samples PIN CONFIGURATION
¢ 3 times digital over-sampling filter
{selectable)
¢ [2S sound bus output format
¢ [2C-bus transceiver enabling a U _
master device to FLOPORT 1] 26] s
read: PORT2 2| 27] DS
- status information must be left
© e 26] SCL
- error count byte open circuit :
- additional data bits Vop [4] 25] Vss
and write: ADSEL [5 | 24] SDA
- switch control codes - S
- decoder control MUTE [6 | 23] CFC
¢ Status information and decoder TEST [7] 22] LAST
: . : SAAT7280
control available via external pins. STIM E [21] DATA
scLk [9] [20] EDET
APPLICATIONS SDAT [10] 5] oLk
¢ Television receivers Vss [11] 78] Voo
¢ Video cassette recorders t b
DMSEL {13 16| XOUT
GENERAL DESCRIPTION _ - B —
M1/M2 [14 [15] RESET
Performing all digital decoding MLAS3
functions for a NICAM 728 digital
stereo sound system, the SAA7280 Fig.1 Pin configuration.
is a CMOS integrated circuit which

operates in conjunction with a
DQPSK (Differential Quadrature i
Phase Shift Keying) demodulator interfaced to other DQPSK
(TDA8732) and a dual DAC demodulators and DACs.
(TDA1543). The device may also be
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Terrestrial Digital Sound Decoder
(TDSD) SAA7280

BLOCK DIAGRAM
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Fig.2 Block diagram.
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(TDSD) SAA7280
PINNING

SYMBOL PIN DESCRIPTION
FLO/PORT1 1 I/O reserve sound switching flag override when selected as an input which is used in the

logical equation for the 'LAST' output. Defaults to an input but can be set by control of the
[2C-bus. Becomes a port output pin when selected by PT1EN bit in the 12C-bus of the control
register with control via bit PORT 1.

PORT2 2 provides an output port controlled by bit PORT2 via the 12C-bus interface control register.
(See Fig.3)

n.c. 3 not used; must be left open-circuit.

Voo 4,18 | +5 V power supply

ADSEL 5 [2C-bus slave address selection input. Allows selection of one of two separate slave
addresses.
ADSEL TDSD Slave Address

A6 A5 A4 A3 A2 A1l A0 R/W

HIGH 1 0 1 1 0 1 1 X
LOW 1 0 1 1 0 1 0 X

MUTE 6 when asserted will mute the SDAT output samples. Sets sample values to zero. Inputis

active LOW in non-12C-bus applications. With 12C-bus active, mute polarity can be set by SC3
bit to 'exclusive-OR’ operation (see Fig. 3).

TEST 7 normally connected o Vss

STIM 8 sound bus output timing signal (12S word selection).

SCLK 9 sound bus output clock (1°S clock).

SDAT 10 | sound bus data output pin (125 data).

Vss 11,25 | ground (O V).

n.c. 12 | not used. Must be tied LOW.

DMSEL 13 | active HIGH 'dual mono selection’ input. Selects M1 and M2 as the output signals when the
incoming transmission comprises two independent monoe signals.

M1/M2 14 ['M1' (M1/M2 = 1) or 'M2 {M1/M2 = 0) selection input when the input transmission consists of
two independent mono signals (see Fig. 3).

RESET 15 | active LOW reset input to initialise device (e.g. at power-up).

XOouT 16 | respectively, the output and input of a single stage inverter used to provide a crystal oscillator

maintaining circuit (with external biassing) or a simple CMOS input at XIN for the 17.472 MHz
XiN 17 | master clock

PCLK 19 | 728 kHz clock output derived from 17.472 MHz crystal.
EDET 20 | active HIGH error detection output.
DATA 21 serial data at 728 Kbits/s from DQPSK demodulator.
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(TDSD) SAA7280
SYMBOL PIN DESCRIPTION
LAST 22 | logic 'AND’ status providing status of VDSP.(RSSF+FLO) (see Fig 3).

