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1 FEATURES

¢ Six analog inputs (6 x CVBS or 3 x Y/C or
combinations)

* Three analog processing channels

¢ Three built-in analog anti-aliasing filters

¢ Analog signal adding of two channels

¢ Two 8-bit video CMOS analog-to-digital converters

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

» Selectable white peak control signal

¢ Luminance and chrominance signal processing for
PAL B/G, NTSC M and SECAM

Full range HUE control

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

Horizontal and vertical sync detection for all standards

Cross-colour reduction by chrominance comb filtering
for NTSC or special cross-colour cancellation for
SECAM

UV signal delay lines for PAL to correct chrominance
phase errors

¢ The YUV-bus supports a data rate of:
— 780 x f, = 12.2727 MHz for 60 Hz (NTSC)
— 944 x f,, = 14.75 MHz for 50 Hz (PAL/SECAM)

« Square pixel format with 768/640 active samples per
line on the YUV-bus

CCIR 601 level compatible

e 4:2:2and4:1 1 YUV output formats in 8-bit
resolution

User programmable fuminance peaking for aperture
correction

Compatible with memory-based features
(line-locked clock, square pixet)

4 QUICK REFERENCE DATA

Requires only one crystal (26.8 MHz) for all standards
Real time status information output (RTCO)

Brightness Contrast Saturation (BCS) controt for the
YUV-bus

Negation of picture possible

One user programmable general purpose switch on an
output pin

» Switchable between on-chip Clock Generation Circuit
(CGC) and external CGC (SAA7197)

« Power-on control
» 12C-bus controlled.

2 APPLICATIONS

» Desktop video

¢ Multimedia

» Digital television

* Image processing

* Video phone

Video picture grabbing.

3 GENERAL DESCRIPTION

The one chip front-end SAA7110; SAA7110A is a digital
multistandard colour decoder (OCF1) on the basis of the
DIG-TV2 system with two integrated Analog-to-Digital
Converters (ADCs), a Clock Generation Circuit (CGC) and
Brightness Contrast Saturation (BCS) control.

The CMOS circuit SAA7110; SAA7110A, 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. It operates
square-pixel frequencies to achieve correct aspect ratio.
Monitor controls are provided to ensure best display. The
circuit is 12C-bus controlled.

SYMBOL PARAMETER MIN. MAX. UNIT
Vppa analog supply voltage 475 5.25 \
Voop digital supply voltage 45 5.5 \
Tamb operating ambient temperature 0 70 °C
1995 Oct 18 418
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S ORDERING INFORMATION

PACKAGE
TYPE NUMBER
) NAME DESCRIPTION VERSION
SAA7110 PLCC68 plastic leaded chip carrier; 68 leads S0T188-2
SAA7110A PLCC68 plastic leaded chip carrier; 68 leads S0T188-2

6 SYSTEM VIEW

six

video inputs
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Fig.1 System diagram.
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7 BLOCK DIAGRAM
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8 PINNING
SYMBOL PIN DESCRIPTION
SP 1 test pin input; (shift pin) connect to ground for normal operation
AP 2 test pin input; (action pin) connect to ground for normal operation
RTCO 3 Real Time Control Output. This pin Is used to fit serially the increments of the HPLL and
FSC-PLL and information of the PAL or SECAM sequence.
SA 4 12C-bus slave address selsct input. LOW: slave address = 9CH for write, 9DH for read;
HIGH = 8DH for write, 9FH for read.
SDA 5 12C-bus serial data input/output
SCL 6 12C-bus serial clock input
i.c. 7 reserved pin; do not connect
i.c. 8 reserved pin; do not connect
i.c. 9 reserved pin; do not connect
Vgsas 10 ground for analog input 4
Al42 1 analog input 42
Vbpas 12 supply voltage (+5 V) for analog input 4
Al41 13 analog input 41
Vssas 14 ground for analog input 3
Al32 15 analog input 32
Vbpaa 16 supply voltage (+5 V) for analog input 3
Al31 17 analog input 31
Vssaz 18 ground for analog input 2
Al22 19 analog input 22
Vopaz 20 supply voltage (+5 V} for analog input 2
Ai21 21 analog input 21
Vss(s) 22 substrate ground
AOQUT 23 analog test output; do not connect
Vopao 24 supply voltage (+5 V) for internal CGC (Clock Generation Circuit)
Vssao 25 ground for internal CGC
LFCO 26 Line Frequency Control output; this is the analog clock control signal driving the external
CGC. The frequency is a multiple of the actual line frequency (hominally 7.375/6.13636 MHz).
The signal has a triangular form with 4-bit accuracy.
Voo 27 supply voltage (+5 V)
Vsg 28 ground
LLC 29 Line-Locked Clock input/output (CGCE = 1, output; CGCE = 0, input). This is the system
clock, its frequency is 1888 x f;, for 50 Hz/625 lines per field systems and 1560 x f, for
80 Hz/525 lines per field systems; or variable input clock up to 32 MHz in input mode.
LLC2 30 Line-Locked Clock Y4 output; f co = 0.5 x f ¢ (CGCE = 1, output; CGCE = 0, high
impedance).
CREF 31 Clock reference input/output (CGCE = 1, output; CGCE = 0, input). This is a clock qualifier
signal distributed by the internal or an external clock generator circuit (CGC). Using CREF all
interfaces on the YUV-bus are able to generate a bus timing with identical phase.
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SYMBOL PIN DESCRIPTION
RESET 32 Reset active LOW input/output (CGCE = 1, output; CGCE = 0, input); sets the device into a

defined state. All data outputs are in high impedance state. The I12C-bus is reset (waiting for
START condition). Using the external CGC, the LOW period must be maintained for at least
30 LLC clock cycles.

CGCE

33

CGC Enable active HIGH input (CGCE = 1, on-chip CGC active; CGCE = 0, external CGC
mode, use SAA7197).

Voo

34

supply voltage (+5 V)

Vss

35

ground

HCL

36

Horizontal Clamping input/output pulse (programmable via 12C-bus bit PULIO: PULIO = 1,
output; PULIO = 0, input). This signal is used to indicate the black level clamping period for
the analog input interface. The beginning and end of its HIGH period (only in the output mode)
can be programmed via the 12C-bus registers 03H, 04H in 50 Hz mode and registers 16H,
17H in 60 Hz mode, active HIGH.

HSY

37

Horizontal Synchronization input/output indicator (programmable via I2C-bus bit PULIO:
PULIO = 1, output; PULIO = 0, input). This signat is fed to the analog interface. The beginning
and end of its HIGH period (only in the output mode) can be programmed via the 12C-bus
registers 01H, 02H in 50 Hz mode and registers 14H, 15H in 60 Hz mode, active HIGH.

HS

38

Horizontal Synchronization output (programmable; the HIGH period is 128 LLC clock cycles).
The position of the positive slope is programmable in 8 LLC increments over a complete line
(64 ps) via the I2C-bus register 05H in 50 Hz mode or register 18H in 60 Hz mode.

PLIN (HL)

39

PAL Identifier Not output; marks for demodulated PAL signals the inverted line (PLIN = LOW)
and a non-inverted line (PLIN = HIGH) and for demodulated SECAM the DR line

(PLIN = LOW) and the DB line (PLIN = HIGH). Select PLIN function via 12C-bus bit RTSE = 0.
(H-PLL locked output; a HIGH state indicates that the internal PLL has locked. Select HL
function via 12C-bus bit RTSE = 1).

ODD (VL)

40

ODD/EVEN field identification output; a HIGH state indicates the odd field. Select ODD
function via 12C-bus bit RTSE = 0.

(Vertical Locked output; a HIGH state indicates that the internal Vertical Noise Limiter (VNL)
is in a locked state. Select VL function via I12C-bus bit RTSE = 1).

VS

41

Vertical Synchronization input/output (programmable via 12C-bus bit OEHV: OEHV = 1,
output; OEHV = 0, input). This signal indicates the vertical synchronization 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 controlier, for
example the TDA9150. In input mode this signal is used to synchronize the vertical gain and
clamp blanking stage, active HIGH.

HREF

42

Horizontal Reference output; this signal is used to indicate data on the digital YUV-bus. The
positive slope marks the beginning of a new active tine. The HIGH period of HREF is either
768 Y samples or 640 Y samples long depending on the detected field frequency

(50/60 Hz mode). HREF is used to synchronize data multiplexer/demulitiplexers. HREF is also
present during the vertical blanking interval.

Vss

43

ground

Voo

44

supply voltage (+5 V)
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SYMBOL PIN DESCRIPTION

Y7 45

Y6 46

Y5 47 Upper 6 bits of the 8-bit luminance (Y) digital output. As part of the digital YUV-bus

Y4 48 (data rate LLC/2), or A/D2(3) output (data rate LLC/2) selectable via I2C-bus bit SQPB = 1.

Y3 49

Y2 50

Vsg 51 ground

Vpp 52 supply voltage (+5 V)

Y1 53 Lower 2 bits of the 8-bit luminance (Y) digital output. As part of the digital YUV-bus

Y0 54 (data rate LLC/2), or A/D2(3) output (data rate LLC/2) selectable via 12C-bus bit SQPB = 1.

uv7 55

uve 56

Uvs 57 8-bit digital UV (colour difference) output; multiplexed colour difference signal for U and V

uva 58 component of demodutated CVBS or chrominance signal. The format and multiplexing

uvs 59 scheme can be selected via 12C-bus control. These signals are part of the digital YUV-bus

uv2 60 (data rate LLC/2), or A/D3(2) output (data rate LLC/2) selectable via 12C-bus bit SQPB = 1.

uvi 61

uvo 62

FEIN 63 Fast Enable input (active LOW); this signal is used to control fast switching on the digital

(MUXC) YUV-bus. A high at this input forces the IC to set its Y and UV outputs to the high impedance
state. To use this function set I2C-bus bits MS24 and MS34 and MUYC to LOW.
(Multiplex Components input; control signal for the analog multiplexers for fast switching
between locked Y/C signals or locked CVBS signals. FEIN automatically fixed to LOW (digital
YUV-bus enabled), if one of the three MUXC functions are selected (MS24 or MS34 or
MUYC = HIGH).

GPSW 64 General Purpose Switch output; the state of this signal is programmable via 12C-bus register

(VBLK) 0Dh, bit 1. Select GPSW function via 12C-bus bit VBLKA = 0. (Vertical Blank test output; select
VBLK via 12C-bus bit VBLKA = 1).

