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1

FEATURES

Input data fully compliant with the Transport Stream
(TS) definition of the MPEG-2 systems specification
(International Standard; November 1994)

Input data signals: Forward Error Correction (FEC) or
descrambler interface

— modem data input bus (8-bit wide)
PKTDAT7 to PKTDATO

— valid input data indicator (PKTDATV)
— erroneous packet indicator (PKTBAD/PKTBAD)
— first packet byte indicator (PKTSYNC)

— byte strobe signal [for the asynchronous mode only
(PKTBCLK)]

The interface can be configured to either of two modes:

— asynchronous mode; PKTBCLK < 9 MHz, for
connection to a modem (e.g. FEC)

— synchronous mode; PKTBCLK is not used for
connection to an external descrambler operating at
9 MHz. The descrambler chip clock (9 MHz; 33%
duty cycle) is generated and output to the
demultiplexer.

The descrambler chip clock [DCLK (9 MHz, 33% duty
cycle)] is generated and output by the demultiplexer

External memory; standard 32K x 8-bit static RAM.
Required typical access time < 50 ns, write pulse width
(twp) €35 ns.

Effective bit rate: fpjt < 72 MHz

Control Interface; 8-bit multiplexed data/address
(MDAT7 to MDATO0), memory mapped I/0 (P9OCE201
microcontroller parallel bus compatible), in combination
with two microcontroller interrupt signals (IRQ and NMI).
In addition, a number of address input pins

(MA9 to MA2) allow direct access to a selected set of
demultiplexer registers.

Output ports:
Video; two alternative applications;

— third party video decoder compatible (master or slave
horizontal or vertical sync generation)

— Philips SAA7201 compatible (via general purpose
output)
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Audio; third party audio decoder, or Philips SAA2500
compatible

Audio/video; third party combined A/V decoder
compatible, (programmable)

Teletext; a Teletext Clock/Teletext Data (TTC/TTD)
based serial interface to selected teletext decoders
(e.g. SAA9042). Alternatively, this interface can be
programmed to provide data for Vertical Blanking
Interval (VBI) insertion of teletext data. The interface
therefore includes a teletext data request input (TTR).
In this mode, the interface is compatible with the
SAA7183 (EURO-DENC) TXT interface.

HS Data; high-speed data output, outputting entire
transport packets, packet payloads, PES packet
payloads, or sections (programmable) at byte clock
frequency (9 MHz). In the test mode it is capable of
outputting copies of either video, audio or other data
streams (programmable).

HS pins are combined with the general purpose
interface. The general purpose interface is bidirectional,
and can therefore, be used as an alternative transport
stream input.

Descrambler; 8-bit wide data input interface, combined
with the modem input bus. A descrambler device may
output a descrambled transport stream at 9 MByte/s.

A 9 MHz descrambler clock is generated and output by
the demultiplexer.

Microcontroller support; only for control, no specific
demultiplexing tasks are performed by the
microcontroller. However, parsing and processing of
Program Specific Information (PSI), and Service
Information (SI) is left to the microcontroller.

Error handling; stream dependent error handling
algorithms, invoked either if the PKTBAD/PKTBAD input
signal is set, or if the transport_error_indicator bit
(MPEG-2 syntax) is set or if the parser detects an
MPEG-2 syntax error. Different handling algorithms are
applied for the various output ports.
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2 GENERAL DESCRIPTION

This document specifies the MPEG-2 systems demultiplexer IC, SAA7205H, for use in MPEG-2 based digital TV
receivers, possibly incorporating conditional access. Such receivers are to be implemented in, for instance, a Digital
Video Broadcasting (DVB) set-top box, or Integrated Receiver Decoder (IRD). An example of a
demultiplexer/descrambler system configuration, containing a channel decoder module, source decoders, a system
microcontroller and a conditional access system is shown in Fig.1. The main function of the demultiplexer is to separate
relevant data from an incoming MPEG-2 systems compliant data stream and pass it to both the individual source
decoders and to the system microcontroller. To support descrambling, the demultiplexer interfaces with the descrambler
part of a conditional access system (optional). The demultiplexer therefore generates a 9 MHz descrambler chip clock.

3 QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VbpD digital supply voltage 4.5 5.0 55 \%
Vbbb(core) digital supply voltage for core 3.0 3.3 3.6 \%
Piot total power consumption - - 380 mw
foLk clock frequency foyte <9 MHZ - - 27 MHz
Tamb operating ambient temperature 0 - 70 °C

4 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7205H QFP128 | plastic quad flat package; 128 leads (lead length 1.6 mm); SOT320-2
body 28 x 28 x 3.4 mm; high stand-off height
CONDITIONAL
ACCESS +«—— MICROCONTROLLER AUDIO
SYSTEM > SOURCE
DECODER
A 4
DEMODULATOR PLUS —
FORWARD ERROR VIDEO
CORRECTOR > SAA7205H » SOURCE
(AND DESCRAMBLER) DECODER
9 MHz DCLK 1
TELETEXT
32K x 8 DECODER
SRAM

MGG374

Fig.1 Demultiplexer system configuration.
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6 PINNING
SYMBOL PIN I/0 DESCRIPTION
vO7 1 1/0 data output bit 7 to video decoder (shared with microcontroller data)
VOG6 2 I/0 data output bit 6 to video decoder (shared with microcontroller data)
VO5 3 1/0 data output bit 5 to video decoder (shared with microcontroller data)
VO4 4 1/0 data output bit 4 to video decoder (shared with microcontroller data)
VO3 5 1/0 data output bit 3 to video decoder (shared with microcontroller data)
VO2 6 I/0 data output bit 2 to video decoder (shared with microcontroller data)
VO1 7 1/0 data output bit 1 to video decoder (shared with microcontroller data)
VOO0 8 1/0 data output bit O to video decoder (shared with microcontroller data)
Vppp1 9 supply | digital supply voltage 1 (+5 V)
AUDECLK 10 (0] audio decoder clock output [equals CCLKI/M (programmable)]
AUE 11 (0] audio data error indicator output (active LOW)
AUDAT 12 (0] data output to audio decoder (elementary stream)
AUDATCLK 13 (0] audio data clock output (frequency range 32 to 448 kHz; 9 Mbit/s)
AUDATV 14 (0] audio data valid indicator output
AUDATR 15 I audio data request input (active LOW)
Vsspi(core) 16 GND | digital ground 1 for core
GPV 17 1/0 valid data byte indicator input/output
GPST 18 I/0 byte strobe signal input/output (equals 9 MHz gated byte clock)
GPSYNC 19 1/0 packet sync byte indicator input/output
HSE 20 1/0 indicates erroneous HS data input/output
HSV 21 (0] valid high speed data indicator
HSSYNC 22 (0] indicates the first output byte of either a packet or payload
VbbpD1(core) 23 supply | digital supply voltage 1 for core (+3.3 V)
GPO7 24 1/0 high speed byte output bit 7 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPO6 25 110 high speed byte output bit 6 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPO5 26 I/0 high speed byte output bit 5 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPO4 27 1/0 high speed byte output bit 4 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPO3 28 1/0 high speed byte output bit 3 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPO2 29 I/0 high speed byte output bit 2 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPO1 30 1/0 high speed byte output bit 1 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
GPOO 31 1/0 high speed byte output bit O for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input
Vssp1 32 GND | digital ground 1
PWMO 33 (0] pulse width modulated VCO control signal output (local STC)
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SYMBOL PIN /0 DESCRIPTION

VppD2 34 supply | digital supply voltage 2 (+5 V)

CCLKI 35 | 27 MHz demultiplexer chip clock Input

Vssp2 36 GND | digital ground 2

TTR 37 | teletext data request input (for VBI insertion of TXT)

TTD 38 (0] serial teletext data output (6.75 or 6.9375 Mbit/s)

TTC 39 O TXT clock (6.75 MHz = CCLKI/4)

EVEN/ODD 40 (0] field parity output, internally generated, locked to COMSYNC

VppD3 41 supply | digital supply voltage 3 (+5 V)

VSYNC 42 (0] vertical sync output, locked to CCLKI and optionally VIN

HSYNC 43 (0] horizontal sync output, internally generated

COMSYNC 44 (0] (CCIR601) composite sync (50 and 60 Hz)

CbREF 45 (0] indicating U samples in UY and VY video decoder output

CLK13.5 46 (0] equals CCLKI/2

VIN a7 | receiver local vertical sync input, locked to CCLKI (optional)

Vsspa 48 GND | digital ground 3

RAMIO3 49 1/0 external SRAM input/output bus bit 3

RAMIO4 50 1/0 external SRAM input/output bus bit 4

RAMIO5 51 1/0 external SRAM input/output bus bit 5

RAMIO6 52 1/0 external SRAM input/output bus bit 6

RAMIO7 53 1/0 external SRAM input/output bus bit 7

OERAM 54 (0] output enable for external 32K x 8 SRAM (active LOW)

RAMIO2 55 110 external SRAM input/output bus bit 2

RAMIO1 56 1/0 external SRAM input/output bus bit 1

RAMIOO 57 110 external SRAM input/output bus bit O

VppDa 58 supply | digital supply voltage 4 (+5 V)

RAMAO 59 (0] external SRAM address bus output bit 0

RAMAL 60 (0] external SRAM address bus output bit 1

RAMA2 61 (0] external SRAM address bus output bit 2

RAMA3 62 (0] external SRAM address bus output bit 3

RAMA4 63 (0] external SRAM address bus output bit 4

RAMAS 64 (0] external SRAM address bus output bit 5

RAMAG 65 (0] external SRAM address bus output bit 6

RAMAY 66 (0] external SRAM address bus output bit 7

Vsspa 67 GND | digital ground 4

RAMA12 68 (0] external SRAM address bus output bit 12

RAMA14 69 (0] external SRAM address bus output bit 14

RAMA11 70 (0] external SRAM address bus output bit 11

RAMA9 71 (0] external SRAM address bus output bit 9

RAMAS 72 (0] external SRAM address bus output bit 8

RAMA13 73 (0] external SRAM address bus output bit 13

WERAM 74 (0] write enable output for external SRAM (active LOW)
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SYMBOL PIN /0 DESCRIPTION
RAMA10 75 (0] external SRAM address bus output bit 10
Vbbb2(core) 76 supply | digital supply voltage 2 for core (+3.3 V)
MDATO 77 I/0 microcontroller bidirectional data bus bit O
MDAT1 78 1/0 microcontroller bidirectional data bus bit 1
MDAT2 79 I/1O microcontroller bidirectional data bus bit 2
MDAT3 80 1/0 microcontroller bidirectional data bus bit 3
MDAT4 81 1/0 microcontroller bidirectional data bus bit 4
MDATS 82 1/0 microcontroller bidirectional data bus bit 5
MDAT6 83 1/0 microcontroller bidirectional data bus bit 6
MDAT7 84 1/0 microcontroller bidirectional data bus bit 7
Vssp2(core) 85 GND | digital ground 2 for core
MAO 86 | microcontroller MSByte/LSByte indicator input bit O
MA1 87 | microcontroller address/data indicator input bit 1
MA2 88 | microcontroller address input bit 2 for direct access to selected registers
MA3 89 | microcontroller address input bit 3 for direct access to selected registers
MA4 90 | microcontroller address input bit 4 for direct access to selected registers
MAS 91 I microcontroller address input bit 5 for direct access to selected registers
MAG6 92 | microcontroller address input bit 6 for direct access to selected registers
MA7 93 | microcontroller address input bit 7 for direct access to selected registers
MAS8 94 | microcontroller address input bit 8 for direct access to selected registers
MA9 95 | microcontroller address input bit 9 for direct access to selected registers
VbpD5 96 supply | digital supply voltage 5 (+5 V)
MA10 97 | microcontroller direct addressing/indirect addressing indicator input bit 10
R/W 98 I read/write input selection
CSVID 99 | (audio)/video decoder chip select input (active LOW)
CSDEM 100 I demultiplexer chip select input (active LOW)
IRQ 101 (0] interrupt request output for microcontroller (active LOW, open-drain)
NMI 102 (0] non-maskable interrupt output for VOUT bus access handling (open-drain)
POR 103 | power-on reset input
VSEL 104 | video input select signal (bus control by microcontroller)
Vssps 105 GND | digital ground 5
PKTSYNC 106 | indicates the first input byte (sync) of a transport packet
PKTDATV 107 | valid input data indicator
PKTBAD/ 108 | packet error indicator input (programmable polarity)
PKTBAD
PKTDAT7 109 | 8-bit wide modem data input bit 7
PKTDAT6 110 | 8-bit wide modem data input bit 6
PKTDATS5 111 | 8-bit wide modem data input bit 5
PKTDAT4 112 | 8-bit wide modem data input bit 4
Vsspe 113 GND | digital ground 6
PKTDAT3 114 | 8-bit wide modem data input bit 3
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SYMBOL PIN /0 DESCRIPTION

PKTDAT2 115 | 8-bit wide modem data input bit 2

PKTDAT1 116 | 8-bit wide modem data input bit 1

PKTDATO 117 | 8-bit wide modem data input bit O

PKTBCLK 118 | byte strobe input signal (< 9 MHz)

DCLK 119 (0] 9 MHz descrambler chip clock output (33% duty cycle)

VbbDs 120 supply | digital supply voltage 6 (+5 V)

TCO/TDI 121 | scan test data input/boundary scan test data input

TDO 122 (0] boundary scan test data output

TMS 123 | boundary scan test input mode select

TCL1/TCLK 124 | scan test clock input/ boundary scan test clock input

TRST 125 | boundary scan test reset input (LOW in normal operation)

Vssp7? 126 GND | digital ground 7

CLKP 127 (0] gated clock output signal indicating valid data (9 MHz = CCLKI/3; active LOW)

VREQ 128 | video data request input (active LOW)

1997 Jan 21




Philips Semiconductors Preliminary specification

MPEG-2 systems demultiplexer SAA7205H

a
<
)
[=
&
X ¥ o 4 N ™ 0o ~=>0
3 = 4 E E E E E EEE|IQEZ
O o © >
ol Bk £ EaxvRSS888 88888585 84 e o
ix o a2 038 QdEEEEE OEEEEEEE QWX = 60> |2 Y
n:_nwn:oﬁooooxxxxxwxxxxxxxwwol§|mmm\<
SIO>>F FFFF>000o0o00a>o0oo0o0aoalacaa>>alzlElIOIC0 =2
EEEE R E N EEEEEE EEEEE R E EEEE R E EE E R E
NN N] [N NN [N NN ] ] ] ] ] o] o] o] 1o 1] o] 1o 1o 10] |19 ol |o| |lo
== sl R sl N R A Rl D sl R sl A Ll A A R A B A A s B s B s A s A R B R B s A B B s A s A s A R e A s A R A R A B
/ N\
Vo7 | 1 O 96 | VbpD5
VO6 | 2 95 | MA9
VOS5 | 3 94 [ MA8
VO4 | 4 93 | MA7
VO3 [ 5 92 | MA6
VO2 |_6 91 | MA5
VOl | 7 90 | MA4
VOO | 8 89 | MA3
Vopp1 [9] 88] MA2
AUDECLK |10 87| MAL
AUE |11 86 [ MAO
AUDAT [12 85 | Vssp2(core)
AUDATCLK | 13 84 | MDAT7
AUDATV (14 83 | MDAT6
AUDATR |15 82 | MDATS
Vsspi(core) [16 SAAT205H 81] MDAT4
GPV |17 80 [ MDAT3
GPST | 18 79 | MDAT2
GPSYNC [ 19 78 | MDAT1
HSE | 20 77 | MDATO
HSV [ 21 76 | VDDD2(core)
HSSYNC [ 22 75 | RAMA10
VbDD1(core) [23 74] WERAM
GPO7 [ 24 73 | RAMA13
GPO6 | 25 72 | RAMA8
GPOS5 [ 26 71 [ RAMA9
GPO4 [ 27 70 | RAMA11
GPO3 [ 28 69 [ RAMA14
GPO2 | 29 68 | RAMA12
GPOL1 | 30 67| Vsspa
GPOO [ 31 66 [ RAMA7
Vsspa [32 65 | RAMAG
\. /
EEEEREREEEEEEEEEEEEEEE SRR EEEEE
OO [Of [Of [ [ |M] ||| | S]] S| [S)] [ S)] [0] o] |w] [w] [W] W] (L] W] W] .| |©| |©]| |©] |©] |©
ONg NEXO OB QOO OWWz 0n g ONISN I 0 dN0 g1
SEZREPRPIGEet 3588888012888 23822232 oo
2039 S00bhbg% ©ZZ23ZWz2Z03I3ITI3
> > LI>J>>I§ 3 > it s sglogggseaece e
] 8]

Fig.3 Pin configuration.

1997 Jan 21 10



Philips Semiconductors

Preliminary specification

MPEG-2 systems demultiplexer

SAAT7205H

7 FUNCTIONAL DESCRIPTION
7.1 Functional overview

A schematic diagram of the internal structure of the
MPEG-2 demultiplexer is shown in Fig.2. The diagram

illustrates the main functional entities in the demultiplexer.

7.1.1 MPEG-2 SYNTAX PARSER

The MPEG-2 syntax parser, parsing transport streams
which comply with the MPEG-2 systems specification
(International Standard, November 1994).

7.1.2 ERROR HANDLING

Error handling is invoked whenever an error is detected.
Error handling is started on the basis of either the
PKTBAD/PKTBAD input signal (driven by the FEC
decoder), or the transport_error_indicator in the transport

packet header, or discovery of a syntax error by the parser.

7.1.3 TELETEXT FILTER

A teletext (TXT) filter, generating a teletext clock

(TTC = 6.75 MHz, derived from the chip clock,

CCLKI = 27 MHz) and providing a serial TXT data stream
(TTD) locked to both TTC and the horizontal video sync
(HSYNC) generated by the demultiplexer. In accordance
with the DVB specification, TXT data is transported in
MPEG-2 PES packets. The incoming transport stream is
filtered on the basis of a Programmable Packet
Identification (PID) and elementary stream data is stored
in a 2 kbyte FIFO buffer. Data is read from the TXT buffer
at 6.75 Mbit/s.