VDSP, "valid digital sound present” signal. When HIGH this output indicates that the decoder
is operating with a valid NICAM digital input which carries at least one sound channel. RSSF
"or" FLO.

FLO is a RSSF override signal which allows a user to tumn off the RSSF input to the 'LAST’
function. The purpose of this is to disable the RSSF input to the logical AND status pin
(LAST) thus allowing the user to determine whether there is a reserve sound switching
capability when the decoder is out of sync or receiving 'transparent data’.

RSSF is a signal which indicates the reserve sound switching status. When HIGH this output
shows that the conventional analogue FM signal is the same as the digital signal being
decoded. Thus a failure of the digital signal can result in the circuit switching to conventional
analogue sound.

VDSP | RSSF | FLO | LAST
0 X X 0 Where "X’ denotes "don't care”
1 0 0 0
1 1 0 1
1 X 1 1
CFC .23 | active LOW open drain output. Signifies a change of configuration at the 16-frame boundary

(not 8 ms in advance). Cleared after 128 ms time out (non-12C-bus applications} or by the
12C-bus reading the status register.

SDA 24 | I)C-bus data input/open drain input.

SCL 26 | 12C-bus clock input. (Maximum speed 100 kHz).

D/S 27 | output pin indicating single or dual mono sound: D/S = 1 indicates dual mono; D/S = 0
indicates not dual mono. This bit is also available within the 12C-bus register map.

SM 28 | output pin providing indication of the presence of mono or stereo sound. S/M = 1 indicates

stereo: S/M = 0 indicates mono. This bit is also available within the 12C-bus register map.

I2C-bus FORMATS ¢ Write control codes to select the

The SAA7280 contains an I2C-bus available analogue switching

slave transceiver permitting a configurations

master device to:- e Select the output configuration by
writing control information to the

o Read decoder status information
derived from the transmitted
digital audio signal The device slave address is

A(6:0)(R/W) = 101101X(R/W). An

determine the bit error rate for ADSEL pin is provided to allow

selection of one of two different

mute purposes ]
. . slave addresses via programmable
¢ Read additional transmitted data address bit AO.

bits. Their purpose has yet to be

device.

¢ Read an error count byte to

defined but accessibility is The SAA7280 does not

provided to aliow future services acknowledge the I°C-bus general
to be implemented in receiver call address.

software
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The slave receiver format is:

S SLAVE_ADDR.0 ACK SUB_ADDR ACK

Auto-increment of the sub-address
is provided with wrap-around from
OF (HEX) to 00 (HEX).

The slave receiver data byte format,
as a function of sub-address, is as
follows:

The functions of these bits is as
follows:

DATA BYTE ACK

RESET

SUB_ADDRESS VALUE

D7 D6 D5 D4

D3 D2 D1 DO

01 09

M1/M2

DMSEL | OVS SC3

SBEN | PORT2 | PT1EN | PORT1

M1/M2

This bit selects either M1 (M1/M2 =
1) or M2 (M1/M2 = 0) when the input
transmission consists of two
independent mono signals (see Fig.
3).

DMSEL

DMSEL is the dual mono selection
bit. When asserted it selects M1 and
M2 as the output signals if the
incoming transmission consists of
two independent mono signals.

The M1/M2 and DMSEL bits are
exclusive-ORed with the dedicated
M1/M2 and DMSEL pins
respectively. By setting the

appropriate pins or bits LOW, this
allows the source of these signals to
be from either the 12C-bus or input
pins (see Fig. 3).

Oovs

Forming the active LOW
over-sampling selection bit, OVS
selects between x3 over-sampled
output (OVS = 0) and non
over-sampled output (OVS = 1). The
default format is for over-sampled
output (OVS = 0).

5C3

This bit selects the polarity of the
external MUTE pin.

