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1

FEATURES

Four analog inputs, internal analog source selectors,
e.0.4xCVBSor2xY/Cor(1xY/Cand2xCVBS)

Two analog preprocessing channels

Fully programmable static gain for the main channels or
automatic gain control for the selected CVBS or Y/C
channel

Switchable white peak control

Two built-in analog anti-aliasing filters

Two 8-bit video CMOS analog-to-digital converters
On-chip clock generator

Line-locked system clock frequencies

Digital PLL for horizontal-sync processing and clock
generation

Requires only one crystal (24.576 MHz) for all standards
Horizontal and vertical sync detection

Automatic detection of 50 and 60 Hz field frequency,
and automatic switching between PAL and NTSC
standards

Luminance and chrominance signal processing for
PAL BGHI, PAL N, PAL M, NTSC M, NTSC N,
NTSC 4.43, NTSC-Japan and SECAM

User programmable luminance peaking or aperture
correction

Cross-colour reduction for NTSC by chrominance comb
filtering

PAL delay line for correcting PAL phase errors

Real time status information output (RTCO)
Brightness Contrast Saturation (BCS) control on-chip
The YUV (CCIR-601) bus supports a data rate of:

— 864 x fy = 13.5 MHz for 625 line sources

— 858 x fy = 13.5 MHz for 525 line sources.

Data output streams for 16, 12 or 8-bit width with the
following formats:

YUV 4 :1:1 (12-bit)

YUV 4 :2: 2 (16-bit)

YUV 4 : 2 : 2 (CCIR-656) (8-bit)

RGB (5, 6, and 5) (16-bit) with dither

RGB (8, 8, and 8) (24-bit) with special application.
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BUS

Odd/even field identification by a non interlace CVBS
input signal

Fix level for RGB output format during horizontal
blanking

720 active samples per line on the YUV bus

One user programmable general purpose switch on an
output pin
Built-in line-21 text slicer

A 27 MHz Vertical Blanking Interval (VBI) data bypass
programmable by 12C-bus for INTERCAST applications

Power-on control

Two via I12C-bus switchable outputs for the digitized
CVBS or Y/C input signals AD1 (7 to 0) and AD2 (7 to 0)

Chip enable function (reset for the clock generator and
power save mode up from chip version 3)

Compatible with memory-based features (line-locked
clock)

Boundary scan test circuit complies with the
‘IEEE Std. 1149.1 — 1990’ (ID-Code = 0 F111 02 B)

12C-bus controlled (full read-back ability by an external
controller)

Low power (<0.5 W), low voltage (3.3 V), small package
(LQFP64)

5 V tolerant digital 1/O ports.

APPLICATIONS

Desktop/Notebook (PCMCIA) video
Multimedia

Digital television

Image processing

Video phone

Intercast.
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3 GENERAL DESCRIPTION

The Enhanced Video Input Processor (EVIP) is a
combination of a two-channel analog preprocessing
circuit including source selection, anti-aliasing filter and
ADC, an automatic clamp and gain control, a Clock
Generation Circuit (CGC), a digital multi-standard
decoder (PAL BGHI, PAL M, PAL N, NTSC M,
NTSC-Japan NTSC N and SECAM), a
brightness/contrast/saturation control circuit, a colour
space matrix (see Fig.1) and a 27 MHz VBI-data bypass.

4 QUICK REFERENCE DATA

The pure 3.3 V CMOS circuit SAA7111A, analog
front-end and digital video decoder, is a highly integrated
circuit for desktop video applications. The decoder is
based on the principle of line-locked clock decoding and
is able to decode the colour of PAL, SECAM and NTSC
signals into CCIR-601 compatible colour component
values. The SAA7111A accepts as analog inputs CVBS
or S-video (Y/C) from TV or VTR sources. The circuit is
I2C-bus controlled. The SAA7111A then supports several
text features as Line 21 data slicing and a high-speed VBI
data bypass for Intercast.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbbb digital supply voltage 3.0 3.3 3.6 Y
Vbpa analog supply voltage 3.1 3.3 3.5 \Y
Tamb operating ambient temperature 0 25 70 °C
Pa+D analog and digital power - 0.5 - w
5 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7111AHZ LQFP64 | plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm | SOT314-2
SAAT7111AH QFP64 plastic quad flat package; 64 leads (lead length 1.6 mm); SOT393-1
body 14 x 14 x 2.7 mm

1998 May 15




Philips Semiconductors

Product specification

Enhanced Video Input Processor (EVIP) SAAT7111A
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7 PINNING
PIN
SYMBOL I/0/P DESCRIPTION
(L)QFP64

n.c. 1 - Do not connect.

TDO 2 (0] Test data output for boundary scan test; note 1.

TDI 3 I Test data input for boundary scan test; note 1.

T™MS 4 I Test mode select input for boundary scan test or scan test; note 1.

Vssa2 5 P Ground for analog supply voltage channel 2.

Al22 6 I Analog input 22.

Vppa2 7 P Positive supply voltage for analog channel 2 (+3.3 V).

Al21 8 I Analog input 21.

Vssa1 9 P Ground for analog supply voltage channel 1.

Al12 10 I Analog input 12.

Vbpal 11 P Positive supply voltage for analog channel 1 (+3.3 V).

Alll 12 I Analog input 11.

Vsss 13 P Substrate ground connection.

AOUT 14 0] Analog test output; for testing the analog input channels.

Vbpao 15 P Positive supply voltage for internal Clock Generator Circuit (CGC) (+3.3 V).

Vssao 16 P Ground for internal CGC.

VREF 17 (0] Vertical reference output signal (I12C-bit COMPO = 0) or inverse composite blanking
signal (12C-bit COMPO = 1) (enabled via 12C-bus bit OEHV).

VpbDs 18 P Digital supply voltage 5 (+3.3 V).

Vssps 19 P Ground for digital supply voltage 5.

LLC 20 0] Line-locked system clock output (27 MHz).

LLC2 21 o Line-locked clock ¥ output (13.5 MHz).

CREF 22 O Clock reference output: this is a clock qualifier signal distributed by the internal CGC
for a data rate of LLC2. Using CREF all interfaces on the VPO bus are able to
generate a bus timing with identical phase. If CCIR 656 format is selected
(OFTS0 =1 and OFTS1 = 1) an inverse composite blanking signal (pixel qualifier) is
provided on this pin.

RES 23 0] Reset output (active LOW); sets the device into a defined state. All data outputs are
in high impedance state. The 12C-bus is reset (waiting for start condition).

CE 24 Chip enable; connection to ground forces a reset, up from version 3 power save
function additionally available.

Vbbpa 25 P Digital supply voltage input 4 (+3.3 V).

Vssp4 26 P Ground for digital supply voltage input 4.

HS 27 0] Horizontal sync output signal (programmable); the positions of the positive and
negative slopes are programmable in 8 LLC increments over a complete line
(equals 64 ps) via I2C-bus bytes HSB and HSS. Fine position adjustment in 2 LLC
increments can be performed via 12C-bus bits HDEL1 and HDELO.

RTS1 28 0] Two functions output; controlled by 12C-bus bit RTSE1.

RTSEL1 = 0: PAL line identifier (LOW = PAL line); indicates the inverted and
non-inverted R — 'Y component for PAL signals. RTSE1 = 1: H-PLL locked indicator;
a high state indicates that the internal horizontal PLL has locked.
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PIN
SYMBOL I/o/P DESCRIPTION
(LYQFP64
RTSO 29 @) Two functions output; controlled by 12C-bus bit RTSEO.

RTSEO = 0: odd/even field identification (HIGH = odd field). RTSEO = 1: vertical
locked indicator; a HIGH state indicates that the internal Vertical Noise Limiter (VNL)
has locked.

VS 30 (0] Vertical sync signal (enabled via 12C-bus bit OEHV); this signal indicates the vertical
sync with respect to the YUV output. The HIGH period of this signal is approximately
six lines if the VNL function is active. The positive slope contains the phase
information for a deflection controller.

HREF 31 (0] Horizontal reference output signal (enabled via 12C-bus bit OEHV); this signal is used
to indicate data on the digital YUV bus. The positive slope marks the beginning of a
new active line. The HIGH period of HREF is 720 Y samples long. HREF can be used
to synchronize data multiplexer/demultiplexer. HREF is also present during the
vertical blanking interval.

Vssp3 32 P Ground for digital supply voltage input 3.

Vppp3 33 P Digital supply voltage 3 (+3.3 V).

VPO 34 to 39 (0] Digital VPO-bus (Video Port Out) signal; higher bits of the 16-bit VPO-bus or the
(15 to 10) 16-bit RGB-bus output signal. The output data rate, the format and multiplexing

scheme of the VPO-bus are controlled via 12C-bus bits OFTS0 and OFTSL1. If 12C-bus
bit VIPB = 1 the six MSBs of the digitized input signal are connected to these outputs,
configured by the I2C-bus ‘MODE’ bits (see Figs 33 to 40):

LUMA - VPO15 to VPO8, CHROMA - VPO7 to VPOO.

Vssp2 40 P Ground for digital supply voltage input 2.

VbpD2 41 P Digital supply voltage 2 (+3.3 V).

VPO 42 t0 51 0] Digital VPO-bus output signal; lower bits of the 16-bit YUV-bus or the 16-bit RGB-bus
(9to 0) output signal. The output data rate, the format and multiplexing schema of the

VPO-bus are controlled via 12C-bus bits OFTS0 and OFTSL. If I2C-bus bit VIPB = 1
the digitized input signal are connected to these outputs, configured by the I2C-bus
‘MODE’ bits (see Figs 33 to 40): LUMA - VPO15 to VPOS,

CHROMA - VPO7 to VPOO.

FEI 52 Fast enable input signal (active LOW); this signal is used to control fast switching on
the digital YUV-bus. A HIGH at this input forces the IC to set its Y and UV outputs to
the high impedance state.

GPSW 53 (0] General purpose switch output; the state of this signal is set via 12C-bus control and
the levels are TTL compatible.

XTAL 54 @) Second terminal of crystal oscillator; not connected if external clock signal is used.

XTALI 55 I Input terminal for 24.576 MHz crystal oscillator or connection of external oscillator

with CMOS compatible square wave clock signal.

Vssp1 56 P Ground for digital supply voltage input 1.

Vppp1 57 P Digital supply voltage input 1 (+3.3 V).

TRST 58 I Test reset input not (active LOW), for boundary scan test; notes 1, 2 and 3.

TCK 59 I Test clock for boundary scan test; note 1.

RTCO 60 (0] Real time control output: contains information about actual system clock frequency,

subcarrier frequency and phase and PAL sequence.
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PIN
SYMBOL 1/0/P DESCRIPTION
(L)QFP64
IICSA 61 I [2C-bus slave address select;

0 = 48H for write, 49H for read
1 = 4AH for write, 4BH for read.

SDA 62 I/O | Serial data input/output (I2C-bus).
SCL 63 I/O | Serial clock input/output (12C-bus).
n.c. 64 - Not connect.

Notes

1. In accordance with the ‘/EEE1149.1 standard the pads TCK, TDI, TMS and TRST are input pads with an internal
pull-up transistor and TDO a 3-state output pad.

2. This pin provides easy initialization of BST circuit. TRST can be used to force the TAP (Test Access Port) controller
to the Test-Logic-Reset state (normal operation) at once.

3. For board design without boundary scan implementation (pin compatibility with the SAA7110) connect the TRST pin
to ground.

1998 May 15 8
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VREF [17]
VbpDs5 [ 18]
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LLC [20]

LLC2 [21]
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RES [23]
CE [24]
VbDD4 [25]
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vs [30]
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Fig.2 Pin configuration (LQFP64/QFP64).
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8 FUNCTIONAL DESCRIPTION
8.1  Analog input processing

The SAA7111A offers four analog signal inputs, two
analog main channels with source switch, clamp circuit,
analog amplifier, anti-alias filter and video CMOS ADC
(see Fig.5).

8.2  Analog control circuits

The anti-alias filters are adapted to the line-locked clock
frequency via a filter control circuit. During the vertical
blanking time, gain and clamping control are frozen.

8.2.1 CLAMPING

The clamp control circuit controls the correct clamping of
the analog input signals. The coupling capacitor is also
used to store and filter the clamping voltage. An internal
digital clamp comparator generates the information with
respect to clamp-up or clamp-down. The clamping levels
for the two ADC channels are fixed for luminance (60) and
chrominance (128). Clamping time in normal use is set
with the HCL pulse at the back porch of the video signal.

The AGC (automatic gain control for luminance) is used to
amplify a CVBS or Y signal to the required signal
amplitude, matched to the ADCs input voltage range.
The AGC active time is the sync bottom of the video signal.