XTALO 65 Crystal oscillator output (to 26.8 MHz crystal); not used if TTL clock is used.

XTALI 66 Crystal oscillator input (from 26.8 MHz crystal) or connection of external oscillator with TTL
compatible square wave clock signal.

Vss 67 ground

Vop 68 supply voltage (+5 V)
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Fig.3 Pin configuration.
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9 FUNCTIONAL DESCRIPTION
9.1  Analog input processing (see Fig.5)

The SAA7110; SAA7110A offers six analog signal inputs,
two analog main channels with clamping circuit, analog
amplifier, anti-alias filter and video CMOS ADC. A third
analog channel alsc with clamping circuit, analog amplifier
and anti-alias filter can be added or switched to both main
channels directly before the ADCs.

8.2  Analog control circuits

The clamping contral circuit controls the correct clamping
of the analog input signals. The coupling capacitor is also
used to store and fitter the clamping voltage. The normal
digital clamping level for luminance or CVBS signals is 64
and for chrominance signals is128.

The gain control circuits generate via 12C-bus the static
gain levels for the three analog amplifiers or controls one
of these amplifiers automaticaily via a built-in Automatic
Gain Control (AGC}. The AGC is used to amplify a
CVBS or Y signal to the required signal amplitude,
matched to the ADCs input voltage range.

The anti-alias filters are adapted to the clock frequency.
The vertical blanking control circuit gensrates an 12C-bus
programmable vertical blanking pulse. During the vertical
blanking time gain and clamping control are frozen.

The fast switch control circuit is used for special
applications.

9.2.1 CLAMPING

The coupling capacitor is used as clamp capacitance for
each input. An internal digital ctamp comparator generates
the information concerning clamp-up or clamp-down. The
clamping levels for the two ADC channels are adjustable
over the 8-bit range (1 to 254). Clamping time in normal
use is set with the HCL pulse at the back porch of the video
signal. The clamping pulse HCL is user adjustable.

9.2.2  GAIN CONTROL (see Fig.4}

The luminance AGC can be used for every channel were
luminance or CVBS is being received. AGC active time is
the sync tip of the video signal. The sync tip pulse HSY is
user adjustable. The AGC can be switched off and the gain
for the three main input channels can be adjusted
independently. Signal (white) peak contro! limits the gain
at signal overshoots. The flow charts (see Figs 8 and 9)
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.

1995 Oct 18

) controlled
analog input level ADC input level
maximum
+2.8dB
0dB 4 range 8.8 dB / 0dB
-6dB minimum

MGCaz3

Fig.4 Automatic gain control range.

9.3 Chrominance processing (see Fig.6)

The 8-bit chrominance signal passes the input interface,
the chrominance bandpass filter to eliminate DC
components, and is finally fed to the multiplication inputs
of a quadrature demodutator, where two subcarrier signals
from the local oscillator DTO1 with 90 degrees phase shift
are applied. The frequency is dependent on the present
colour standard.

The multiplier operates as a quadrature demodulator for all
PAL and NTSC signals; it operates as a frequency down
mixer for SECAM signals.

The two multiplier output signals are converted to a serial
UV data stream and applied to two low-pass filter stages,
then to a gain controlled amplifier. A final multiplexed
low-pass filter achieves, together with the preceding
stages, the required bandwidth performance.

The PAL and NTSC originated signals are applied to a
comb filter.

The signal originated from SECAM is fed through a Cloche
filter {0 Hz centre frequency), a phase demodulator and a
differentiator to obtain frequency demodulated colour
difference signals. The SECAM signal is fed after
de-emphasis to a cross-over switch, to provide both the
serial transmitted colour difference signals. These signals
are fed to the BCS control and finally to the output fomatter
stage and to the output interface.
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9.4 Luminance processing (see Fig.7)

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,
HI18) signals.

The high frequency components of the luminance signal
can be peaked (control for sharpness improvement via
12C-bus) in two bandpass filters with selectable transfer
characteristics.

A coring circuit with selectable characteristics improves
the signal once more. 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 via the variable
delay to the BCS control and the output interface.

9.5 YUV-bus (digital outputs)

The 16-bit YUV-bus transfers digital data from the output
interfaces to a feature box, or a field memory, a digital
colour space converter (SAA 7192 DCSC) or a video
enhancement and digital-to-analog processor (SAA7165
VEDAZ). The outputs are controlted by an output enable
chain (FEIN on pin 63).

The YUV data rate equals LLC2. Timing is achieved by
marking each second positive rising edge of the clock LLC
in conjunction with CREF (clock reference).

The output signals Y7 to YO are the bits of the digital
luminance signal. The output signals UV7 to UVO0 are the
bits of multiplexed colour difference signals (B-Y) and
(R-Y). The frame in the format tables is the time, required
to transfer a full set of samples. Inthe eventof4:2:2
format two luminance samples are transmitted in
comparison to one U and one V sample within the frame.
The time frames are controlled by the HREF signal.

Fast enable is achieved by setting input FEIN to LOW. The
signal is used to contro! fast switching on the digital
YUV-bus. HIGH on this pin forces the Y and UV outputs to
a high-impedance state.

9.6  Synchronization (see Fig.7)

The pre-filtered luminance signal is fed to the
synchronization stage. it's bandwidth is reduced to 1 MHz
in a low-pass filter.

1995 Oct 18

The synchronization 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.
Adjustable output signals 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 to the input signals. The loop
filter signal drives an oscillator to generate the line
frequency control signal LFCO.

9.7 Clock generation circuit

The internal CGC generates all clock signals required for
the one chip front-end. The output signal LFCO is a
digital-to-analog converted signal provided by the
horizontal PLL. It is the muitiple of the line frequency
(7.38 MHz = 472 x fy, in 50 Hz systems and

6.14 MHz = 360 x f, in 60 Hz systems). 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.

It is also possible to opsrate the OCF1 with an external
CGC (SAA7197) providing the signals LLC and CREF.
The selection of the internal/external CGC will be
controlled by the CGCE input signal.

9.8 Power-on reset

Power-on reset is activated at power-on (using only
internal CGC), when the supply voltage decreases below
3.5 V. The indicator output RESET is LOW for a time. The
RESET signal can be applied to reset other circuits of the
digital TV system.

9.9 RTCO output

The real time control and status output signal contains
serial information about actual system clock, subcarrier
frequency and PAL/SECAM sequence. The signat can be
used for various applications in external circuits, for
example, in a digital encoder to achieve clean encoding.
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10 GAIN CHARTS

ANALOG IN

SLOW + GAIN

MGCaz7

CLAU = clamp up.

VBLK = vertical blanking pulse.

WIPE = white peak level (adjustable).
SBOT = sync bottomn level (adjustable).
CLL = clamp level (adiustable).

CLAA = clamp active.

HSY = horizontal sync pulse.

HCL = horizontal clammp pulse.

Fig.8 Clamp and gain fiow chart.
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analog input

[

| san | { ava |

{ aval | [-wvad |

[ +4/F—|
Y

|+I—0|

¥

| o “IGAI
1

Y
1w |
1

[sTor] |

gain accumulator (20 bits}

X = system variable (start with logic 0).

Y = IAGV-FGVI > GUDL.

VBLK = vertical blanking pulse.

HSY = horizontal sync pulse.

SBOT = sync bottom level (adjustable).
WIPE = white peak level (adjustable).

IVAL = integration value gain (adjustable).
WVAL = integration value WIPE (adjustable).
IGAl = ntegration factor gain (adjustable).
IWIP = integration factor WIPE (adjustable).
AGV = actual gain value.

FGV = frozen gain value.

GUDL = gain update lavel (adjustabie).
WRSE = white peak reset enable.

WIRS = white peak reset selact.

Y

r actual gain value B-bit {AGV) {-3/+6 dB} ‘

P

| acv |

I update |-—’—| FGV |
Y

[ gain value 8-bit

}_

MGC828

L = line.
F = field.
Fig.9 Luminance AGC flow chart.
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11 LIMITING VALUES

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

together.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbpa analog supply voltage -0.5 +7.0 Vv
Voob digital supply voltage -0.5 +7.0 Vv
Viia) analog input voltage -0.5 +7.0 \
Vi digital input voltage -0.5 +7.0 Vv
Vit voltage difference between Vggaga and Vggay - 100 mv
Tsig storage temperature -65 +150 °C
Tamb operating ambient temperature 0 70 °C
Tamb(bias) | OPerating ambient temperature under bias -10 +80 °C
Piot total power dissipation Vopa=Vppp=7V;note 1 | - 2.5 w
Vesd electrostatic discharge all pins note 2 -2000 +2000 \

Note

1. Compare with typical total power consumption in Chapter “Characteristics”.

2. Equivalent to discharging a 100 pF capacitor through a 1.5 k€2 series resistor.

12 CHARACTERISTICS

Vpop =5 V; Vppa = 5 V; Tamp = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONs | MIN. | Tvp. | max. [uNIT
Supplies

Vppa analog supply voltage 4.75 5.0 5.25 Vv
Vbbb digital supply voltage 45 5.0 5.5 Vv
IpDA(tot) total analog supply current - - 150 mA
IpDD{t01) total digital supply current - - 250 mA
Piot total power dissipation - 1.2 1.7 w
Analog part
lclamp clamping current Vi=125VDC -2 - +2 pA
Vifp-p) input voltage (peak-to-peak Coouple = 10 NF 0.5 1.0 1.38 \%

value}, AC coupling required

|zl input impedance clamping current off 200 - - KkQ
Ci input capacitance - - 10 pF
Ogt channel crosstalk fi<5MHz - -50 - dB
Analog-to-digital converters
B analog bandwidth at-3dB - 15 - MHz
Daitt differential phase amplifier + AAF = bypass | - 2 - deg
Gt differential gain amplifier + AAF = bypass | - 2 - %
fiic ADC clock rate 11 - 16 MHz
DLE DC differential linearity error - Vo - LSB
ILE DC integral linearity error - 1 - LSB
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SYMBOL | PARAMETER | conomons | miN. | Tve. [ max. Junm
Digital inputs
Vi LOW level input voltage 0.5 - +1.5 A
SDA and SCL