The TXT filter can, alternatively, be programmed to a
mode in which it provides TXT bits at 6.9375 MHz, on the
basis of an external request (TTR). This mode is applied
for vertical blanking interval insertion of TXT data. It is
compatible with the TXT input of the EURO-DENC
(SAAT183).

7.1.4 GENERIC DATA FILTER

A generic data filter is connected to the generic interface.
This filter in fact does not filter, but passes the entire
transport stream in byte format. A byte strobe signal
(GPST), indicating consecutive valid bytes, a valid signal
(GPV) and a header sync byte indicator (GPSYNC) are
generated.

Alternatively the general purpose interface can be
configured to function as transport stream input
(GP_Direction = 1; address 0x0700; see Table 13).
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7.1.5 HIGH SPEED DATA FILTER

A high speed data filter (HS), retrieves the entire transport
packets, packet payloads, PES payloads or sections from
the input stream on the basis of a programmable filter.
Data is output at the byte clock frequency

(DCLK =9 MHz = CCLKI/3, 33% duty cycle). Selected
parts of a data stream are indicated by the HSV signal.
The first byte of a data entity is indicated by HSSYNC. The
HS filter shares its data output pins with the generic data
filter.

It should be noted that in the event that the HS filter is
programmed to the section mode, the GP bus only outputs
selected sections and not an entire transport stream.

7.1.6 VIDEO DATA FILTER

A video data filter, with a decoder specific interface. This
filter selects either Packetized Elementary Stream (PES)
data, or Elementary Stream (ES) data (programmable) on
the basis of a programmable PID, and passes it to the
video FIFO. Presentation Time Stamps and Decoding
Time Stamps (PTS and DTS) are obtained from the PES
stream and can be read by the microcontroller (optional).
Video PES or ES data is output at 9 MHz, via a
bidirectional 8-bit wide bus which is time-shared with the
microcontroller. Access to the output bus is controlled by
the microcontroller using the VSEL signal.

The demultiplexer therefore, halts output video data
whenever VSEL = 0 and creates a bidirectional
communication link between the microcontroller and the
video decoder.

7.1.7 AUDIO DATA FILTER

An audio data filter with a decoder specific interface. This
filter selects PES or ES data (programmable) on the basis
of a programmable PID and passes it to the audio FIFO.
Time-stamps are retrieved from audio PES headers and
can be read by the microcontroller (optional).

The audio filter can be switched to a mode in which the
microcontroller controls audio and video synchronization
(software sync). In this mode the filter outputs audio data
at 9 Mbit/s. The filter is also capable of handling
synchronization independently from the microcontroller.
In this situation the audio elementary stream output is
(hardware) synchronized to the System Time Clock (STC)
automatically. In the hardware synchronization mode, the
audio elementary stream data is output via a bit serial data
link at a bit rate between 32 to 448 kbit/s. The actual bit
rate depends on the type of audio frame that is handled
(as specified in the MPEG-2 audio specification).
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It should be noted that audio and video data can be
optionally combined on the output bus to interface to
combined audio/video decoders. In this mode the video
bus is controlled by the VSEL signal, an audio request
signal (AUDATR) and a video request signal (VREQ);
optional). Video and audio bytes are output at 9 MBytes
and are interleaved with a programmable audio/video
ratio.

7.1.8 PROGRAM CLOCK REFERENCE PROCESSOR

The PCR processor is capable of regenerating a local
system time clock. This block contains a digital clock
recovery loop. Two local clock counters generate an
absolute timing value (cycle time approximately 24 hours),
which is used to verify the phase relationship between the
local system time clock and the transmitter reference clock
(Program Clock Reference, or PCR). Two STC counters
are implemented to allow for correct handling of PCR
discontinuations.

7.1.9 TIME STAMP PROCESSORS

These two PTS/DTS processors are capable of
synchronizing attached source decoders. The PTS/DTS
processors retrieve time stamps from the incoming
transport stream. They also compare emulated time
stamps (PTS/DTS) with the local absolute time value
generated by the PCR processor. In the event of equality
a microcontroller interrupt is generated.

The microcontroller can respond to this pulse by
instructing the attached source decoders to start decoding,
or to start presentation. For audio, the PTS values are
stored in the audio FIFO to be used for synchronization of
the FIFO output stream (called lip-sync).

7.1.10 FIFO BUFFERS

There are two FIFO buffers for audio and video (6 kBytes
and 768 Bytes respectively), including buffer control, to
interface between different clock systems. These FIFOs
are filled at byte clock (CCLKI/3) frequency and emptied
on the acquisition clocks of the respective source
decoders [9 MByte/s for video and combined audio/video,

Table 1 Filter types

and a frequency in the range 32 to 448 kbit/s (hardware
sync), or 9 Mbit/s (software sync) for audio].

7.1.11 MICROCONTROLLER INTERFACE

The microcontroller interface provides protocol handling
for the memory mapped 1/O control bus (Philips
PO90CE201 compatible). This module also contains an
interrupt request handler and data filters for retrieval of
Program Specific Information (PSI), service information
(S1), Electronic Program Guides (EPG) (private sections),
subtitling (private sections) and low speed (LS) data
(private).

7.1.11.1  Short filters

The short filters select data on the basis of PIDs and a
combination of MPEG-2 section addressing fields.
Selected data is stored in twelve 1 kByte (constrained
random access) buffers. These buffers are located in the
external SRAM memory and can be read by the
microcontroller. The short filters are capable of monitoring
12 section streams simultaneously.

7.1.11.2 Long filters

The long filters also select data on the basis of PIDs and a
combination of MPEG-2 section addressing fields.
Selected data is stored in four 4 kByte (constrained
random access) buffers. These buffers are located in the
external SRAM memory and can be read by the
microcontroller. The long filters are capable of monitoring
4 section streams simultaneously.

7.1.11.3  Subtitling filter

The subtitling filter is capable of retrieving transport packet
payloads or PES payloads from the input stream, on the
basis of a programmable filter. It is also capable of
retrieving adaptation field and PES header private data.
Data is stored in a 4 kByte FIFO which is located in the
external SRAM memory and can be read by the
microcontroller.

FILTER TYPE NUMBER OF FILTERS BUFFER SIZE REMARKS
Short (sections) 12 12 x 1 kByte -
Long (sections) 4 x 4 kByte -
Subtitling 1 1 x 4 kByte PES and PES payload (ES), adaption field
private data, PES header private data
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7.2 MPEG-2 systems parsing

The demultiplexer receives data from a Forward Error
Correction (FEC) decoder (see Fig.4) or a descrambler
(see Fig.5) in a digital TV receiver in the following input
data format:

¢ A number of data bits via PKTDAT7 to PKTDATO
(8-bit wide input bus)

« Avalid input data indicator signal (PKTDATV) which is
HIGH for consecutive valid bytes and output by either a
FEC decoder or a descrambler. The demultiplexer input
is allowed to have a ‘bursty’ nature.

« A transport packet error indicator (PKTBAD/PKTBAD)
which is HIGH for the duration of each 188 byte
transport packet in which the FEC decoder found more
errors than it could correct. The polarity (active HIGH or
LOW) of the error indicator is programmable
(bit Bad_polarity, address 0x0100; see Table 13).

« A packet sync signal (PKTSYNC) which goes HIGH at
the start of the first byte of a transport packet. Only the
rising edge of PKTSYNC is used for synchronization,

the exact HIGH time of the signal is therefore irrelevant.

¢ A byte strobe signal [PKTBCLK (< 9 MHz)] which
indicates consecutive data bytes in the input stream, in
the non-9 MHz mode only (bit 9 MHz_interface = 0,
address 0x0100;see Table 13). PKTBCLK is used as an
enable signal and transport stream input bytes are
sampled on its rising edges of the clock pulse. If the
input interface is programmed to the 9 MHz mode
(9 MHz interface = 1), the PKTBCLK signal is ignored.

e A descrambler clock signal [DCLK (9 MHz, 30% duty
cycle)] which is the data output clock for the
descrambler. If rising edges of this clock signal are used
to input data to the demultiplexer the 9 MHz mode must
be used (bit 9 MHz_interface = 1, address 0x0100;
see Table 13).

The parser module in the demultiplexer parses MPEG-2
systems compliant transport streams. MPEG-2 systems
specifies a hierarchical two level multiplex (see Fig.6).
The top hierarchical level is the transport stream,
consisting of relatively short (188 byte) transport packets.
Each transport packet consists of a 4 byte transport
header, an optional adaptation field and a payload.
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The transport header contains a 13-bit packet
identification field. The adaptation field may contain
Program Clock Reference (PCR) data and transport
private data, among others. Both the transport header and
the optional adaptation fields are parsed by the parser
module within the demultiplexer. The individual states of
the MPEG-2 parser in the demultiplexer are listed in
Table 14.

The hierarchical multiplex level below the MPEG-2
transport stream and the packetized elementary stream, is
partly parsed by the demultiplexer, for instance in the
audio and video filters. A packetized elementary stream
consists of an elementary stream (e.g. MPEG-2 audio, or
video data) which is divided into subsequent variable
section lengths. To each section a PES header is added,
thus creating PES packets. A PES header may contain
time stamp information (PTS or DTS), scrambling control,
copy information and PES private data.

In the demultiplexer, parsing is performed for all incoming
transport packets. The parser is synchronized to a rising
edge on the PKTSYNC input. A microcontroller can
compose a set of PIDs by programming the appropriate
registers in the various filters within the demultiplexer. If a
packet is part of an audio or video transport stream, some
of the information fields in the transport and PES packet
headers are automatically retrieved. The microcontroller
can read the obtained information. Table 2 lists data that
can be accessed by the microcontroller, for both video
(address 0x0509; see Table 13) and audio streams
(address 0x0609; see Table 13).

MPEG-2 multiplex fields which are related to program
specific information (PSI), service information (SI), private
data and conditional access data (called sections) are
parsed partly in the section data filters. Program
association tables, program map tables and conditional
access tables can be retrieved from the stream and stored
in buffers in an external 32K x 8 SRAM. The same can be
performed (optional) for transport_private_data,
PES_private_data, and private sections in the subtitling
and section data filters. A microcontroller may access data
in the section data and subtitling buffers for further
processing in software.



Philips Semiconductors Preliminary specification

MPEG-2 systems demultiplexer SAA7205H

Table 2 Microcontroller accessible MPEG-2 systems information

POSITION NUMBER OF BITS FIELD NAME FUNCTION
Transport packet 2 transport_scrambling_control indicates whether the associated bit
header (bits: ts_scr_ctrll and 0) stream is scrambled or not
PES header 2 PES_scrambling_control indicates whether the associated

(bits: pes_scr_ctrll and 0) PES payload is scrambled or not
1 copyright (bit: cp_infol) anticopy management
1 original_or_copy (bit: cp_info0) | anticopy management
1 additional_copy_info_flag anticopy management
(bit: ad_cp_flag)
7 additional_copy_info anticopy management
(bits: ad_cp_info7 to 0)
8 PKTDAT7 to PKTDATO
PKTBCLK R
FORWARD PKTDATV -
ERROR > DEMULTIPLEXER
CORRECTOR PKTBAD/PKTBAD
PKTSYNC R

CCLKI

PKTBCLK

i

PKTDAT7
to
PKTDATO

message >< invalid data >< message >< invalid data

PKTSYNC

PKTDATV

PKTBAD/PKTBAD error-free transport packet (programmable polarity)

PKTBAD/PKTBAD erroneous transport packet

U UL L
N T T

MGG375

Fig.4 Signal constellation FEC decoder - demultiplexer interfacing.
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8 PKTDAT7 to PKTDATO
PKTDATV R
DESCRAMBLER PKTSYNC R DEMULTIPLEXER
) DCLK
CCLKI +
DCLK | |
PKTDAT7 - -
to message invalid data >< message >< invalid data
PKTDATO
PKTSYNC | | |
PKTDATV |

MGG376

Fig.5 Signal constellation descrambler - demultiplexer interfacing.
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Fig.6 MPEG-2 two level hierarchical demultiplexing.
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7.3 Error handling

The error handling module responds to four situations in
which errors are present in the incoming stream:

< An erroneous packet is signalled to the demultiplexer,
by means of the PKTBAD/PKTBAD input signal.
The FEC decoder drives this signal LOW (or HIGH)
should it discovers that the number of errors in a packet
exceeds its correction capability. The polarity of the
PKTBAD/PKTBAD input signal is programmable
(bit Bad_pol, address 0x0100; see Table 13).

e The transport_error_indicator bit in the transport packet
header is set (equals logic 1), indicating that an error
occurred prior to, or during transmission

A continuity counter discontinuity is detected

e The parser detects a syntax error in a packet, or is out
of sync.

In the first two cases, the transport_error_indicator bit in
the transport packet header is set. In all cases error
handling depends on the data stream the packet belongs
to, as indicated in Table 3. Most of the functions in this
table are executed in the data filters, not in the error
handling module. Error handling is therefore implemented
as a distributed function.

Table 3 Error handling algorithms

If the parser detects a syntax error or is out of sync, the
error handling module discards all incoming data, and an
interrupt is set (bit prs_sync_lost, address 0x0000,

see Table 13).

The error handling module keeps track of an average error
count. The module counts every occurrence of both
PKTBAD = 0 (or PKTBAD = 1) and
“transport_error_indicator = 1. The 16-bit error count value
can be read by the microcontroller, which can also reset
the counter every once in a while by writing all zeroes
(00..00) to the register (word cntl5 to cnt0], address
0x0200; see Table 13). The microcontroller can thus
determine an average packet error rate.

DATA STREAM OPTION ERROR HANDLING

Video third party decoder | erroneous transport packets are discarded, no error flag is set, but a
sequence_error_code (0x000001B4) is inserted, whenever a
continuity_counter discontinuity is discovered

SAA7201 handling is altogether done in the SAA7201 source decoder

Audio - discard erroneous packets

TXT - discard erroneous packets

Subtitling - PES packet data are passed to the microcontroller. The error handling
decision is left to the microcontroller.

High speed - programmable error handling (see Section “High speed data interfacing”)

data

Section data - CRC calculation is performed in the filters. If an error is detected, an error flag
(bit err_stat, address 0x0305 to 0x0314, see Table 13) is set. The error
handling decision is left to the microcontroller.
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7.4  Interfacing to the external descrambler

An optional external descrambler can be incorporated in a digital TV receiver in the configuration indicated in Fig.7.

In such a configuration the demultiplexer generates a 9 MHz, 33% duty cycle descrambler clock (DCLK) signal

(see Fig.5). A descrambler could use this clock signal for data processing and outputting data. In such a configuration
the demultiplexer input interface is set to 9 MHz mode (bit 9 MHz_interface = 1, address 0x0100, see Table 13).

SYSTEM VIDEO
MICROCONTROLLER DECODER

{

L 4

| | AUDIO
@ @ DECODER
I ——— ——— -
DEMO/P% ATOR : OPTIONAL : MPEG?2 [
. [, | DEMULTIPLEXER
FORWARD ERROR [ | DESCRAMBLER | ’ SAATI05 T
CORRECTOR !_ ] e H/S DATA
}' | APPLICATIONS
DCLK (9 MHZ) MGG767

Fig.7 Digital TV receiver configuration including a descrambler.
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7.5 High speed data interfacing

The High Speed (HS) data filter module retrieves entire
transport packets, packet payloads, PES payloads, or
sections from the input stream, on the basis of a
programmable filter. The packets may contain data for
specific high speed data applications. In test mode
however, by reprogramming the filter

(word HS_pid12 to HS_pid0, address 0x0700;

see Table 13), data of other filters can be output. This
enables the user to monitor data streams directed to audio,
video, section data, and other filters. The HS data filter
features a programmable error handling mechanism. If the
‘HS_err_rmv’ (address 0x0701;see Table 13) bit is set,
erroneous output packets are removed from the stream.
If ‘HS_dupl_rmv’ (address 0x0701, see Table 13) is set,
the same is true for duplicate packets. Both removal
options can also be disabled.

In the single PID mode, the HS filter can be programmed
to operate in one of four filter modes (bits HS_mode,
address 0x0700, see Table 13), as indicated in Table 4.

Table 4 HS programmable filtering modes

In multiple PID mode, only entire transport packets can be
output, for packets matching the PID specification.
Selected stream data is output (unbuffered) via the
GPO7 to GPOO bus, at byte clock (DCLK) frequency
(rate = 9 MByte/s). Data is output in the format indicated in
Fig.8. The DCLK signal is a continuous byte clock.

The HSV signal is set for matching data only, otherwise it
is kept low. The HSSYNC signal indicates the position of
the first byte of the selected data, as indicated in Table 4.
Erroneous data is signalled by means of the HSE signal,
which is high for the duration of the erroneous packet.

In section mode HS data is selected on the basis of
table_id, and two section header bytes following the
section_length indicator (see Fig.26). For this purpose,
programmable filter masks are provided (address
0x0702 to 0x0704, see Table 13). If section mode is
selected, the general purpose output GPO7 to GPOO does
not carry the full transport stream. Only selected sections
are output

particular PID matches

PID, and table_id + 2 bytes
selection (addresses 0x0702 to
0x0704, see Table 13).
(HS_mode = 11 and
HS_sect_flt_ en=1)

PID MASK
OPERATING (ADDRESS 0X0701; FILTERING FUNCTION HSSYNC
MODE OPTION
see Table 13
Single PID 11..11’, indicating all PID | total TS packet | outputs entire transport packets. | first byte of transport
mode bits are relevant, (HS_mode = 00, packet
therefore only one address 0x0700, see Table 13)
particular PID matches | 15 packet outputs transport packet first byte of transport
payload payloads for a selected PID. packet payload, only
(HS_mode = 01) if payload_unit_
start_indicator is set
Single PID ‘11..11", indicating all PID | PES packet output PES packet payloads for a | first byte of PES
mode bits are relevant, payload selected PID. (HS_mode = 10) packet payload
(continued) | therefore only one section outputs entire sections, based on | first byte of section

header

Multiple PID
mode

‘..0..1.., indicating one or
more PID bits are don't
care, so multiple PIDs
may match

total TS packet

output packet payloads only.
(HS_mode = 00)

first byte of transport
packet
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PID matched data

non-matching PID

8 GPO7to GPOO

GoreX

1 byte

1 byte ><1 byte><

HSV

DCLK

DMUX

- [ ]

-

HSE

ST

tcLKOH

*‘ ‘* tcLkoL

/ \

/

|
L
N

HSSYNC - _I_l

Fig.8 High speed data output format.
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7.6  Interfacing to Philips SAA7201 video decoder

The Generic Data Filter (GDF) is connected to the General
Purpose interface, which shares its output bus
GPO7 to GPOO with the high speed data interface.