. controlled
analog input level ADC input level
maximum
+4.5dB y
0dB range tbf 0dB
(1 V(p-p) 27/47 Q)
-7.5dB ‘. .
minimum

MGG063

Fig.4 Automatic gain range.

- TVine ——»
analog line blanking

MGL065

Fig.3 Analog line with clamp (HCL) and gain
range (HSY).

8.2.2 GAIN CONTROL

Signal (white) peak control limits the gain at signal
overshoots. The flow charts (see Figs 13 and 14) show
more details of the AGC. The influence of supply voltage
variation within the specified range is automatically
eliminated by clamp and automatic gain control.

The gain control circuit receives (via the 12C-bus) the static
gain levels for the two analog amplifiers or controls one of
these amplifiers automatically via a built-in automatic gain
control (AGC) as part of the Analog Input Control (AICO).

1998 May 15

8.3  Chrominance processing

The 8-bit chrominance signal is fed to the multiplication
inputs of a quadrature demodulator, where two subcarrier
signals from the local oscillator DTO1 are applied

(0 and 90° phase relationship to the demodulator axis).
The frequency is dependent on the present colour
standard. The output signals of the multipliers are
low-pass filtered (four programmable characteristics) to
achieve the desired bandwidth for the colour difference
signals (PAL and NTSC) or the 0 and 90° FM-signals
(SECAM).

The colour difference signals are fed to the
Brightness/Contrast/Saturation block (BCS), which
includes the following five functions:

« AGC (Automatic Gain Control for chrominance
PAL and NTSC)

¢ Chrominance amplitude matching (different gain factors
for R - Y and B - Y to achieve CCIR-601 levels
Cr and Cb for all standards)

e Chrominance saturation control
¢ Luminance contrast and brightness

 Limiting YUV to the values 1 (min.) and 254 (max.) to
fulfil CCIR-601 requirements.
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The SECAM-processing contains the following blocks:

« Baseband ‘bell’ filters to reconstruct the amplitude and
phase equalized 0 and 90° FM-signals

* Phase demodulator and differentiator
(FM-demodulation)

« De-emphasis filter to compensate the pre-emphasised
input signal, including frequency offset compensation
(DB or DR white carrier values are subtracted from the
signal, controlled by the SECAM-switch signal).

The burst processing block provides the feedback loop of
the chroma PLL and contains;

» Burst gate accumulator
* Colour identification and killer

e Comparison nominal/actual burstamplitude (PAL/NTSC
standards only)

 Loop filter chrominance gain control (PAL/NTSC
standards only)

« Loop filter chrominance PLL (only active for PAL/NTSC
standards)

* PAL/SECAM sequence detection, H/2-switch
generation

« Increment generation for DTO1 with divider to generate
stable subcarrier for non-standard signals.

The chrominance comb filter block eliminates crosstalk
between the chrominance channels in accordance with the
PAL standard requirements. For NTSC colour standards
the chrominance comb filter can be used to eliminate
crosstalk from luminance to chrominance (cross-colour)
for vertical structures. The comb filter can be switched off
if desired. The embedded line delay is also used for
SECAM recombination (cross-over switches).

The resulting signals are fed to the variable Y-delay
compensation, RGB matrix, dithering circuit and output
interface, which contains the VPO output formatter and the
output control logic (see Fig.6).

8.4  Luminance processing

The 8-bit luminance signal, a digital CVBS format or a
luminance format (S-VHS, HI8), is fed through a
switchable prefilter. High frequency components are
emphasized to compensate for loss. The following
chrominance trap filter (f = 4.43 or 3.58 MHz centre
frequency selectable) eliminates most of the colour carrier
signal, therefore, it must be bypassed for S-video
(S-VHS and HI8) signals.
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The high frequency components of the luminance signal
can be peaked (control for sharpness improvement via
12C-bus) in two band-pass filters with selectable transfer
characteristic. This signal is then added to the original
(unpeaked) signal. A switchable amplifier achieves
common DC amplification, because the DC gains are
different in both chrominance trap modes. The improved
luminance signal is fed to the BCS control located in the
chrominance processing block (see Fig.7).

8.5 RGB matrix

Y, Cr and Cb data are converted after interpolation into
RGB data in accordance with CCIR-601
recommendations. The realized matrix equations consider
the digital quantization:

R=Y+1371Cr
G =Y -0.336 Cb - 0.698 Cr
B=Y+1.732 Cbh.

After dithering (noise shaping) the RGB data is fed to the
output interface within the VPO-bus output formatter.

8.6  VBI-data bypass

For a 27 MHz VBI-data bypass the offset binary CVBS
signal is upsampled behind the ADCs. Upsampling of the
CVBS signal from 13.5 to 27 MHz is possible, because the
ADCs deliver high performance at 13.5 MHz sample clock.
Suppressing of the back folded CVBS frequency
components after upsampling is achieved by an
interpolation filter (see Fig.42).

The TUF block on the digital top level performs the
upsampling and interpolation for the bypassed CVBS
signal (see Fig.6).

For bypass details see Figs 8 to 10.

8.7  VPO-bus (digital outputs)

The 16-bit VPO-bus transfers digital data from the output
interfaces to a feature box or a field memory, a digital
colour space converter (SAA7192 DCSC), a video
enhancement and digital-to-analog processor

(SAA7165 VEDAZ2) or a colour graphics board
(Targa-format) as a graphical user interface.
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The output data formats are controlled via the 12C-bus bits
OFTSO0, OFTS1 and RGB888. Timing for the data stream
formats, YUV (4 : 1: 1) (12-bit), YUV (4 : 2 : 2) (16-bit),
RGB (5, 6 and 5) (16-bit) and RGB (8, 8 and 8) (24-bit)
with an LLC2 data rate, is achieved by marking each
second positive rising edge of the clock LLC in conjunction
with CREF (clock reference) (except RGB (8, 8 and 8),
see special application in Fig.32). The higher output
signals VPO15 to VPOS8 in the YUV format perform the
digital luminance signal. The lower output signals

VPO7 to VPOO in the YUV format are the bits of the
multiplexed colour difference signals (B - Y) and (R - ).
The arrangement of the RGB (5, 6 and 5) and

RGB (8, 8 and 8) data stream bits on the VPO-bus is given
in Table 6.

The data stream format YUV 4 : 2 : 2 (the 8 higher output
signals VPO15 to VPOB8) in LLC data rate fulfils the
CCIR-656 standard with its own timing reference code at
the start and end of each video data block.

A pixel in the format tables is the time required to transfer
a full set of samples. If 16-bit 4 : 2 : 2 format is selected
two luminance samples are transmitted in comparison to
one (B - Y) and one (R - Y) sample within a pixel.

The time frames are controlled by the HREF signal.

Fast enable is achieved by setting input FEI to LOW.
The signal is used to control fast switching on the digital
VPO-bus. HIGH on this pin forces the VPO outputs to a
high-impedance state (see Figs 18 and 19). The 12C-bus
bit OEYC has to be set HIGH to use this function.

The digitized PAL, SECAM or NTSC signals AD1 (7 to 0)
and AD?2 (7 to 0) are connected directly to the VPO-bus
via I2C-bus bit VIPB = 1 and MODE =4, 5, 6 or 7.

AD1 (7 to 0) - VPO (15 to 8) and
AD2 (7 to 0) - VPO (7 to 0).

The selection of the analog input channels is controlled via
I2C-bus subaddress 02 MODE select.

The upsampled 8-bit offset binary CVBS signal (VBI-data
bypass) is multiplexed under control of the 12C-bus to the
digital VPO-bus (see Fig.8).

8.8 Reference signals HREF, VREF and CREF

* HREF: The positive slope of the HREF output signal
indicates the beginning of a new active video line.
The high period is 720 luminance samples long and is
also present during the vertical blanking.

The description of timing and position from HREF is
illustrated in Figs 15, 16, 21 and 23.
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* VREF: The VREF output delivers a vertical reference
signal or an inverse composite blank signal controlled
via the 12C-bus [subaddress 11, inverse composite
blank (COMPO)]. Furthermore four different modes of
vertical reference signals are selectable via the 12C-bus
[subaddress 13, vertical reference output control
(VCTR1 and VCTRO)]. The description of VREF timing
and position is illustrated in Figs 15, 16, 24 and 25.

« CREF: The CREF output delivers a clock/pixel qualifier
signal for external interfaces to synchronize to the
VPO-bus data stream.

Four different modes for the clock qualifier signal are
selectable via the 12C-bus [subaddress 13, clock
reference output control (CCTR1 and CCTRO)].

The description of CREF timing and position is
illustrated in Figs 16, 18, 20 and 21.

8.9  Synchronization

The prefiltered luminance signal is fed to the
synchronization stage. Its bandwidth is reduced to 1 MHz
in a low-pass filter. The sync pulses are sliced and fed to
the phase detectors where they are compared with the
sub-divided clock frequency. The resulting output signal is
applied to the loop filter to accumulate all phase
deviations. Internal signals (e. g. HCL and HSY) are
generated in accordance with analog front-end
requirements. The output signals HS, VS, and PLIN are
locked to the timing reference, guaranteed between the
input signal and the HREF signal, as further improvements
to the circuit may change the total processing delay. It is
therefore not recommended to use them for applications
which require absolute timing accuracy on the input
signals. The loop filter signal drives an oscillator to
generate the line frequency control signal LFCO

(see Fig.7).

8.10 Clock generation circuit

The internal CGC generates all clock signals required for
the video input processor. The internal signal LFCO is a
digital-to-analog converted signal provided by the
horizontal PLL. It is the multiple of the line frequency

429
432

x f

6.75MHz = y

Internally the LFCO signal is multiplied by a factor of 2 or 4
in the PLL circuit (including phase detector, loop filtering,
VCO and frequency divider) to obtain the LLC and LLC2

output clock signals. The rectangular output clocks have

a 50% duty factor (see Fig.26).
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8.11 Power-on reset and CE input

A missing clock, insufficient digital or analog Vppag supply
voltages (below 2.7 V) will initiate the reset sequence; all
outputs are forced to 3-state. The indicator output RES is
LOW for approximately 128LLC after the internal reset and
can be applied to reset other circuits of the digital TV
system.

It is possible to force a reset by pulling the chip enable
(CE) to ground. After the rising edge of CE and sufficient
power supply voltage, the outputs LLC, LLC2, CREF,
RTCO, RTSO0, RTS1, GPSW and SDA return from 3-state
to active, while HREF, VREF, HS and VS remain in 3-state
and have to be activated via 12C-bus programming

(see Table 5).

8.12 RTCO output

The real time control and status output signal contains
serial information about the actual system clock
(increment of the HPLL), subcarrier frequency [increment
and phase (via reset) of the FSC-PLL] and PAL sequence
bit. The signal can be used for various applications in
external circuits, e.g. in a digital encoder to achieve clean
encoding (see Fig.20).

8.13 The Line-21 text slicer

The text slicer block detects and acquires Line-21 Closed
Captioning data from a 525-line CVBS signal. Extended
data services on Line-21 Field 2 are also supported.

If valid data is detected the two data bytes are stored in two
12C-bus registers. A parity check is also performed and the
result is stored in the MSB of the corresponding byte.

A third I2C-bus register is provided for data valid and data
ready flags. The two bits F1VAL and F2VAL indicate that
the input signal carries valid Closed Captioning data in the
corresponding fields. The data ready bits FIRDY and
F2RDY have to be evaluated if asynchronous I2C-bus
reading is used.

1998 May 15
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8.13.1 SUGGESTIONS FOR |2C-BUS INTERFACE OF THE
DISPLAY SOFTWARE READING LINE-21 DATA

There are two methods by which the software can acquire
the data:

1. Synchronous reading once per frame (or once per
field); It can use either the rising edge (Line-21 Field 1)
or both edges (Line-21 Field 1 or 2) of the ODD signal
(pin RTSO) to initiate an 12C-bus read transfer of the
three registers 1A, 1B and 1C.

Asynchronous reading; It can poll either the FLRDY bit
(Line-21 Field 1) or both FIRDY/F2RDY bits (Line-21
Field 1 or 2). After valid data has been read the
corresponding F*RDY bit is set to LOW until new data
has arrived. The polling frequency has to be slightly
higher than the frame or field frequency, respectively.
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TBP7 100 »|o AD1BYP — ] 0
(CvBS) MUX MUX
CVBS BYP | REGISTER » VPO151t0 8
up (LUMA see Fig. 37) up
Y or YUV — 1 1
T SWHI
BCHIL | BCHIO | SWHI
VBP0 ——] 0 0 1
. VIPB
0 1 0 ~ I12C-bus
VBP4 —»— 1 0 VBPO
BCHI1to 0 . 1 1 VBP4
12C-bus "
>0 AD2BYP ——— 0
MUX MUX
cvBS BYP [ REGISTER » VPO7 100
up (CHROMA see Fig. 37) up
UV or YUV 1 1 »— 1
T SWLO
BCLO1| BCLOO| SWLO
VBP0 —»— 0 0 1
0 1 0
VBP4 —»— 1 0 VBPO
BCLO1 to 0 R 1 1 vBP4
12C-bus "
REG 4 x REG
V_GATE > > » VBP4
(programmable) EN
A
HREFINT > _\_ CLOCK 0 CLOCK 0
» VBPO

MGG064

HREFINT = internal horizontal reference.