Viy HIGH level input voltage 3.0 - Vpp+05 |V
SDA and SCL

ViL(ck) LOW leve! input voitage for -0.5 - +0.6 \'
clocks

ViH(clk) HIGH level input voltage for 24 - Vpp+05 |V
clocks

VIH(XTALI) HIGH level input voltage XTALI 3.0 - Vpp + 0.5 \4

ViLm LOW level input voltage all other -05 - +0.8 \
inputs

Vikgny HIGH level input voltage ali other 2.0 - Vpp+05 |V
inputs

I input leakage current - - 10 A

Cici) input capacitance for clocks - - 10 pF

Ciwo) input capacitance I/Os at high impedance |- - 8 pF

Cim) input capacitance all other inputs - - 8 pF

Digital outputs

Virco LFCO output voltage note 1 1.4 - 26 \'
(peak-to-peak value)

VoL LOW level output voltage note 2 0 - 0.6 Vv

VoH HIGH level output voltage note 2 2.4 - Voo \

Vou(cik) LOW level output voltage for ~0.5 - +0.6 \
clocks

VOoHclk) HIGH level output voltage for 2.6 - Vpp+05 |V
clocks

Clock input timing (LLC)

Tey cycle time 31 - 45 ns

8 duty factor for ty cn/Tcy 40 - 60 %

t rise time Vi=06t024V - - 5 ns

t fall time Vi=2.41t006V - - 5 ns

Control and CREF input timing (note 3)

tsu.DaT input data set-up time 11 - - ns

tHD:DAT input data hold time 3 - ~ ns

tHo:FEIN input data hold time for FEIN 3 - - ns

tho-otHer | input data hold time all other note 3 6 - - ns
inputs
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SYMBOL | PARAMETER conpimions | M. | Tve. | max. [unm
Data and control output timing (note 4)
CL(data) output load capacitance 15 - 50 pF
{data, HREF and VS)
Cuicontroty | OUtput load capacitance (control) 7.5 - 25 pF
tHD:DAT output data hold time CL=15pF 13 - - ns
tPD(data) propagation delay from negative |C, = 50 pF - - 29 ns
edge of LL.C (data, HREF and
VS)
tpp(controly | Propagation delay from negative | Cy = 25 pF - - 29 ns
edge of LLC (control)
trp(z)) propagation delay from negative |note 5 - - 15 ns
edge of LLC (to 3-state}
Clock output timing (LL.C and LLC2)
Cuie output load capacitance 15 - 40 pF
Tey cycle time LLC 31.5 - 45 ns
LLC2 63 - 90 ns
8 duty factors for ty cr/tLic and 40 - 60 %
tucen/tiice
t, rise time 06to26V - - 5 ns
t fall time 26to06V - - 5 ns
ty delay time LLC output to LLC2 Vi=15YV, - - 8 ns
output CuiciLce = 40 pF; note 6
Data qualifier output timing (CREF)
tHp.crer | output hold time C_=15pF 4 - - ns
tPD.CREF propagation delay from positive | C_ =40 pF - - 20 ns
edge of LLC
Horizontal PLL
THnom nominal line frequency 50 Hz field - 15625 - Hz
60 Hz field - 15734 - Hz
Afp/finom | permissible static deviation 50 Hz field - - 5.6 %
60 Hz field - - 6.7 %o
Subcarrier PLL
frnom nominal subcarrier frequency PAL - 4433618 | - Hz
NTSC - 3579545 | - Hz
Afu/funom | lock-in range 400 - - Hz
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SYMBOL | PARAMETER | conomons | min. | Ty | max. [unr
Crystal oscillator
fr nominal frequency 3rd harmonic - 26.8 - MHz
Affy permissible frequency deviation -50 x 1078 | - +50 x 1078
ATH, permissible frequency deviation 20 %106 - +20 x 1078

with temperature

CRYSTAL SPECIFICATION (X1); note 7

Tamb operating ambient temperature 0 - 70 °C
CL load capacitance 8 - - pF
R series resonance resistance - 50 80 Q

C1 motional capacitance - 1.1+20% | - fF

Cco parallel capacitance - 3.5 +20% | - pF
Notes

1. The LFCO output level must be measured with a load circuit of 10 k€2 in parallel with 15 pF.

2. The levels must be measured with load circuits, the loads depend on the type of output stage. Controt outputs (except
HREF and VS); 1.2 kQ at 3 V (TTL load); C,_ = 25 pF: data outputs (plus HREF and VS); 1.2 kQ at 3 V (TTL load);
C_ =50 pF.
Other control input signals are CGCE, VS, SA, HCL and HSY.

Data output signals are YUV (15 to 0). Control output signals are HREF, VS, HS, HSY, HCL, RTCO, PLIN (HL),
ODD (VL) and GPSWO0 (VBLK). The effects of rise and fall times are included in the calculation of typ.paT. tep and
tppz. Timings and levels refer to drawings and conditions illustrated in Fig.10.

5. The minimum propagation delay from 3-state to data active related to falling edge of LLC is 0 ns.
. LLCZ is not active while CGCE =0.
7. Philips catalogue number 9922 520 30004.

Table 1 Processing delay

DIGITAL DELAY
FUNCTION TYPICAL ANALOG DELAY ADCIN (AOUT) TO YUVOUT
A121 TO ADCIN (AQUT) (ns) (1/LLC)
(YDEL = 0; CAD2/3 = 1)

Without amplifier or anti-alias filter 10

With amplifier, without anti-alias filter 30 048

With ampilifier plus anti-alias filter (50 Hz) 30 + 40

With amplifier plus anti-alias filter (60 Hz) 30 + 50
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13 TIMING

CLOCK INPUT LLC i

f

'Su:DAT

% g N S LT A

7 A
INPUTS CONTROL %/ G

INPUT CREF

oHD pD |

— 24V
OUTPUTS YUV, HREF, VS AND HS

— 06V

—loHp
OUTPUTS YUV (to 3-state)
P— _—
CLOCK QUTPUT LLC Zl
A
lf —-
—— 1l CH ———]

'Pp

~—'oHp —*l

OUTPUT CREF

— j— lgLLC2

26V
CLOCK QUTPUT LLC2 15V
08V

MGC329

Fig.10 Clock/data timing.
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{1) See Table 1.

>~ 82x2ALC

T

-
HY o
HSY +191 —64

programming range |
(step size: 2L LC)

HCL

HCL +127
programming range }

{step size: 2/LLC)

- processing delay CVBS—>YUV (1)
¥ oupd x‘uzzzzzzzzzzzzzzzzzz/—/
HREF (50 Hz) —] |
1= - 18 x 2/LLC ‘
—— 768 x 2/LLC —~r - 176 x 2ILLC ————»|a—
0 x2ALC | |=u-94x2/LLC—»
PLIN (50 Hz)
— -—4f11C
HS (50 Hz) -
— 64 x 2/LLC —»
HS(S0Hz) 447 0 -118
programming range |- q
{step size: 8/LLC)
HREF (60 Hz) L |
. +‘ -~ 18x2/LLC
— 640 x 2L ——»|e—— 140 2NLC — |-
HS (60 Hz) ::|I ‘

HS (60 Hz) +97

<— 64 x 2/LLC —»

-97

programming range
(step size: 8LLC)

HRMV = 1 and HRFS = 0.

Fig.11 Horizontal timing.

MGCa3e
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LL27 | I I l I I | l I I I I | | I l | I I
i i i [ i

CREF N_\_/m

INTERNAL

n
|

BuscLock | 1 1 | 1
|

|
! I
| i
| ' i
[ | ! I
START OF ACTIVE LINE | | 1 !
HREF ! ' T
—t/ 1 ! ! i
|
| | I |
¥n I A 0 I X 1 1 X 2 1 X 3 X 4
13 T 1 {
! | | H |
Uvn 4 w X vo IX U1 | X V1 a
| ! i | !
' | | | |
! | l«——— ONE BUS CYCLE ——»
| | | | |
| | 1 |_END OF ACTIVE LINE
HREF : i : | ) —
| | | | |
n 763 | X 74 | X 765 | X 766 | X 767 N
(50 Hz) [ N I ! !
uvn  vrez | X ured | X vrea (X ures (X V766 | N
| T | T T
| f | | I
| | i |
1 | e 1 !
n 635 | X 636 | X 637 | X 638 | X 639 | N
. 1 T T
B0 Hz) } l ) J ]
UV vess | Us36 ! V636 | U8 | veag |
" DC X X X N
| | |

Fig.12 HREF timing.
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atstfield 1 6251 1 1 2 1 3 1 4 1 5 1 6 + 7 1 8 | 9

nputoves T T LALLM T T T 1 1 F
HREF LI LS L LT LI LT 1] LI H] L

-—>| l*— 533 x 2LLC

vs 2x2/LLG —=il
-—
x 2/LLC —» .
oDD
b: 2nd field(" | 313 1 314 1 315 | 316 | 317 1 318 | 319 | 320 | 321

pucves T T LLAA L v T v 1

[T U e ¥ e 5 s F s O e Oy
- |l«—61x27LC

vs ———L1 l\—«/——-
-—
2x2/LLC —» ’
oDbD
a:tstfield® 15251 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9

nputoves T T LA ALt FT v T 1T v i1
HREF 1T LI LI L LI LI LJ LI LI L]

—- I‘- 441 x 2LLC

vs 2x2/LLC -
—»
x /R

oDD

b: 2nd field'® ) 263 | 264 | 265 | 266 | 267 t 268 | 269 | 270 | 271

mputcves T T LA A vy T Vv Ui

(3721 I I s T s 8 e Y e I S B e W I O |
—>||<—51x2/LLc

VS —Ll I—/I—

|
2x2C—|l=

oDD

MGCa3z2

(1) Nominal input signal 50 Hz.
{2) Nominal input signal 60 Hz.
HAMV = 1 and HRFS = 0.

Fig.13 Vertical timing.
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we LML L L L L L L Ly

) 1 1 U

I = to 3-state |=— | —™from 3-state[«—
| i i
| |

crer N\ /T /T /LM

HREF ! W

Mf*

e

MGC833
Fig.14 FEIN timing.
Table 2 Digital output control
OEYC FEIN YUV (15: 0)
0 0 4
1 0 active
X 1 z
transmitted once per line
SEQUENCE
LowW a A
e g
HIGH HPLL-INCR. u FSCPLL-INCR. u RESERVED
w w
5 o o (50 H2257YGSTEMS)
—————— 128 —» 14 | 4 45 3 e ———
! (60 Hz SYSTEMS})
BIT NO.: 13 —————— 0| {222120191817161514131211109 8 7 6 5§ 4 3 2 1 0 188
TIME SLOT: ot 14 19 63 57

MGCa34

RTCO sequence is generated in LL.C/4.
For transmission LLC/2 timing is required.