This output can be used to interface with the Philips
SAA7201 video decoder. The GDF does not filter at all, it
merely passes the entire transport stream to the output in
byte format. The filter generates a GPST signal, which is a
gated byte clock, defined by a fixed high time (tc kon) and
a minimum low time (tc koL) (see Fig.9). In addition to the
strobe signal, the filter generates a GPV signal which can
be used in combination with the continuous DCLK to select
valid bytes, should a continuous clock be needed.

The filter furthermore generates a packet sync byte
indicator (GPSYNC).

It should be noted that the HS filter is programmed to
section mode (see Table 4), the general purpose output is
not available.
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The general purpose interface is bidirectional and can
therefore serve as an alternative transport stream input to
the demultiplexer. The mode of the general purpose
interface is set by configuring the ‘GP_direction’ bit
(input = 1, output = 0, address 0x0700, see Table 13).
The GP pins have the following meaning when configured
to operate as inputs:

GPO7 to GPOO = PKTDAT7 to PKTDATO
GPST = PKTBCLK

GPSYNC = PKTSYNC

GPV = PKTDATV

HSE = PKTBAD.
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consecutive transport packet bytes
GPO7 to GPOO  byte 187 )L sync byte (0) ><

byte 1

GPST

GPSYNC

—| lcLkOH [*— lcLkoL —*

N

_ 7
GPV /

Fig.9 Signal constellation for general purpose interface (SAA7201 compatible).
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7.7  Interfacing to a third party video decoder

Communication to a third party video decoder involves
merging both video packetized elementary stream (PES)
or elementary stream (ES) data and control data on the
same 8-bit bidirectional bus VO7 to VOO (see Fig.10).
PES or ES (bit: ‘video_pes_esn’, address 0x050A, see
Table 13) data is filtered by the video data filter and is
passed to a 768 Byte video FIFO buffer (see Section
“Output buffering for audio and video”), in which it is stored
at byte clock frequency (9 MHz). The video PES or ES
stream is read from the FIFO at video data acquisition
clock frequency CLKP (equals 9 MHz = CCLKI/3, 67%
duty cycle, see Fig.10). However, CLKP is a gated clock
signal, which is frozen to logic 1 in case of control
exchange between the microcontroller and the video
decoder (O VSEL = 0), or FIFO underflow (see Fig.10).
A bidirectional bus multiplexer (‘Merger’) is therefore
located at the output of the video FIFO. The timing
associated with the video output interface is illustrated in
Fig.11.
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The third party video interface outputs clock and
synchronization references. The set of references consists
of a 13.5 MHz clock (CLK13.5, programmable phase, bit:
‘clk_13p5_pol’, address 0x050A, see Table 13), a CbREF
signal, “CCIR 601" compliant H, V, composite syncs, and
a field parity (EVEN/ODD) signal (both 50 Hz and 60 Hz,
bit: ‘ccir_50_60n’, address 0x050A, see Table 13).

The CbREF signal is locked to CCLKI and indicates

U samples in the UY/VY video decoder output.

To compensate for the delay in the decoding path, the
phase of CbREF (active LOW) is programmable as
illustrated in Fig.13 [bits: cb_ref _phase (1 to 0)], address
0x050A, see Table 13). The clock period immediately
following a COMSYNC falling edge in normal lines (equals
HSYNC falling edge) corresponds to counter position 0,
the clock period preceding the falling edge corresponds to
position 1727 (50 Hz), or 1715 (60 Hz),
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The set of references can be generated either in master
(internal), or in slave (external) mode. Both options are
compared in Fig.12. If bit ‘v_in_pol’ (address 0x050A,
see Table 13) is programmed to logic 1, the sync
generator synchronizes to a rising edge on VIN, or it locks
to a falling edge. The sync circuitry automatically operates
in slave mode, if an appropriate edge occurs on VIN.

The position in the CCIR 601 field at a VIN triggering edge
is determined by the programmable registers ‘horiz_offset’
and ‘verti_offset’ (addresses 0x050F and 0x0510,

see Table 13). The phase relationships between the
COMSYNC and the HSYNC and VSYNV are
programmable (words: ‘h_sync_fall’, ‘h_sync_rise’,
‘v_sync_fall’, ‘v_sync_rise’, addresses 0x050B to 0x050E,
see Table 13). For details on the sync signal constellation
see Fig.13. It should be noted that the sync generator is
not reset by ‘Pwr_On_Rst’.

In the slave mode, the demultiplexer offers a possibility to
lock the 27 MHz system clock to the incoming vertical sync
pulses (VIN). The demultiplexer stores the position of the
horizontal and vertical sync counters as soon as a
triggering edge occurs on VIN (‘vin_hpos’, ‘vin_vpos’,
addresses 0x0408 and 0x0409, see Table 13).

The triggering edge furthermore resets the H and V
counters. The microcontroller can retrieve the position
data and calculate the difference between the detected
position and the required position (horiz_offset,
verti_offset). From this the microcontroller is able to derive
VCO control values (see Section “Program clock reference
processing”). The 27 MHz system clock can thus be
locked to external display sync sources.

DMUX
MUX VO7 to VOO VIDEO video FIFO
Ts——>:|:|—>- > Cum— I TS
video/control PARTY)
FIFO ,
ﬁ CLKP
A N | MDAT7 A A
contro to
MDATO
CSDEM|  |VSEL
CSVID
MICROCONTROLLER address

VSEL=1

VO7 to VOO < >< ><

X XD

= 1L

*‘ ‘« tcLkoL

U

tCLKOH *‘ ‘«

MGG772

Fig.10 Merger of video elementary stream and video control data within the demultiplexer.
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Table 5 VSEL = 0; see Fig.10
R/W CSVID =0 CSVID=1
R/W =0 DMUX drives VO7 to VOO
DMUX does not drive MDAT7 to MDATO
RW=1 DMUX does not drive VO7 to VOO
DMUX drives MDAT7 to MDATO DMUX does not drive MDAT7 to MDATO

- <90 ps

|
|
VSEL |

i ] 7

Address

p
s L 7T ] L

MDAT/ < to video

to MDATO
N

»‘ t5 -
ﬁ<from video >< |

/

VO7 to VOO video data > to video
«t]_» ¢t2> <—t3 |t

<—t44>

t; =2 x111 =222 ns.

tp = demultiplexer throughput delay = 24 ns.
t3>0ns

ty>5ns.

ts <17 ns.

12 *‘

Fig.11 Video output interface timing diagram (read and write cycle).

from video >< video data >
!
<—t14>

MGG773
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Internal timing
reference

CCLKI ——————————» ]

DMUX

» CLK13.5
» CbREF

» HSYNC

» COMSYNC

» VSYNC

» EVEN/ODD

External timing
reference

CCLKI ——————]

VIN —— ]
DMUX

» PWMO

» CLK13.5
» CbREF

» HSYNC

» COMSYNC

» VSYNC
» EVEN/ODD

» PWMO

MGG774

Fig.12 Reference timing alternatives.
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7.8 Interfacing to SAA2500 and third party audio
decoders

The audio interface performs system support for Philips
SAA2500 or third party audio decoders. The pin
assignment for the interface and a description of the
respective functions is given in Table 6. Audio PES or
elementary stream data are filtered by the audio data filter
and passed to a 6 kByte FIFO buffer in which they are
stored at the byte clock frequency (9 MHz). Audio
elementary stream data is read from the FIFO at the
AUDATCLK frequency. The frequency of this clock is
adapted to the audio bit rate index (32 to 448 kbit/s), which
is derived from audio frame header information. However,
to compensate for decoder delays, the output process is
conditioned to synchronize to presentation time stamps
(PTS).

The AUDECLK output is derived from the 27 MHz
demultiplexer chip clock through division by a real
number M, which is generated by programming 10 and 11
(words: ‘audio_incr0’, ‘audio_incrl’, addresses 0x060B
and 0x060C, see Table 13). The AUDECLK can be used
as an audio decoder chip clock and is generated by the
circuitry illustrated in Fig.14. The decoder clock is
generated with a maximum edge jitter of 37/2 = 18.5 ns.
Therefore, if this clock is used for audio digital-to-analog
conversion, for high quality audio it may have to be
dejittered using an external PLL or an LC filter.

Since most audio decoders accept only elementary audio
data, the demultiplexer takes care of the following basic
tasks in the audio path:

e Parsing of audio transport packets with the proper PID
e Suppression of transport packet header data

« Detection of PES packet boundaries to find PES packet
length and PTS time stamps

e Suppression of PES headers and stuffing bytes (bit
‘audio_pes’, address 0x060A, see Table 13), optional

* Detection of audio frame boundaries to find audio frame
length and audio bit rate, optional

« Delay compensation and expansion of audio data to the
correct time and bit rate (bit ‘uc_sw_sync’, address
0x060A, see Table 13), optional.

A block diagram of the audio interface circuitry is illustrated
in Fig.15.

One basic function of the audio data filter is to optionally
determine the audio frame length and find the frame
boundaries. The audio frame length depends on the basic
audio sampling frequency, the coded bit rate, the MPEG
layer used and in case of 44.1 kHz sampling frequency,

1997 Jan 21

the padding bit. The frame length ranges between

32 and 1728 bytes. All frame length related data are
coded in the audio frame header directly after the sync
word. Since the 12-bit sync word is not unique and could
be emulated in the audio stream, a recursive detection
algorithm consisting of the following steps is implemented:

Detect first occurrence of sync word

2. Evaluate header and determine frame length
3. If frame length is non valid go to step 1
4. Check whether a sync word exists at frame length

distance in the stream

5. If no valid sync word is detected at this position go to
step 1

6. If sync word is valid go to step 2.

All relevant header parameters are stored in dedicated
registers. Their value is used for internal control but can
also be accessed by the external microcontroller (words:
‘audio_frame_length’, ‘audio_frame_info’, addresses
0x0611 and 0x0612, see Table 13).

The delay of the audio data from input to output of the
FIFO is basically determined by PTS time stamps. In order
to avoid difficult PTS management these time stamps are
stored in the FIFO between consecutive audio frames
(see Fig.15). If a PTS exists for one specific audio frame
the 23 least significant bits of the 33-bit time stamp are
stored together with a PTS_valid flag in three byte
positions preceding the associated audio frame. If no PTS
is available, three bytes are also inserted preceding the
audio frame, but in this case the PTS_valid flag indicates
that the remaining 23 bits may not be interpreted as a valid
PTS (see Fig.15).

The input process to the audio FIFO operates in stand
alone, but can be restarted by the microcontroller

(bit ‘pc_frc_restart’, address Ox060A, see Table 13).
During restart, the write address counter is reset to 0 and
kept at this position until the first audio frame with a valid
PTS is available from the stream. The storage of PTS plus
elementary audio data is then started. The storage
process continues as long as the detected audio frame
length remains the same. If a change in frame length
occurs, or if a sync word is missing, the write counter is
reset to 0 automatically and data storage is halted until a
valid audio frame with associated PTS is retrieved from the
stream. This kind of discontinuity handling is performed
unconditionally and is signalled to the external
microcontroller (interrupt: ‘irpt_audio_restart’, address
0x0000, see Table 13).
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The FIFO output process can operate in stand alone, but
it can also be controlled by the microcontroller. During
start-up the read address counter is reset to 0. After the
FIFO input process is started the first PTS is retrieved from
the first three byte positions in the FIFO. To this PTS value
a programmable offset is applied [resulting in: PTS* = PTS
- ‘audio_pts_offset’, addresses 0x060D to 0x060E (two's
complement), see Table 13] to compensate for the delay
of the audio decoder. The FIFO output process is
subsequently put on hold as long as the System Time
Clock (STC) counter has not reached the value of PTS*.
When the STC counter exceeds the PTS* position the
output process is started and audio data is retrieved from
the FIFO at a speed indicated by the bit rate parameter in
the frame header (32 to 448 kbit/s).Only valid audio data is
passed to the output. Each time a valid PTS occurs at the
FIFO output the difference between PTS* and STC is
calculated and stored, to enable reading by the
microcontroller (words: ‘audio_stc_min_epts’, addresses
0x060F to 0x0611, see Table 13). Two modes of
operation can be selected by the microcontroller (bit
‘uc_free_run’, address 0x060A, see Table 13):

e PTS controlled: (‘uc_free_run’ = 0) the output process is
put on hold if PTS* is greater than the STC counter
position. Otherwise the output process continues at the
given bit-rate. In this mode, the output process could be
halted for every valid PTS which is being output by the
FIFO.

¢ Free running: (uc_free_run = 1) the output process is
synchronized once during start-up only and continues at
the derived bit rate without resynchronizing to new PTS
time stamps. The difference between PTS* and the STC
value is sampled and stored at the moment a PTS is
taken from the FIFO (words: ‘audio_stc_min_epts’,
addresses 0x060F to 0x0611, see Table 13). This event
is signalled to the microcontroller (interrupt:
‘irpt_audio_diff’, address 0x0000, see Table 13).
A decision for a restart (bit ‘uc_frc_restart’, address
0x060A, see Table 13) can consequently be taken in
software, whenever the difference ‘audio_stc_min_epts’
exceeds a certain audible threshold (20 ms for
instance).

After the input process is started a continuous check is
performed on the distance between the FIFO read and
write counters. If one pointer approaches the other one a
wrap around may take place (buffer underflow or
overflow), causing synchronization to be lost completely.
Should this occur an internal start-up (restart) is initiated
automatically and signalled to the microcontroller
(interrupt: ‘irpt_audio_restart’, address 0x0000,

see Table 13).
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If a third party audio decoder is capable of adjusting the
output delay by itself, the demultiplexer audio output
process does not have to be PTS controlled. In this case
the functionality of the demultiplexer audio interface can
optionally be reduced to (bit ‘uc_sw_sync’ = 1, address
0x060A, see Table 13):

« Parsing of audio transport packets with the proper PID
* Suppression of transport packet header data

¢ Detection of PES packet borders to find PES packet
length and PTS time stamps

e Suppression of PES headers and stuffing bytes (bit
‘audio_pes’, address 0x060A, see Table 13), optional

« Time expansion of the audio transport packet payload.

In this so called software sync mode (‘uc_sw_sync’' = 1)
the FIFO input runs freely. Either entire PES packets (bit
‘audio_pes’ = 1, address 0x060A, see Table 13), or the
payload of selected PES packets is stored in the FIFO at
subsequent addresses starting from 0 at start-up.

PTS information is stored in the FIFO but is also available
in registers to make it accessible for the microcontroller
(words: ‘audio_pts’, addresses 0x0601 to 0x0602,

see Table 13).

In the software sync mode, the FIFO output process is
controlled by the microcontroller. The read address
counter is reset to O during start-up and stays at this
position until the write address exceeds the read address.
This is the case immediately after the input process starts.
The output process subsequently starts reading data at a
fixed data rate of 9 Mbit/s (AUDATCLK = 9 MHz, 67% duty
cycle (see Table 6 and Fig.10). The output process
continues outputting data as long as the read address
does not exceed the write address. If the read address
equals the write address the output stops (AUDATYV is set
to logic 0) until new data is received at the input and the
write address counter increments again. Consequently, if
audio transport packets are equally distributed along the
transport stream, the FIFO remains almost empty.

The FIFO cannot overflow if the output rate equals at least
the average input rate. Given a capacity of 6 kByte for the
FIFO this means that at least 30 audio transport packets
can be stored before an overflow occurs.

Audio data can be downloaded by the microcontroller to
enable generation of ‘beeps’. For this purpose, the
demultiplexer has to be set to download mode (bit
‘uc_downl’ = 1, address 0x060A, see Table 13).
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The microcontroller must first force the audio interface to restart (uc_frc_restart = 1). Subsequently it may download
compressed audio data by writing consecutive bytes to the audio buffer (address Ox1xxx, see Table 13). A ‘beep’ must
always consist of valid packetized elementary stream (PES) data. If the ‘beep’ is to be output to the audio decoder in
PES format, ‘audio_pes’ must be set to logic 1. If the audio interface is programmed to software sync mode, the PES
headers do not have to contain PTS data words. However, if the ‘beep’ has to occur at a specific point in time, the
hardware sync mode (pc_sw_sync = 0 and pc_free_run = 1) is most suitable and at least the first PES header has to
contain a valid PTS.

Table 6 SAA2500 and third party audio output interface

PIN 1/0 MODE FUNCTION
AUDAT 0] normal, SAA2500 and audio elementary stream data, clocked out 111 ns after an
gated clock AUDATCLK rising edge in 32 to 448 kHz mode, and 74 ns
after an AUDATCLK rising edge in 9 MHz mode
ADATCLK 0] both normal and SAA2500 | continuous audio data acquisition clock, 32 to 448 kHz, or
9 MHz
gated clock gated audio data acquisition mode, 32 to 448 kHz.