TBP = upsampled CVBS input data (27 MHz).

AD1BYP/AD2BYP = digitized CVBS input data and Y/C input data (13.5 MHz).
VBPO = programmable vertical reference signal.

VBP4 = delayed programmable vertical reference signal (4LLC clocks delay).

Fig.8 Multiplexing of the CVBS signal to the VPO-bus.
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REG
VREF CCIR 656 ————— > viv
EN clc
JU T|T| VREFOUT
HREFINT —»— _\_ CLOCK 0 R|R
1|10
VBPO > 0|0 REG
VBPa > VREFINT N HREF
v 0 | 1 | VREF CCIR 656
1({0|vBPO
REG
VREFINT > 1]1]VvBP4 CLKO
EN »— 0
IO + REG
HREFINT ——— | CLOCK 0 VCTR1t00 MUX = > VREF
s
+ CLOCK 0
COMPO MGG065
VREF_CCIR 656 = vertical reference signal referring to the field interval definitions of CCIR656.
HREFINT = internal horizontal reference signal.
VREFINT = internal vertical reference signal.
VBPO = programmable vertical reference signal.
VBP4 = delayed programmable vertical reference signal (4LLC clocks delay).
Fig.9 VREF output signal generation.
c|C
c|C
CREFINT —>— | T|T| CREFOUT
R|R
1/0 REG
selected —»— > —» CREF
VREF 0| 0 | CREFINT
01| O0ifVREF=0
CCTR1100 1|o|1ifvREF=0
11| 1 (always HIGH) CLOCK O
MGG066

CREFINT = internal clock qualifier signal.

Fig.10 CREF output signal generation.
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9 BOUNDARY-SCAN TEST

The SAA7111A has built in logic and 5 dedicated pins to
support boundary-scan testing which allows board testing
without special hardware (nails). The SAA7111A follows
the IEEE Std. 1149.1 - Standard Test Access Port and
Boundary-Scan Architecture’ set by the Joint Test Action
Group (JTAG) chaired by Philips.

The 5 special pins are Test Mode Select (TMS), Test
Clock (TCK), Test Reset (TRST), Test Data Input (TDI)
and Test Data Output (TDO).

The BST functions BYPASS, EXTEST, INTEST,
SAMPLE, CLAMP and IDCODE are all supported

(see Table 1). Details about the JTAG BST-TEST can be
found in the specification “EEE Std. 1149.1". A file
containing the detailed Boundary-Scan Description
Language (BSDL) description of the SAA7111A is
available on request.

9.1 Initialization of boundary-scan circuit

The Test Access Port (TAP) controller of an IC should be
in the reset state (TEST_LOGIC_RESET) when the IC is
in functional mode. This reset state also forces the
instruction register into a functional instruction such as
IDCODE or BYPASS.

To solve the power-up reset, the standard specifies that
the TAP controller will be forced asynchronously to the
TEST_LOGIC_RESET state by setting the TRST pin
LOW.

Table 1  BST instructions supported by the SAA7111A

9.2 Device identification codes

A Device Identification Register (DIR) is specified in ‘ITEEE
Std. 1149.1-1990 - IEEE Standard Test Access Port and
Boundary-Scan Architecture’ (IEEE Std. 1149.1b-1994).
It is a 32-bit register which contains fields for the
specification of the IC manufacturer, the IC part number
and the IC version number. Its biggest advantage is the
possibility to check for the correct ICs mounted after
production and determination of the version number of
ICs during field service.

When the IDCODE instruction is loaded into the BST
instruction register, the identification register will be
connected between TDI and TDO of the IC.

The identification register will load a component specific
code during the CAPTURE_DATA_REGISTER state of
the TAP controller and this code can subsequently be
shifted out. At board level this code can be used to verify
component manufacturer, type and version number.
The device identification register contains 32-bits,
numbered 31 to 0, where bit 31 is the Most Significant Bit
(MSB) (nearest to TDI) and bit 0 is the Least Significant
Bit (LSB) (nearest to TDO); see Fig.11.

INSTRUCTION

DESCRIPTION

BYPASS This mandatory instruction provides a minimum length serial path (1 bit) between TDI and TDO
when no test operation of the component is required.

EXTEST This mandatory instruction allows testing of off-chip circuitry and board level interconnections.

boundary-scan register.

SAMPLE This mandatory instruction can be used to take a sample of the inputs during normal operation of
the component. It can also be used to preload data values into the latched outputs of the

CLAMP This optional instruction is useful for testing when not all ICs have BST. This instruction addresses
the bypass register while the boundary-scan register is in external test mode.

IDCODE This optional instruction will provide information on the components manufacturer, part number and
version number.

INTEST This optional instruction allows testing of the internal logic (no support for customers available).

USER1 This private instruction allows testing by the manufacturer (no support for customers available).

1998 May 15
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TDI —]

MSB LSB

31 28 27 12 11 0
0010 1111000100010001 00000010101 1 [—TDO
4-bit 16-bit part number 11-bit manufacturer

version indentification MGL111
code

Fig.11 32 bits of identification code.
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10 GAIN CHARTS

MGC648
e kf 20 x| | i ( >12 )
actor gg = 20 x lo ain =
dB dB J109 766 i
55 }
\
35 }
bit[8]=1 i>256 |
i5—m—m————fFHF - — — — — -
‘ bit[8]=0 <256
\
-0.5 [ |
\
‘ .
. 257 +i
25 factor 4g = 20 x log 19 gain —( 512 )
\
-4.5 | L
0

gain value (i)

Fig.12 Amplifier curve.

ANALOG INPUT

4
+ CLAMP | |—CLAMP | | NO CLAMP | |+ GAIN| |—GAIN| |fas’[—GAIN| |SIOW+GAIN|

MGC647

WIPE = white peak level (254); SBOT = sync bottom level (1); CLL = clamp level [60 Y (128 C)];
HSY = horizontal sync pulse; HCL = horizontal clamp pulse.

Fig.13 Clamp and gain flow.
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ANALOG INPUT
i 9
AMPLIFIER gan DAC ——

[ ANTI-ALIAS FILTER |

ADC

8
t————>(LUMA/CHROMA DECODER )
v

A

NO ACTION L vBLK O

A
[ +uF | [+ | [Fiicef [+1iice | -uic2 | [ +-o]

[sTor| | GAIN ACCUMULATOR (18 BITS) |

v

[ ACTUAL GAIN VALUE 9-BIT (AGV) [-6/+6 dB] |

v

[uPoATE ——| Fov |
v
-

MGC652

I GAIN VALUE 9-BIT

X = system variable; Y = IAGV - FGVI > GUDL; VBLK = vertical blanking pulse;
HSY = horizontal sync pulse; AGV = actual gain value; FGV = frozen gain value.

Fig.14 Gain flow chart.
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11 LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134); all ground pins connected together and all supply
pins connected together.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbbb digital supply voltage -0.5 +4.6 Y
Vbpa analog supply voltage -0.5 +4.6 \
Via) input voltage at analog inputs -0.5 Vppa +0.5 |V

(4.6 max.)
Voa) output voltage at analog output -0.5 Vppa+ 0.5 |V
Vi) input voltage at digital inputs and outputs outputs in 3-state -0.5 +5.5 Y
Vo) output voltage at digital outputs outputs active -0.5 Vpopp + 0.5 |V
AVsg voltage difference between Vgsag and Vssa - 100 mV
Tstg storage temperature -65 +150 °C
Tamb operating ambient temperature 0 70 °C
Tamb(bias) operating ambient temperature under bias -10 +80 °C
Vesd electrostatic discharge all pins note 1 -2000 +2000 \%
Note
1. Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ resistor.
12 CHARACTERISTICS
Vppp = 3.01t0 3.6 V; Vppa =3.1t0 3.5 V; Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supplies
Vbbb digital supply voltage 3.0 3.3 3.6 Vv
bbb digital supply current - 63 70 mA
Pb digital power - 0.21 - \W
Vbpa analog supply voltage 3.1 3.3 3.5 Vv
Ibpa analog supply current AOSL = [1:0] = 00b; - 52 - mA

AOUT not connected
Pa analog power - 0.17 - w
Pa+D analog and digital power - 0.38 - w
Ppd analog and digital power in | CE connected to ground - 0.02 - w
power-down mode (since version 3)
Analog part
Ictlamp clamping current V=09V DC - +3.5 - HA
Vip-p) input voltage for normal video levels 0.3 0.7 1.2 \%
(peak-to-peak value) [1V (p-p)]; -3dB
termination 27/47 Q and
AC coupling required;
coupling capacitor = 22 nF
|Zi| input impedance clamping current off 200 - - kQ
Ci input capacitance - - 10 pF
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Ocs channel crosstalk fi=5 MHz - - -50 dB

Analog-to-digital converters

B bandwidth at-3dB - 7 - MHz

Quitt differential phase - 2 - deg
(amplifier plus anti-alias
filter = bypass)

Gyt differential gain - 2 - %
(amplifier plus anti-alias
filter = bypass)

fekanc ADC clock frequency 12.8 - 14.3 MHz

DLE DC differential linearity - 0.7 - LSB
error

ILE DC integral linearity error - 1 - LSB

Digital inputs

ViL(scL,sDA) LOW level input voltage -0.5 - +0.3Vppp |V
pins SDA and SCL

ViH HIGH level input voltage 0.7Vppp - Vopop + 0.5 |V
pins SDA and SCL

ViL(xtal) LOW level CMOS input -0.3 - +0.8 V
voltage pin XTALI

ViH(xtal) HIGH level CMOS input 2.0 - Vppp + 0.3 |V
voltage pin XTALI

Vitn LOW level input voltage all -0.3 - +0.8 Vv
other inputs

ViHn HIGH level input voltage 2.0 - 5.5 Vv
all other inputs

I input leakage current - - 1 HA

Ci input capacitance outputs at 3-state - - 8 pF

Cin input capacitance all other - - 5 pF
inputs

Digital outputs

VouscL,spa) | LOW level output voltage | SDA/SCL at 3 mA (6 mA) | - - 0.4 (0.6) \
pins SDA and SCL sink current

VoL LOW level output voltage | Vppp = max; lop. =2 mA 0 - 0.4 \%

VoH HIGH level output voltage |Vppp =min, loy=-2mA |2.4 - Vppp + 0.5 |V

VoL (el LOW level output voltage -0.5 - +0.6 \%
for clocks

VOoH(clk) HIGH level output voltage 2.4 - Vppp + 0.5 |V
for clocks

Lo output leakage current at 3-state mode - - 10 A

FEl input timing

tsu:pAT input data set-up time 13 - - ns

tHD:DAT input data hold time 3 - - ns

1998 May 15
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Data and control output timing;  note 1

CL output load capacitance 15 - 40 pF

toHD:DAT output hold time CL=15pF 4 - - ns

tpp propagation delay CL=25pF - - 20 ns

tppz propagation delay to - - 20 ns
3-state

Clock output timing (LLC and LLC2);  note 2

CLuLo output load capacitance 15 - 40 pF

Tey cycle time LLC 35 - 39 ns

LLC2 70 - 78 ns

e duty factors for t; cu/tLic | CL =25 pF 40 - 60 %
and ti con/tuice

tr rise time LLC, LLC2 - - 5 ns

i fall time LLC, LLC2 - - 5 ns

tq delay time LLC outputto |at1.5V; -4 - +8 ns
LLC2 output LLC/LLC2 = 25 pF

Data qualifier output timing (CREF)

toHD:CREF output hold time CL=15pF 4 - - ns

tpD:CREF propagation delay from CL=25pF - - 20 ns
positive edge of LLC

Clock input timing (XTALI)

OxTALI | duty factor for txraLH/txtaL | NOminal frequency 40 - 60 %

Horizontal PLL

fun nominal line frequency 50 Hz field - 15625 - Hz
60 Hz field - 15734 - Hz
Afy/fyn permissible static deviation - - 5.7 %
Subcarrier PLL
fscn nominal subcarrier PAL BGHI - 4433619 |- Hz
frequency NTSC M; NTSC-Japan - 3579545 |- Hz
PAL M - 3575612 |- Hz
PAL N - 3582056 |- Hz
Afgc lock-in range +400 - - Hz
Crystal oscillator
fa nominal frequency 3rd harmonic; note 3 - 24.576 - MHz
Afff, permissible nominal - - +50 1076
frequency deviation
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Crystal oscillator
fa nominal frequency 3rd harmonic; note 3 24.576 - MHz
JAY/L ™ permissible nominal - +50 106
frequency deviation
AT/, permissible nominal - +20 1076
frequency deviation with
temperature
CRYSTAL SPECIFICATION (X1)
Tamb(x1) operating ambient - 70 °C
temperature
CL load capacitance - - pF
Rs series resonance resistor 40 80 Q
Cq motional capacitance 1.5+20% |- fF
Co parallel capacitance 3.5+20% |- pF
Notes

1. The levels must be measured with load circuits; 1.2 kQ at 3 V (TTL load); C, = 50 pF.

2. The effects of rise and fall times are included in the calculation of tonp:pat, tep and tppz. Timings and levels refer to
drawings and conditions illustrated in Figs 15 and 16.