Fig.15 Real time control output timing.
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14 OUTPUT FORMATS

Table 3 Output formats

Slzllj\liL PIXEL BYTE SEQUENCE 4 : 1 : 1 FORMAT PIXEL BYTE SEQUENCE 4 : 2 : 2 FORMAT
Y7 Vo BV RV Vo VR BVl BV IR RV VR IV BV RV v
Y6 Y6 | Y7 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | v6 | ve
Y5 Y5 | Y5 | Y5 | Y5 | ¥5 | Y5 | Y5 | v5 | ¥5 | ¥5 | Y5 | ¥5 | ¥5 | ¥5
va Ya | va | Ya | va | Ya | Ya | Y4 |Ya | Ya | Ya | Ya | Ya | va | va
va Y3 | Y3 | va | Ya | Y3 | Ya|Y3a|va]| Y3 | Y3 | va | va | v3a | v3
v2 Yz | v2 | v2 | Y2 | vz | v2 | Y2 [v2 | Y2 | v2 | v2 | v2 | v2 | vz
Y1 VI IR IV IR VPR EEVT RN EEVCR VPR VI EEVZRN I VZRN IEVZ RN EEVZRN RVt
Yo Yo | Yo | Yo |Yo|Yo[vYo|vo|vYo]| Yo | Yo ]| yo| vo| vo | vo
V7 w7 luslus|ui|ur|us|uslui|u | v oz | v ]|ouour | v
uve Us | Us U2 [Uo |ue |uUa|uz|uwo| us | ve | Us | v | us | ve
Uvs Vi | vs |va|Vvi|vs|Vvs|va|vi| us ]| vs | us| vs | us | vs
Uv4 Ve | va | v2 | Vo | Ve |va|Vva|vo| us | va | Us | va | Us | va
uva o]l ololo]olo | o|o|us]|va]|u]|va]| us]| vs
uvz ol ololololo o ouz]|ve]|u|ve]|uz]|va
V1 olololololo ol o] ur [ vi]|ul | vi]ul [
Uvo o]l o] ololo]o]]o| o uw |[vol]u |vol]| uo]| vo
Yiame | 0] 1 | 2 | 3| 4 | 5 | 6| 7| o 1 2 3 4 5
UV frame 0 4 0 2 4
data rate sample frequency data rate sample frequency

v LLC2 LLC2

U LLC2 LLca LLC2 LLC8

v LLca LLcs
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+266 —————— +265 ——————— +255
+235 . +240 s blue 100%  +240 Y red 100%
+212 y blue 75% 4212 - red 75%
+128 { LUMINANCE 100% +128 +128
U-COMPONENT V-COMPONENT
+44 l yollow 75% +44 l cyan 75%
+16 h 4 +16 v yellow 100%  +18 Y cyan 100%
ol ol — o
MGC835
a. Y output range. b. U output range (B-Y). c. Y output range (R-Y).

CCIR 601 digital leveis.

Fig.16 YUV output signal range.

quartz (3rd harmonic)
26.8 MHz
XTALO

65 65
C=
10pF = SAA7110 SAA7110

SAA7110A SAA7110A

. JTUL _xraul

t =10 pH +-20%

C= C=
; 10 pF ;; 1nF
4 4 MGEC83E

a. with quartz crystal. b. with external clock.

Fig.17 Oscillator application.
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15 CLOCK SYSTEM

Table 4 System clock frequencies

15.1 Clock generation circuit cLock FREQUENCY (MHz)
L
The internal CGC generates the system clocks LLC, LLC2 50 Hz 60 Hz
and the clock reference signal CREF. The internally XTAL 26.8
. . . 26.
generated LFCO (triangular waveform) is multiplied by 6.8
four via the analog PLL (including phase dstector, loop LLC 29.5 24.545454
filter, VCO and frequency divider). The rectangular output LLC2 14.75 12.272727
signals have a 50% duty factor. LLC4 7.375 6.136136
LLC8 3.6875 3.068181
LFCO —»| BAND PASS Gross || P HASE | So0F, —|0SCILLATOR |— Lic
FC=LLC/4 DETECTION DETECTION FiL
[Y T
Dl\ngR | DI\I1IBER L, LLC2
DELAY |—» CREF

Fig.18 Clock generation circuit.

MGC837
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15.2 Power-on control

Power-on reset is activated at power-on (using only internal CGC) and if the supply voitage falls below 3.5 V. The RESET
signal can be applied to reset other circuits of the digital TV system.

POC Vpp

POC Vpp
DIGITAL

|
i
i
b | anacos
i
I
[
I

| —

CONTROL SEQUENCE

1
LLC —
1 POC DELAY »BESET
[ ogic | *| conTroL [ " RESET
CGCE > i
| ry |
CLOCK
,| cLockuo OUTPUT
*| conTRoL ACTIVE
CONTROL
MGCBag
Fig.19 Power-on control circuit.
Table 5 Power-on control sequence
INTERNAL POWER-ON PIN OUTPUT STATUS FUNCTION

Directly after power-on
asynchronous resst

Y7 to Y0, UV7 to UVO, RTCO, PLIN, ODD,
GPSW, SDA, HREF, HS, VS, HCL and HSY
in high impedance state

LLC, LLC2 and CREF in HIGH state

direct switching to high impedance (outputs)
or input mode (I/Os) for 20 to 200 ms

Start synchronous
I2C-bus reset sequence

LLC, LLC2 and CREF active

starting 12C-bus reset sequence

Status after 12C-bus reset

Y7 to YO, UV7 to UVO, HREF and HS held
in high impedance state

VS, HCL and HSY held in input function
mode

SAODH = 7DH (VTRC = 0, RTSE =1,
HRMV = 1, 8STB = 0, SECS = 1)

SAQEH = 00H (HPLL = 0, OEHV =0,
OEYC =0, CHRS =0, GPSW = 0)

SA31H = 00H (AOSL 1: 0 = 00, WIRS = 0,
WRSE = 0, SQPB = 0, VBLKA =0,
PULIO = 0)

Status after power-on
control sequence

RTCO, PLIN, ODD, GPSW and SDA active

after power-on (reset sequence) a complete
12C-bus transmission is required
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16 12C-BUS DESCRIPTION
16.1 ?C-bus format
| s | SLAVEADDRESS |[ACK|  SUBADDRESS  |ACK| DATA(nbytes) [ACK| P |

Table 6 Description of 12C-bus format

CODE DESCRIPTION
S START condition
Slave address 1001 110Xb (SA = LOW) or 1001 111Xb (SA = HIGH)
ACK acknowledge generated by the slave
Subaddress subaddress byte, see Table 7
Data data byte, see Table 7; note 1
P STOP condition
X read/write control bit:

X = 0, order to write (the circuit is slave receiver)
X =1, order to read (the circuit is slave transmitter)

Stave address 9CH for write, 9DH for read (SA = 0)
9EH for write, 9FH for read (SA =1
Subaddress 00H to 19H decoder part

1AH to 1FH reserved
20H to 34H front-end part

Note
1. If more than one byte DATA is transmitted then the auto-increment of the subaddress is performed.
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16.2 12C-bus receiver/transmitter tables

Table 7 OCF1 RECEIVER

Slave address 10011100b, 9CH (SA = 0) and 10011110b, 9EH (SA =1)