DMSEL M1/M2 FUNCTION
0 0 selects DIGITAL, L = M2
R=M2
0 1 selects DIGITAL, L = M1
R =M1
1 0 selects DIGITAL, L= M1
R=M2
1 1 selects DIGITAL, L= M2
R =M1
July 1991 6

SC3 =1 = > external MUTE is
active HIGH
SC3 =0 = > external MUTE is
active LOW

Note that the external MUTE facility
overrides in all modes and by
default is actively LOW in the
12C-bus free mode.

SBEN

SBEN is the sound bus enable bit.
The default condition enabies the
sound bus (SBEN = 1).

PORT2

PORT?2 controls a bit out, providing
direct access to a dedicated output
pin (P2) via the 12C-bus (see Fig.3).

PORT2 CONTROL
PORT2 | 65yTPUT STATE
0 LOW
1 HIGH
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PT1EN a) SSLAVE_ADDR.1A The bits may be defined as follows:-
This is an actively HIGH, PORT1 STATUS_BYTENAP PONRES
enable signal. It is used to force the In this format the bus master is a power-on reset detection bit. It
FLO/PORT1 pin to an input or an reads the STATUS_BYTE is set HIGH after a power-on reset
output. once. This format is or supply reduction and is cleared

compatible with the status LOW when the STATUS_BYTE is
STIEN ELO/PORTI PIN read from the TDAB405. read.
] OUTPUT b) S SLAVE_ADDR.1A SV
STATUS_BYTEA s
- stereo/mono indication:
0 INPUT ERROR_BYTE NAP _ !
In this format the bus master fw/c “g;i:\g;nsi:rztc')ngainsmission
reads two bytes of —
PORT1 Controls a bit out, providing ERROR_BYTE. '”t°°m'”9 transmission is not
direct access to a dedicated output c) SSLAVE_ADDR.1A stereo.

pin (PORT1) via the I2C-bus (see
Fig.3).

PORT1 CONTROL
PORT1 | 5UTPUT STATE
0 Low
1 HIGH

Slave Transmitter

The slave transmitter formats are
illustrated thus:

Where S = start, A = acknowledge, P
= stop.

DATA BYTE FORMATS

STATUS_BYTEA
ERROR_BYTEA
AD_BYTE_OAAD_BYTE_1
NAP

In this format the bus master
reads four bytes of
STATUS_BYTE, ERROR
BYTE and two additional
bytes, AD_BYTE_0 and
AD_BYTE_1. The additional
data bytes contain the
eleven additional data bits
ADO to AD10 together with
information regarding their
status.

D/S

dual/single mono indication:
D/S =1 indicating an
incoming dual mono
transmission
D/S = 0 indicating that the
incoming transmission is not
dual mono.

VDSP

indicates that the decoded signal is
valid digital sound. When VDSP = 0
the incoming transmission carries
either a 704 Kbit/s transparent data

BYTE D7 D6 D5 D4 D3 D2 D1 DO
STATUS_BYTE PONRES |SM D/S RSSF VDSP 0os LAST CFC
ERROR_BYTE E7 E6 E5 E4 E3 E2 E1 EO
AD_BYTE_O AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
AD_BYTE_1 OovW SAD 0 cl2 ci AD10 AD9 ADS
July 1991 7
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INDICATOR BITS FUNCTIONAL TRUTH TABLE

TRANSMISSION c1 c2 c3 SIM D/sS vDsP |OS
STEREO 0 0 0 1 0 1 1

M1 + M2 0 1 0 0 1 1 1

M1 + DATA 1 0 0 0 0 1 1
TRANS. DATA 1 1 0 0 0 0 1

ANY CURRENTLY UNDEFINED COMBINATION OF C1, C2, C3 0 0 0 1
DECODER UNSYNCHRONIZED (OS = 0) 0 0 0 0

channel or a currently undefined
format is being received.

RSSF

is the reserve sound switching flag
indication equal to the C4 bit in the
NICAM transmission. RSSF = 1
when the FM sound signal is
carrying the same programme
material as the digitally modulated
carrier (specifically the M1 signal in
the case of a dual mono
transmission). RSSF = 0 when the
FM signal is not reproduced within
the digital signal.