3. Order number: Philips 4322 143 05291.

Table 2 Processing delay

TYPICAL ANALOG DELAY

DIGITAL DELAY
ADCIN - VPO (LLC CLOCKS)
[YDEL(2 to 0) = 000]; note 1

FUNCTION Al22 -, ADCIN (AOUT) (ns)
Without amplifier or anti-alias filter 15
With amplifier, without anti-alias filter 25
With amplifier and anti-alias filter 75

179

Note

1. Digital processing delay (LLC CLOCKS) for VBI data is defined in Fig.23 ‘Horizontal timing diagram’.
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13 TIMING DIAGRAMS

SN
o uo
<<<

CLOCK OUTPUT LLC 7

PD
—| 'oHD;DAT |~
OUTPUTS VPO, HREF, 2.4V
VREF, VS, HS 0.6V
MGC658
An explanation of the output formats is given in Table 6.
Fig.15 Clock/data timing (8-bit CCIR-656 format of the VPO-bus).
Y/
—t
CLOCK OUTPUT LLC T_\_/ —32V
-t

r
- tF’D —_—
P N\ 56V

——

{OHD:CREF

- |~ YLc2 - =l "6
CLOCK OUTPUT LLC2 \ —
- 0.6

-~ tPDH

OUTPUT CREF _/

<<<

{OHD;DAT ™ -

OUTPUTS VPO, HREF, \& / 24V
VREF, VS, HS 06V

MGC659

An explanation of the output formats is given in Table 6. The FEI timing of the VPO-bus is illustrated in Figs 18 and 19.

Fig.16 Clock/data timing (12 and 16-bit CCIR-601 format of the VPO-bus).
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- fYyyc——m »j+——fjc——m»
-t | cL —
— 24V
CLOCK OUTPUT LLC — 15V
/ - 06V
— *tf —- *tl'
~—flcH—
~——tpp; CREF—> - tOHD;CREF
— 24V
OUTPUT CREF — 15V
— 06V
- + lOHD;CREF <+——1ppD:.CREF—* - - OHD;CREF
RGB (8, 8, 8) data R(7:3) igg
VPO15 to VPOS8 :
G(7:5) 0BV
- - OHD;DAT - - OHD;DAT
. / //\ /
RGB (8, 8, 8) data R(2:0) Gl 2) i;‘x
VPOT to VPOO G(1:0) B(7:3) :
B(2:0) & \ 0.6V
MBH227
- tPD —_—

An explanation of the output formats is given in Table 6.

Fig.17 Clock/data timing for RGB (8, 8 and 8) output format.

LLC )
|
|
|
|

crerl v/ /T /\

|
|
HREF /) / 1
t?U;DAT
|
|
|
|
|
|
|
|
|
|

‘ ‘ |

Vg
'OHD;DAT —| |=—

X y

—

AN

FEI PDZ

— “*t

—- ‘<—rtPD

|
I
\
\
I
I
I
|
}
HD; DAT
|
I
!
T
I
I
I
1

,,,,,,
VPO REXXXRXAXRRRANN A

MGC656

- —] -
to 3-state from 3-state

12C-bus bit FECO = 1.

Fig.18 FEI timing diagram (FEI sampling at CREF = HIGH) for OFTS = 0, 1 or 2).
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ceer [\ / /T L /T 1/ L/ L/
HREF // /4
tsupatr™| |=— | —| |= "HD;DAT
FEI Y topz — ‘« RN
—| |= 'oHD;DAT e ‘*’ pp

veo [T > X X

‘ MGC657

—- ‘4— —- -
to 3-state from 3-state

Timing is compatible with SAA7110; 12C-bus bit FECO = 0.

Fig.19 FEI timing diagram (FEI sampling at CREF = LOW) for OFTS = 0, 1 or 2).

transmitted once per line

SEQUENCE
LOW a [a)]
u u DTO RESETW®
x x
HIGH INCRppLL | INCRESCPLL w RESERVED
w | 50 Hz fields: 235
x & || 60 Hz fields: 232
7777777 —»|e——128 —»| |[«— 16 | 2 |4 45 > 3] |f——————
BIT NO.: 15 ———————— 0| 222120191817 16151413121110 9 8 7 6 5 4 3 2 1 0
" TIMESLOT: 01 16 19 63 6768

MGC649

(1) Set to zero for one transmission, if a phase reset of the fsc — DTO is applied via I2C-bus bit CDTO. RTCO sequence is generated in LLC/4.
The HPLL increment represents the actual LFCO frequency (fLrco % 4 = fi c); 16 LSB from 20, upper four bits are fixed to 0100b.
INCRHPLL XTAL

LFCO ~ 2word length DTO2

Where: fxraL = 24.576 MHz, word length DTO2 = 20 bits.

The fsc increment represents the actual subcarrier frequency (related to the actual clock); 23 LSB from 24, MSB is 0b.

- INCRFSCPLLXfXTAL INCRHF'LL

X
sc word length DTO1 19
2 . 2

Where: word length DTO1 = 24 bits.

x f

f

Fig.20 Real time control output.
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CREF | | | |

LLC2 [ , | | | [

|
START OF ACTIVE LINE

HREF / |

I |
|
. !
I |
| | |
|
Yn A 1o X T Y X 3 X 4
I i I
| | |
UVn LA Tw X v X TlTw X v2 X u4
| I i
| | |
| | |
: | |
|
| I | END OF ACTIVE LINE |
| | I
HREF | : : : \_|
| | |
Yn 715 X 716 X ; 717 X ;718 X ; 719 N :
| | | | |
] | } | |
uvn  vria X jurie X lvrie X ju7is X 1V7is X\ |
| | | ! |
I I | I I

MGC646

Fig.21 HREF timing diagram.

LLC

tSU*‘ -—typ =

S//ARA\

—- -—toHD

VPO /

MBH766

—- -—tppz -——tpp —

Fig.22 FEI timing in CCIR 656 mode [OFTS (1 : 0) = 3].
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-— 26 x 1/LLC

VBI

179 x 1/LLC
- = | processing delay CVBS->VPO®?)

Y - output \
outpu 0 sync clipped

HREF (50 Hz) [ [

- -— 12 x 2/LLC
——— 720 x 2/LLC —— | 144 x 2/LLC ————» |-

27 x2/LLC —»| [=-43x2/LLC »

RTS1 (PLIN)®

— -—4/LLC

HS - <—|—>

HS(S0HZ) 108 0 -107
programming range | |
(step size: 8/LLC)

HREF (60 Hz) I I
23 x 2/[LLC—» -—
- -— 16 x 2/LLC

— 720 x2/LLC—»| |——138%x2/LLC ——— | =—

HS (60 Hz) B :|—>

HS (60 Hz) 107 0 -106
programming range f {
(step size: 8/LLC) MGD701

(1) PLIN is switched to output RTS1 via I2C-bus bit RTSE1 = 0.
(2) See Table 2.
(3) HDEL(1:0)=00,YDEL(2:0)=000.

Fig.23 Horizontal timing diagram.
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| 622 | 6231 624 | 6251 1 | 2 |1 3 | 4 1 5 1 6 | 7

input CVBS

F—rrrrrrwanrsanrrrrrer

HREF

|N LI LI LI LI LI LI LI LI LI

VREF VRLN =1(2)

VREF VRLN = 0@l

VS []

|«— 535 x 2/LLC

RTSO (0DD)M

(a) 1st field

| 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320

input CVBS

I 335

| 336 | 337

T rrrwannnrrrrro s Ak

HREF

-+
—!_I LI LI LI LI LI LI LI LI LI L
! 1
‘ i

L

LI

VREF VRLN = 1

=
VREF VRLN =0

»‘ ‘# 77 x 2/ILLC

Vs [ ] I

RTSO (ODD)W |

(b) 2nd field

(1) ODD is switched to output RTSO via I12C-bus bit RTSEO = 0.
(2) Additional VREF positions can be achieved via 12C-bits VCTR1 and VCTRO (see Fig.9).

The luminance peaking and the chrominance trap are bypassed during VREF = 0 if 12C-bus bit VBLB is set to logic 1.

MGG069

The chrominance delay line (chrominance-comb filter for NTSC, phase error correcting for PAL) is disabled during VREF = 0.

Fig.24 Vertical timing diagram for 50 Hz [nominal input signal VNL in normal mode (VNOI = 00b)].
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522 523 524 525 1 2 3 4 5 6 7 8 17 18 19
les)! @ @' @' @w!'e!le!'o!e!@!a! al )l e)! @

mutcves T T T T T T LLLALL L TrrTrr "

e N e e B e e e e " S U W W

| | |

VRLN =103 !
VREF ; y i

VRLN =00 1 !
VREF | y [

— | «— 520 x 2/LLC
vs [ ] I

RTS0 (0DD)Y |

(a) 1st field

250 260 261 262 263 | 264 = 265 = 266 | 267 | 268 | 260 | 270 | 271 280 | 281 282
I 262)! (263)! (264)! (265)! (266)! (267)! (268)! (269)! 270)! 271)! (272)! (273)! (274)! (283)! (284)! (285)

mputcves I T T T T T T LA L A A T rr e @

e N W B e W e e e T LU
| |
VRLN = 13) i |
VREF 1 / 1
VRLN = 0® ! i
VREF ] y [~

»‘ ‘« 81 x 2/LLC

vs L] I

RTSO0 (oDD)D

(b) 2nd field meeor

(1) ODD is switched to output RTSO0 via 12C-bus bit RTSEO = 0.

(2) Line numbers in parenthesis refer to CCIR line counting.

(3) Additional VREF positions can be achieved via 12C-bus bits VCTR1 and VCTRO (see Fig.9).

The luminance peaking and the chrominance trap are bypassed during VREF = 0 if 12C-bus bit VBLB is set to logic 1.

The chrominance delay line (chrominance-comb filter for NTSC, phase error correcting for PAL) is disabled during VREF = 0.

Fig.25 Vertical timing diagram for 60 Hz [nominal input signal VNL in normal mode (VNOI = 00b)].
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Table 3 Digital output control

14 CLOCK SYSTEM

_— 14.1 lock i ircui
OEYC FEN TCLOW 1}5/?;)8 7\/;% Clock generation circuit
The internal CGC generates the system clocks LLC, LLC2
0 0 0 Z and the clock reference signal CREF. The internally
1 0 0 active generated LFCO (triangular waveform) is multiplied by 4
via the analog PLL (including phase detector, loop filter,
0 1 0 z L
VCO and frequency divider). The rectangular output
1 1 0 Z signals have a 50% duty factor.
0 0 1 VA Z
1 0 1 active Z Table 4 Clock frequencies
0 1 1 Z A CLOCK FREQUENCY (MHz)
1 1 1 Z z XTAL 24576
Note LLC 27
1. Only active in 656-format (OFTS = 3). LLC2 13.5
LLC4 6.75
LLC8 3.375
LFco —»| BAND PASS CrOSs || _PHASE LOOP OSCILLATOR [—»
FC=LLCA [ | peTecrion DETECTION [ *|  FILTER LLe
DIVIDER DIVIDER
12 12 [T e2
DELAY [—» CREF

Fig.26 Block diagram of clock generation circuit.

MGC632
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14.2 Power-on control

Power-on reset is activated at power-on, chip enable, PLL clock generation failure and if the supply voltage falls below
2.7 V. The RES signal can be applied to reset other circuits of the digital picture processing system.

LLCINT

RESINT

POC VDDA

ANALOG

POC VDDD

DIGITAL

LLC

v

CE

POC
LOGIC

|
1
1
1
1
1
1
1
CLOCK :
PLL I X
T
| —>
1
1
1
|

--—— sOme MmS —»

20 to 200 ps
PLL-delay

896 LCC

| 4128 LCC—»

digital delay

- <lms

CE = chip enable input; XTAL = crystal oscillator output; LLCINT = internal system clock;
RESINT = internal reset; LLC = line-locked clock output; RES = reset output (active LOW).