AUDATCLK =0 in case of invalid data (gated_clock = 1,
address 0x060A, see Table 13)

AUDECLK 0] normal, SAA2500 and continuous audio decoder chip clock (N x 27 MHz/M)
gated clock
AUDATV 0] normal mode, gated clock |valid audio data indicator (microcontroller SAA2500 = 0)
SAA2500 mode audio sync word indicator (microcontroller SAA2500 = 1)
AUE 0] normal mode, gated clock |audio data error flag (active LOW)
SAA2500 mode sampling frequency indicator; logic 1 for 44.1 kHz, logic O for

the other frequencies

CCLKI
27 MHz TR
» fo = 256f
=11.29 or 12.288 MHz
= AUDECLK
f1 Ih
27 11.29 | 2.392 (= 3750/1568) 1568 | 1914 (= 1568 + 4096 - 3750)
27 12.288 | 2.197 (= 3375/1536) 1536 | 2257 (= 1536 +4096 - 3375)

MGG776

Fig.14 Audio descrambler clock circuit and programming examples.
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7.9 Interfacing to combined audio/video decoders

If the audio and video interfaces are programmed to the
A/V combined mode (av_combi = 1, address 0x060A,
see Table 13) they assume operation as illustrated in
Fig.16. The microcontroller controls the VO bus in much
the same way as described in Section “Interfacing to a
third party video decoder”. If VSEL = 0, the demultiplexer
sets up a transparent path between the microcontroller
and the combined A/V decoder (see Section “Interfacing to
a third party video decoder”). However, If the data level in
the video FIFO reaches a programmable overflow
threshold (‘'v_ovfl’, address 0x0512, see Table 13), a
non-maskable interrupt (NMI) is pulled LOW. This
indicates that the microcontroller must release the VO bus,
otherwise video data is lost. As soon as the data level in
the video FIFO reaches the programmable underflow
threshold (‘v_undfl’, address 0x0512, see Table 13), NMI
is driven HIGH again.

1997 Jan 21

29

Audio and video data are output at the request of the
combined A/V decoder, as illustrated in Fig.16 (VREQ,
AUDATR). If an A/V decoder does not have such a
request, these demultiplexer inputs may be grounded.

In the A/V combined mode, both CLKP and AUDATYV can
be used as data valid signals (see Fig.16). Timing figures
for these valid signals are as indicated for CLKP in Fig.10.
Audio and video data are output in a sequence of, for
instance, four video bytes followed by one audio byte.
The length of this sequence is programmable and is
repeated incessantly. However, if the audio FIFO is empty,
or AUDATR is HIGH, a video byte is output, even in audio
time slots (see Fig.16), if VREQ is LOW. Audio data
however, are never output in video time slots.
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overflow underflow
threshold threshold

1 1

—— VIDEO FIFO —>—

—

video FIFO level
at overflow
threshold

video FIFO level
at underflow
threshold

VREQ |

VSEL ‘ |
NMI
=7 7 # 2
| | | | | |
AUDATR I7 %
| | | |
VO —< video only X AandV X audio onIyX c«.;?]tlrJ X AandV X video only >—
|

AUDATR

video _ |
underflow |

audio

underflow Ii

«  JUUUUUUUL UUuy U L]

U U

AUDATV

Fig.16 Interfacing to combined audio/video decoders.
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7.10 Interfacing to SAA9042 and SAA5270 teletext

decoders and SAA7183 EURO-DENC

The Demultiplexer contains a ITU-R System B compatible
Teletext (TXT) filter. This filter extracts relevant data from
the incoming data stream in accordance with the syntax
specified by the European Telecommunications Standards
Institute (ETSI). The TXT filter interprets the data, provides
temporary storage (2 kBytes) and outputs the data in a
TTC/TTD protocol (compatible with SAA9042 and
SAA5270), or in a TTR/TTX protocol (compatible with
SAA7183). The TTC/TTD output protocol is shown in
Fig.17 and the connection of SAA9042 to the
demultiplexer is shown in Fig.18. The SAA9042 and
SAA5270 teletext decoders are assumed to operate in
‘Normal Synchronous Mode’, applying 4 channel
acquisition. Some of the options associated with MPEG2
PES packets, such as PTS handling and CRC checking
are not implemented in the demultiplexer TXT filter.

The TXT filter does support interfacing with the
microcontroller, for use with future extensions such as
Close Caption (CC) and OSD. The TXT filter can therefore
be used to retrieve full PES packets. Various modes of
operation can be configured (address 0x0800,

see Table 13).

The PID of the TXT filter is programmable ‘txt_pid’
(address 0x0801, see Table 13). The delay between an
active horizontal sync edge and the start of TTD/TTX
output is controlled by sync_to_window_delay ‘sw_del

[6 to O] (address 0x0802, see Table 13). The active
horizontal sync edge is defined by ‘sync_parity’ (address
0x0800, see Table 13), logic 0 meaning falling edge. All of
the control registers are write only. The TXT filter however
also has some readable registers which contain the
current values of PES scrambling control, PES flags
(address 0x0805, see Table 13), data_identifier,
data_unit_identifier (address 0x0806, see Table 13,) and
data_unit_flags (address 0x0807, see Table 13,).

Table 7 TXT filter modes and error codes

The status register of the TXT filter (address 0x0808,
see Table 13) contains the current error code and the
number of 16-bit words in the TXT FIFO.

The TXT interface is capable of supporting TXT insertion
into the vertical blanking interval of a CVBS signal. For this
purpose, it provides an SAA7183 (EURO-DENC)
compatible TXT output. If EURO-DENC requests data via
TTR, the demultiplexer provides it at 6.9375 Mbit/s. This
frequency is generated by dividing 27 MHz by 3or 4 in a
specific sequence. The rhythm required by the
EURO-DENC is exactly matched. The interpretation of the
field_parity bit, in the TXT data stream, is programmable
(‘parity_sign’, address 0x0800, see Table 13). Allocation
of TXT data to odd or even fields can therefore be
configured as desired. Field allocation can be switched on
or off with ‘check_field’ (address 0x0800, see Table 13).

The TXT filter can be separately enabled by setting the
input and output modes to ‘idle’ (see Table 7) in the
txt_mode register (address 0x0800, see Table 13) and
reset (‘txt_reset’, address 0x0804, see Table 13). When
the TXT filter is used in one of the microcontroller
interaction modes close_caption or pc_download, the
FIFO may generate a warning that the TXT_FIFO is almost
full. The threshold for this warning can be set to any value
between 0 and 1023, being the number of 16-bit words in
the TXT_FIFO (‘fifo_tresh [9 to O], address 0x0803,

see Table 13). An interrupt is also generated at the
moment an overflow occurs. At this point the TXT_FIFO is
automatically reset to empty. If the microcontroller is
writing to the TXT_FIFO, overflow must be prevented and
the reset must be performed by the microcontroller.

CODE TXT INPUT MODE TXT OUTPUT MODE TXT_FIFO ERROR CODE
00 idle idle no error
01 teletext TTC/TTD threshold passed
10 close_caption TTXrg/TTX overflow
11 pc_download idle not used
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HSYNC _|_| |_

TTC 6.75 MHz continuous clock

TTD | 43 bytes

«——12 s 4>‘

- 64 us -

'sync_parity' set to 0, 'sw_del [8 to 0] set to O x 51.

A W R O O B S B
m X XX X X

TXT FIFO data format: magazine
and packet
reserved field_parity line_offset framing_code address TXT data bytes
2 1 5 8 16 40 x 8 = 320 bits
I |
output to TXT decoder MGG779

Fig.17 Teletext output protocol for teletext decoders.
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TTR
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HSYNC »— HSA
VSYNC HSA VSD VSA
A A
v display v MGG780

Fig.18 Demultiplexer - Teletext decoder interconnection.

sync

7.11 Program clock reference processing

To provide a reference for all timing related actions, two
System Time Counters (STC) are implemented in the
demultiplexer. Each system time counter is split up into
two counters as illustrated in Fig.20. This split has the
advantage that the STC output has the same format as the
incoming PCRs, thus enabling direct comparison.

The STC counters (both of them 9 + 24 bits) are compared
with PCRs alternately. In a selected stream (word:
‘per_pid’, address 0x0401, see Table 13), PCR values are
transmitted at least once every 100 ms in the adaptation
field of a transport header. Each STC counter is therefore
updated once every 200 ms. Whenever a new PCR value
is retrieved (‘irpt_discnt_a’, or ‘irpt_discnt_b’, address
0x0000, see Table 13), both its value and the value of the
difference APCR = PCR - STC can be read by the
microcontroller (words: ‘pcr_base_msw’, ‘pcr_base_Isw’,
‘per_ext’, ‘per_base_diff_msw’, ‘per_base_diff_Isw’,
‘per_ext_diff’, addresses 0x0402 to 0x0407,

see Table 13). The STC counters are preset in turn to the
PCR timing reference, as illustrated in Fig.19. If an STC
counter is preset, the other is used as a timing reference
for PTS/DTS comparison. It should be noted that preset
operations may cause discontinuities and may render
PTS/DTS time stamps obsolete.

Two STC counters are implemented to cope with decoding
problems resulting from discontinuities. Discontinuity

handling is left to the microcontroller. After a discontinuity,
if APCR (equals PCR - STC) exceeds a certain (software)
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threshold, the microcontroller can postpone the switching
from the continuous STC counter to the one that was
preset, as indicated by the vertical dotted line in Fig.19.
For this purpose the microcontroller drives the signal
‘stop_toggle’ to logic 1 (address 0x0400, see Table 13) as
soon as it detects APCR > threshold. If ‘stop_toggle’ is
reset, toggling between the STC counters continues,
starting with taking as a reference the STC that is most up
to date.

The measured phase offset (APCR_ext, APCR_base) is
filtered by the microcontroller to derive control data for an
externally implemented crystal oscillator. To avoid having
to implement DACs in the demultiplexer, a duty cycle
controlled Pulse Width Modulated (PWM) output is
implemented. The PWM circuit connected to this output
delivers a pulse width modulated signal, the ratio of HIGH
and LOW time which is adjustable by the microcontroller
(byte: ‘pwm_ctrl [7 to O], address 0x0511, see Table 13).
A ‘pwm_ctrl’ value of 127 corresponds to a ‘Pwm_Out’
signal with a 50% duty cycle, higher values represent a
higher duty cycle. The pulse width modulated signal can
be filtered externally by an RC filter to create a control
signal for a crystal oscillator. The PLL loop bandwidth for
the clock regeneration circuit is determined in software.
An application diagram is shown in Fig.21.

The 27 MHz system clock can be locked to an external
display sync source (see Section “Interfacing to a third
party video decoder”).
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'stop_toggle’ | |
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Fig.19 Example of PTS/DTS reference switching.
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Fig.20 PCR and PTS/DTS processing implementation.
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Fig.21 VCO control for local time reference regeneration.

7.12 Time stamp processing (PTS/DTS)

Time stamp processing generates decoding (DTS) or
presentation (PTS) start interrupts for source decoders
(bits: ‘irpt_audio_strt’, irpt_video_strt’, address 0x0000,
see Table 13). Each time the stamp processor therefore
compares emulated PTS/DTS values (word:
‘video_emu_pts’, addresses 0x0505 and 0x0506, or
‘audio_emu_pts’, addresses 0x0605 and 0x0606,

see Table 13) to the local system time clock (STC,

see Fig.20). An interrupt (IRQ) to the microcontroller is
generated in the event of a positive zero transition of the
differences (STC - ‘video_emu_pts’ and STC -
‘audio_emu_pts’).

Interrupt-handling routines in the microcontroller translate
the demultiplexer interrupt to control and synchronization
data for the attached source decoder, as illustrated in
Fig.23 for the video time stamp processor. Figure 23
assumes that PTS/DTS are retrieved inside the video
decoder, but this is not necessary. The demultiplexer also
retrieves PTS/DTS words from the stream (words:
‘video_pts’, ‘video_dts’, addresses 0x0501 to 0x0504,
see Table 13). In contrast to what is illustrated in Fig.23,
video PTS/DTS processing could therefore be identical to
audio PTS/DTS processing (see Fig.24).

While the third party video decoder could retrieve
PTS/DTS data from the incoming PES stream, the audio
decoder generally does not. PTS/DTS retrieval is therefore
performed in each of the time stamp processors
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(audio and video) within the demultiplexer. It is for the
microcontroller to decide whether it uses the retrieved time
stamps. For audio time stamp processing the
microcontroller may want to use the values retrieved by the
demultiplexer (words: ‘audio_pts’, audio_dts’, addresses
0x0601 to 0x0604, see Table 13) when operating in the
software controlled synchronization mode. In this mode
(bit ‘pc_sw_sync’ = 1, address 0x060A, see Table 13) the
microcontroller loads emulated PTS values into the
demultiplexer (words: ‘audio_emupts’, addresses 0x0605
to 0x0606, see Table 13) to get it to generate start
interrupts (interrupt: ‘irpt_audio_strt’, address 0x0000,
see Table 13), as illustrated in Fig.23. However, audio
synchronization can also be performed automatically by
the demultiplexer (bit ‘uc_sw_sync’ = 0, address 0x060A,
see Table 13) (see Section “Interfacing to SAA2500 and
third party audio decoders”).

The microcontroller has to perform time stamp emulation
on the basis of incoming PTS/DTS values (words:
‘audio_pts’, ‘audio_dts’, addresses 0x0601 to 0x0604,
see Table 13). Emulation involves compensation for
source decoder internal delays and repetitive generation
of time stamps. The latter could be necessary because
time stamps could be needed for every access unit in an
elementary stream, but are broadcast far less frequently.

It should be noted that video PTS/DTS processing can
operate along the same lines as illustrated in Fig.23 for
audio decoders.
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Fig.22 Example of PTS/DTS processing for a third party video decoder.
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Fig.23 Example of PTS/DTS processing for a third party audio decoder.
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7.13 Output buffering for audio and video

Output buffering for both audio and video is based on
FIFOs and buffer control circuitry. For audio, a 6 kByte
buffer is needed in which data is written at byte clock
frequency (9 MHz). Data is output bit serially via pin
AUDAT, at AUDATCLK frequency, which is adjusted to the
bit rate of the audio data (32 to 448 kbit/s, or 9 Mbit/s
(software sync mode)). Alternatively, in audio/video
combined mode, audio data is output byte parallel at rates
determined by ‘av_ratio’ (see Section “Interfacing to
SAA9042 and SAA5270 teletext decoders and SAA7183
EURO-DENC?"). Valid audio elementary stream data is
indicated by AUDATYV = 1. In case of buffer underflow,
AUDATYV is kept LOW, unless the combined audio/video
mode is configured (see Fig.16). The audio FIFO is used
to overcome clock interfacing problems and to provide
sufficient delay to synchronize audio and video. The buffer
output process is controllable by the microcontroller

(see Section “Interfacing to SAA2500 and third party audio
decoders”).

The microcontroller can access the audio FIFO for
downloading ‘beeps’. For this purpose the microcontroller
has to program the audio interface to ‘uc_downl’ =1
(address 0x060A, see Table 13). Furthermore it has to
write valid audio PES packets (to addresses 0x1xxx),
including at least one valid PTS for the first frame, if the
audio interface is not programmed to PES mode or
software sync mode.

For video, a 768 Byte buffer is implemented which is filled
at byte clock frequency (9 MHz). The buffer is emptied on
the video decoder acquisition clock CLKP

(9 MHz = CCLKI/3, or lower rates in audio/video combined
mode). CLKP is gated to create a valid indicator. CLKP is
therefore frozen to logic 1 whenever the microcontroller
wants to communicate with the video decoder (VSEL = 0)
and in the event of buffer underflow.

A 2 kByte FIFO is incorporated for TXT data. The TXT
FIFO is filled at 9 MHz and is emptied at a rate of either
6.75 Mbit/s or 6.9375 Mbit/s (TXT insertion).

The microcontroller can access the FIFO to download TXT
pages. For this purpose the microcontroller has to program
the TXT interface to ‘txt_downl’ = 1 (address 0x0801,

see Table 13). Furthermore it has to write valid TXT pages
(to addresses 0x2000 to 0x23FF) in accordance with the
FIFO format specified in Fig.17.
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7.14  Microcontroller interfacing

The microcontroller interface provides the means of
communication between a system controller (e.g. Philips
P90CE201) in a digital TV receiver and the demultiplexer
internal registers and buffers. The physical interface
consists of:

 MDAT7 to MDATO: an 8-bit wide bidirectional data bus.
Data and addresses information can be multiplexed on
this bus (optional).

¢ CSDEM: an active LOW chip select signal.
The demultiplexer only responds to microcontroller
communication if this signal is driven LOW.

e CSVID: an active LOW chip select signal for the video
decoder. The demultiplexer responds to a logic 1 on this
pin by putting MDAT7 to MDATO in high impedance
state should VSEL = 0. Consequently the
microcontroller is allowed to communicate with other
devices (i.e. RAMs and ROMs) when the demultiplexer
has a transparent control path set up between the
microcontroller and video decoder.

« R/W: an active HIGH read signal indicating that the
microcontroller is attempting to read data from registers
or buffers inside the demultiplexer or the video decoder.
If this signal is LOW, data is being written to registers
inside the demultiplexer or video decoder.

¢ MA10 to MAO: an 11-bit address bus. If bit MA10 =1, it
indicates that direct addressing is applied and address
bits MA9 to MA2 are considered to be valid address
inputs. If MA10 = 0 normal indirect addressing is applied
and address bits MA9 to MA2 are ignored. The address
in this case is derived from the multiplexed data address
bus MDAT7 to MDATO.

Direct addressing is applicable to a very restricted
number of demultiplexer registers only:

— MA9 to MA7: specify register unit numbers, so only
units in the range 0 to 7 are directly accessible

— MAG6 to MA2: specify individual register addresses,
so only the first 32 registers (0 to 31) of a register unit
can be directly addressed. If address bit MA1 equals
logic 1, MDAT7 to MDATO carries address
information, otherwise it carries data (indirect
addressing mode). If the least significant address bit
(MAO) is logic 0, the most significant byte of a 16-bit
register is addressed, otherwise the least significant
byte is selected.
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« IRQ: an active LOW interrupt request signal.
An interrupt is set should if one of the 14 bits in the
demultiplexer internal interrupt register is set.
The interrupt mechanism consists of 3 x 14-bit and
1 x 16-bit register in total, as indicated in Fig.24.
The interrupt status registers enable the microcontroller
to monitor the momentary status of the interrupts. This
is particularly useful during read actions in the
demultiplexer’s section buffers, since the status bit in
question (interrupt: ‘it [F to 0]_stat’, address 0x0003,
see Table 13) is reset as soon as the buffer is empty.
The interrupt mask register (address 0x0001,
see Table 13) allows individual interrupts to be
prevented from resetting IRQ (to 0). Prior to latching the
interrupts status bits into the interrupt register, they are
logically ANDed with the mask. The interrupt register is
reset (to 0000000000000000) as soon as it is
addressed (0x0000) by the microcontroller.