suB DATA BYTE®
REGISTER FUNCTION ADD"
p7 | b | o5 | pa | p3 | b2 | o1 | oo
DMSD-SQP + BSC slave receiver (SU 00H to 19H)
Increment delay 00 007 008 005 004 003 002 001 000
IDEL7 | IDEL6 | IDEL5 | IDEL4 | IDEL3 | IDEL2 | IDELt1 | IDELO
HSY begin 50 Hz 01 015 014 013 012 011 010 009 008
HSYB7 | HSYB6 | HSYB5 | HSYB4 | HSYB3 | HSYB2 | HSYB1 | HSYBO
HSY stop 50 Hz 02 023 022 021 020 019 018 017 016
HSYS7 | HSYS6 | HSYS5 | HSYS4 | HSYS3 | HSYS2 | HSYS1 | HSYSO
HCL begin 50 Hz 03 031 030 029 028 027 026 025 024
HCLB7 | HCLB6 | HCLB5 | HCLB4 | HCLB3 | HCLB2 | HCLB1 | HCLBO
HCL stop 50 Hz 04 039 038 037 036 035 034 033 032
HCLS7 | HCLS6 | HCLSS | HCLS4 | HCLS3 | HCLS2 | HCLS1 | HCLSO
HSY after PHI1 50 Hz 05 047 046 045 044 043 042 041 040
HPHI7 | HPHI6 | HPHI5 | HPHI4 | HPHI3 | HPHI2Z | HPHI1 | HPHIO
Luminance control 06 055 054 053 052 051 050 049 048
BYPS | PREF | BPSS1 | BPSS0 | CORI1 | CORIO | APER1 | APERO
Hue control 07 063 062 061 060 059 058 057 056
HUEC?7 | HUEC6 | HUECS | HUEC4 | HUEC3 | HUEC2 | HUEC1 | HUECO
Colour killer threshold 08 071 070 069 068 067 066 065 064
QUAM (PAL/NTSC) CKTQ4 | CKTQ3 | CKTQ2 | CKTQ1 | CKTQO | XXX XXX XXX
Colour killer threshold 09 079 078 077 076 075 074 073 072
SECAM CKTS4 | CKTS3 | CKTS2 | CKTS1 | CKTSO0 | XXX XXX XXX
PAL switch sensitivity OA 087 086 085 084 083 082 081 080
PLSE7 | PLSE6 | PLSE5 | PLSE4 | PLSE3 | PLSE2 | PLSE1 | PLSEO
SECAM switch sensitivity 0B 095 094 093 092 091 090 089 088
SESE7 | SESE6 | SESE5 | SESE4 | SESE3 | SESE2 | SESE1 | SESEO
Gain control chrominance 0C 103 102 101 100 099 098 097 096
COLO | LFIST LFiIS0 XXX XXX XXX XXX XXX
Standard/mode control oD 111 110 109 108 107 106 105 104
VTRC XXX XXX XXX RTSE | HRMV | SSTB | SECS
1/0 and clock control 0E 119 118 117 116 115 114 113 112
HPLL XXX XXX OEHV | OEYC | CHRS XXX GPSW
Control #1 OF 127 126 125 124 123 122 121 120
AUFD | FSEL | SXCR | SCEN XXX | YDEL2 | YDEL1 | YDELO
Control #2 10 135 134 133 132 131 130 129 128
XXX XXX XXX XXX XXX HRFS | VNOI1 | VNOIO
Chrominance gain reference 11 143 142 141 140 139 138 137 136
CHCV7 | CHCVe6 | CHCVS | CHCV4 | CHCV3 | CHCV2 | CHCV1 | CHCVO
Chrominance saturation 12 151 150 149 148 147 146 145 144
SATN7 | SATNG | SATNS | SATN4 | SATN3 | SATN2 | SATN1 | SATNO
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SuUB DATA BYTE®
REGISTER FUNCTION ADD()
D7 D6 D5 D4 D3 D2 D1 Do
Luminance contrast 13 159 158 157 156 155 154 153 162
CONT7 | CONT6 | CONT5 | CONT4 [ CONT3 | CONT2 [ CONT1 | CONTO
HSY begin 60 Hz 14 167 166 165 164 163 162 161 160
HS6B7 | HS6B6 | HS6B5 | HS6B4 | HS6B3 | HS6B2 | HS6B1 | HS6B0
HSY stop 60 Hz 15 175 174 173 172 171 170 169 168
HS6S7 | HS6S6 | HS6S5 | HS6S4 | HS6B3 | HS6S52 | HS6S1 | HS6S0
HCL begin 60 Hz 16 183 182 181 180 179 178 177 176
HC6B7 | HC6B6 | HC6B5 | HCLB4 | HC6B3 | HC6B2 | HC6B1 | HC6BO
HCL stop 60 Hz 17 191 190 189 188 187 186 185 184
HCBS7 | HC6S6 | HCBS5 | HC6S4 | HCES3 | HCBS2 | HCES1 | HCESO
HSY after PHI1 60 Hz 18 199 198 197 196 195 194 193 192
HP6I7 | HP6I6 | HP6IS | HP6l4 | HP6I3 | HP612 | HP6I1 | HP6I0
Luminance brightness 19 207 206 205 204 203 202 201 200
BRIG7 | BRIG6 | BRIG5 | BRIG4 | BRIG3 | BRIG2 | BRIG1 | BRIGO
DUAD slave receiver (SU 20H to 32H)
Analog control #1 20 007 006 005 004 003 002 001 000
AIND4 | AIND3 | AIND2 | FUSEt | FUSED | AINS4 | AINS3 | AINS2
Analog control #2 21 015 014 013 012 on 010 009 008
VBCO | MS34 | MX241 | MX240 | MS24 | REFS4 | REFS3 | REFS2
Mixer control #1 22 023 022 021 020 019 018 017 016
GACO1 | GACOO| CSEL | YSEL | MUYC [ CLTS | MX341 | MX340
Clamping level control 21 23 o3 030 029 028 027 026 025 024
CLL217 | CLL216 | CLL215 | CLL214 | CLL213 | CLL212 [ CLL211 | CLL210
Clamping level control 22 24 039 038 037 036 035 034 033 032
CLL227 | CLL226 | CLL225 | CLL224 | CLL223 | CLL222 | CLL221 | CLL220
Clamping level control 31 25 047 046 045 044 043 042 041 040
CLL317 | CLL316 | CLL315 | CLL314 | CLL313 | CLL312 | CLL311 | CLL310
Clamping level control 32 26 055 054 053 052 051 050 049 048
CLL327 | CLL326 | CLL325 | CLL324 | CLL323 | CLL322 | CLL321 | CLL320
Gain control analog #1 27 063 062 061 060 059 058 057 056
HOLD | GASL | GAI25 | GAI24 | GAI23 | GAI22 | GAI21 | GAI20
White peak control 28 071 070 069 068 067 066 065 064
WIPE7 | WIPES | WIPES | WIPE4 | WIPE3 | WIPE2 | WIPE1 | WIPEOD
Sync bottom control 29 079 078 Q77 076 075 074 073 072
$BOT7 | SBOT6 | SBOTS | SBOT4 | SBOT3 | SBOT2 | SBOT1 | SBOTO
Gain control analog #2 2A 087 086 085 084 083 082 081 080
IWIPT | IWIPO | GAI35 | GAI34 | GAI33 | GAI32 | GAI31 | GAI30
Gain control analog #3 2B 095 094 093 092 091 090 089 088
IGAN IGAI0 | GAl45 | GAI44 | GAI43 | GAI42 | GAI41 | GAI40
Mixer control #2 2C 103 102 101 100 099 098 097 096
CLS4 XXX CLS3 | CLs2 XXX XXX | TWO3 | TWO2
Integration value gain 2D 111 110 109 108 107 106 105 104
IVAL7 | IVAL6 | IVALS | IVAL4 | IVAL3 | IVAL2 | IVALT | IVALO
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One Chip Front-end 1 (OCF1) SAA7110; SAA7110A
SuB DATA BYTE®
REGISTER FUNCTION )

ADD D7 D6 D5 D4 D3 D2 D1 DO

Vertical blanking pulse set 2E 119 118 117 116 115 114 113 112
VBPS7 | VBPS6 | VBPSS | VBPS4 | VBPS3 | VBPS2 | VBPS1 | VBPSO

Vertical btanking pulse reset 2F 127 126 125 124 123 122 i21 120
VBPR7 | VBPR6 | VBPR5 | VBPR4 | VBPR3 | VBPR2 | VBPR1 | VBPRO

ADCs gain control 30 135 134 133 132 131 130 129 128
XXX WISL | GAS3 | GAD31 | GAD30 | GAS2 | GAD21 | GAD20

Mixer controf #3 31 143 142 141 140 139 13803 137 136
AOSL1 | AOSLO | WIRS | WRSE | SQPB | AFGCS | VBLKA | PULIO

Integration value white peak 32 151 150 149 148 147 146 145 144
WVAL7 | WVALG | WVALS | WVAL4 | WVAL3 | WVAL2 | WVAL1 | WVALO

Mixer control #4 33 159 158 157 156 155 154 153 152

OFTS XXX [ CHSB | XXX CAD3 | CAD2 XXX XXX

Gain update level 34 167 166 165 164 163 162 161 160
MUD2 | MUD1 | GUDLS | GUDL4 | GUDL3 | GUDL2 | GUDL1 | GUDLO

Notes

1. Subaddresses to be reset: 0D to 7DH, OE and 31 to 00H after RESET = 0 (CGCE = 0) or power-on (CGCE = 1).
2. All reserved XXX-bits must be set to LOW, XX-bit is don't care.

3. AFCCS bit does not exist in SAA7110A due to advanced anti-alias filter characteristic, don’t care (XX).

Table 8 OCF1 TRANSMITTER: Byte number O {transmitted if SSTB = 0 or after RESET has been 0)
Slave address 10011101b, 8DH (SA = 0) and 10011111b, 9FH (SA=1

VERSION STATUS BYTE D7 D6 Ds D4 D3 D2 D1 DO
ID7 to IDO; note 1 D7 ID6 D5 ID4 iD3 D2 ID1 DO

Note
1. ID7 to IDO indicates the version number of the IC, for example SAA7110A V1 = 01H.

Table 9 OCF1 TRANSMITTER: Byte number 1 (transmitted if SSTB = 1)
Slave address 10011101b, 9DH (SA = 0) and 10011111b, 9FH (SA = 1)

STATUS BYTE FUNCTION D7 D6 DS D4 D3 D2 D1 DO

See Table 10 for explanation of bits STTC | HLCK FIDT GLIM XXX WIPA | ALTD | CODE
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Table 10 Explanation of bits shown in Table 9

BIT DESCRIPTION
STTC Status bit for horizontal time constant: LOW = TV time constant; HIGH = VCR time constant.
HLCK Status bit for locked horizontal frequency: LOW = locked; HIGH = unlocked.
FIDT Identification bit for detected field frequency: LOW = 50 Hz; HIGH = 60 Hz.
GLIM Gain value for active luminance is limited (maximum or minimum), active HIGH.
XXX reserved
WIPA White peak loop is activated, active HIGH.
ALTD Status HIGH: line alternating colour burst has been detected (PAL or SECAM).
CODE Status HIGH: any colour signal has been detected.

16.3 12C-bus detail
The 12C-bus receiver slave address is 9CH/9EH.
DMSD-SQP slave receiver (SU 00H to 19H).

16.3.1 SUBADDRESS 00 (DATA BYTE 007 to 000)
Table 11 Increment delay IDEL

DECIMAL DELAY TIME CONTROL BITS("
MULTIPLIER | (STEP SIZE =4LLC) | DEL7 | IDEL6 | IDEL5 | IDEL4 | IDEL3 | IDEL2 | IDEL1 | IDELO

-1 -4 1 1 1 1 1 1 1 1

l { 4 3 l l l 1 1 l

-195 -780 0 0 1 1 1 1 0 1
max. value for 60 Hz

l { 4 4 L l 1 l 1 4

-236 _944 0 0 0 1 0 1 0 0
max. value for 50 Hz

l l d 1 l l l 1 l {

-256 —1024 0 0 0 0 0 0 0 0

outside central counter(2

Notes
1. A sign bit, designated A08 and internally set to HIGH, indicates values are always negative.