Fig.27 Power-on control circuit.

MGC633
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Table 5 Power-on control sequence
INTERNAL POWER-ON CONTROL PIN OUTPUT STATUS FUNCTION

SEQUENCE

Directly after power-on
asynchronous reset

VPO15 to VPOO, RTCO, RTS0, RTS1,
GPSW, HREF, VREF, HS, VS, LLC,
LLC2 and CREF are in high-impedance
state

direct switching to high impedance for
20 to 200 ms

Synchronous reset sequence

LLC, LLC2, CREF, RTCO, RTSO,
RTS1, GPSW and SDA become active;
VPO15 to VPOO, HREF, VREF, HS and
VS are held in high-impedance state

internal reset sequence

Status after power-on control
sequence

VPO15 to VPOO, HREF, VREF, HS and
VS are held in high-impedance state

after power-on (reset sequence) a
complete 12C-bus transmission is
required

15 OUTPUT FORMATS

Table 6 Output formats of the VPO bus (note 1)

SleNiL 411 (12-BIT) (16-4I§I?I')(2) CCIR-656 (8-BIT)® | RGB (16-BIT)® | RGB (24-BIT)@
VPO15 Yo7 | Y17 | Yo7 | Y37 Yo7 Y17 Uo7 | Yo7 | Vo7 | Y17 R4 R7 R7
VPO14 Yos | Yi6 | Y26 | Y3s Yos Y16 Uos | Yos | Vos | Yis R3 R6 R6
VPO13 Yos | Yi5 | Yo5 | Y35 Yos Y15 Uos | Yos | Vos | Yis R2 R5 R5
VPO12 Yos | Yia | Y24 | Yau Yoa Y14 Uos | Yoa | Voa | Y1a R1 R4 R4
VPO11 Yoz | Y13 | Y23 | Y33 Yo3 Y13 Uoz | Yoz | Voz | Y13 RO R3 R3
VPO10 Yoo | Yi2 | Y22 | Y32 Yoz Y12 Uog2 | Yoz | Voz | Y12 G5 G7 G7
VPO9 Yor | Yu | Yo1 | Ya1 | You Y11 | Uo1 | Yo1 | Vo1 | Yuu G4 G6 G6
VPO8 Yoo | Yio | Yoo | Yao | Yoo | Yio | Yoo | Yoo | Voo | Y10 G3 G5 G5
VPO7 Uo7 | Uos | Uos | Uos | Uo7 | Vor | X | X | X | X G2 G4 R2
VPO6 er U04 Uoz Uoo er Voe X X X X Gl G3 R1
VPO5 Vo7 | Vos | Vo | Vor | Uos | Vos | X | X | X | X GO G2 RO
VPO4 Vos | Voa | Voo | Voo | Uoa | Voa | X | X | X | X B4 B7 G1
VPO3 X | X | X X [ Uz | Voa | X | X[ X[ X B3 B6 GO
VPO2 X | X | X[ X [ Uz | Voo | X[ X ] X | X B2 B5 B2
VPO1 X | X | X X[ U | Voo | X[ X[ X[ X B1 B4 B1
VPOO X | X | X[ X U | Voo | X X[ XX BO B3 BO
Pixel 0 1 2 3 0 1 0 1 - note 5 | note 6
order Y
Pixel 0 0 0 - -
order UV
Data rates LLC2 LLC2 LLC LLC2 -
12C-bus OFTS0=0 OFTS0=1 OFTS0=1 OFTS0=0 OFTS0=0
control OFTS1=1 OFTS1=0 OFTS1=1 OFTS1=0 OFTS1=0
signals RGB888 = X RGB888 = X RGB888 = X RGB888 = 0 RGB888 = 1
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Notes to Table 5

1. VPO bus allows connection to 5 V video data bus systems.

2. Values in accordance with CCIR 601.

3. Before and after the video data, video timing codes are inserted in accordance with CCIR 656.
a) VPO15 to VPO8 = VPO7 to VPOO = CCIR 656 data if 12C-bus bit TCLO =0
b) VPO15 to VPOS8 = CCIR 656 data, VPO7 to VPOO = 3-state if 12C-bus bit TCLO = 1.

4. During HREF = LOW RGB levels are set to 16 (10 hex). RGB 16-bit is achieved by dropping the LSBs of the 8-bit
signals (after dithering if desired).

CREF = 0 (see Fig.17).
CREF =1 (see Fig.17).

+255 ——m 8™ ™ +256 ——m 8@ +255 —m88™ ™
+235 “ white +240 ry blue 100% +240 ry red 100%
+212 ry blue 75% +212 yy red 75%
+128 | LUMINANCE 100% +128 colourless +128 colourless
U-COMPONENT V-COMPONENT
+44 l yellow 75% +44 l cyan 75%
+16 A4 black +16 A4 yellow 100%  +16 A4 cyan 100%
ot ot 0-!
MGC634
a. Y output range. b. U output range (Cb). C. V output range (Cr).

CCIR Rec. 602 digital levels.

Equations for modification to the YUV levels via BCS control 12C-bus bytes BRIG, CONT and SATN.
Luminance:

Your = Int[cgi\” x (Y-128) | +BRIG

Chrominance:
SATN
Wour = Int[ 258 x (Cr,cb-128) | + 128

It should be noted that the resulting levels are limited to 1 to 254 in accordance with CCIR-601/656 standard.

Fig.28 VPO output signal range with default BCS settings.
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+255
209 — white
LUMINANCE
+714+——Y  black
+60 -f black shoulder
SYNC
N

sync bottom

a. For sources containing 7.5 IRE black level offset (e.g. NTSC-M).

VBI data levels are not dependent on BCS settings.

+255 —

+199 —

+60

LUMINANCE

SYNC

white

black shoulder = black

sync bottom
MGD700

b. For sources not containing black level offset.

Fig.29 VBI data bypass output range.

quartz (3rd harmonic)
24.576 MHz
XTAL

L
Lo

54

SAAT111A

55

a. With quartz crystal.

Order number: Philips 4322 143 05291.

TUL

XTAL

XTALI

Fig.30 Oscillator application.

54

SAAT111A

55

MGGO072

b. with external clock.
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16 APPLICATION INFORMATION

Fig.31 Application diagram.

Vpp-» ci5
Vbpa—* 1
9 100 nF Cl4
LL| 1
?:8 100 nF C13 100 nF
LA 11
c7 BST c12
100 nF Vgg 100nF €
n.c. % 1
v 100nFg| g % n.c n.c. b > ol ol o < ol C1l1l 100nF i
SSh7 3 815)¢ g 5lE B 5BEE
>| > > El F| F (,'_) = S| S| s s s 100 nF 7 VSS
15 11 7 4 3 2 59 58 57 41 33 25 18
Ri0 C4 15 R
AI22 > ++|}—6 3 14
27Q | 22nF B
R4 13
36 F——»
12
Vgsa 470 37 ETEE
RO c3 B
A2l 1| }—8 oy L
27Q | 22nF 9
R3 42 —»8
% 47 Q a3 :
SSA w4 7 >~ VPO(15 : 0)
Rg C2 4518
A2 | —— 10 —
270 :; 5
nF 46—
R2 4
a7
3
Vesp 470 48 |-——>
Rz C1 L
ALl e }——12 SAAT111A 5ol
27Q | 22nF 0
R1 51— )
Vesa 470Q
RS 31 ——» HREF
Vppp 24
1kQ 17 ——» VREF
SCL—»——«+—{63 27 b——» HS
SDA+—>———162 30— Vs
o 60— RTCO
FEI 52 28 |——» RTSL
rsl 11 ko 29 f——— RTSO
53 ——» GPSW
»Vss 14— AOUT
T XTAL] 54 20— LLC
Q1(24.576 MHz) == 21 f——» LLC2
T XTALI| o2l CREF
10 23— RES
L1
HUH
Cl6 |C17 |C18 | 16 9 5 13 56 40 32 26 19 61 64 1
1nF [10pF [10pF 2| 2| 2| 4| @ B3| 3| B 8 §
‘2] ‘2] 2 [2) 2]
gl 8| 82| 2228
Vv > | > >
» Vss 2 n.c.
Vv ne MGGO071
77 Vssa 77 Vss ss &
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VPO
(15:8) 9

VPO
(7:0)

SAAT111A

12C-bus control bits:

34
35
36
37
38
39
42
43

a4
45
46
a7
48
49
50
51

31
17
27
30
60
28
29
53
14
20
21
32
23

15 VPO (15 : 11) R (7:3)
14 3
13
12 VPO (10: 8) G(7:5)
11 3
10 VPO (7 : 5) G(4:2)
9 3
8
Vss
OEN Vpp Vv,
, ¥ DD [~VDDy (5. oy
D7 o7 >
6 3 8
D6 06
5 D5 05 ca:0)
4 D4 e.g. 04 - 5 >
3 D3 7T4HCT574 03 S0
2 D2 02 2:0) >
1 3 8
D1 o1
0
DO 00
¥ Vss CLK
Vss
VPO (4 : 0) B(7:3)
5
> HREF
L VREF
—> HS
—>» VS
L RTCO
L RTS1
> RTSO
—» GPSW
L AOUT
LLC e.g. 74HCT240
LLC2 |l>
- » CREF
—» RES

OFTS(1: 0) = 00 (subaddress 10H, bits D7 and D6).
RGB888 = 1 (subaddress 12H, bit D3).

Fig.32 Application diagram for RGB 24-bit output format.

R(7:0)

G(7:0)

B (7:0)

LLC2N

MGGO073

16.1 Layout hints

Use separate ground planes for analog and digital ground.
Connect these planes at one point directly under the
device, by using a zero Q resistor. Use separate supply
lines for analog and digital supply. Place the supply

decoupling capacitors close to the supply pins.

1998 May 15

Place the coupling (clamp) capacitors close to the analog
input pins. Place the termination resistors close to the
coupling capacitors. Care should be exercised concerning
the hidden layout capacitors around the crystal
application. To avoid reflection effects use serial resistors
in the clock, sync and data lines.
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17

[2C-BUS DESCRIPTION

17.1

12C-bus format

Table 7 Write procedure

| S| SLAVEADDRESSW [ACK-s|  SUBADDRESS | ACK-s| DATA(NBYTES) | ACK-s | P |
Table 8 Read procedure (combined format)

S SLAVE ADDRESS W ACK-s SUBADDRESS ACK-s

Sr SLAVE ADDRESS R ACK-s DATA (N BYTES) ACK-m | P
Table 9 Description of 12C-bus format

CODE DESCRIPTION
S START condition
Sr repeated START condition

Slave address W

0100 1000b (IICSA = LOW) or 0100 1010b (IICSA = HIGH)

Slave address R

0100 1001b (IICSA = LOW) or 0100 1011b (IICSA = HIGH)

ACK-s acknowledge generated by the slave

ACK-m acknowledge generated by the master

Subaddress subaddress byte; see Table 10

Data data byte; see Table 10; note 1

P STOP condition

X = LSB slave read/write control bit; X = 0, order to write (the circuit is slave receiver); X = 1, order to read
address (the circuit is slave transmitter)

Slave address

read = 49H or 4BH; note 2

write = 48H or 4AH

IICSA=0or1

Subaddresses OO0H chip version read and write; note 3
01H reserved -
02h to O5H front-end part read and write
06H to 13H decoder part read and write
14H reserved -
15H to 17H decoder part read and write
18H to 19H reserved -
1AH to 1CH Line-21 text slicer part read only
1DH to 1EH reserved -
1FH status byte read only
Notes

1. If more than one byte DATA is transmitted then the auto-increment of the subaddress is performed.

2. During slave transmitter mode the SCL-LOW period may be extended by pulling SCL to LOW (in accordance with
the 12C-bus specification).