A typical example of communication between
microcontroller and demultiplexer is illustrated in Fig.25.
The demultiplexer contains an auto-increment address
counter which can be loaded by performing a write
address operation. The subsequent operation, whether
read or write, is then performed at that address.

The operation after that is then automatically performed at
address + 1, unless a new address is loaded.

Note: avoid resetting the auto-increment address counter
to 0x0000, when not handling interrupts, as addressing it
causes the interrupt register to be reset. Interrupt
information might consequently be lost.

The demultiplexer internal register and buffer addresses
are organized as indicated in Fig.26. The first 4 address
(15 to 12) bits are used to select either control registers (0)
or the data buffers (range 1 to 3, 8 to F). In the data buffer
mode, the remaining address bits (11 to 0) are part of the
word address (range depending on the data buffer). In the
register mode, bits 11 to 8 specify the register unit
number. The remaining 8 bits of the address (7 to 0)
specify register addresses within a selected unit. The
address range in a specific register unit depends on the
number of registers present and is different for each unit.
For details refer to see Table 13.

0x0002/0x0003
(read only)

o ]

0x0001
(write only)

14-bit mask —>

0x0000
(read/write)

14-bit interrupt —»

IRQ

The interrupt register is reset upon addressing.
See Table 8 for definition of interrupt mechanism.

MGG768

Fig.24 Demultiplexer microcontroller interrupt mechanism.

momentary status of the
individual interrupt bits

enables/disables
individual interrupts

latched interrupts, indicating
which interrupt(s) set IRQ

1997 Jan 21

39



Philips Semiconductors Preliminary specification

MPEG-2 systems demultiplexer SAA7205H

\

Address 1 %
Address 0 | |
w ] | [

‘ ‘ ‘<—> 24 nS—» ‘

| [ A | A1 [ [
to % MSB >—< LSB MSB >—< LSB MSB >—< LSB >—

— --— > 666 ns — --— > 666 ns

write address N % read data @ N % write data @ N + 1 |

MGG786

T~

Fig.25 Example of microcontroller to demultiplexer communication.

if 0, registers are addressed,
if 1 to F, buffers are addressed

@ register unit number, range 0 to 8

individual register addresses,

range depending on the unit
number

——
OXHHHH MGG771

(1) See Table 9

Fig.26 Demultiplexer register organization (see Table 13).

1997 Jan 21 40



Philips Semiconductors

Preliminary specification

MPEG-2 systems demultiplexer

SAAT7205H

Table 8 Definition of interrupt mechanism

BIT NUMBER MEANING OF INTERRUPT

o

a new PCR arrived, STC_B preset

a new video PTS arrived

a new video DTS arrived

video emulated PTS matched STC

a new PCR arrived, STC_A preset

a new audio PTS arrived

audio emulated PTS matched STC

audio output processing was restarted

(N[O W|N|F

the difference: STC - emulated PTS
was recalculated at the audio FIFO
output

9 the parser lost synchronization

10 subtitling FIFO level at threshold

11 TXT FIFO level at threshold

12 one of the 12 short detection units
detected data

13 one of the 4 long detection units
detected data

Table 9 Unit contents

REGISTER

UNIT NUMBER UNIT CONTENTS

o

interrupt request handling control

parser input control

error handling, error count

data filtering control

PCR and timing regeneration control

video filtering and interfacing control

audio filtering and interfacing control

GP and HS Data filtering control

(N[O |WIN|F

TXT filtering control

The microcontroller interface module contains a short filter
module, a long module and a subtitling module. These
filter modules allow the microcontroller to retrieve several
sorts of data from the incoming transport stream.

7.14.1 SHORT FILTER MODULE

The short filter module is capable of accessing, for
instance, program specific or service information,
transported in sections, with a length of up to and including

1997 Jan 21

1 kBytes. The configuration of the short filter module is
shown in Fig. 28.

The filter consists of 12 section detectors. Each section
detector selects and retrieves section data on the basis of:

PID
Table_id

4 maskable bytes (32 bits) in the section payload
(see Fig 28).

The section data detected by a certain section detector is
always stored in the associated 1 kByte section buffer.
As soon as an entire section of data is stored, an interrupt
(interrupt: fIit0_B_irpt’, address 0x0000, see Table 13) is
generated. The 12 section detectors can be separately
enabled (disabled), to avoid unnecessary interrupts.

The *filter fired’ registers enable the microcontroller to track
which section detector loaded its buffer (bits: flt

[B to 0]_frd’, address 0x0304, see Table 13). Each of the
section detectors checks incoming section data for errors,
by means of the CRC_32 mechanism specified in MPEG2
systems. If an error is detected, an error status flag is set
(bit: ‘err_stat’, see Table 13). The error flag can therefore
be accessed by the microcontroller.

If the microcontroller decides to read data from one of the
buffers (see Table 13, address range as indicated in
Table 10) it can determine when to stop reading in two
ways. It can periodically poll the ‘flt [B to 0]_stat’ bits in the
interrupt status register (address 0x0003, see Table 13).
These bits go LOW as soon as the last valid section data
word is read from the buffer in question.

Another possibility is for the microcontroller to read the
‘high_address’ word (‘hadr [B to O], see Table 13). This
word is proportional to the number of valid section words
(1 word equals 2 bytes) that was written into the buffer.
Actually #words equal ‘high_address’ + 1. This number
equals the number of read cycles that has to be performed
to retrieve all valid data from the section buffer.

If the buffer contents have to be removed without being
read, the microcontroller can write a logic 1 to one of the
‘rst_bf [B to 0]’ bits (address 0x0315, see Table 13), thus
releasing the buffer. Another possibility is to perform one
write address operation to (0x.... - hadr [B to 0] + 1).

The internal auto increment address counter is thus set to
the last byte in the buffer. The filters are reactivated after
having been idle during buffer emptying.
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Table 10 Description of filter modules

MF(l)LI;—EEE SECTIO(ESPETTHE)CTORS BUFFERS (SIZE) RESPECTIVE ADDRESS RANGES
Short 12 (4 Bytes), detectors 0 to B | 12 (1 kBytes) 0x8000 to 0x81FF; 0x8200 to Ox83FF;
0x8400 to Ox85FF; 0x8600 to Ox87FF;
0x8800 to Ox89FF; 0x8A00 to OXx8BFF;
0x8CO00 to Ox8DFF; OXx8EOO to OXx8FFF;
0x9000 to 0x91FF; 0x9200 to Ox93FF;
0x9400 to 0x95FF; 0x9600 to Ox97FF
Long 4 (7 Bytes), detectors Cto F | 4 (4 kBytes) 0x9800 to Ox9FFF; 0xA000 to OXAT7FF;
0xA800 to OXAFFF; 0xB0O0O to OxB7FF
Subtitling 1 (PES) 1 FIFO, 4 kBytes 0xFO000 to OXFFFF
4 or 7 bytes
‘ of filtering
table_id reserved | section length S(?\(ngg_nng;ab_;ﬁ;S
section header J‘ section payload -
(3 bytes) (max. 4093 bytes)

MGG787

Fig.27 Architecture of long data filters

Table 11 Explanation of Fig.27

SYNTAX DESCRIPTION
Table_id 8-bit section identification field
Reserved 4 reserved bits; section_syntax_indicator (1 bit), DVB reserved (1 bit), ISO reserved (2 bits)
Section length number of bytes in the section following this 12-bit word
Section_data_byte | 8-bit field carrying section payload information
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“ complete PES(3) ~‘
0 1 2
‘E:;lg:tr‘% adaptation field “‘ PES header | PES payload 4>‘

MGG788

Fig.28 Architecture of short data filters

Table 12 Explanation of Fig.28

NUMBER PRIV_DAT AND PES/AFN DESCRIPTION
0 10 adaptation field private data
1 11 PES private data
2 01 PES payload
3 00 complete PES

1997 Jan 21
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7.14.2 LONG FILTER MODULE

The long filter module is capable of accessing, for
instance, electronic program guides or event information
tables, transported in private sections, with a length of up
to and including 4 kBytes. The configuration of the long
filter module is shown in Fig. 27.

The filter consists of 4 section detectors. Each section
detector selects and retrieves section data on the basis of:

PID
Table_id

7 maskable bytes (56 bits) in the section payload
(see Fig. 27).

The section data detected by a certain section detector is
always stored in the associated 4 kByte section buffer.
As soon as an entire section of data is stored, an interrupt
(interrupt: ‘fIitC_F _irpt’, address 0x0000, see Table 13) is
generated. The 4 section detectors can be separately
enabled (disabled), to avoid unnecessary interrupts.

The ffilter fired’ registers enable the microcontroller to track
which section detector loaded its buffer (bits ‘flt

[F to C]_frd’, address 0x0304, see Table 13). Each of the
section detectors checks incoming data for errors by
means of the CRC_32 mechanism specified in MPEG2
systems. If an error is detected, an error status flag is set
(bit ‘err_stat’, see Table 13) in the filter unit. The error flag
can therefore be accessed by the microcontroller.

If the microcontroller decides to read data from the long
filter buffers (see Table 13; address range as indicated in
Table 10) it can determine when to stop reading in two
ways. It can periodically poll the ‘flt [F to C]_stat’ bits in the
interrupt status register (address 0x0003, see Table 13).
These bits go LOW as soon as the last valid section data
word is read from the section buffer.

Another possibility is for the microcontroller to read the
‘high_address’ word (‘hadr [9 to 0]', see Table 13). This
word is proportional to the number of valid section words
(1 word equals 2 bytes) that was written into the buffer.
Actually #words equal ‘high_address’ + 1. This number
equals the number of read cycles that has to be performed
to retrieve all valid data from the buffer.

If the buffer contents have to be removed without being
read, the microcontroller can write a logic 1 to the ‘rst_bf
[F to C]’ bit (address 0x0315, see Table 13) thus releasing
the buffer. Another possibility is to perform one write
address operation to (0x.... - hadr [9 to O] + 1). The internal
auto-increment address counter is thus set to the last byte
in the buffer and the filters are reactivated, after having
been idle during buffer emptying.
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7.14.3 SUBTITLING FILTER

The subtitling filter is capable of accessing, for instance,
subtitling data transported in PES packets, transport
packet private data or PES private data. The architecture
of the subtitling filter is shown in Figs 27 and 28.

The filter consists of 1 PES detector, which selects and
retrieves data on the basis of PID filtering. The subtitling
data (including PES header), or private data (without
headers) detected by the filter is stored in a 4 kByte PES
FIFO.

The microcontroller can read the data in the FIFO one
word (equals 2 bytes) at a time. The ‘subt_cont’ (address
0x0303, see Table 13) register indicates the number of
bytes in the FIFO. If this number is odd, one byte remains
after reading all words. Before reading the last byte the
‘hit_adr_ptr’ bit has to be set (address 0x0301,

see Table 13). The valid byte can be found in the MSB's.
The first byte of new data is stored in the LSB. Reset the
‘hit_adr_ptr’ before reading the new data.

An interrupt ‘subt_irpt’ (address 0x0000, see Table 13) is
generated as soon as the FIFO contains more than a
programmable level of bytes. This level may indicate that
there is just enough room in the FIFO to store one
additional packet payload. The microcontroller should
therefore start reading data, or halt data retrieval
(‘enable’ = 0, address 0x0300, see Table 13) otherwise an
overflow may occur.

The subtitling filter is capable of retrieving private data on
the basis of PID selection (word: ‘subt_pid’, address
0x0300, see Table 13) by programming ‘priv_dat’ to
logic 1 (address 0x0301, see Table 13). The filter can be
programmed to retrieve transport_private_data (bit:
‘pes_afn’ = 0, address 0x0301, see Table 13) or
PES_private_data (‘pes_afn’ = 1) for a selected PID.
The filter is separately enabled (bit ‘enable’, address
0x0300, see Table 13).



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

- — - — - - - - d4420X0
- - - - - - - - - T02C0X0 AldIN3
oud Tud (410 €1ud 7IUd GIud 9ud /J3Ud - WA -
81ud 6I3Ud OTIUd TTIUD C¢TIud ETIUd PTIUD GTIUd 0020X0 INDO H ¥y3
- - - - - - - — d44T0X0
- - - - - - - - - TOTOX0 AldIN3
aoeLaul Auejod
“ZHIN 6 “peg 1952l ~sud - - - - - - M-
= = = = = = = -|  00TOX0 | 141D dNI S¥d
- - - - - - - - 4400%0
- - - - - - - - - €000X0 AldIN3
T T 0 0 0 0 0 0 -y -
0 0 0 0 0 0 0 0 #000X0 | YN~ NOIS-H3A
1e1s ol lels T 1els  zu lels el 1e1s pll lels Q) 1els ol 1e1s -y-
es g s 61 s vy es aw rels o els aw el 3 el 4 €000X0 | SNLVLS Lddl
Tels “juosIp els 1e1s 1eI1s | Jeis 1juosip els 1e1s els
“09pIA| “Sid TO8pIA| TSIp O9pIA| T 1IS  039pIA “olpne| “sid olpne| s olpne| T 1S1olpne
Jels Jels -y-
“Wip opne | TouksTsid|  relsTIgns| Jels X1 00| leis g oW | leis 4 Ow = = 2000X0 | SNLVLS L1ddl
oswi isw 2Isw qsw PIsw sw sw sw - M -
8isu 6Asw OTsw TTIsw (AR ETAsw - - TO00X0 NSV~ Lddl
o} syd SIp S e sid s 1S
Tuosip 1dai| Toapia T1da| TosapiA 1dai| T oapIA 3da| Tuosip ida | Toipne Tida | Toipne 1dai| T oipne da
Hip 1s0| - WY -
“olpne di|  “ouks sud i Tgns | adin oo | dn g om | adn 4o = = 0000X0 1ddl
0/8 T1/6 ¢/0T eIt A S/ET lid) /ST AXM_ Iv NOILDONNA
slig yaav ¥31S193d

Buiwwrelboud Joxsjdnnwag €T 9|gelL

*19]10,3U020101W By} AQ B|qessalppe Apoalip os[e ase Yyaiym sialsiBal a1edipul ajgel ayl ul sease papeys ay | "Ialsibal e ul Sliq [enpiaipul
ayp jo Buiueaw ay pue (- W/ - = amypeal ‘- M - = Ajuo ajum ‘- f - = Ajuo peal) Ajigissadde ‘buissalppe ‘Aljeuonouny 1a)si6a1 uo uolrewojul surejuod
a|ge1 8yl ST 9|gel 89S ul pareiodiodul SI SS9 I9]|0JIU0I0IIW IO} dge|ieAr aJte Tey) Jaxajdinwag ayl ul Jayng pue sialsibal ay) JOo MBIAIBAC Uy

d3X31dILTNNTA FHL ONINAVHOOdYd 8

45

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAA7205H

MPEG-2 systems demultiplexer

olpey Tipey zipey eipey vipey Gipey 9ipey Lipey -y
8ipey = = - - - - s 1o 30€0X0 | SNLVLS 6114
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey -y
gipey = = = - - - Tels” L8 docoxo | SN1VLS 8114
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey -y
gipey = = = - - - rels” L8 D0E0X0 | SNIVLS 2114
olpey Tipey zipey eipey vipey Gipey 9lpey Lipey Sy
gipey - = - - - - rels s g0€0X0 | SNLVLS 9114
olpey Tipey zipey eipey vipey Gipey 9lpey Lipey Sy
8ipey - - - - - - rels e8|  V0EOX0 | SNIVLS S1T4
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey Sy
8ipey = = = - - - Te1s e 60€0X0 | SNLVLS v174
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey Sy
8ipey = = = - - - Te1s e 80€0X0 | SNLVLS €114
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey -y
8ipey - - - - - - Tels” e L0E0X0 | SNLVIS 2174
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey -y
8ipey = = - - - - Tels” e 90£0X0 | SNLVLS T11d
olpey Tipey zipey eipey vipey Gipey 9ipey Lipey -y
gipey - — = - - - s e S0E0X0 | SNLVLS ~ 0114
Py O Py T TRl Py €l P vl [T IT! Py ol (TR -y
piy 8w} (T [T [T pay oM pIy @ pay 30 pay ¥0E€0X0 a3did 114
0 Ju T Ju Z lu € lu ¥ Ju G Ju 9 Ju J lu -y- SUIU0I
8 Ju 6 Ju OT Ju TT Ju - - - - €0E0X0 ~14ans
O ploysalyl| T ploysalyl| Z ploysalyl| € ploysalyl| + ploysaiyl| G ploysaiyl| 9 ploysaiylr|  / ploysaiyl - M- ploysaiy}
8 ploysalyl | 6 ploysalyl | 0T ploysaly | TT ploysaiy} - - - - 20E0%0 ~14ans
uye/sad Yep ~Aud 181 on nd piyy = = = = - M-
- - - - - - - - TOEOX0| 7THLO 19NnS
0 pd T pd ¢ pid € pd v pid S pd 9 pd L pd “M -
8 pid 6 Pid 0T Pid 1T pid 21pid a|qeus - - 00€0X0 ald 149ns
0/8 1/6 /ot EITT vzt G/ET 9T LIST (X3H) NOILLONNA
slig daav d31S193d

46

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAA7205H

MPEG-2 systems demultiplexer

0 PIq) T pIq) Z piqy € pIq) v P S pIqy 9 pIq) L pIq) “M -
0 sw T sw g Msw € Msw v dsw g Asw 9 sw L Ysw| dreoxo| Al 19l TLd

0 pd T pd ¢ pid € pd v pid S pid 9 pd L pid M-

8 pid 6 pid 0T pid 1T pid z1pld a|qeus - -| OTEOX0 daid 1174

0 Mg T 39 Z Nq € Nq v g G 1q 9 1q L Nq “M -
oYsw TSw isw ejsw pisw Ssw 9sw /sw|  gTEOX0| €3LA9 O0L1d
0 Mg T 3q Z 1q € Nq v g G 1q 9 1q L Nq M-
0Ysw TSw isw ejsw pisw Ssw s sw|  VTEOX0| 23LAG 0L
0 Mg T 39 Z 1q € Nq v g S Nq 9 1q L Nq M-
0Ysw Tsw isw ejsw pisw Sisw s [isw|  6TEOX0| TILAG OL1d
0 Mg T 39 Z Nq € Nq v g S Nq 9 1q L Nq M-