2. The horizontal PLL. does not operate in this condition. The system clock frequency is set to a value fixed by the last
update and is within £7.1% of the nominal frequency.
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16.3.2 SUBADDRESS 01 (DATA BYTE 015 to 008)

Table 12 Horizontal synchronization begin 50 Hz (HSYB)

DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (STEP SIZE=2/LLC) | HsYB7 | HSYB6 | HSYBS | HSYB4 | HSYB3 | HSYB2 | HSYB1 | HSYBO
+191 -382 1 0 1 1 1 1 1 1
{ l 1 d 3 L d L 1 i
64 +128 1 1 0 0 0 0 0 0
16.3.3 SuUBADDRESS 02 (DATA BYTE 023 to 016)
Table 13 Horizontal synchronization stop 50 Hz (HSYS)
DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (STEP SIZE = 2/LLC) | 4SYS7 | HSYS6 | HSYS5 | HSYS4 | HSYS3 | HSYS2 | HSYS1 | HSYSO
+191 -382 1 0 1 1 1 1 1 1
{ 1 l l 1 1 N l l {
64 +128 1 1 0 0 0 0 0 0
16.3.4 SUBADDRESS 03 (DATA BYTE 031 to 024)
Table 14 Horizontal clamping begin 50 Hz (HCLB)
DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (STEP SIZE =2/LLC) | 4cLB7 | HCLB6 | HCLBS | HCLBA4 | HCLB3 | HCLB2 | HCLB1 | HCLBO
+127 254 0 1 1 1 1 1 1 1
1 { { d 4 . l i3 i3 1
-128 +256 1 0 0 0 0 0 0 0
16.3.5 SUBADDRESS 04 (DATA BYTE 039 to 032)
Table 15 Horizontal clamping stop 50 Hz (HCLS)
DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (STEP SIZE = 2/LLC) | 4cLs7 | HOLS6 | HCLSS | HCLS4 [ HOLS3 [ HoLs2 | HoLst | HeLso
+127 —254 0 1 1 1 1 1 1 1
1 l 4 1 L 1 l 1 4 d
-128 +256 1 0 ) 0 0 0 0 0
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16.3.6 SUBADDRESS 05 (DATA BYTE 047 to 040)
Table 16 Horizontal synchronization start after PHI1 50 Hz (HPHI)

DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (STEP SIZE = 8/LLC) | HPHI7 | HPHI6 | HPHI5 | HPHI4 | HPHI3 | HPHI2 | HPHH | HPHIO
+127 forbidden; 0 1 1 1 1 1 1 1
1 outside available centrat 1 l 1 1 1 1 1 N
+11g | counterrange 0 1 1 1 0 1 1 )
+117 -32 is 0 1 1 1 0 1 0 1
(max. negative value)
-118 +31.7 us 1 0 0 0 1 0 1 0
{max. positive value)
-119 forbidden; 1 0 0 0 1 0 0 1
L outside available central l 1 i 1 1 1 1 d
1pg | counterrange 1 0 0 0 0 0 0 0
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16.3.7 SUBADDRESS 06 (DATA BYTE 055 to 048)

Table 17 Luminance control

FUNCTION

CONTROL BITS

Aperture factor (APER); data bits D1 and DO

0 0 APER1=0; APER0 =0
1 0.25 APER1 = 0; APERO =1
2 0.5 APER1 =1; APER0O =0
3 1.0 APER1 =1; APERO =1
Corner correction (CORI) +LSBs in 8-bit; data bits D3 and D2
0 0 (OFF) CORI1=0; CORIO=0
1 1 CORI1 =0; CORIO = 1
2 2 COR!1=1; CORIO=0
3 3 CORI1 = 1; CORIO = 1

Aperture bandpass; centre

frequency (BPSS); data bits D4 and D5

4.6 MHz (50 Hz)

3.8 MHz (60 Hz)

BPSS1=0; BPSS0=0

4.3 MHz (50 Hz)

3.4 MHz (60 Hz)

BPSS1 =0; BPSS0 =1

3.0 MHz (50 Hz)

2.5 MHz (60 Hz)

BPSS1=1;BPSS0=0

3.2 MHz (50 Hz)

2.7 MHz (60 Hz)

BPSS1=1;BPSS0 =1

Prefilter active (PREF); data bit D6

Bypassed PREF =0
Active PREF =1
Chrominance trap bypass (BYPS); data bit D7
Active CVBS mode BYPS =0
Bypassed S-Video mode BYPS =1
16.3.8 SUBADDRESS 07 (DATA BYTE 063 to 056)
Table 18 Hue phase control HUEC
CONTROL BITS
HUE PHASE (DEGREES)
HUEC7 | HUEC6 | HUEC5 | HUEC4 | HUEC3 | HUEC2 | HUEC1 | HUECO
+178.6 0 1 1 1 1 1 1 1
1 l { d { 4 N 1 {
0 0 0 0 0 0 0 0 0
| { { { L i\ $ 1 {
-180 1 0 0 0 0 0 0 0
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16.3.9 SUBADDRESS 08 CONTROL NUMBER 1 (DATA BYTE 071 to 064)
Table 19 Colour killer threshold QUAM (PAL/NTSC)

THRESHOLD CONTROL BITS
(reference is nominal burst amplitude = 0 dB) cKTo4 | ckTa3 | cKTaz | ckTQ1 | ckTao
-30dB 1 1 1 1 1
4 { 4 { J J
-24 dB 1 0 0 0 0
4 2 \ i L 3
-18dB 0 0 0 0 0
16.3.10 SUBADDRESS 09 CONTROL NUMBER 2 (DATA BYTE 079 to 072)
Table 20 Colour killer threshold SECAM
THRESHOLD CONTROL BITS
(reference is nominal burst amplitude = 0 dB) cKTs4 | ckTs3 | ckrs2 | ckts1 | ckTso
-30dB 1 1 1 1 1
l { 4 3 !
-24 dB 1 0 0 0 0
{ { 4 l l l
-18dB 0 0 0 0 0
16.3.11 SuBADDRESS OA (DATA BYTE 087 to 080)
Table 21 PAL switch sensitivity
CONTROL BITS
SENSITIVITY
PLSE7 | PLSE6 | PLSES | PLSE4 | PLSE3 | PLSE2 | PLSE1 PLSEQ
Low 1 1 1 1 1 1 1 1
Medium 1 0 0 0 0 0 0 0
Hight" 0 0 0 0 0 0 0 0
Note
1. Sensitivity HIGH means immediate sequence correction.
16.3.12 SUBADDRESS 0B (DATA BYTE 095 to 088)
Table 22 SECAM switch sensitivity
CONTROL BITS
SENSITIVITY
SESE7 | SESE6 | SESE5 | SESE4 | SESE3 | SESE2 | SESE1 | SESEO
Low 1 1 1 1 1 1 1 1
Medium 1 0 0 0 0 0 0 0
High™ 0 0 0 0 0 0 0 0

Note
1. Sensitivity HIGH means immediate sequence correction.
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16.3.13 SuUBADDRESS QC (DATA BYTE 103 to 096)

Table 23 Gain control chrominance

FUNCTION

CONTROL BITS

AGC loop filter (LFIS); data bits D6 and D5

Slow time constant

LFIS1 =0;LFISO=0

Medium time constant

LFIS1 = 0; LFISO = 1

Fast time constant

LFIS1=1;LFIS0=0

Actual chrominance gain frozen

LFISt =1; LFISO = 1

Colour on (COLO); data bit D7

Automatic colour killer COLO =0
Colour forced on COLO =1
16.3.14 SuBADDRESS 0D (DATA BYTE 111 to 104)
Table 24 Standard/mode control
FUNCTION | CONTROL BITS
SECAM mode bit (SECS); data bit DO
Other standards SECS=0
SECAM mode SECS =1
Status byte select (SSTB); data bit D1
Status byte = 0 (see transmitter) SSTBO
Status byte = 1 (see transmitter) SSTB =1
HREF position select (HRMV); data bit D2
HREF position as SAA7191 (8 LLC2 later) HRMV =0
HREF normal position HRMV =1
Real time outputs mode select (RTSE); data bit D3
PLIN switched to output pin 39 _
ODD switched to output pin 40 RTSE =0
HL switched to output pin 39 VL switched to output pin 40 RTSE =1
TV/VCR mode select (VTRC); data bit D7
TV mode VTRC =0
VTR mode VTRC =1
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16.3.15 SUBADDRESS OE (DATA BYTE 119 to 112)
Table 25 1/0 and clock control

FUNCTION CONTROL BITS
General purpose switch (GPSW); data bit DO
Switches directly pin 64 GPSW (application dependent); GPSW =0
VBLKA =0 GPSW =1
Select chrominance input (CHRS); data bit D2
Controlled by BYPS (subaddress 06) normal position CHRS =0
Digital chrominance input switf:hed to CHRS = 1
second input channel (see Fig.20)
Output enable YUV-data (OEYC); data bit D3
YUV bus high impedance/input OEYC =0
Output YUV-bus active OEYC =1
Output enable horizontal/vertical synchronization (OEHV); data bit D4
HS, HREF and VS high impedance/inputs OEHV =0
Output HS, HREF and VS active OEHV =1
Horizontal PLL clock (HPLL); data bit D7
PLL closed HPLL =0
PLL open, horizontal frequency fixed HPLL =1
16.3.16 SUBADDRESS OF (DATA BYTE 127 to 120)
Table 26 Control number 1
FUNCTION CONTROL BITS
Luminance delay compensation; steps in 2/LLC (YDEL); data bits D2, D1 and DO
0 steps YDEL2 =0; YDEL1 = 0; YDELO =0
3 steps YDEL2 = 0; YDEL1 = 1; YDELO =1
-4 steps YDEL2 =1; YDEL1 =0 YDEL1 =0
Enable or disable of sync and clamp pulses; HSY and HCL (SCEN); data bit D4
Disable sync and clamp (set to HIGH) SCEN=0
Enable sync and clamp SCEN =1
SECAM cross colour reduction (SXCR); data bit D5
Reduction off SXCR=0
Reduction on SXCR =1
Field selection (FSEL); data bit D6
50 Hz, 625 lines FSEL=0
60 Hz, 525 lines FSEL=1
Automatic field detection(AUFD); data bit D7
Field state directly controlled via FSEL AUFD =0
Automatic field detection AUFD =1
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16.3.17 SuUBADDRESS 10 (DATA BYTE 135 to 128)
Table 27 Control number 2

FUNCTION CONTROL BITS
Vertical noise reduction (VNOI); data bits D1 and DO
Normal mode VNOI1 = 0; VNOIO = 0
Search mode VNOI = 0; VNOIO = 1
Free running mode VNOIt =1; VNOI0O =0
Vertical noise reduction bypassed VNOI1 = 1; VNOIO =1
HREF select HRFS (HRFS); data bit D2
HREF matched to YUV output HRFS =0
HREF matched to CVBS input HRFS = 1