3. The I2C-bus subaddress 00 has to be initialized with 0 before being read.

1998 May 15
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Table 10 12C-bus receiver/transmitter overview
READ WRITE [ICSA
SLAVE ADDRESS 49H 48H
4BH 4AH

REGISTER SUB-

FUNCTION ADDR D7 D6 D5 D4 D3 D2 D1 DO
Chip version 00 IDO7 ID06 ID05 ID04 IDO3 ID02 IDO1 IDO0
Reserved 01 @ 1) @ 1) 1) (€] 1) @
Analog input contr 1 02 FUSE1 | FUSEO | GUDL2 | GUDL1 | GUDLO MODE2 | MODE1 | MODEO
Analog input contr 2 03 @ HLNRS | VBSL |WPOFF| HOLDG GAFIX GAI28 GAI18
Analog input contr 3 04 GAI17 | GAI16 | GAIl5 | GAI14 GAI13 GAI12 GAI11 GAI10
Analog input contr 4 05 GAI27 | GAI26 | GAI25 | GAI24 GAI23 GAI22 GAI21 GAI20
Horizontal sync start 06 HSB7 HSB6 HSB5 HSB4 HSB3 HSB2 HSB1 HSBO
Horizontal sync stop 07 HSS7 HSS6 HSS5 HSS4 HSS3 HSS2 HSS1 HSSO
Sync control 08 AUFD FSEL EXFIL @ VTRC HPLL VNOI1 VNOIO
Luminance control 09 BYPS PREF | BPSS1 | BPSSO VBLB UPTCV APER1 APERO
Luminance OA BRIG7 | BRIG6 | BRIGS5 | BRIG4 BRIG3 BRIG2 BRIG1 BRIGO
brightness
Luminance contrast OB | CONT7 | CONT6 | CONT5 [ CONT4 | CONT3 CONT2 CONT1 CONTO
Chroma saturation oC SATN7 | SATNG | SATNS | SATN4 SATN3 SATN2 SATN1 SATNO
Chroma Hue control 0D HUEC7 | HUEC6 | HUECS5 | HUEC4 HUEC3 HUEC2 HUEC1 HUECO
Chroma control OE CDTO | CSTD2 | CSTD1 | CSTDO DCCF FCTC CHBW1 | CHBWO
Reserved OF @ @ @) (@) (@) @ (@) (@)
Format/delay control 10 OFTS1 | OFTSO | HDEL1 | HDELO VRLN YDEL2 YDEL1 YDELO
Output control 1 11 GPSW | CM99 | FECO [COMPO| OEYC OEHV VIPB COLO
Output control 2 12 RTSE1 | RTSEO | TCLO CBR RGB888 DIT AOSL1 AOSLO
Output control 3 13 VCTR1 | VCTRO | CCTR1 | CCTRO BCHI1 BCHIO BCLO1 BCLOO
Reserved 14 @ 1) @ 1) 1) (€] 1) @
V_GATE1_START 15 VSTA7 | VSTA6 | VSTAS | VSTA4 VSTA3 VSTA2 VSTAL VSTAO
V_GATE1_STOP 16 VSTO7 | VSTO6 | VSTOS | VSTO4 VSTO3 VSTO2 VSTO1 VSTOO
V_GATE1_MSB 17 @ @ @ @ @ @ VSTO8 VSTAS8
Reserved 18-19 @ (€] @ (€] 1) (€] 1) @
Text slicer status 1A @ @ @ @ F2VAL F2RDY | F1VAL F1RDY
Decoded bytes of 1B P1 BYTE16 |BYTE15 |BYTE14| BYTE13 BYTE12 | BYTE1l1 | BYTE10
the text slicer 1C P2 BYTE26 | BYTE25 |BYTE24| BYTEZ23 BYTE22 | BYTE21 | BYTE20
Reserved 1D-1E @ @ @ @ (@) @ (@) @)
Status byte 1F STTC HLCK FIDT GLIMT GLIMB WIPA SLTCA CODE

Note

1. All unused control bits must be programmed with logic O.

1998 May 15
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17.2 12C-bus detail

The 12C-bus receiver slave address is 48H/49H. Subaddresses OF, 14, 18, 19, 1D and 1E are reserved; subaddress 01
is reserved for chip version.

17.2.1 SuBADDRESS 00

Table 11 Chip version SA00; note 1

LOGIC LEVELS
FUNCTION
IDO7 ID06 ID05 ID04 ID03 ID02 IDO1 IDOO
, , V1 0 0 0 1 X X X X
Chip version
V2 0 0 1 0 X X X X

Note
1. X =reserved.

17.2.2 SUBADDRESS 02

Table 12 Analog control 1 SA02; note 1

CONTROL BITS D2 TO DO

FUNCTION®
MODE 2 MODE 1 MODE 0

Mode 0 : CVBS (automatic gain) 0 0 0
Mode 1 : CVBS (automatic gain)
Mode 2 : CVBS (automatic gain)
Mode 3 : CVBS (automatic gain)
Mode 4 : Y (automatic gain) + C (gain channel 2 fixed to GAI2 level)
Mode 5 : Y (automatic gain) + C (gain channel 2 fixed to GAI2 level)
Mode 6 : Y (automatic gain) + C (gain channel 2 adapted to Y gain)
Mode 7 : Y (automatic gain) + C (gain channel 2 adapted to Y gain)

Rlkr|kr|Rr|lo|lo|o
Rlkr|o|lOo|r|rR]|O
Rrlo|lr|o|lkr|o|kr

Notes
1. Mode select (see Figs 33 to 40).

2. Formodes 0 to 3 use BYPS(SA09,D7) = 0 (chrominance trap active), for modes 4 to 7 use BYPS = 1 (chrominance
trap bypassed).

Table 13 Analog control 1 SA 02, D5 to D3 (see Fig.14)

CONTROL BITS D5 TO D3
DECIMAL VALUE UPDATE HYSTERESIS FOR 9-BIT GAIN
GUDL 2 GUDL 1 GUDL 0
0.... off 0 0 0
ol +7LSB 1 1 1
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Table 14 Analog control

CONTROL BITS D7 AND D6

Fig.33 Mode 0; CVBS (automatic gain).

MGC637

ANALOG FUNCTION SELECT FUSE
FUSE 1 FUSE O
Amplifier plus anti-alias filter bypassed 0 0
0 1
Amplifier active 1 0
Amplifier plus anti-alias filter active 1 1
Al22 —— AD2 Al22 —— AD2
A2l —— —__—> CHROMA A2l —— —_——> CHROMA
ﬁ:ﬁ E— AD1L —> LUMA ﬁ:ﬁ ADL — LUMA
MGC638

Fig.34 Mode 1; CVBS (automatic gain).

Al22 ——
Al21

All2 ——
Alll —

Fig.35 Mode 2; CVBS (automatic gain).

AD2 —» CHROMA

—> LUMA

MGC639

AD1

Al22
A2l ——

All2 ——
Alll —

AD2

— CHROMA

—> LUMA

AD1

MGC640

Fig.36 Mode 3; CVBS (automatic gain).

Al22 ——
Al21

All2 ——
Alll

Fig.37 Mode 4 Y (automatic gain) + C
(gain channel 2 fixed to GAI2 level).

AD2 — CHROMA

—» LUMA

AD1

MGC641

Al22
A2l ——

All2
Alll —

AD2

—» CHROMA

—> LUMA

AD1

MGC642

Fig.38 Mode 5 Y (automatic gain) + C
(gain channel 2 fixed to GAI2 level).
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Al22 —— Al22
Al21 AD2 o —» CHROMA Al21 —— AD2 o — CHROMA
ﬁlﬁ — ADL —> LUMA ﬁlﬁ ADL —> LUMA
MGC643 MGC644
Fig.39 Mode 6 Y (automatic gain) + C Fig.40 Mode 7 Y (automatic gain) + C
(gain channel 2 adapted to Y gain). (gain channel 2 adapted to Y gain).

17.2.3 SUBADDRESS 03
Table 15 Analog control 2 (AICO2) SA03

FUNCTION BIT NAME LOGIC LEVEL CONTROL BIT
Static gain control channel 1 (GAI18) (see SA04)
Sign bit of gain control | GAI18 | see Table 16 | DO
Static gain control channel 2 (GAI28) (see SA05)
Sign bit of gain control | GAI28 | see Table 17 | D1
Gain control fix (GAFIX)
Automatic gain controlled by MODE 1 and MODE 0 GAFIX 0 D2
Gain control is user programmable via GAI1 + GAI2 GAFIX 1 D2
Automatic gain control integration (HOLDG)
AGC active HOLDG 0 D3
AGC integration hold (freeze) HOLDG 1 D3
White peak off (WPOFF)
White peak control active WPOFF 0 D4
White peak off WPOFF 1 D4
Vertical blanking select (VBSL)
Long vertical blanking VBSL 0 D5
Short vertical blanking VBSL 1 D5
HL not reference select (HLNRS)
Normal clamping by HL not HLNRS 0 D6
Reference select by HL not HLNRS 1 D6

1998 May 15 45



Philips Semiconductors Product specification

Enhanced Video Input Processor (EVIP) SAAT111A
17.2.4 SUBADDRESS 04
Table 16 Gain control analog (AIC03); static gain control channel 1 GAI1 SA 04, D7 to DO
SIGN
DECIMAL GAIN BIT CONTROL BITS D7 TO DO
VALUE (dB)
GAI18 GAIl7 GAIl6 GAI15 GAI14 GAI13 GAI12 GAI11 GAIl10
0.... -5.98 0 0 0 0 0 0 0 0 0
...255 0 0 1 1 1 1 1 1 1 1
256.... 0 1 0 0 0 0 0 0 0 0
...511 5.98 1 1 1 1 1 1 1 1 1
17.2.5 SuUBADDRESS 05
Table 17 Gain control analog (AIC04); static gain control channel 2 GAI2 SA 05, D7 to DO
SIGN BIT
DECIMAL GAIN (SA 03, D1) CONTROL BITS D7 to DO
VALUE (dB)
GAI28 GAI27 | GAI26 | GAI25 | GAI24 | GAI23 | GAI22 |GAI21 ([GAI20
0.... -5.98 0 0 0 0 0 0 0 0 0
...255 0 0 1 1 1 1 1 1 1 1
256.... 0 1 0 0 0 0 0 0 0 0
.511 5.98 1 1 1 1 1 1 1 1 1
17.2.6 SUBADDRESS 06
Table 18 Horizontal sync begin SA 06, D7 to DO
DELAY TIME CONTROL BITS D7 to DO
(STEP SIZE=8/LLC) | HsB7 HSB6 HSB5 | HSB4 | HSB3 HSB2 | HSB1 HSBO
-128...-108 forbidden (outside available central counter range)
-107... 1 0 1 0 1 0 1
...108 (50Hz) 0 1 0 1 1 0 0
...107 (60Hz) 0 1 0 1 0 1 1
109...127 (50Hz) , _ ,
forbidden (outside available central counter range)
108...127 (60Hz)

1998 May 15

46




Philips Semiconductors Product specification

Enhanced Video Input Processor (EVIP) SAAT111A

17.2.7 SUBADDRESS 07

Table 19 Horizontal sync stop SA 07, D7 to DO

DELAY TIME CONTROL BITS D7 to DO
(STEP SIZE = 8/LLC) HSS7 HSS6 | HSS5 | HSS4 | HSS3 | HSS2 | HSS1 | HSSO
-128...-108 forbidden (outside available central counter range)
-107... 1 0 0 1 0 1 0 1
...108 (50Hz) 0 1 1 0 1 1
...107 (60Hz) 0 1 1 0 1 0 1 1
109...127 (50Hz) _ _ _
forbidden (outside available central counter range)
108...127 (60Hz)

17.2.8 SUBADDRESS 08

Table 20 Sync control SA 08, D7 to D5, D3 to DO

FUNCTION BIT NAME LOGIC LEVEL [CONTROL BIT

Vertical noise reduction (VNOI)

Normal mode VNOI1 0 D1
VNOIO 0 DO

Searching mode VNOI1 0 D1
VNOIO 1 DO

Free running mode VNOI1 1 D1
VNOIO 0 DO

Vertical noise reduction bypassed VNOI1 1 D1
VNOIO 1 DO

Horizontal PLL (HPLL)

PLL closed HPLL 0 D2

PLL open, horizontal frequency fixed HPLL 1 D2

TVIVTR mode select (VTRC)

TV mode VTRC 0 D3

(recommended for poor quality TV signals only)

VTR mode (recommended as default setting) VTRC 1 D3

Extended loop filter (EXFIL)

Word width of the loop filter (LF2) amplification = 16-bit EXFIL 0 D5

Word width of the loop filter (LF2) amplification = 14-bit EXFIL 1 D5

Field selection (FSEL)

50 Hz, 625 lines FSEL 0 D6

60 Hz, 525 lines FSEL 1 D6

Automatic field detection (AUFD)