0Ysw Tsw isw ejsw pisw Sisw s /sw | 8TEOX0| 03LA9 0L
0 P T pioy Z pim € pion v pua S plio 9 pim L piqy M-

0 sw T sw Z s € sw v sw S sw 9 Ysw /sw | /TEOX0| Al 1gL 0l11d

0 pd T pd ¢ pid € pd v Pid S pd 9 pd L pid M-

8 pid 6 Pid 0T Pid 1T pid ZTpd 8|qeu3 = -|  9TE0X0 daid ol1d
049 1s! Tiq 1S 2iq 1s! €49 1s! vid 1s) Siq 1s) 9)q 1s! 249 181 “M - Y344ng
8iq 1Sl 640 1Sl viq sl Qg 1Sl 2Jq 1si aiq 1s! EICI S g 318! GTEOX0 1353y

0Jpey Tipey zipey elpey vipey Sipey 9.pey Lipey -y

8ipey 6pey 0TJpey = - - - jels ua | pTEOX0| SNLVLSHLTH

0Jpey Tipey zipey elpey vipey Sipey 9.pey Lipey -y

gipey 6pey 0TJpey = - - - lels e | €TE0X0| SNLVLS -3174

0Jpey Tipey zipey glpey vipey Sipey 9.pey Lipey -y

8ipey 6pey 0TJpey = - - - lels e | ZTEOX0| SNLvLSalld

0Jpey Tipey zipey glpey vipey Sipey 9.pey Lipey -y

8ipey 6pey 0TJpey > - = - lels | TTEOX0| SNLVLSOLTH

0Jpey Tipey zipey glpey vipey Sipey 9.pey Lipey -y

8ipey - = - - - - lels | OTEOX0| SNLVLS 9174

0Jpey Tipey zipey glpey vipey Sipey 9.pey Lipey -y

8ipey - = - - - - lels | 40€0X0 | SNLVLS V114

0/8 1/6 z/oT /1T vIeT G/ET VT LIST (X3H) NOLLONN4
slig daav d31S193d

47

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

0 Nq T 39 Z Nq € 1q v g S 1q 9 1q L Nq M-
osw Tsw isw exfsw isw SYsw sw [sw|  OZEOX0 | 23LA9 €114
0 ¥ T g Z g € g v 1q G g 9 g ARl M-
osw Tsw isw exsw pisw SYsw sw [sw|  gzeox0| TILAG €114
(lle T g Z g € v 1q G g 9 g ARl M-
osw Tsw isw exsw isw Ssw fsw [sw|  vZeoxo| 03LA9 €114
0 PIqy T PIq) Z puqy € pIq v P S pIq 9 pIq) L pigy M-
0 sw T dsw Z sw € dsw v sw g fsw 9 sw Lsw| ezeoxo| Al 19L €114
0 pd T pid Z pd € pid v pid S pd 9 pd L pid “M -
8 pid 6 Pid 0T pid TT pid ZTpld a|qeus - -|  82e0x0 did el
0 Nq T 1q Z Nq € g v g S 1q 9 1q L g “M -
0sw TSw isw exsw pisw SYsw 9Msw sw|  /geox0| €3LA9 ¢ld
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
oYsw TSw isw eisw pisw SYsw 9Msw [isw|  9zeox0| 23LA9 e¢lld
0 uq T uq Zuq €uq ¥ U S uq 9 q L g “M -
oYsw TSw oisw eisw pisw SYsw 9Msw [sw|  Ggeox0| TILAG e¢ld
0 uq Tuq Zuq €uq v U S uq 99 L g “M -
osw TSw oisw eisw pisw SYsw 9Msw sw|  y2eox0| 03LA9 ¢l1d
0PI} T pIq) Z piqy € pIqgy v P S pIq) 9 pIq) L plion “M -
0 Ysw T sw Z s € sw v Asw G Ysw 9 sw L Ysw| gzeoxo| Al 19l elld
0 pid T pid Z pid € pid v pid S pid 9 pid L pid M-
8 pid 6 Pid 0T Pid 1T Pd Z1pld a|qeus - -|  Zzeoxo daid 14
0 19 T 19 Zuq €uq v U S uq 99 L g - M-
osw TSw ofsw eisw pisw SYsw 9Msw [sw|  TZeox0| €3LA9 TLH
0 q T g Z g € g v 1q G g 9 g ARl -M-
0sw TSw isw ejsw pisw SYsw oMsw [sw|  0Z€OX0| 23LA9 TLd
0 uq T g Z g € g v 1q G g 9 g L g -M-
0Ysw TSw ofsw ejsw pisw SYsw oMsw sw|  4TEOX0| TILAG TLd
0 g Tuq 2 g € ¥ v 1q G ¥ 9 Mg ARl -M-
0Ysw TSw ofsw ejsw pisw SYsw 9Msw /sw|  3ITEOX0| 03LAD TL1d
0/8 /6 z/oT /1T vIeT S/ET 9IrT LIST (X3H) NOILONNA
sliig yaav H3LSI193Y

48

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

0 PIq} T PIq) Z puq) € pIg v P S pIq 9 pIq) L pigy M-
0 sw T dsw Z sw € dsw v s g sw 9 sw Lsw| dgeeoxo| Al 19L 9114
0 pd T pid Z pd € pid v pid S pd 9 pd L pid M-
8 pid 6 Pid 0T pid TT pid ZTpld 8|qeu3 - -|  VeEEOX0 did 9174
0 ¥ T g Z g € g v 1q G g 9 g ARl M-
oYsw Tsw oisw efsw pisw Ssw oysw isw|  6EEOX0| €31AE SL1d
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
oYsw Tsw isw efsw pisw Ssw oxsw [isw|  8eeOX0| 23LAG SLd
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
oYsw Tsw isw exsw pisw SYsw 9Msw sw | Lg€0x0| TILAG SLd
0 uq Tuq Zuq €uq v U S uq 99 L g M-
oYsw Tsw isw exsw pisw SYsw 9Msw [fsw|  9geoX0 | 03LAG SL1d
0PI T pIqg z puqy € pIqg v P S Iy 9 pIqg) L plion “M -
0 Ysw T sw Z sw € sw v Asw G Ysw 9 Ysw L Msw| GEEox0| Al 19l SLTd
0 pid T pid Z pid € pid v pid S pid 9 pid L pid M-
8 pid 6 Pid 0T Pid 1T pid ZTpid - - -|  vEEox0 did sid
0 uq Tuq Zuq €uq ¥ U S uq 919 L g “M -
oYsw Tsw isw exsw pisw SYsw 9Msw [fsw|  €eeox0| €3LA9 vLd
0 uq Tuq Zuq €uq v U S uq 99 Luq “M -
oYsw Tsw s exsw pisw Ssw Msw [fsw|  Zeeox0 | z3LA9 vid
0 19 T 19 Zuq €uq ¥ U S uq 99 Luq - M-
oYsw Tsw isw exsw pisw SYsw Msw sw | TEEOX0 | TILAD vLd
0 q T g Z g € g v 1q G g 9 g L g -M-
oYsw Tsw osw exsw pisw SYsw Msw [sw|  0€EOX0| 03LAD PLd
0 P T P Z P € pIm v pug S pio 9 pim L pliop M-
0 Ysw T sw Z s € fsw v Asw G Ysw 9 sw L sw| 4zeoxo| Al 19l vid
0 pid T pid ¢ pid € pid v pid S pid 9 pid L pid “M -
8 pid 6 Pid 0T pid TT pid zIpld a|qeus - -|  3ezeoxo did v1714
0 uq T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
oYsw Tsw s exsw pisw SYsw oMsw [Msw| Qzeoxo| €3LA9 €114
0/8 /6 2/0T /Tt vieT S/ET VT LIST (X3H) NOILONNA
sliig yaav ¥3LSI93Y

49

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

0 ¥ T g rARl¢ € g v 1q G g 9 g ARl M-
oYsw Tsw s exfsw pisw Ssw oysw fsw|  VpeOX0 | 23LA9 8114
0 ¥ T g rARl¢ € g v 1q G g 9 g ARl M-
oYsw Tsw s efsw pisw Ssw oMsw [sw|  6vE0X0| TILAD 8114
0 ¥ T g Z g € g v 1q G g 9 g ARl M-
oYsw Tsw oisw exsw pisw Ssw oxsw isw|  8yeOX0| 031AE 8114
0 PIqy T pIq) Z puq € pIqg v P S pIq 9 pIq) L pigy M-
0 dsw T dsw Z s € dsw v sw g sw 9 sw Lsw | Jpeoxo| Al 19L 8114
0 pd T pid Z pd € pid v pid S pd 9 pd L pid “M -
8 pid 6 Pid 0T Ppid 1T pid Z1pid a|qeus - -|  9reoxo did 8174
0 uq Tuq Zuq €uq v U S uq 99 L g M-
0sw TSw fsw exsw pisw SYsw 9Msw Disw | GyeOx0| €31A9 114
0 uq Tuq Zuq €uq v U S uq 99 L g “M -
0sw TSw isw exsw pisw SYsw 9Msw Disw | yyeOX0| ¢3lAg 114
0 uq Tuq Zuq €uq v g S uq 99 L g “M -
osw TSw ofsw exsw pisw SYsw 9Msw Dsw | eyeox0| TILAG LL1d
0 uq Tuq Zuq €uq ¥ U S uq 919 L g “M -
osw TSw fsw exsw pisw SYsw 9Msw sw | Zyeoxo| 031Ag 114
0 PIqY T pIq) Z pIqy € I v P S pIq) 9 pIq) L pliop “M -
0 Ysw T sw Z s € sw v Asw G Ysw 9 sw L sw | Tyeoxo| Al 9L 2114
0 pid T pid Z pid € pid v pid S pid 9 pid L pid M-
8 pid 6 Pid 0T pid 1T pd Z1pld a|ques - -|  0oveEOX0 aid /174
0 q T g Z g € g v 1q G g 9 g L g -M-
oYsw TSw fsw exfsw pisw SYsw Msw sw | 4Ee0x0| €31A9 9114
0 uq Tuq Z 1q € 1q v g G 1q 9 1q L Nq -M-
osw TSw oisw esw pisw SYsw oMsw sw | 3eeox0| ¢3LAg 9114
0 ¥q T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
osw TSw oisw exsw pisw SYsw oMsw sw | aeeoxo| TILAG 9114
0 uq T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
osw TSw fsw exsw pisw SYsw oMsw sw | OEeox0| 031Ag 9114
0/8 /6 2/0T /Tt vIeT S/ET VT LIST (X3H) NOILONNA
sliig yaav ¥3LSI93Y

50

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

0 PIqy T PIq) Z puq € pIq v P S pIq 9 pIq) L pigy M-
0 sw T dsw Z sw € dsw v sw G sw 9 sw Lsw|  eSE0X0| Al 1L 9114
0 pd T pid Z pd € pid v pid S pd 9 pd L pid M-
8 pid 6 Pid 0T pid TT Pid ZTpld 8|qeu3 - -|  8SE0X0 aid a114
0 ¥ T g Z g € g v 1q G g 9 g ARl M-
oYsw Tsw oisw exsw pisw Ssw oxsw isw | /SE0X0| €3LA9 VI
0 ¥ T g Z g € g v 1q G g 9 g L g M-
oYsw Tsw isw efsw pisw Ssw oysw [isw|  9G€0X0 | ¢3LAd VLI
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
oYsw Tsw isw exsw pisw SYsw 9Msw [sw|  GSEOX0| TILAG VLI
0 uq Tuq Zuq €uq v U S uq 99 L g M-
oYsw Tsw isw exsw pisw SYsw 9Msw sw|  ySEOX0 | 03LAdG VLA
0PI T pIqg z puqy € pIqg v P S pIqgy 9 pIqg) L pliop “M -
0 Ysw T sw Z sw € sw v Asw G Ysw 9 Ysw L Msw|  gSe0X0| dl 19l VL4
0 pid T pid Z pid € pid v pid S pid 9 pid L pid M-
8 pid 6 Pid 0T pid TT pd Z1pid a|qeus - -|  2Seoxo aid V.14
0 uq Tuq Zuq €uq ¥ U S uq 919 L g “M -
oYsw Tsw isw exsw pisw SYsw 9Msw [fsw | TSEOX0| €3LA9 6114
0 uq Tuq Zuq €uq v U S uq 99 Luq “M -
oYsw Tsw s exsw pisw Ssw Msw [sw|  0SE0X0| 23LA9 6114
0 19 T 19 Zuq €uq ¥ U S uq 99 Luq - M-
oYsw Tsw isw exsw pisw SYsw Msw sw|  4pe0x0| TILAD 6114
0 q T g Z g € g v 1q G g 9 g L g -M-
oYsw Tsw osw exsw pisw SYsw Msw [sw|  3IpeOX0| 03LAD 6114
0 P T P Z P € pIm v pug S pio 9 pim L pliop M-
0 Ysw T sw Z s € fsw v Asw G Ysw 9 sw L Ysw| aveoxo| Al 19L 6114
0 pid T pid ¢ pid € pid v pid S pid 9 pid L pid “M -
8 pid 6 Pid 0T pid TT pid zIpld a|qeus - -|  Oveoxo did 6174
0 uq T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
oYsw Tsw s exsw pisw SYsw oMsw [sw|  gyeoxo| €31A9 8lL1d
0/8 /6 2/0T /Tt vieT S/ET VT L/ST (X3H) NOILONNA
sliig yaav ¥3LSI93Y

51

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

0 ¥ T g rARl¢ € g v 1q G g 9 g ARl M-
osw TSw s ejsw isw fsw fsw /Msw|  89g0X0 | Al 19L adlld
0 pd T pid Z pd € pid v pid S pd 9 pd L pid M-
8 pid 6 Pid 0T pid TT pid ZTpld 9|qeus - -|  29g0%0 ald aiid
0 ¥ T g Z g € g v 1q G g 9 g ARl M-
osw Tsw oisw ejsw isw fsw fsw [isw |  99g0x0| 93LA9 OL1d
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
osw Tsw isw ejsw isw fsw fsw isw | G9EOX0 | SILAG OL1d
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
0sw TSw oisw eisw pisw Ssw 9Msw Disw | ¥9g0X0 | vILAG OL1d
0 uq Tuq Zuq €uq v U S uq 99 L g M-
0sw TSw fsw eisw pisw Ssw 9Msw isw | €9g0X0| €3LA9 OL1d
0 uq Tuq Zuq €uq v U S uq 99 L g “M -
0sw TSw isw eisw pisw Ssw 9Msw sw | Z9gox0 | ¢ILA9 OL1d
0 uq Tuq Zuq €uq v g S uq 99 L g “M -
osw TSw ofsw eisw pisw Ssw 9Msw sw | T9EOX0 | TILAG OL1d
0 uq Tuq Zuq €uq ¥ U S uq 919 L g “M -
osw TSw fsw eisw pisw Ssw 9Msw [sw |  09€0x0| 03LA9 OL1d
0 PIqY T pIq) Z pIqy € I v P S pIq) 9 pIq) L pliop “M -
0 Ysw T sw Z s € sw v Asw G Ysw 9 sw L sw|  45eox0| Al 191 o114
0 pid T pid Z pid € pid v pid S pid 9 pid L pid M-
8 pid 6 Pid 0T pid 1T pd Z1pld a|qeus - -| 3seoxo ald o114
0 q T g Z g € g v 1q G g 9 g L g -M-
oYsw TSw fsw ejsw pisw Ssw Msw [sw | aseoxo| €31A9 9114
0 uq Tuq Z 1q € 1q v g G 1q 9 1q L Nq -M-
osw TSw oisw ejsw pisw Ssw oMsw sw | OGEOX0| ¢31Ag 9114
0 ¥q T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
osw TSw oisw ejsw pisw Ssw oMsw sw | gseox0| TILAG dl1d
0 uq T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
osw TSw fsw ejsw pisw Ssw oMsw sW | vSEOX0| 031Ag 9114
0/8 /6 2/0T /1T vIeT S/ET 9IvT LIST (X3H) NOILONNA
sliig yaav ¥3LSI93Y

52

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

0 Nq T 19 Z Nq € g v g S 1q 9 g L Nq “M -

osw TSw ojsw ejsw isw fsw fsw sw | 2/€0X0| SILAG LS
0 Nq T 19 Z 1q € Nq v g S 1q 9 1q L Nq M-

osw TSw ojsw ejsw isw fsw sw [sw|  9/€0x0| vILAG AL
0 Nq T 19 Z Nq € g v g S 1q 9 1q L g M-

osw Tsw oisw ejsw isw fsw fsw sw | GZE0X0| €31A9 FLTA
0 Nq T 1q Z Nq € Nq v g S 1q 9 1q L g “M -

osw Tsw isw ejsw isw fsw fsw Dsw | y/€0X0| Z3LAG FLTA
0 Nq T 1q Z Nq € 1q v g S g 9 1q L nq “M -

0sw TSw oisw eisw pisw Ssw sw sw | €/e0x0| TILAG FLTA
0 uq Tuq Zuq €uq v U S uq 99 L g M-

0sw TSw fsw eisw pisw Ssw sw sw | Z/e0x0| 03LA9 ILTA
0 uq Tuq Zuq €uq v U S uq 99 L g “M -