0s

provides an active LOW indication
that the decoder is out of sync. If OS
= 1 the decoder is frame
synchronized and has obtained CO
(16 frame) sync. If OS =0, the
decoder is out of sync. and the
indicator bits are as given in the
truth table.

LAST

is the logical AND of VDSP and
RSSF 'OR’' FLO, i.e. LAST =
VDSP.(RSSF + FLO). It provides an
I2C-bus indicator regarding the
status of the output pin LAST.

July 1891

CFC

signals a change of configuration at
the 16-frame boundary. It is cleared
to "1’ by the 12C-bus reading the
status register or after 128 ms time
out for non-12C-bus applications.

E7-EO0

is an error count byte which counts
the number of error flags. The
maximum count (255) is held,
becomes invalid and is cleared
when it is read by the 12C-bus status
register.

AD10-ADO

are the additional data bits from the
transmission and are updated every
1 ms. This provides a data capacity
of 11 Kbit/s.

SAD

is the 'status additional data’ bit.
This is set to '1' when new bits
AD10-ADO are latched into the
{2C-bus registers. It is automatically
reset to '0’ when AD_BYTE_1is
read by the bus master.

ovw

is the overwrite indicator for the
additional data. This bit is set as
new additional data bits are latched
into the 12C-bus registers when

SAD = 1, i.e. when the transmission
overwrites additional data bits which
have not been read by the bus
master. This bit is automatically
reset to '0' when AD_BYTE_1is
read by the bus master.

Cch-Ci2

represent the CIB bits which are
extracted by a majority logic process
from the parity checks of the last ten
samples in a frame (samples 55 to
64). Cl1 will be conveyed by the
parity grouping of samples 55 to 59
and CI2 will be conducted by the
parity grouping of samples 60 to 64.
Both parity groups will be even for
UK transmissions such that Cl2 = 0
and Cl1 = 0. The transmissions of
countries following the specification
issued by the EBU (Doc. SPB424,
Digital sound transmissions in
terrestrial television) will allow odd or
even parity groups, thus providing
an additional 2 Kbit/s data capacity.
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER MIN. MAX. UNIT

Voo supply voltage (all supplies) -0.3 +6.5 A

A input voltage (any input) -0.3 Vop+0.5 1)

Vo output voltage -0.3 Vop+0.5 \

Vtat electrostatic handling * -2000 +2000 \

lok DC input or output diode current - +20 mA

[Ormax output current (each output) - +10 mA

Tamb ambient operating temperature 0 +70 °C

Tag storage temperature range -30 +125 °C

Note

* Electrostatic handling ratings equivalent to discharging a pulse with a 15 ns rise time from a 100 pF capacitor
through a 1.5 kQ resistor.

CHARACTERISTICS

Vop=4.5105.5V; T, =010 +70°C

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supply

Voo supply voltage Ves=0V 4.5 5 55 \
Inputs RESET

V. positive going threshold Schmitt trigger 22 - - v
V1. negative going threshold Schmitt trigger - - 0.8 Vv
TEST, ADSEL, DATA, MUTE, DMSEL, M1/M2 and FLO/PORT1

Vi input voltage HIGH 2 - Vop+0.5V |V
Vi input voltage LOW 0 - 0.8 Vv
C input capacitance - - 10 pF
SDA and SCL

Vi input voltage HIGH 0.7Vop - Vop+0.5V |V
Vi input voltage LOW 0 - 0.3Vmo \
C input capacitance - - 10 pF
XIN and XOUT (crystal oscillator)

gm transconductance - - 12 mA/V
Av small signal gain at 25 MHz - 7.2 - -
C input capacitance - 10 - pF
Ces feedback capacitance - 5 - pF
Co output capacitance - 10 - pF
July 1991 9