16.3.18 SuBADDRESS 11 (DATA BYTE 143 to 136)

Table 28 Chrominance gain reference value

CONTROL BITS
REFERENCE VALUE
CHCV7 | CHCV6 | CHCV5 | CHCV4 | CHCV3 | CHCV2 | CHCV1 | CHCVO
Maximum 1 1 1 1 1 1 1 1
CCIR-level for PAL 0 1 0 1 1 0 0 1
CCIiR-level for NTSC 0 0 1 0 1 1 0 0
Minimum 0 0 0 0 0 0 0 4]
16.3.19 SUBADDRESS 12 (DATA BYTE 150 to 144)
Table 29 Chrominance saturation control
GAIN CONTROL BITS
SATN7 | SATN6 | SATN5 | SATN4 | SATN3 | SATN2 | SATNt1 | SATNO
1.999 Maximum 0 1 1 1 1 1 1 1
1 CCIR-level 0 1 0 0 0 0 0 0
0 colour off 0 0 0 0 [4] 0 0 0
-1 inverse chrominance 1 1 0 0 0 [¢] 0 0
-2 inverse chrominance 1 4] 0 0 4] 0 0 0
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16.3.20 SuBADDRESS 13 (DATA BYTE 158 to 152)

Table 30 Luminance contrast control

GAIN CONTROL BITS
CONT7 | CONT6 | CONT5 | CONT4 | CONT3 | CONT2 | CONT1 | CONTO
1.999 Maximum 0 1 1 1 1 1 1 1
70 CCIR-level 0 1 0 0 0 1 1 0
1 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
16.3.21 SUBADDRESS 14 (DATA BYTE 167 to 160)
Table 31 Horizontal synchronization begin 60 Hz (HS6B)
DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (step size = 2/LLC) | 4geB7 | HS6B6 | HS6B5 | HS6B4 | HS6B3 | HS6B2 | HS6B1 | HSEBO
+191 -382 1 0 1 1 1 1 1 1
{ { L l A ! L l d i
-84 +128 1 1 0 0 0 0 0 0
16.3.22 SUBADDRESS 15 (DATA BYTE 175 to 168)
Table 32 Horizontal synchronization stop 60 Hz (HS6S)
DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (step size = 2/LLC) | yggs7 | HS6S6 | HS6S5 | HS6S4 | HS6S3 | HS6S2 | HSEST | HS6S0
+191 -382 1 0 1 1 1 1 1 1
L A d l 4 d l { d 1
—64 +128 1 1 0 0 0 0 0 0
16.3.23 SUBADDRESS 16 (DATA BYTE 183 to 176)
Table 33 Horizontal clamping begin 60 Hz (HC6B)
DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (step size = 2/LLC) | HceB7 | HC6B6 | HC6BS | HC6B4 | HC6B3 | HC6B2 | HC6B1 | HC6BO
+127 254 0 1 1 1 1 1 1 1
3 { 1 { { l d L l {
-128 +256 1 0 0 0 0 0 0 0
1995 Oct 18 457




Philips Semiconductors Product specification

One Chip Front-end 1 (OCF1) SAA7110; SAA7110A

16.3.24 SUBADDRESS 17 (DATA BYTE 191 to 184)
Table 34 Horizontal clamping stop 60 Hz (HC6S)

DECIMAL DELAY TIME CONTROL BITS

MULTIPLIER | (step size = 2/LLC) | HCBS7 | HC6S6 | HCES5 | HCES4 | HCES3 | HCES2 | HCES1 | HCESO
+127 —254 0 1 1 1 1 1 1 1
{ d 4 l l l l 1 l 1
-128 +256 1 0 0 0 0 0 0 0

16.3.25 SuBADDRESS 18 (DATA BYTE 199 to 192)

Table 35 Horizontal synchronization start after PHI1 60 Hz (HP6I)

DECIMAL DELAY TIME CONTROL BITS
MULTIPLIER | (step size=8/LLC) | Hpgl7 | HP6I6 | HP6I5 | HP6I4 | HPGI3 | HP6I2 | HP6I1 | HP6IO
+127 forbidden; 0 1 1 1 1 1 1 1
) outside available central 1 1 1 1 1 L 1 1
+98 counter range 0 1 1 0 0 0 1 0
+97 -32 ps 0 1 1 0 0 0 0 1
(max. negative value)
-97 +31.7 pus 1 4] o] 1 1 1 1 1
(max. positive vaiue)
-98 forbidden; 1 0 0 1 1 1 1 0
$ outside available central 1 L 1 L i L L i
“1pg | counterrange 1 0 0 0 0 0 0 0
16.3.26 SuUBADDRESS 19 (DATA BYTE 207 to 200)
Table 36 Luminance brightness control
CONTROL BITS
OFFSET
BRIG7 | BRIG6 | BRIG5 | BRIG4 | BRIG3 | BRIG2 | BRIG1 | BRIGO
255 (bright) 1 1 1 1 1 1 1 1
139 (CCIR-level) 1 0 0 0 1 0 1 1
128 1 0 0 0 0 0 0 0
0 (dark) 0 0 0 0 0 0 0 0
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16.4 |2C-bus detail (continued)
DUAD siave receiver (SU 20H to 32H).

16.4.1 SUBADDRESS 20 (DATA BYTE 007 to 000)
Table 37 Analog control #1

FUNCTION CONTROL. BITS

Analog input select 2 (AINS2); data bit DO

Analog input Ai22 selected AINS2 =0

Analog input Al21 selected AINS2 =1
Analog input select 3 (AINS3); data bit D1

Analog input Al32 selected AINS3 =0

Analog input Al31 selected AINS3 = 1
Analog input select 4 (AINS4); data bit D2

Analog input Al42 selected AINS4 =0

Analog input Al41 selected AIND4 = 1

Analog function select (FUSE); data bits D4 and D3

Amplifier plus anti-alias filter bypassed

FUSEt1 =0, FUSEO = 0

FUSE1=0; FUSEO =1

Amplifier active

FUSE1=1;FUSEO=0

Amplifier plus anti-alias filter active

FUSE1 = 1; FUSEO = 1

Analog input disable 2 (AIND2); data bit DS

Analog inputs 2 enabled AIND2 =0

Analog inputs 2 disabled AIND2 = 1
Analog input disable 3 (AIND3); data bit D6

Analog inputs 3 enabled AIND3 =0

Analog inputs 3 disabled AIND3 =1
Analog input disable 4 (AIND4); data bit D7

Analog inputs 4 enabled AIND4 =0

Analog inputs 4 disabled AIND4 = 1
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16.4.2 SUBADDRESS 21 (DATA BYTE 015 to 008)

Table 38 Analog control #2

FUNCTION CONTROL BITS
Reference select channel 2 (REFS2); data bit DO
Automatic clamping active REFS2 =0
Reference level selected REFS2 =1
Reference select channel 3 (REFS3); data bit D1
Automatic clamping active REFS3=0
Reference level selected REFS3 =1
Reference select channel 4 (REFS4); data bit D2
Automatic clamping active REFS4 =0
Reference level selected REFS4 =1
MUXC select channel 24 (MS24); data bit D3
Analog MUX2 controlled by MX24 MS24 =0
Analog MUX2 controlled by MUXC MS24 = 1

Analog MUX2 control (MX24); data bits D5 and D4

Adder mode

MX241 = 0; MX240 =0

Channel 2 on; channel 4 off

MX241 = 0; MX240 = 1

Channel 2 off; channel 4 on

MX241 = 1, MX240 = 0

Both channels off

MX241 = 1; MX240 = 1

MUXC select channel 34 (MS34); data bit D6

Analog MUX3 controlied by MX34 MS34=0
Analog MUX3 controlled by MUXC MS34 =1
Vertical blanking control off (VBCO); data bit D7
Vertical blanking on VBCO =0
Vertical blanking off VBCO =1
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16.4.3 SUBADDRESS 22 (DATA BYTE 023 to 016)
Table 39 Mixer control #1

FUNCTION CONTROL BITS
Analog MUX3 control (MX34); data bits D1 and DO
Adder mode MX341 = 0; MX340 =0
Channel 3 on; channel 4 off MX341 = 0; MX340 = 1
Channel 3 off; channel 4 on MX341 =1; MX340=0
Both channels off MX341 =1; MX340 = 1
Clamping function test (CLTS); data bit D2
Normal clamping mode CLTS =0

CLAAN and CLAUN adjusted via CLL32 value for testing

{do not use) CLTS =1

Fast digital multiplexing channel 2/3 active (MUYC); data bit D3
Normal mode on CHR channel MUYC =0
Multiplex mode on CHR channel for test purposes only

(do not use) MUYC =1
Luminance select (YSEL); data bit D4
ADC 2 to CVBS YSEL=0
ADC 3 to CVBS YSEL = 1
Chrominance select (CSEL); data bit D5
ADC 3 to CHR (MUXC not inverse; MUYC = 1) CSEL=0
ADC 2 to CHR (MUXC inverse; MUYC = 1) CSEL =1
Automatic gain control (GACO); data bits D7 and D6
Automatic gain control off GACO1=0; GACO0=0
Automatic gain control channel 2 GACO1 =0; GACO0 =1
Automatic gain control channet 3 GACO1=1;GACO0 =0
Automatic gain control channel 4 GACO1=1; GACOO0 =1
16.4.4 SUBADDRESS 23 (DATA BYTE 031 to 024)
Table 40 Clamping level control 21 CLL21
CONTROL BITS
DECIMAL CLAMP LEVEL
CLL217 | CLL216 | CLL215 | CLL214 | CLL213 | CLL212 | CLL211 | CLL210
1 0 0 0 0 0 0 0 1
4 l 4 { { 2 l \ l
64 0 1 0 0 0 0 0 0
l 4 \ ! { 4 ! ! 1
128 1 0 0 0 0 0 0 0
4 N l { { 4 1 4 l
254 1 1 1 1 1 1 1 0
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16.4.5 SUBADDRESS 24 (DATA BYTE 039 to 032)
Table 41 Clamping level control 22 CLL22