Field state directly controlled via FSEL AUFD 0 D7

Automatic field detection AUFD 1 D7
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17.2.9 SuUBADDRESS 09
Table 21 Luminance control SA 09, D7 to DO
FUNCTION BIT NAME LOGIC LEVEL | CONTROL BIT
Aperture factor (APER)
Aperture factor =0 APER1 0 D1
APERO 0 DO
Aperture factor = 0.25 APER1 0 D1
APERO 1 DO
Aperture factor = 0.5 APER1 1 D1
APERO 0 DO
Aperture factor = 1.0 APER1 1 D1
APERO 1 DO
Update time interval for AGC value (UPTCV)
Horizontal update (once per line) UPTCV 0 D2
Vertical update (once per field) UPTCV 1 D2
Vertical blanking luminance bypass (VBLB)
Active luminance processing VBLB 0 D3
Luminance bypass during vertical blanking VBLB 1 D3
Aperture band pass (centre frequency) (BPSS)
Centre frequency = 4.1 MHz BPSS1 0 D5
BPSSO 0 D4
Centre frequency = 3.8 MHz; note 1 BPSS1 0 D5
BPSSO 1 D4
Centre frequency = 2.6 MHz; note 1 BPSS1 1 D5
BPSSO 0 D4
Centre frequency = 2.9 MHz; note 1 BPSS1 1 D5
BPSSO 1 D4
Prefilter active (PREF)
Bypassed PREF 0 D6
Active PREF 1 D6
Chrominance trap bypass (BYPS)
Chrominance trap active; default for CVBS mode BYPS 0 D7
Chrominance trap bypassed; default for S-Video mode BYPS 1 D7

Note
1. Not to be used with bypassed chrominance trap.
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17.2.10 SuBADDRESS 0A
Table 22 Luminance brightness control BRIG7 to BRIGO SA 0A
CONTROL BITS D7 to DO
OFFSET
BRIG7 BRIG6 BRIG5 BRIG4 BRIG3 BRIG2 BRIG1 BRIGO
255 (bright) 1 1 1 1 1 1 1 1
128 (CCIR level) 1 0 0 0 0 0 0 0
0 (dark) 0 0 0 0 0 0 0 0
17.2.11 SuBADDRESS 0B
Table 23 Luminance contrast control CONT7 to CONTO SA OB
CONTROL BITS D7 to DO
GAIN
CONTY7 CONT®6 CONT5 CONT4 CONT3 CONT2 CONT1 CONTO
1.999 (maximum) 0 1 1 1 1 1 1 1
1.109 (CCIR level) 0 1 0 0 0 1 1 1
1.0 0 1 0 0 0 0 0 0
0 (luminance off) 0 0 0 0 0 0 0 0
-1 (inverse luminance) 1 1 0 0 0 0 0 0
-2 (inverse luminance) 1 0 0 0 0 0 0 0
17.2.12 SuUBADDRESS 0C
Table 24 Chrominance saturation control SATN7 to SATNO SA 0C
CONTROL BITS D7 to DO
GAIN
SATN7 SATNG6 SATN5 SATN4 SATN3 SATN2 SATN1 SATNO
1.999 (maximum) 0 1 1 1 1 1 1 1
1.0 (CCIR level) 0 1 0 0 0 0 0 0
0 (colour off) 0 0 0 0 0 0 0 0
-1 (inverse 1 1 0 0 0 0 0 0
chrominance)
-2 (inverse 1 0 0 0 0 0 0 0
chrominance)
17.2.13 SUBADDRESS 0D
Table 25 Chrominance hue control HUEC7 to HUECO SA 0D
CONTROL BITS D7 to DO
HUE PHASE (DEG)
HUEC7 HUEC6 HUECS HUECA4 HUEC3 HUEC2 HUECL1 HUECO
+178.6.... 0 1 1 1 1 1 1 1
J 0 IO 0 0 0 0 0 0 0 0
-180 1 0 0 0 0 0 0 0
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17.2.14 SuBADDRESS OE
Table 26 Chrominance control SA OE

LOGIC CONTROL
FUNCTION BIT NAME LEVEL BIT
Chroma bandwidth (CHBWO and CHBW1)
Small bandwidth (= 620 kHz) CHBW1 0 D1
CHBWO 0 DO
Nominal bandwidth (= 800 kHz) CHBW1 0 D1
CHBWO 1 DO
Medium bandwidth (= 920 kHz) CHBW1 1 D1
CHBWO 0 DO
Wide bandwidth (= 1000 kHz) CHBW1 1 D1
CHBWO 1 DO
Fast colour time constant (FCTC)
Nominal time constant FCTC 0 D2
Fast time constant FCTC 1 D2
Disable chrominance comb filter (DCCF)
Chrominance comb filter on (during VREF = 1) (see Figs 24 and 25) DCCF 0 D3
Chrominance comb filter off DCCF 1 D3
Colour standard (CSTDO to CSTD2); logic levels 100, 110 and 111 are reserved, do not use
Colour standard control automatic switching between PAL BGHI and CSTD2 0 D6
NTSC M (NTSC-Japan with special level adjustment; luminance CSTD1 0 D5
brightness subaddress OA = 95H, luminance contrast CSTDO 0 D4
subaddress 0BH = 48H)
Colour standard control automatic switching between NTSC 4.43 (50 Hz) CSTD2 0 D6
and PAL 4.43 (60 Hz) CSTD1 0 D5
CSTDO 1 D4
Colour standard control automatic switching between PAL N and CSTD2 0 D6
NTSC 4.43 (60 Hz) CSTD1 1 D5
CSTDO 0 D4
Colour standard control automatic switching between NTSC N and CSTD2 0 D6
PAL M CSTD1 1 D5
CSTDO 1 D4
Colour standard control automatic switching between SECAM and CSTD2 1 D6
PAL 4.43 (60 Hz) CSTD1 0 D5
CSTDO 1 D4
Clear DTO (CDTO)
Disabled CDTO 0 D7
Every time CDTO is set, the internal subcarrier DTO phase is reset to 0° CDTO 1 D7
and the RTCO output generates a logic 0 at time slot 68 (see RTCO
description Fig.20). So an identical subcarrier phase can be generated by
an external device (e.g. an encoder).
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17.2.15 SuUBADDRESS 10
Table 27 Format/delay control SA 10
LUMINANCE DELAY COMPENSATION CONTROL BITS D2 to DO
(STEPS IN 2/LLC) YDEL2 YDEL1 YDELO
-4... 1 0 0
..0... 0 0 0
.3 0 1 1

Table 28 VREF pulse position and length VRLN SA 10 (D3)

VREF at 60 Hz 525 LINES(®) VREF at 50 Hz 625 LINES®)
VRLN
0 1 0 1
Length 240 242 286 288
Line number first last first last first last first last
Field 1@ 19 (22) 258 (261) | 18 (21) | 259 (262) 24 309 23 310
Field 22 282 (285) | 521 (524) | 281 (284) | 522 (525) 337 622 336 623
Notes
1. Additional VREF positions can be achieved via 12C-bus bits VCTR1 and VCTRO (see Fig.9).
2. The numbers given in parenthesis refer to CCIR line counting.
Table 29 Fine position of HS HDELO and HDEL1 SA 10
FINE POSITION OF HS WITH A STEP SIZE CONTROL BITS D5 and D4
OF 2/LLC HDEL1 HDELO
0 0 0
1 0 1
2 1 0
3 1 1
Table 30 Output format selection OFTSO and OFTS1 SA 10
CONTROL BITS D7 and D6
FORMATS
OFTS1 OFTSO0
RGB (5, 6 and 5), RGB (8, 8 and 8) 0 0
(dependent on control bit RGB888); see
Table 32
YUV 422 16 bits 1
YUV 411 12 bits 0
YUV CCIR-656 8 bits 1
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17.2.16 SUBADDRESS 11
Table 31 Output control 1 SA 11
FUNCTION BIT NAME LOGIC LEVEL CONTROL BIT

Colour on (COLO)

Automatic colour killer COLO 0 DO
Colour forced on CcoLo 1 DO
Decoder VIP bypassed (VIPB)

DMSD data to YUV output VIPB 0 D1
ADC data to YUV output; dependent on mode settings VIPB 1 D1
Output enable horizontal/vertical sync (OEHV)

HS, HREF, VREF and VS high-impedance inputs OEHV 0 D2
Outputs HS, HREF, VREF and VS active OEHV 1 D2
Output enable YUV data (OEYC)

VPO-bus high-impedance inputs OEYC 0 D3
Output VPO-bus active OEYC 1 D3
Inverse composite blank (COMPO)

VREF is vertical reference COMPO 0 D4
VREF is inverse composite blank COMPO 1 D4
FEI control (FECO)

FEI sampling at CREF = LOW FECO 0 D5
(SAAT7110 compatible); (see Fig.19)

FEI sampling at CREF = HIGH FECO 1 D5
Compatibility to SAA7199 (CM99)

Default value CM99 0 D6
To be set if SAA7199 (digital encoder) is used for CM99 1 D6
re-encoding in conjunction with RTCO

General purpose switch (GPSW)

Switches directly pin 64 GPSW GPSW 0 D7

GPSW 1 D7
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17.2.17 SUBADDRESS 12
Table 32 Output control 2 SA 12, D7 to D6, D4 to DO
FUNCTION BIT NAME LOGIC LEVEL CONTROL BIT
Analog test select (AOSL)
AOUT connected to internal test point 1 AOSL1 0 D1
AOSLO 0 DO
AOUT connected to input AD1 AOSL1 0 D1
AOSLO 1 DO
AOUT connected to input AD2 AOSL1 1 D1
AOSLO 0 DO
AOUT connected to internal test point 2 AOSL1 1 D1
AOSLO 1 DO
Dithering (noise shaping) control (DIT)
Dithering off DIT 0 D2
Dithering on DIT 1 D2
RGB output format selection (RGB888)
RGB (5, 6 and 5) RGB888 0 D3
RGB (8, 8 and 8) RGB888 1 D3
Chrominance interpolation filter function (CBR)
Cubic interpolation (default) CBR 0 D4
Linear interpolation (lower bandwidth) CBR 1 D4
3-state control VPO7 to VPOO (TCLO)
VPO7 to VPOO depends on OEYC, FEI only (default) TCLO 0 D5
(see Figs 18, 19 and 22)
VPO7 to VPOO in 3-state [and OFTS (1: 0) = 3] TCLO 1 D5
(see Tables 3 and 6)
Real time outputs mode select (RTSEO)
ODD switched to output pin 40 RTSEO 0 D6
VL switched to output pin 40 RTSEO 1 D6
Real time outputs mode select (RTSE1)
PLIN switched to output pin 39 RTSE1 0 D7
HL switched to output pin 39 RTSE1 1 D7
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17.2.18 SUBADDRESS 13
Table 33 Output control 3 SA 13
FUNCTION BIT NAME LOGIC LEVEL CONTROL BIT
Bypass control LOW for VPO7 to VPOO
No bypass BCLO1 0 D1
BCLOO 0 DO
Permanent bypass BCLO1 0 D1
BCLOO 1 DO
Bypass controlled by V_GATE BCLO1 1 D1
BCLOO 0 DO
Bypass controlled by delayed V_GATE BCLO1 1 D1
BCLOO 1 DO
Bypass control HIGH for VPO15 to VPO8
No bypass BCHI1 0 D3
BCHIO 0 D2
Permanent bypass BCHI1 0 D3
BCHIO 1 D2
Bypass controlled by V_GATE BCHI1 1 D3
BCHIO 0 D2
Bypass controlled by delayed V_GATE BCHI1 1 D3
BCHIO 1 D2
Clock Reference Output Control
CREF is independent of VREF CCTR1 0 D5
CCTRO 0 D4
CREF is LOW if VREF =0 CCTR1 0 D5
CCTRO 1 D4
CREF is HIGH if VREF =0 CCTR1 1 D5
CCTRO 0 D4
CREF always =1 CCTR1 1 D5
CCTRO 1 D4
Vertical Reference Output Control (VREF)
Internal VREF VCTR1 0 D7
VCTRO 0 D6
VREF_CCIR VCTR1 0 D7
VCTRO 1 D6
Programmable V_GATE VCTR1 1 D7
VCTRO 0 D6
Delayed programmable V_GATE VCTR1 1 D7
VCTRO 1 D6

1998 May 15

54



‘Bununod aull YD 01 Jajal S18ydeIg Ul SlIaquinu aul g
sBi4 89S {0d1DA pue TH1DA Aq pa109]as JI 434 A JO Lels ‘uoibal passedAq Jo pua) Lod-OdA UO Biep papodap Jo UelS T

S3J0N
(€) 525 puz
T 0 0 0 0 0 T 092" (592) 29z | isT
(892) 59z | puz
0 0 0 0 0 0 0 "0 9z IST
(292) ¥9z | puz
T 0 0 0 0 0 T 292 (ol IST | ZH 09
629 puz
T 0 T T 0 0 1 otTe™ z1€ IST
GTe puz
0 0 0 0 0 0 0 "0 r4 IST
v1e puz
0 T T T 0 0 T z1e T IST | ZH 0S
ZVLSA | EVISA | PVLISA | SVISA | 9VISA | LVLISA | 8VISA ONLLNNOS
(0a | 3NVATH = )anm a3
00 01 /a SLig TOYLNOD ‘1rvs) | YWI93A T g
asin