Philips Semiconductors

Preliminary specification

Terrestrial Digital Sound Decoder

(TDSD) SAA7280
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Outputs SDAT, STIM, SCLK, PCLK and EDET
Von output voltage HIGH lo=-2mA 24 - Vv
Vou output voltage LOW lo=2mA - 0.4 \'
CL load capacitance - 50 pF
S/M, D/S, LAST, PORT2 and FLO/PORT1
Vou output voltage HIGH lo=-4mA 24 - \"
VoL output voltage LOW lo=4mA - 04 \
C. load capacitance - 50 pF
CFC
Vou output voltage LOW lo=4mA - 04 Vv
CL load capacitance - 50 pF
SDA
Vou output voltage LOW lo = 4mA - 0.4 \'
CL load capacitance - 400 pF
Timing
fraL | crystal operating frequency 15.725 |17.472  [19.219 |MHz
Timing of inputs: data with respect to PCLK
tsu set-up time 100 - ns
to hold time 100 - ns
SDA and SCL (see Fig. 5)
fseL operating frequency 1 100 kHz
t input rise time 1 us
t input fall time - 300 ns
teur bus free time 4 - us
tow SCL LOW time 4 - us
thiH SCL HIGH time 4 - us
tsu:sta start code set-up time 4 . us
tHo:sTA start code hold time 4 - us
tsupat data set-up time 250 - ns
tHp:pat data hold time 0 - ns
tsusto stop code set-up time 4 . us
tove SCL cycle time 10 - us
Timing of outputs: SDA
ton hold time 250 - ns
ton delay time - 3 ns
SDAT, STIM and SCLK
t | rise/tall time - 20 ns

July 1991 10
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
SCLK I2S over-sampled output (see Figs. 6 and 7)
tex clock period - 343 - ns
tekm clock HIGH time - 172 - ns
texe clock LOW time 172 - ns
SCLK 12S non over-sampled output
tek clock period see note 1 1.03 - 12 us
toxn clock HIGH time - 515 - ns
texL ciock LOW time 515 687 ns
SDAT, STIM with respect to SCLK (see Fig. 7)
tsu set-up time 40 - - ns
1) hold time 5 - - ns
PCLK
tex clock period 1.3 1.37 - us
texn clock HIGH time 650 687 - ns
teke clock LOW time 650 687 - ns
t/t rise/fall ime - 20 ns

Note

The clock period for SCLK in I2S non over-sampled mode alternates between 1.03 us and 1.2 ps.

July 1991 11
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« 0 SC3 BIT (DEFAULTS TO 0)
— MUTE TION (A w
SOTE OilD———»— UTE FUNCTION (ACTIVE LOW)

= {1 DMSEL BIT (DEFAULTS TO 0)
DMSEL% DMSEL FUNCTION

= 1 M1/M2 BIT (DEFAULTS TO 0)
— M1/M2 FUNCTI
i Q\—_D—b——— 1/M2 FUNCTION
VDSP
LAST
RSSF
- 00 PT1EN BIT (DEFAULTS TO 0)
FLO/PORT1 O—f |« PORT1 BIT (DEFAULTS TO 1)
PORT2 O < < 11 PORT2 BIT (DEFAULTS TO 0}
O PINS O 12C-bus INTERFACE REGISTERS

MLA394

Fig.3 Conceptual diagram of SAA7280 control functions and ports.

July 1991
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tBUF
A rh tcye 7 ==
[ - 1]y ———- Ly _———- I
H1 o | | |
SDA : : : : :
[ I ! I
: 1 " 1 - — : 1 ' 1
| l, ! : 'HD;STA ! : | l
e B |
Ly i el A B pa
: 1 : 1 : [ ! I
)
seL 1 ! i :
1 i L 1 1
[ | Ul ! |
byob - |- ~ ] | -1 == 1SU;STA tsu;SToI el
Py oLs! Low tHD;DAT 'HIGH  'SU.DAT LSr! LP
STOP START REPEATED
CONDITION CONDITION START
| top - CONDITION
SDA QUTPUT X( x
MLA39E
—| <—IOH
Fig.5 [2C-bus interface timing.
ST I N O 1 N s 1 I g 1 I 6 1 1 ey I A N 6 6 6y
STIM \ Y 4 \
MSB LSB|MSB LsB
STV G €9 T GD G N G G €D € 295 G G I G G CD €D £ &
WORD p WORD p
LEFT CHANNEL RIGHT CHANNEL
STEREO
WORD p
WORD p REPEATED
SINGLE MONO