0sw TSw isw eisw pisw Ssw sw sw | TZE0X0| Al gL 3L

0 pid T pid Z pid € pid v pid S pid 9 pid L pid M-

8 pid 6 Pid 0T pid TT pd Z1pid a|qeus - -|  0L£0x0 aid 314
0 uq Tuq Zuq €uq ¥ U S uq 919 L g “M -

osw TSw ofsw eisw pisw Sisw sw sw | 49€0x0 | 93LAgG AL
0 uq Tuq Zuq €uq ¥ U S uq 99 Luq “M -

osw TSw fsw eisw pisw Ssw Msw fsw | 39e0x0 | SILAG AL
0 19 T 19 Zuq €uq ¥ U S uq 99 Luq - M-

osw TSw ofsw ejsw pisw Ssw sw fsw | a9eox0| vILAG ALl
0 q T g Z g € g v 1q G g 9 g L g -M-

oYsw TSw fsw ejsw pisw Ssw Msw sw | D9e0x0 | €3LAG ALl
0 uq Tuq Z 1q € 1q v g G 1q 9 1q L Nq -M-

osw TSw oisw ejsw pisw Ssw sw fsw | 99e0x0 | z3LAG ALl
0 ¥q T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-

osw TSw oisw ejsw pisw Ssw sw sw | V9EOX0 | TILAG AL
0 uq T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-

osw TSw fsw ejsw pisw Ssw sw fsw | 69€0X0| 03LAG AL

0/8 1/6 2/0T /1T vIeT S/ET 9IvT LIST (X3H) NOILONNA
siig Jaav Y¥3LSI193Y

53

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

LT8seq gTeseq 6TasEq 0zeseq TZaseq zzaseq gzaseq vzeseq
- d0d - dod - d0d - dod - d0d - dod - d0d - d0d
mewMQ @memn NmeMQ wmmwmn @mem_u Omwwmg ._”mmwmn Nmmwmn_ -y - _ I>>m_>_
H0d HOd 40d ¥0d H40d H0d 40d ¥0d| 2ovoxo| ~3Sva d¥Od
opid Tpd zpd epid ypid Gpid gpid Lpd - M-
gpid 6pid otpd TTPd Z1pid d|qeud - - TOY0X0 did ~dod
v o|bbol q 9|6boL 96601
~dois “dois “dois - - - - - M-
> > > > > > > -|  00v0OX0 1410 ¥Od
- - - - - - - ~| dde0x0
- - - - - - - -| -08e0x0 ALdWZ
0 ¥ T g Z g € g v 1q G g 9 g L g “M -
0sw TSw fsw eisw pisw Ssw s /sw|  T8EOX0| 931Ad 4114
0 uq Tuq Zuq €uq v U S uq 99 L g “M -
0sw TSw isw eisw pisw Ssw s /Msw|  08€0X0| S3LAG 4114
0 uq Tuq Zuq €uq v g S uq 99 L g “M -
osw TSw ofsw eisw pisw Ssw s sw | 4/€0x0| v3ILAG 4114
0 uq Tuq Zuq €uq ¥ U S uq 919 L g “M -
osw TSw fsw eisw pisw Ssw s /fsw|  3/€0x0| €31Ad 4114
0 uq Tuq Zuq €uq v U S uq 99 Luq “M -
osw TSw fsw ejsw pisw Ssw s /fsw|  a/eox0| Z3lAg 4114
0 19 T 19 Zuq €uq ¥ U S uq 99 Luq - M-
0Ysw TSw ofsw eisw pisw Ssw s fsw | O/e0X0| TILAG 4114
0 uq Tuq Z 1q € 1q v g G 1q 9 1q L Nq - M-
osw TSw fsw eisw pisw Ssw s /fsw|  g/e0x0| 031Ad 4114
0 uq Tuq Z 1q € 1q v g G 1q 9 1q L Nq -M-
osw TSw fsw ejsw pisw Ssw s sw|  v/e0x0| Al 191l 4114
0 pid T pid ¢ pid € pid v pid S pid 9 pid L pid “M -
8 pid 6 Pid 0T pid 1T pid ZIpld 9|qeus - -|  6LE0X0 aid 41714
0 1q T 19 Z 1q € 1q v g G 1q 9 1q L Nq M-
osw TSw fsw ejsw pisw Ssw fsw /fsw|  8/g0x0| 93LAg 3IL
0/8 /6 2/oT /Tt vIeT S/ET IrT L/ST (X3H) NOILLONNA
slig daav d31S193d

54

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAA7205H

MPEG-2 systems demultiplexer

9Tsud JARSITe gTsid 6TSId ozsd Tzsud zzsd gzsud
nwa A nwa A nwa A nwa A nwa A nwa A nwa A nwa A - M - S1dNN3
- - - - - - - - G0S0X0 ~03ain
0SIp A TSIP A zsIp A gSIp A 7SIp A GSIp A 9sIp A LSIP A -d-
8SIp A 6SIP A OTSIP A TISIP A ZISIp A EISIP A yISIP A GTSIP A ¥0S0X0 | SLA O3AIA
9TSIP A LTSIP A 8TSIP A 6TSIP A 0ZsIp A TZSIP A 2SI A €SP A -y-
vZsIp A GZSIP A 9zZsIp A LTSI A 8ZsIp A 6ZSIP A 0ESIP A TESIP A €0S0X0| SLa 03dIA
osid A Ts1d A zs1d A esid A psid A gsid A gsid A /s1d A -y-
gsid A 6sid A oTsid A TSI A ZTsid A eTsid A yTSId A gTsid A 20S0X0| Sl1d O3dlA
91sKd A L18)d A gTsid A 6TS)d A ozsid A Tesid A zzsid A gzsid A -y-
yesid A Gzsid A 9zsid A LzsWd A 8zsid A 62sid A ogsid A TESI A TOSOX0| Sld ™ O3dIA
opid Tpd zpd epd vpid spd opid Lpd -y-
gpid 6pid otpd pagslle ztpd algeus - - 00S0%0 did ~03aiA
- - - - - - - | d44voxo
- - - - - - - -| -VvOroxo ALdINT
osoda TSsoda zsoda esodn soda Ggsodn gsoda Jsoda -y-
gsodA gsoda - - - - - - 6070X0| SOd A NIA
osody Tsody zsody esody ysody Ggsody 9sody Jsody -y-
gsody gsody oTsody - - - - - 8070X0| SOd H NIA
OHIp 1Xd THP X9 ZHp X EHIP XD 7P T 1x8 GHIp 1x® oHIp 1Xd LIIp X9 Y- 4410
8YIp " 1x® BUIP Ix® - - - - - - LOV0X0 “1X3 " dod
OHIp oseq | THP 9seq| cyip oseq| EYIP osed| pHIp Oseq| GHIP 9seq| OouIp eseq| yip aseq -y- MST 4410
8YIPp oseq| GHIP oseq| OTHIP oseq| TIHIP oseq| ZTHIP oseq| STHIP oseq| yTHIP oseq| GTHP 9seq 90v0X0| 3Svd dOd
OTHIp 9seq | JTYIP dseq| GTHIP oseq| GTHIP oseq| OzZHP 9seq | Tgyip dseq| ggylp oseq| ggyip aseq -y- MSIN “441a
vZyip aseq - - - - - - - SOov0X0| ~3Svd dod
0Xe MOd| TIXe HOd| ¢Ix® ¥Od| E€X® ¥Od| vIXe ¥Id| SIX8 dOd| 98 ¥Od| /IX8 dOd Y-
8IXxa Yod - - - - - - | 0®seq dod ¥0¥0X0 1X3 ¥od
Toseq HOd | Z8seq HOd | €9seq dOd | #79seq d{Dd | G9seq ¥{Od | 99sed ¥Od | /9Sed HOd| 839sed ¥HOd
69seq 0Taseq TTaseq Z19seq gTaseq yToseq GTaseq 9Taseq -d-| _MST
d0od d0od d0od d0d d0od d0od dod dod €070X0 3Svd  dod
0/8 1/6 /ot eITT vieT G/ET T L/ST (X3H) NOILLONNA
slig daav d31S193d

55

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAA7205H

MPEG-2 systems demultiplexer

olpun A Thpun "~ A zlpun A gpun "~ A vipun A Slypun A glpun A Zpun —A -M-|  aIOHSIYHL
glpun A - - - - - - - ZTSOX0 eEERW
owmd Twmd zwmd cwmd ywmd swmd qgwmd Jwmd - M-
- - - - - - - - TTS0X0 141D AMd
0SlOoA TSHOA ZSHOA ESJJOA ¥SloA GSJJOA 9SJJOA /SHOA “M - 135440
8SHOA 6SLOA - = = = - - 0TSO0X0 IRSETN
osyoy Tsjoy Zsiioy gsjoy sioy gsjoy 9gsjjoy /sjioy - M - 13S440
8ssjoy 6SHoy 0oTsHoy - - - - - 40S0%0 ~ZI4OH
0SJ SA TSI SA 2SI SA €SI SA S SA GSJ SA 9SI SA JSI SA - M -
8sl sA 6SI SA - - - - - -| 30S0X0| 3JSIYONAS A
ol sA T sA 2l sA €y SA vly SA G} sA 9} sA LI} SA - M -
gl SA Bl SA = = = - - —| d0S0X0| TIVHONAS A
0SJ sy TSI sy Zsi sy sl sy SISy GsI sy 9sJ sy /S1 sy -M-
gsi sy 6SI sy 0TSI sy — = = - —-| 00S0X0| ISIYONAS H
ol sy T sy 2l sy I sy vli sy Sl sy 9l sy LI sy “M -
8l} sy 61§ su 0Tl sy - - - - -| 90S0X0| TIV4ONAS H
paseyd Taseyd usa sad |od
up9 0g 1199 jod “ur A “Jal go INET ) “oapIA| T gdeT 0 1S1~ 08pIA = M-l 9819 "d1no
- - - - - - - -| VO0S0X0 ~03dIA
(o] fi) T2 o]lil TI19
19SS 105 S) 10s sad ~10s sad oojur —do Tojul —do| Bey do pe = -y-
oojur do pe | Tojur do pe|gojul do pe|gojul do pe|pojul do pe|gojul do pe|gojul do pe| zojul dd pe| 60S0X0| O4NI O3AIA
o|dws TIdws zldws gldws yldws Gldws g|dws /ldws
S A 20S A 20S A 20S A 20S A 20S A 20S A 20S A
8ldws 6ldws oTidws TTidws Ztidws eTIdws yTIdws sTidws -d-|  dWs
21S A 20S A 20S A 20S A 20S A 20S A 20S A 20S A 80S0%0 1S~ O3daIA
9T|dws LTidws gTIdws 6TIdws ozidws Tzidws zzidws gzidws
oIS A oIS A oIS A oIS A oIS A oIS A oIS A T01S A -y- 1dNS
- - - - - - - - L0S0X0| ~O1S 0O3AIA
0s1d nwa A| TSid nhwa A| gsid nwa A| g€s1d nwa A| pSid nwa A| gsid nwa A| 9sid nwa A| 2Sid nwa A
gsud 6syd otsd TTsd Z1sd eTsud yTsd GTsud -M- S1dNN3
nwa A nwa A nwa A nwa A nwa A nwa A nwa A nwa A 90S0X0 o3daiA
0/8 T/6 2/0T et v/eT S/ET T LIST (X3H) NOILONNA
slig daav d31S193d

56

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAA7205H

MPEG-2 systems demultiplexer

(o]1iks) THO (o]0iks) THR
TI0S S RIS ~10s” sad ~10s sad oojur —do Tojul —do| Bey do pe - -y -
oojur —do pe | Toyul —do pe | zojul do pe | gojul do pe | {ojuldo pe | Gojul do pe | gojul do pe| zojul do pe 6090X0 | O4NIolany
ojdws TIdws Zldws gldws yldws Gldws g|dws Jldws
7S e J]S e 71S e J]S e 7S e J]S e 71S e J]S e
RS G otiduws Tridws eriduws gTiduis yridws gTidws “d-p __1dWs
J]s e J]S © J]s e J]S © J]s e J]S © J]s e J]S © 8090X0 21S olanv
9T|dws LTIdws gTIdws 6TIdws ozidws TzZIdws zzidws gzidws
J]Ss e J]S e J]s e J]S © J]s e J]S © J]s e J]S © -y - 1dINS
- - - - - - - - L090X0 | ~ QLS olanv
osid nwa e | tsid nwa e| ¢gsid nwa | gsid nwa e | #s1d nwa e | gsid nwa e | 9sid nwa e| 2S1d nwa e
gsid gsud orsid TTS1d Zrsud grsid yTS1d grsid - M- S1dnw3
nwa e nwo e nwa e nwa e nwo e nwa e nwo e nwo e 9090X%X0 olanyv
9Tsud JARSITe gTsid 6TSId ozsud TZsud Zzsd gezsud
nwa e nws e nwa e nws e nws e nws e nws e nws e -M - S1dNNg
- - - - - - - -|  S090x0 ~olanv
osip e TSip e Zsip e gsip e ySip e Gsip e gsip e JASI O -Y-
gsip e 6SIp ® OTSIp B TISIp e ZIsIp e cTSIp B yISIp e GTSIp & ¥090X0 | S1d olanvy
9TSIp ® LTSIp e 8TsIp © 6TSIP © 0Zsip e Tesip e zesp e A -y-
yesip e GZsip e gzsip e 12s1p e 8zsp e 62sIp e ogsIp e TESIP B €090X0 | Sl1a olanv
osid e 1sid e zsid e esid e psid e gsid e gsid e Jsid e -y-
gsid e gsid e orsid e TISId e Zrsid e crsid e yrsid e grsid e 2090X0| Sid olanv
grsid e /Tsid e grsid e 6Tsid e ozsid e Tesd e Zzsid e ggsid e -y-
yesid e Gggsid e gzsid e lzsd e gzsid e 6zsid e ogsid e Tesd e TO90X0| Sid olanvy
opid Tpd zpd epd pid spd opid Lpd M-
gpid 6pid otpd TTpd Z1pd a|qeud - - 0090%0 aid ~olanv
- - - - - - - - 4450X0
- - - - - - - -| -¥1IS0%0 ALdINT
OBAO A THAO A Zhno A EYNO A VN0 A GIJAO A 9iA0 A LNO A -M-| a10oH SIYHL
8IAO A - - - - - - - €TS0X0 IeEIERNA
0/8 1/6 2/oT €/1T vIZT G/ET 9T LIST (X3H) NOILLONNA
slig daav d31S193d

57

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAA7205H

MPEG-2 systems demultiplexer

ofsw pd|  psw pd|  isw opd| eysw pd| pysw pd| Ssw pd|  sw pd Diswpd
AW ua -M- MSIN
gisw pid| eysw pid| omysw pid| TDsw pid| zTisw pid| Tjdnp SH| AWM L8 SH| 1 199S SH TOL0XO| ~Ald SH d9
opid “SH Tpid “SH zpid “SH epid “SH ypid " SH gpid “SH gpid "SH /pid SH
uonoalp -M-
gpid “SH 6pid "SH| oTpid SH| TIPd SH| ZTpId SH| 0dpow "SH| T8pow ~SH “d9| 00L0X0| THLO "SH d9
- - - - - - - - d4490%0
- - - - - - - - - €T90X0 AldIN3
0JoAe| TloAg| oXapul TXapul ZXapul exapul obauy Thay
~oipne “olpne “areauq “arealq “arenlq “arealq “o|dwes “o|dwes -y | o4NI INVH4
Buipped - - - = - - - ZT90%0 “olany
QUS| Bwel)| TU3| Bwel)| gus| Bwely| Sud| swel)| HUS| Bwel)| GuUS| Bwel| 9Qua| swely| Lug| swell H1ONIT
gu9| 6Ua| oTud| - Y- IEELNEE
swrel} awrel} swrel} = = = = = TT90X0 olanv
osido w 21s| Ts1de w 21s | gside  w s | gs1de” wi 21S | pside w 21s | gside w Js [ 9side” w ;1S | 2s1de w218
gsida gswda oTswda TTs1de Z1suda gTsude yTside GTsude - Y- S1d3 NIN
w218 w as w218 w as w218 w 21s w 2s w 2s 0T90%0 21S ~olany
gtrsida JTS1da grsida 6TS1da ozsida TZs1da zzs1da czsida
w2s wa1s w21s w21s w218 wa1s w21s wa1s
yzsida -d-| S1d3 NIN
w 21s = = = = = = = 4090%0 Jl1S oldny
osyo ~sud Tsyo ~sud Zsyo ~sud esyo ~sud syo ~sid Ggsyo ~sid gsyo ~sid /syo ~sud - M- 135440
gsyo ~sid 6syo sid| otrsyo sid TTsyo sid| gTspyo sid| grsyo sid| pTsyo sid GTsyo s 3090%0| ~Sld olany
otsyo “sid| zTsyo “sid| grsHo sid| 6TsHo sid| ozswo sid | Tzsyo sid| gzsyo sid|  gzsyo sid -M - 13s440
- - - - - - - - ao9oxo| Sld olany
ooul” TR Toul Te zoul TR goul Te youl” Te goul Te gdoul” Te Joul” Te “M -
goul Te Goul Te oToUl Te TTOUl Te - - - - D090X0 | THONI OldNy
ooul Qe Toul OB Zoul e goul” oe youl e goul~ oe 9oul Qe Joul”oe - M-
g8oul~ oe 6oul Qe 0Toul Qe TTOUl Qe - - - = g090X0 | 04ONI~ olany
ue)sal
"oy orl| uni @8y ol | ouAs ms orl | oGz ees ol jumop ~on isnd “sad| sad oipne | X20j0 pareb - M - 14107LN
Iquod  Ae oones  Ae Tonel Ae zonel  Ae gonel  Ae - - - VY090X0 | d1lNO olany
0/8 T1/6 20T eITT A G/IET vt L/ST AXm_ Iv NOILDONN4
slig daav d31S193d