T 810U !GT V'S Hod-OdA UO erep papooap JO HBIS vE djqeL

GT ssa¥aavans 612 LT

55

1998 May 15



_ GE dlqel 39S _ 8OLSA dois weans erep-|1gA lq ubis
9T VS 99s (801SA) dois weans eyep-|gA
_ 7€ alqel ass _ 8VLSA Jels wealns erep-1gA 1q ubis
GT VS 995 :(8VLSA) Mels wealls erep-|gA

13N 21907 JNVN Li9 NOILONNA

|0)U0d Weans erep-|gA aui Jo siiq ubis 9g a|qel
/JT Ss3ddavans TZ2'¢'/.T

"ONILNNOD ANIT H[DD Ol d343d S13IMOVvHA NI SHYIIINNN INITT  '¢

‘04LDA ANV THIDA A9 a310313S 4l 434HA 40 dOLS INOIDIH aISSVdAL 40 NI939) 140d-OdA NO Vivd a3d003d 40 dO1S T

S310ON
() ges pug
T 0 0 0 0 T 092" (592) 29z | 18T
(892) G9z | puz
0 0 0 0 0 0 "0 ()l IST
(292) ¥9z | puz

T 0 0 0 0 T 292 (2l IST | ZH 09
GzZ9 pug
T 0 T T 0 T () ol z1e IST
GTE pug
0 0 0 0 0 0 "0 4 IST
4% pug

0 T 1 1 0 1 z1e T IST | ZH 0S

’OLSA | €01SA | ¥OLSA | SOLSA | 90LSA | LOLSA 80OLSA SNILLNNOD
(0a ‘2T ¥S) AN 1vA @3NI aiad
00 0} /4 S1i9 TOY1NOD e B T

T 3LON ‘9T VS L40d-OdA NO V1vd a3aod3d 40 dO1S G I1av]

9T Ss3a¥aavans 0z'z°.1

56

1998 May 15



Philips Semiconductors Product specification

Enhanced Video Input Processor (EVIP) SAAT111A

17.2.22 SUBADDRESS 1A (READ-ONLY REGISTER)

Table 37 Line-21 text slicer status SA 1A, D3 to DO

[2C-BUS
STATUS BIT FUNCTION STATUS BIT
NAME
F1RDY new data on field 1 has been acquired (for asynchronous reading); active HIGH DO
F1VAL line-21 of field 1 carries valid data; active HIGH D1
F2RDY new data on field 2 has been acquired (for asynchronous reading); active HIGH D2
F2VAL line-21 of field 2 carries valid data; active HIGH D3

17.2.23 SUBADDRESS 1B (READ-ONLY REGISTER)

Table 38 First decoded data byte of the text slicer SA 1B

I2C-BUS
TEXT DATA FUNCTION DATA BITS
BITS
BYTEL (6 to 0) | data bit 6 to O of first data byte D6 to DO
P1 parity error flag bit; bit goes HIGH when a parity error has occurred D7

17.2.24 SUBADDRESS 1C (READ-ONLY REGISTER)

Table 39 Second decoded data byte of the text slicer SA 1C

12C-BUS
TEXT DATA FUNCTION DATA BITS
BITS
BYTE2 (6 to 0) |data bit 6 to 0 of second data byte D6 to DO
P2 parity error flag bit; bit goes HIGH when a parity error has occurred D7

17.2.25 SUBADDRESS 1F (READ-ONLY REGISTER)

Table 40 Status byte SA 1F

[2C-BUS
STATUS BIT FUNCTION STATUS BIT
NAME
CODE colour signal in accordance with selected standard has been detected; active DO
HIGH
SLTCA slow time constant active in WIPA-mode; active HIGH D1
WIPA white peak loop is activated; active HIGH D2
GLIMB gain value for active luminance channel is limited [min (bottom)]; active HIGH D3
GLIMT gain value for active luminance channel is limited [max (top)]; active HIGH D4
FIDT identification bit for detected field frequency; LOW = 50 Hz, HIGH = 60 Hz D5
HLCK status bit for locked horizontal frequency; LOW = locked, HIGH = unlocked D6
STTC status bit for horizontal phase loop; LOW = TV time-constant, D7
HIGH = VTR time-constant
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18 FILTER CURVES

18.1 Anti-alias filter curve

MGD138

Fig.41 Anti-alias filter.
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f (MHz)

18.2 TUF-block filter curve

MGGO067
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Fig.42 Interpolation filter for the upsampled CVBS-signal.
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L
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18.3 Luminance filter curves

MGD139
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Fig.43 Luminance control SA 09H, 4.43 MHz Trap/CVBS mode, prefilter on, different aperture bandpass centre
frequencies.
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Fig.44 Luminance control SA 09H, 4.43 MHz Trap/CVBS mode, prefilter on, different aperture factors.
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MGD141
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(1) = 03H; (2) = 13H; (3) = 23H; (4) = 33H.

Fig.45 Luminance control SA 09H, 4.43 MHz Trap/CVBS mode, prefilter off, different aperture band-pass centre
frequencies.
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Fig.46 Luminance control SA 09H, Y/C mode, prefilter on, different aperture factors.
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MGD143
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(1) = 80H; (2) = 81H; (3) = 82H; (4) = 83H.

Fig.47 Luminance control SA 09H, Y/C mode, prefilter off, different aperture factors.
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Fig.48 Luminance control SA 09H, 3.58 MHz Trap/CVBS mode, prefilter on, different aperture band-pass centre
frequencies.
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18 MGD145
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Fig.49 Luminance control SA 09H, 3.58 MHz Trap/CVBS mode, prefilter on, different aperture factors.
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Fig.50 Luminance control SA 09H, 3.58 MHz Trap/CVBS mode, prefilter off, different aperture band-pass centre
frequencies.
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18.4 Chrominance filter curves

MGD147
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(1) Transfer characteristics of the chrominance low-pass dependent on CHBWI1 : 0] settings. CHBW [1 : 0] = 00; (2) CHBW [1 : 0] = 01; (3)

CHBW [1: 0] = 10; (4) CHBW [1 : 0] = 11.

Fig.51 Chrominance filter.

19 I12C-BUS START SET-UP

« The given values force the following behaviour of the SAA7111A:
— The analog input Al11 expects a signal in CVBS format; analog anti-alias filter active
— Automatic field detection
— YUV 4: 2: 2 16-bit output format enabled
— Outputs HS, HREF, VREF and VS active
— Contrast, brightness and saturation control in accordance with CCIR standards
— Chrominance processing with nominal bandwidth (800 kHz).
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Table 41 12C-bus start set-up values

SUB VALUES (BIN) (HEX)
FUNCTION NAME®)
(HEX) 7|6|5|4|3|2|1|0 START
00 | chip version IDO7 to ID0O; see Table 9 read only
01 |reserved o|jo|jo0flO0f0Of0]0O]O 00
02 analog input control 1 FUSE1 and FUSEO, GUDL2 to GUDLDO, i1({1|j]0(0|0O|0O]|JO0O]|O CoO
MODE?2 to MODEO
03 [|analog input control 2 | X, HLNRS, VBSL, WPOFF, HOLDG, ojoj1|(o0ofo0of0]|1]|1 33
GAFIX, GAI28 and GAI18
04 |analog input control 3 | GAI17 to GAI10 o|jojofl0of0f0]0O]O 00
05 |analog input control 4 | GAI27 to GAI20 ojojofofof0]0O]O 00
06 | horizontal sync start HSB7 to HSBO 1(1(12|0|1(0|1]|12 EB
07 | horizontal sync stop HSS7 to HSSO 1(1(2|]0|0|0|0]O EO
08 |sync control AUFD, FSEL, EXFIL, X, VTRC, HPLL, 1({0(0|0|J1|0|0]O 88
VNOI1 and VNOIO
09 luminance control BYPS, PREF, BPSS1 and BPSSO,VBLB, |0 |0 (O |0O0|O0OfO0 |01 01
UPTCV, APERL1 and APERO
OA | luminance brightness BRIG7 to BRIGO 1({0|(0|0|J0O|0O|0O]O 80
0B | luminance contrast CONT7 to CONTO oj1|0fl0f0f2]1]|1 a7
0C | chrominance saturation | SATN7 to SATNO o|1|0|0f0f0]0O0]0O 40
0D | chroma hue control HUEC7 to HUECO ojojofof0f0]|]0O0]O 00
OE | chrominance control CDTO, CSTD2 to CSTDO, DCCF, FCTC, |0O(0|(0|0|0[(0]|0]1 01
CHBW1 and CHBWO
OF |reserved o|jojoflofof0]0O]O 00
10 |format/delay control OFTS1 and OFTSO, HDEL1 and HDELO, |0 |1 |0 |0 |0 |0 |O 40
VRLN, YDEL2 to YDELO
11 | output control 1 GPSW, CM99, FECO, COMPO, OEYC, ojojof1(1f12]0]0 1C
OEHYV, VIPB, and COLO
12 output control 2 RTSE1 and RTSEO, TCLO, CBR, o|o|O0OjO|O|O|0O]1 00
RGB888 DIT, AOSL1 and AOSLO
13 | output control 3 CCTR1 and CCTRO, BCHI1 and BCHIO, |0 (0 |0 |O |O [0 |O |O 00
BCLO1 and BCLOO, VCTR1 and VCTRO
14 |reserved o|jojofo0of0f0]0O]O 00
15 | VBI-data stream start VSTAY to VSTAO ojofofojofo|o0]oO0 00
16 | VBI-data stream stop VSTO7 to VSTOO ojofofojofo|o0]|oO 00
17 | MSBs for VBI control X, X, X, X, X, X, VSTOS8, and VSTA8 ojojofloOofoO0Of0]0O]O 00
18-19 |reserved ojofofojofo|o0]|oO 00
1A |text slicer status 0,0, 0, 0, F2VAL, F2RDY, read only register
F1VAL, and F1IRDY
1B | decoded bytes of the P1, BYTEL (6 to 0)
1C |textslicer P2, BYTE2 (6 to 0)
1D-1E | reserved olofofofo]o[o]o] o0
1F | status byte STTC, HLCK, FIDT, GLIMT, GLIMB, read only register
WIPA, SLTCA and CODE
Note

1. All X values must be set to LOW.
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20 PACKAGE OUTLINES
LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm S0T314-2
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DIMENSIONS (mm are the original dimensions)
A
UNIT | o | A1 | A2 | Az | by c |DOW|ED| e | Hp | HE| L Lp | v w y |zp®|zg®| o
0.20 | 1.45 0.27 | 0.18 | 10.1 | 10.1 12.15| 12.15 0.75 145|145 | 7°
mm | 160 1 505 | 135 [ 025 | 017 [ 012 | 9.9 | 9.9 | ©° |1185| 1185 10 | 045 | 02 | 012 | 0.1 |10 | 105 | go
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | SSUEDATE
IEC JEDEC EIAJ

SOT314-2 g @ 97-08-01
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QFP64: plastic quad flat package; 64 leads (lead length 1.6 mm); body 14 x 14 x 2.7 mm SOT393-1
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DIMENSIONS (mm are the original dimensions)

A
UNIT | 2| A1 | Az | Az | by c |DW|ED| e | Hp | HE| L Lp | v w y |[zpW|zg®]| o
0.25 | 2.75 0.45| 0.23 | 14.1 | 141 17.45|17.45 1.03 12 | 1.2 7°
mm 1 3.00 | o140 | 255 | %25 | 0.30 | 0.13 | 13.9 | 13.9 | °8 |16.95|16.95| 169 | 0.73 | 016 | 016 | 010 1 o5 | g5 | o
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ

SOT393-1 MS-022 g @ 97:08:04
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21 SOLDERING

21.1 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).

21.2 Reflow soldering

Reflow soldering techniques are suitable for all LQFP and
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 methods exist for reflowing; for example,
infrared/convection heating in a conveyor type oven.
Throughput times (preheating, soldering and cooling) vary
between 50 and 300 seconds depending on heating
method. Typical reflow peak temperatures range from
215 to 250 °C.

21.3 Wave soldering

Wave soldering is not recommended for LQFP and 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.

CAUTION

Wave soldering is NOT applicable for all LQFP and
QFP packages with a pitch (e) equal or less than
0.5 mm.
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If wave soldering cannot be avoided, for LQFP and
QFP packages with a pitch (e) larger than 0.5 mm, 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.

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.

21.4 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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22 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.

23 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.

24 PURCHASE OF PHILIPS 12C COMPONENTS

=)

Purchase of Philips 12C components conveys a license under the Philips’ 12C patent to use the
components in the 12C system provided the system conforms to the I2C specification defined by

| I Philips. This specification can be ordered using the code 9398 393 40011.
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