In I2S over-sampled mode there are 15 bits per channel, i.e. n= 14
In 12S non over-sampled mode there are 14 bits per channel, i.e.n =13

Fig.6 12S-bus output timing.

MLA397
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SDAT ><
STIM
MLA398
Fig.7 Data output timing.
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Fig.8 28-lead dual in-line plastic; (SOT117)
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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.

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.

Application information

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

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 this
specification is not implied. Exposure to limiting values for extended periods may affect device reliability.

July 1991
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Philips — a worldwide company

Argentina: PHILIPS ARGENTINA S A, Div. Philips Components,
Vedia 3892, 1430 BUENOS AIRES, Tel. (01)541-4261.
Australia: PHILIPS COMPONENTS PTY Ltd, 34 Waterloo Road,
NORTH RYDE NSW 2113, Tel.(02) 805 4455, Fax.(02)8054466.
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel. (0222)60101-820.
Belgium: N.V PHILIPS PROF. SYSTEMS — Components Div.,

80 Rue Des Deux Gares, B-1070 BRUXELLES, Tel.(02)5256111.

Brazil: PHILIPS COMPONENTS (Active Devices & LCD)
Rua do Rocio 220, SAQ PAULO-SP, CEP 4552, P.O. Box 7383,
CEP 01051, Tel.{011}829-1166. Fax.(011)829-1849. PHILIPS
COMPONENTS (Passive Devices & Materials) Av. Francisco
Monteiro 702, RIBEIRAO PIRES-SP, CEP 09400,
Tel.(011)459-8211. Fax.{011)459-8282.

Canada: PHILIPS ELECTRONICS LTD., Philips Components,
601 Milner Ave., SCARBOROUGH, Ontario, M1B TM8,
Tel. (416)292-5161. {|C Products) PHILIPS COMPONENTS —
Signetics Canada LTD., 1 Eva Road, Suite 411, ETOBICOKE,
Ontario, M9C 425, Tel.{416)626-6676.

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel (02)773816.

Colombia: IPRELENSO LTDA., Carrera 21 No.56-17, BOGOTA,D.E.,
PO. Box 77621, Tel . {01)2497624.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel. 32-883333.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3,
SF-2630 ESPOO, Tel. 358-0-50261.

France: PHILIPS COMPOSANTS, 117 Quai du Président Roosevelt,

92134 1SSY-LES-MOULINEAUX Cedex, Tel. {01) 40938000,
Fax.01 40938692.

Germany: PHILIPS COMPONENTS UB der Philips G.m.b.H.,
Burchardstrasse 19, D-2 HAMBURG 1, Tel. {040)3296-0,
Fax.040 3296912,

Greece: PHILIPS HELLENIQUE S.A., Components Division, No. 15,

25th March Street, GR 17778 TAVROS,
Tel. (01)4894 339/4894911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bidg., 24-28 Kung Yip St., KWAI CHUNG,
Tel.{0)-4245121. Fax.0 48069 60.

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components
Dept., Shivsagar Estate 'ABlock, P.O. Box 6598,
254-D Dr. Annie Besant Rd., BOMBAY — 40018,
Tel.(022)4921500-49 21 515. Fax. 022 494 19063.

indonesia: P.T PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi [l Building, 6th Fi., Jalan H.R. Rasuna Said

{(P.O. Box 223/KBY) Kuningan, JAKARTA 12910, Tel. {021)517995.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14, Tel.(01)693355.

ttaly: PHILIPS S.p.A., Philips Components, Piazza IV Novembre 3,
1-20124 MILANO, Tel.{02]6752.1, Fax.02 675 22642.