58

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

- - - - - - - - 4480%0
- - - - - - - -| -6080%0 ALdINT
opeoj Tpeo| Zpeo) gpeoj vpeo| Gpeo| gpeo| Lpeo| N
8peo| 6Pe0| 0TPeo| TIPEO| 0lla0yy Tl1904) - - 8080X0| SNIVIS 1X1
019syo T19sy0 219s)0 €19syo {19Syo red py - - -y-
- - - - - - - - L080X0 | sbey nun " 1x1
op!un TP un Zprun €prun ¥pIun Gp!un 9pI un /prun Y-
op! ¥ep TPI Yep Zpirep €pi rep ¥pI rep Spi 1ep 9pI yep /P 1ep 9080X0 | Mun®Ql” 1X1
obey 16y
Bej 1xa sad | Bejy 210 sad | oju do ppe | Bey pwoul | Bey ores sa Bey "10s9 “s1p sud “s)p sid -y -
Adoo™ 10 hio 1ybuAdoo uswubije Auoud | QM9 QWIS | TII9 |qUIIOS - - G080X0 | oursad 1X1
M- j
- - - - - - - - ¥080X0 IESETI N
opou TpIoy} Zpioyy €pjoys vplou} Spjoy} gpjou} Lpjoy} M-
8ploy} 6pIou} 0TPIoU} - - - - - €080X0 | QTHSYL 1X1
olep TI9p zlep €lep viep glap g|ap L1ep - M- AV13A
glap - - - - - - - 2080%0 TMS 1X1
opid Tpid zpid epid ypid Gpid opid Lpid - M-
gpid gpid otpd TTpd Zipd a|jqeus - - T080X0 dld ~1XL
oopow Topouw
Aued ouAs | ubis Aed | play oayo - “ndino TIndino - -
ospow Tapow
Tindul ~indu - - - - - - 0080%0 7410 1XL
- - - - - - - - 4420%0
- - - - - - - -| -50.0%0 ALdW3
odswieq Tisweq iswieq exswigq psweq Piswieq Piswieq swieq - M - Z3LAS
0 Zakq T Zakq Z zakq € zakq v ¢aikq S zakq 9 zakq L Zaq ¥0.0%0 "SH d9
oYswtq IsWIq IsWTq eqswtq Pswtq PIsWIq 9swtq AswTq - M - T3LAS
0 Taq T TalAq Z T9kq € Takq v Talkq S Takq 9 Talkq L T9q €0.0%0 "SH d9
Odsw pn|  TMSW pn|  SW o pn|  ©fsw pn|  pMSW pn|  Ssw pn|  9ysw pn isw pn “M - aral
OP! Jo¥ SU| TPl |a¥y SY| P! |Gy sy| €pI gy su| Pl Ig¥ SU| GP!jo¥ SU| 9pl gy sy|  Zpl gy sy 20.0X0 "SH d9
0/8 1/6 2/t eIt vIzT G/ET T LIST (X3H) NOILLONNA
s1ig daav d31s193y

59

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

oerep Terep zerep gerep yerep gerep gerep LBIBP | 44e6X0
gelep gerep oTerep TTelRp zTerep gTerep vTerep GTelep | -0026X0| 6 Jepng 1S

oelep Telep zerep gelep verep gelep gelep Leep | i1ex0
gelep gerep oTerep TTelRp zTerep gTerep yTerep GTelep | -0006X0| 8 1eyng 1S

oelep Telep zerep celep verep gelep gelep Leep|  4exq
gerep gerep oTerep TTelRp ztrerep cTerep yTerep Grerep| -0038x0| . Jegng 10S

oerep Terep zerep gerep verep Gerep oerep LB®P | j4agxo
gerep gerep oTerep TTelRp Zrerep gTerep vTerep GTelep | -0008X0| 9 Jeyng 1S

oerep Terep zerep gerep verep Gerep gerep LBp | 44ggx0
gelep gerep oTerep TTelep zrerep gTerep vTerep Grerep| -00vV8X0| G Jegng 10S

oelep Terep zerep gelep verep gelep gerep Le®p|  4isoxn
gerep gerep oTerep TTelRp zrerep gTerep yTerep GTelep | -0088X0| ¥ Jayng 1S

oelep Terep zerep gerep verep gelep gerep Leep| 44 ex0
gerep gerep oTerep TTelep zrerep gTerep vTerep GTelep | -0098X0| € Jayng 1S

oelep Terep zerep gerep verep gelep gerep Le®p|  4icexg
gelep 6elrep oTerep TTRIRp ZTerep cTelep vTerep gTelep| -00¥8X0| ¢ Jepng 1S

oerep TeNRp zerep gerep verep Gerep gerep LBIP | 44eg8%0
gerep gerep otTelep TTRIRp Zrerep grerep vreep GTerep | -0028X0| T Jayng 10S

oerep TeNep zerep gerep verep Gerep gerep L8P | 4418%0
gerep gerep otTelep TTRIEp Zrerep grerep vreep GTerep | -0008X0| 0O Jayng 10S

- - - - - - - = EE VA
- - - - - - - -| -o0o0vzxo ALdINT

- WA -

o1 X1 AN} €11 7IX1 GIX 911 X 4qezx0
811 611 ot X 2T TIX yTIX GTIX1| - 0002X0 Oodld LX1

- - - - - - - | d441X0
- - - - - - - -| -000TX0 ALdNT

M-

odaaq Tdaaq zdaaqg cdaaq ydaaq Ggdaaq gdaaq ,daaq 449TX0
gdaaq gdaaq otdaaq Trdeaq Z1daaq gTdasq y1deaq GTdeaq| -000TX0| O4Id olany

0/8 1/6 z/0T eIt vIeT G/ET 9rT LIST (X3H) NOILONN4
sliig Jdaav d31S193y

60

1997 Jan 21



Preliminary specification

Philips Semiconductors

SAAT7205H

MPEG-2 systems demultiplexer

- - - - - - - ~ | 4444x0
- - - - - - - -| -0000x0 fdw3
oelep Terep zerep gerep yerep gelep 9erep Lerep | 4 4gx
gelep erep oTelep TTRIRD ZTelep gTelRp yTerep gTelep| -0089x0| Jaung epugns
oelep Terep zerep gerep yerep gelep 9erep Lerep | 44 gxo
gelep erep oTelep TTRIRp zZTelep gTelRp yTerep gTelep | -0009x0| 4 J4ayng 10S
oelep Terep zerep gerep yerep gerep 9erep Lerep | 44uxo
gelep erep oTelep TTRIRp zTelep gTelRp yTerep gTelep | -008vX0| 3 J4aynqg 19S
oelep Terep zerep gerep yerep gelep 9erep Lerep | 4y uxo
gelep erep oTelep TTRIRp zTelep gTelRp yTerep gTelep | -000vX0| @ J4ayng 19S
oelep Terep zerep gerep yerep gelep 9erep Lerep | L44exg
gelep erep oTelep TTRIRD zTelep gTeIRp yTerep gTelep | -0086X0| O J4aynq 19S
oerep Terep zerep gerep verep gerep gerep LB®P | 446%0
gelep erep oTeIep TTRIRp zZTelep gTeIRp yTerep gTelep | -0096X0| g Jayng 10S
oerep Terep zerep gerep verep gerep gerep LB¥®P | 44g6%0
gelep erep oTelRp TTRIRp zTelep gTeIRp yTerep gTelep | -00v6X0| V Jayng 10S
0/8 1/6 z2/0T ans vIZT G/eT oWT L/ST (X3H) NOILONNA
sLg Jaav ¥3LSI193Y

61

1997 Jan 21



Philips Semiconductors

Preliminary specification

MPEG-2 systems demultiplexer SAAT7205H
9 LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER MIN. MAX. UNIT
Vbobcore) | digital supply voltage for core -0.5 +5.0 \%
Vbbbads) | digital supply voltage for pads -0.5 +6.5 Vv
\/ DC input voltage -0.5 Vppp+ 05 |V
Vo DC output voltage; -0.5 Vppp+ 0.5 |V
ligmax) maximum input current -10 +10 mA
lo(max) maximum output current -20 +20 mA
Tstg storage temperature -65 +150 °C
Tamb operating ambient temperature 0 70 °C

10 HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However,

desirable to take normal precautions appropriate to handling integrated circuits.

11 DC CHARACTERISTICS

Vbbb(core) = 3-3 V; Vbpp(pads) = 5 V; Tamp = 25 °C; unless otherwise specified.

to be totally safe, it is

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
IpbD() quiescent supply current note 1 - 100 HA
IpDD(pads) operating current for pads note 2 - 50 mA
IpDD(Core) operating current for core note 2 - 40 mA
Vi LOW level input voltage 0 0.8 \%
ViH HIGH level input voltage 2.0 Vbbb \
I input leakage current Vi=0V; Tamp =25 °C - -10 HA

Vi = Vppp; Tamp =25 °C - +10 HA
VoL LOW level output voltage lo =4 mA 0 0.1Vppp \Y
VoH HIGH level output voltage lo =4 mA 0.9Vppp Vbbb \
Notes

1. VDDD(pads) =55V, VDDD(core) =3.6V,all inputs at Vgs or Vpp.

2. Vpbb(pads) = 5.5V, Vppp(core) = 3.6 V, operating inputs, unloaded outputs, Tamp = 70 °C.
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12 AC CHARACTERISTICS
Vbbb(core) = 3-3 V; Vppp(pads) = 5 Vi Tamb = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Chip clock (see Figs 43 and 44)

Tey(ceLk) chip clock cycle time 37 - ns
tyccLk) chip clock rise time - 4 ns
ticcLk) chip clock fall time - 4 ns
tecLkH chip clock HIGH time 40 60 %
tcolkL chip clock LOW time 40 60 %
Input interface (see Figs 29, 30, 31, 32 and 43)

Ci input capacitance note 1 - 5 pF
Tey(DcLk) input clock cycle time 111 - ns
tbcLKH input clock HIGH time 37 - ns
tbeLkL input clock LOW time 37 - ns
tirocLK) input clock rise time - 4 ns
tin(DCLK) input clock fall time - 4 ns
tir) input rise time - 4 ns
ticn input fall time - 4 ns
tisu) input set-up time 18 - ns
tin) input hold time 3 - ns
tin)s input hold time 0 - ns
tith)a input hold time 40 - ns
Microcontroller interface

Ci input capacitance note 1 - 5 pF
Tey(cs) chip select cycle time 111 - ns
tics) chip select rise time - 10 ns
tics) chip select fall time - 10 ns
tesH chip select HIGH time 20 - ns
tesL chip select LOW time 20 - ns
to-2) output LOW to Z time 12 ns
to(H-2) output HIGH to Z time 12 ns
toh)(R) output hold time 5 ns
WRITE CYCLE (see Figs. 33, 34 and 35)

tiw) input rise time - 10 ns
tiw) input fall time - 10 ns
tisuyw) input set-up time 15 - ns
tihyow) input hold time 5 - ns
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SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

READ cYCLE (see Fig. 36)

tom®) output rise time - 10 ns
to®(R) output fall time - 10 ns
to@)(Rr) output delay time - 30 ns
DIRECT READ CYCLE (see Fig.37)

tesLr) chip select LOW time for read 240 - ns
to(d)(1R) output delay time on first byte - 240 ns
to@)2r) output delay time on second byte - 30 ns
to(R) output rise time - 10 ns
tom(r) output fall time - 10 ns
Output interface

Co output capacitance note 1 - 10 pF
CL output load capacitance - 50 pF
Tey(DcLk) output clock cycle time of the 111 - ns

descrambler clock

tycLkO) output clock rise time - 10 ns
ticLko) output clock fall time - 10 ns
tcLKOH output clock HIGH time 25 - ns
tcLkoL output clock LOW time 25 - ns
to@) output rise time - 10 ns
to) output fall time - 10 ns
togh) output hold time CL=5pF 3 - ns
to(d) output delay time CL=30pF - 20 ns
to)p output delay time C_L=5pF 0 - ns
AUDIO INTERFACE (see Fig.44)

Tey(cLkoa)y | Output clock cycle time 2232 31250 ns
tcLKOHa output clock HIGH time 40 60 %
tcLkoLa output clock LOW time 40 60 %
GP/HS INTERFACE (see Figs 38 and 39)

to(h)g output hold time 74 - ns
tod)g output delay time - tohyg + 20 ns
tohh output hold time 2 - ns
to(d)h output delay time - toyh + 8 ns
TXT INTERFACE (see Figs 44 and 48)

Tey(cLkoty | output clock cycle time 111 148 ns
tcLKoHtt output clock HIGH time 37 74 ns
teLKoLtt output clock LOW time 37 74 ns
tonytt output clock HIGH time C_L=5pF 68 - ns
to)tt output clock LOW time C_=30pF - toye + 15 ns
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SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

SRAM interface (see Figs 49 and 50)

Teyw) write cycle time 86 98 ns
tsua) address set-up to write enable 12 28 ns

thea) WE inactive to end of RAMA 12 - ns

tw pulse width 35 - ns
tsup-w) data set-up to write end 32 - ns
th(-w) data hold from write end 12 - ns
tsu(OE-rAMA) | OE to RAM A set-up time -5 +5 ns

tav address valid time 69 - ns
tdat(z-OF) data 3-state to OE inactive 12 24 ns
Tey(R) read cycle time 123 135 ns
tsu(A-OF) address set-up to OE 10 24 ns
tsu(WE-OE) WE to OE set-up time - 60 ns
taaT)(h) data hold delay time 0 - ns
Note

1. Actual input capacitance maximum value may change because of package selection.
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Fig.29 Timing definition of the synchronous input interface signals with the SAA7206 (descrambler).
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Fig.30 Timing definition of the asynchronous interface signals with FEC.
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Fig.31 Timing definition of the alternative synchronous input interface signals.
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Fig.32 Timing definition of the alternative asynchronous input interface signals.
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Fig.33 Timing definition of the microcontroller interface signals (address write cycle).

1997 Jan 21

68




Philips Semiconductors

Preliminary specification

MPEG-2 systems demultiplexer

SAAT7205H

<——IcsH——*

-~ lcsL—

tf(cs)

— fisuyw)
o
e

~lith)(w)

- —1 ligsuy(w)
()
e
AN

—t(Cs)
- Tey(cs) -
HOW [ = liow)
T e
R AN L
~tithw)> = fisu)(W) = igh)(w) >
oy T
: B N

— liisuy(w)

< lith)(w)

= lith)w)

MDAT

MSB

- | fitsu(w)
e
Rendaninbiandentiny

LSB

I

ligyw) =

~—liHw)

MGG794

Fig.34 Timing definition of the microcontroller interface signals (data write cycle).
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Fig.35 Timing definition of the microcontroller interface signals (data write cycle in direct addressing mode).
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Fig.36 Timing definition of the microcontroller interface signals (read cycle).
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Fig.37 Timing definition of the microcontroller interface signals (read cycle in direct addressing mode).
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Fig.38 Timing definition of the high speed data output interface signals.
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Fig.39 Timing definition of the generic data filter output interface signals.
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Fig.40 Timing definition of the third party video output interface signals.
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Fig.42 Timing definition of the generic video interface signals in master mode.
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Fig.43 Timing definition of the generic video interface signals in slave mode.
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Fig.44 Timing definition of audio decoders in normal mode (32 to 448 kHz).

i
i

MGG804

tr(cLKO) tf(CLKO)
—| |*————1lcLkOHa — ] |*—lcLKoLa —
AUDECLK
- Tey(CLKOa) -

-—— 74ns+ tO(d) —_—

—»| 74ns - tO(h) —-—

AUDATV
AUE

Fig.45 Timing definition of audio decoders in SAA2500 mode (9 MHz).
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Fig.46 Timing definition of audio decoders in gated clock mode.
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Fig.47 Timing definition of the combined audio/video output interface signals.
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Fig.49 Timing definition of the SRAM interface write cycle.
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Fig.50 Timing definition of the SRAM interface read cycle.

13 APPENDIX

Table 14 Parser states

STATE NUMBER STATE NAME MPEG-2 FIELD SIZE (BITS)
1 reset indefinite
2 sync 8
3 indicators 16
4 flag_n_continuity 8
5 adaption_field/af_length 8
6 adaption_field/flags 8
7 adaption_field/prg_clk_ref 48
8 adaption_field/org_prg_clk_ref 48
9 adaption_field/private_segment 8K
10 adaption_field/splice_countdown 8
11 adaption_field/af_extension 8K
12 adaption_field/af _stuffing 8K
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14 PACKAGE OUTLINE
QFP128: plastic quad flat package;
128 leads (lead length 1.6 mm); body 28 x 28 x 3.4 mm; high stand-off height SOT320-2
* |
C:
A
[A]
96 ‘ 65 v
97 ‘ 64 Zp b
| — ﬁ
= 1
F =1 oL 1\ e
— A ——— I
= 7*7*7*#‘*7*7*7:* E He A 2A1Z \ b
i — i v 'y
— —0
! E E‘} ? i Llp % f
| =" e
Ok pin 1 index i E
128 33 Y
1 ‘ 32
G pr Zo= ~|  [Ev@lal
D 8]
Hp =[v@|s]
0 5 10 mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT mgx. A1 | Az | Az | bp c DM | EM | e Hp He L Lp Q v w y [zp®|ze®| o
0.40 | 3.70 0.45 | 0.23 | 28.1 | 28.1 31.45|31.45 0.95 | 1.70 18 | 1.8 | 7°
mm 395 | o5 | 315 | 925 | 030 | 013 | 27.9 | 27.9 | %8 |30.95|30.95| 16 | 065 | 155 | O3 | 02 | O1 | 14 | 14 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
95-02-04-
SOT320-2 E} @ 96-03-14
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15 SOLDERING

15.1 Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in

our “IC Package Databook” (order code 9398 652 90011).

15.2 Reflow soldering

Reflow soldering techniques are suitable for all QFP
packages.

The choice of heating method may be influenced by larger
plastic QFP packages (44 leads, or more). If infrared or
vapour phase heating is used and the large packages are
not absolutely dry (less than 0.1% moisture content by
weight), vaporization of the small amount of moisture in
them can cause cracking of the plastic body. For more
information, refer to the Drypack chapter in our “Quality
Reference Handbook” (order code 9397 750 00192).

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
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 minutes at
45 °C.
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15.3 Wave soldering

Wave soldering is not recommended for QFP packages.
This is because of the likelihood of solder bridging due to
closely-spaced leads and the possibility of incomplete
solder penetration in multi-lead devices.

If wave soldering cannot be avoided, the following
conditions must be observed:

¢ A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave)
soldering technique should be used.

* The footprint must be at an angle of 45  ° to the board
direction and must incorporate solder thieves
downstream and at the side corners.

Even with these conditions, do not consider wave
soldering the following packages: QFP52 (SOT379-1),
QFP100 (SOT317-1), QFP100 (SOT317-2),

QFP100 (SOT382-1) or QFP160 (SOT322-1).

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

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

15.4 Repairing soldered joints

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one operation within 2 to 5 seconds between

270 and 320 °C.
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16 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.

17 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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