Japan: PHILIPS JAPAN LTD., Components Division,

Philips Bldg 13-37, Kohnan 2<home, Minato-ku, TOKYO 108,
Tel. (03}813-3740-5030. Fax. 03 81337400570.

Korea (Republic of}: PHILIPS ELECTRONICS (KOREA) LTD.
Components Division, Philips House, 260-199 {taewon-dong,
Yongsan-ku, SEQUL, Tel. (02} 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div.,

3 Jalan SS15/2A SUBANG, 47500 PETALING JAYA,
Tel {03173456511.

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica,
Na 215 Local 5, Cd Juarez CHI HUA HUA 32340 MEXICO
Tel {16) 18-67-01/02.

Netherlands: PHILIPS NEDERLAND B.V.,, Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,
Tel.(040) 7837 49.

New Zealand: PHILIPS NEW ZEALAND LTD., Components Division,
110 Mt. Eden Road, C.P.0. Box 1041, AUCKLAND, Tel.(09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel.{02) 7410 10.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD,,

Philips Markaz, M.A. Jinnah Rd., KARACHI-3, Tel.(021) 7257 72.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel.51-14-350059.

Philippines: PHILIPS ELECTRICAL LAMPS INC. Components Div.,
106 Valero St. Saicedo Village, P.O. Box 911, MAKATI,

Metra MANILA, Tel. (63-2)810-0161. Fax. 632 8173474

Portugal: PHILIPS PORTUGUESA S.AR.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel.{019})6831 21.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502 000.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
195-215 Main Road, JOHANNESBURG 2000, P.G. Box 7430,
Tel.(011)470-5434. Fax.{011}4705494.

Spain: PHILIPS COMPONENTS, Baimes 22, 08007 BARCELONA,
Tel.{03)3016312. Fax.033014243.

Sweden: PHILIPS COMPONENTS, A B, Tegeluddsvéagen 1, 5-11584
STOCKHOLM, Tel. (0)8-78 21 000.

Switzerland: PHILIPS A.G., Components Dept.,

Allmendstrasse 140-142, CH-8027 ZURICH, Tel.{01) 48822 11.

Taiwan: PHILIPS TAIWAN LTD., 581 Min Sheng East Road,

PQ. Box 22978, TAIPEI 10448, Taiwan, Tel. 886-2-509 76 66.
Fax.886 2 5005899.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom
Road, P.0. Box 961, BANGKOK, Tel. (02) 233-6330-9.

Turkey: TURK PHILIPSTICARETA.S., Philips Components, Talatpasa
Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel.101) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House,
Torrington Place, LONDON WC1E 7HD.

United States: (Colour picture tubes — Monochrome & Colour
Display Tubes) PHILIPS DISPLAY COMPONENTS COMPANY,
1600 Huron Parkway, P.O. Box 963, ANN ARBOR,

Michigan 48106, Tel. 313/996-9400. Fax. 313 761 2886.

{IC Products) PHILIPS COMPONENTS - Signetics,

811 East Arques Avenue, SUNNYVALE, CA 94088-3409,

Tel. (800} 227-1817. {Passive Cemponents, Discrete
Semiconductors, Materials and Professional Components & LCD)
PHILIPS COMPONENTS, Discrete Products Divisian,

2001 West Blue Heron Blvd., PO. Box 10330, RIVIERA BEACH,
Florida 33404, Tel. (407)881-3200.

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEO, Tel. (02) 70-4044.

Venezuela: MAGNETICAS A, Calle 8, Ed. Las Tres Jotas, CARACAS
1074A, App. Post. 78117, Tel.(02) 241 7509.

Zimbabwe: PHILIPS ELECTRICAL (PVT)LTD,,

62 Mutare Road, HARARE, P.O. Box 994, Tel. 47211.

For all other countries apply to: Philips Components, Strategic
Accounts and Intemational Sales, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtenl,
Fax. +31-40-724825
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