CONTROL BITS
DECIMAL CLAMP LEVEL
CLL227 | CLL226 | CLL225 | CLL224 | CLL223 | CLL222 | CLL221 | CLL220
1 0 0 0 0 0 ] 0 1
d l { { { 4 1 { 1
64 0 1 0 0 0 0 0 0
l 1 { { l L d l 1
128 1 0 0 0 0 0 0 0
d l { { l d l l l
254 1 1 1 1 1 1 1 0
16.4.6 SUBADDHESS 25 (DATA BYTE 047 to 040)
Tabhle 42 Clamping level control 31 CLL31
CONTROL BITS
DECIMAL CLAMP LEVEL
CLL317 | CLL316 | CLL315 | CLL314 | CLL313 | CLL312 | CLL311 | CLL310
1 0 0 0 0 0 0 0 1
L { l l ) 4 { l !
64 0 1 0 0 0 0 0 0
{ \ l l 4 d { { l
128 1 o] Q 0 0 0 0 0
\ \ l l 4 l l J l
254 1 1 1 1 1 1 1 0
16.4.7 SUBADDRESS 26 (DATA BYTE 055 to 048)
Table 43 Clamping level control 32 CLL32
CONTROL BITS
DECIMAL CLAMP LEVEL
CLL327 | CLL326 { CLL325 | CLL324 | CLL323 | CLL322 | CLL321 | CLL320
1 0 0 0 0 0 0 0 1
{ l 4 l l 12 l l 1
64 0 1 0 0 0 0 0 0
4 J 4 1 { { { d L
128 1 0 0 0 0 0 0 0
4 l 4 3 { 1 { d 1
254 1 1 1 1 1 1 1 0
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16.4.8 SUBADDRESS 27 (DATA BYTE 063 to 056); GAIN CONTROL ANALOG #1

Table 44 Static gain control channel 2 (GAI2); data bits D5 to DO

DECIMAL GAIN CONTROL BITS
MULTIPLIER | (step size =0.19dB) [ gaj25 GAI24 GAI23 GAI22 GAI21 GAI20
0 -2.82dB 0 0 0 0 0 0
{ l 4 ! d { 1 {
15 0dB 0 0 1 1 1 1
d J 4 ! 4 4 $ {
31 3dB 0 1 1 1 1 1
N { { 4 { { 1 4
47 6 dB 1 0 1 1 1 1
{ { 4 J 4 4 d 4
63 9dB 1 1 1 1 1 1
Table 45 Gain mode select (GASL); data bit D6
FUNCTION CONTROL BIT GASL
Difference value integration 0
Fix value integration 1
Table 46 Automatic control integration (HOLD); data bit D7
FUNCTION CONTROL BIT HOLD
AGC active : 0
AGC integration hold (freeze) 1
16.4.9 SUBADDRESS 28 (DATA BYTE 071 to 064)
Table 47 White peak control WIPE
CONTROL BITS
DECIMAL WHITE PEAK LEVEL
WIPE? | WIPE6 | WIPE5 | WIPE4 | WIPE3 | WIPE2 | WIPE1 | WIPED
128 1 0 0 0 4] 0 0 0
d 4 J { N ! { { 4
254 1 1 1 1 1 1 1 0
255 (white peak control off) 1 1 1 1 1 1 1 1
16.4.10 SUBADDRESS 29 (DATA BYTE 079 to 072)
Table 48 Sync bottom control SBOT
CONTROL BITS
DECIMAL SYNC BOTTOM LEVEL
SBOT7 | SBOT6 | SBOT5 | SBOT4 | SBOT3 | SBOT2 | SBOT1 | SBOTO
1 0 0 0 0 0 0 0 1
{ 4 d 4 4 $ { i i’
254 1 1 1 1 1 1 1 0
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16.4.11 SUBADDRESS 2A (DATA BYTE 087 to 080); GAIN CONTROL ANALOG #2

Table 49 Static gain control channel 3 (GAI3); data bits D5 to DO

GAIN CONTROL BITS
DECIMAL MULTIPLIER .
(stepsize=0.19dB) | GAI35 | GAI34 | GAI33 | GAI32 | GAI31 | GAI3O
0 -2.82dB 0 0 0 0 0 0
l J { 4 L 4 {
15 0dB 0 0 1 1 1 1
l 4 4 l 4 4 4 l
31 3dB 0 1 1 1 1 1
l { 4 l l 1 { {
47 6dB 1 0 1 1 1 1
J { 1 l l J l 1
63 9dB 1 1 1 1 1 1
Table 50 Integration factor white peak (IWIP); data bits D7 and D6
FUNCTION CONTROL BITS
Fast selection IWIP1 =0; IWIPO =0
| IWIP1 =0; IWIPO =1
| IWIP1 = 1; IWIPO =0
Slow selection IWIP1 = 1; IWIPO = 1
16.4.12 SUBADDRESS 2B (DATA BYTE 095 to 088); GAIN CONTROL ANALOG #3
Table 51 Static gain control channel 4 (GAI4); data bits D5 to DO
GAIN CONTROL BITS
DECIMAL MULTIPLIER .
(stepsize=0.19dB) | GAM45 | GA44 | GAM3 | GAM2 | GAI41 | GAI4O
0 —2.82dB 0 0 0 0 0 0
4 d { 4 4 1 4 L
15 0dB 0 0 1 1 1 1
L d J L 4 l l l
bl 3dB 0 1 1 1 1 1
N3 4 J 4 { 1 4 4
47 6 dB 1 0 1 1 1 1
{ { l { l 2 { 1
63 9dB 1 1 1 1 1 1
Table 52 Integration factor normal gain (IGAI); data bits D7 and D6
FUNCTION CONTROL BITS
Slow selection IGAH = 0; 1IGAI0O =0
| IGAI1 = 0; IGAI0 = 1
| IGAI1 = 1; IGAI0 =0
Fast selection IGA1 = 1; IGAIO = 1
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16.4.13 SuBADDRESS 2C (DATA BYTE 103 to 096)
Table 53 Mixer control #2

FUNCTION CONTROL BITS
Two's compiement channel 2 (TWO02); data bit DO
Unipolar TWO2 =0
Two's complement (normai mode) TWO2 =1
Two's complement channel 3 (TWO3); data bit D1
Unipolar TWO3 =0
Two's complement {(normal mode) TWO3 =1
Clamping level select channel 2 (CLS2); data bit D4
CLL21 active CLS2=0
CLL22 active CLS2=1
Clamping level select channel 3 (CLS3); data bit D5
CLL31 active CLS3=0
CLL32 active CLS3=1
Clamping level select channel 4 (CLS4); data bit D7
CLL2n active CLS4=0
CLL3n active CLS4 =1

16.4.14 SUBADDRESS 2D (DATA BYTE 111 to 104)

Table 54 Integration value gain (IVAL)

CONTROL BITS
DECIMAL INTEGRATION VALUE GAIN
IVAL7 | IVAL6 | IVALS | IVALS | IVAL3 | IVAL2 | IVAL1 | IVALO
1 0 0 0 0 0 0 0 1
l { 1 { l d 4 4 d
255 1 1 1 1 1 1 1 1
16.4.15 SUBADDRESS 2E (DATA BYTE 119 to 112)
Table 55 Blanking pulse VBLK-set (VBPS)
DECIMAL SET LINE NUMBER CONTROL BITS
MULTIPLIER (step size = 2) VBPS7 | VBPS6 | VBPSS5 | VBPS4 | VBPS3 | VBPS2 | VBPS1 | VBPSO
0 0 after rising edge of VS 0 0 0 0 0 0 0 0
1 4 4 l { 1 { l 4 l
13109 262 after rising edge of VS 1 0 0 0 0 0 1 1
d l 4 l l l I} l l 1
156(2) 312 after rising edge of VS 1 0 0 i 1 1 0 0

Notes
1. Maximum for 60 Hz.
2. Maximum for 50 Hz.
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16.4.16 SUBADDRESS 2F (DATA BYTE 127 to 120)

Table 56 Blanking pulse VBLK-reset (VBPR)

DECIMAL | RESET LINE NUMBER CONTROL BITS
MULTIPLIER (step size = 2) VBPR7 | VBPR6 | VBPRS | VBPR4 | VBPR3 | VBPR2 | VBPR1 | VBPRO
0 0 after rising edge of VS 0 0 0 0 0 0 0 0
! { { 4 l 4 l d 4 4
131(M 262 after rising edge of VS 1 0 0 0 0 0 1 1
{ 1 l d 4 4 d i 1 {
156() 312 after rising edge of VS 1 0 0 1 1 1 0 0
Notes

1. Maximum for 60 Hz.
2. Maximum for 50 Hz.

16.4.17 SUBADDRESS 30 (DATA BYTE 135 to 128)
Table 57 ADCs gain control

FUNCTION CONTROL BITS
Fix gain ADC channel 2 (GAD2); data bits D1 and DO
0dB GAD21 = 0; GAD20 =0
0.05dB GAD21 = 0; GAD20 = 1
0.10dB GAD21 =1; GAD20 =0
0.15dB GAD21 = 1; GAD20 =1
Gain ADC select channel 2 (GAS2); data bit D2
Fix gain via 12C-bus GAD2 GAS2=0
Automatic gain via loop GAS2 =1
Fix gain ADC channel 3 (GAD3); data bits D4 and D3
0dB GAD31 =0; GAD30=0
0.05dB GAD31 = 0; GAD30 =1
0.10dB GAD31 =1, GAD30=0
0.15dB GAD31 =1, GAD30 = 1
Gain ADC select channel 3 (GAS3); data bit D5
Fix gain via [2C-bus GAD3 GAS3 =0
Automatic gain via loop GAS3 =1
White peak mode select (WISL); data bit D6
Difference value integration WISL=0
Fix value integration WISL = 1
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16.4.18 SUBADDRESS 31 (DATA BYTE 143 to 136)
Table 58 Mixer control #3

FUNCTION CONTROL BITS
Pulses IO control (PULIO); data bit DO
HCL and HSY tp input pins PULIO=0
HCL and HSY to output pins PULIO=1
Pin function switch (VBLKA); data bit D1
GPSW active (normal) VBLKA =0
VBLK test output active VBLKA = 1
DMSD-SQP bypassed (SQPB); data bit D3
DMSD data to YUV output SQPB =0
A/D data to YUV output SOPB = 1

for test purposes only (do not use)
White peak slow up integration enable (WRSE); data bit D4

Hold in white peak mode WRSE =0
Slow up integration with 1 value in H or

V (dependent on WIRS) WRSE =1
White peak slow up integration select (WIRS); data bit D5
Slow up integration with 1 value per line WRIS =0
Slow up integration with 1 value per field WRIS =1
Analog test select (AOSL); data bits D7 and D6
AQUT connected to ground AOSL1 =0; AOSLO =0
AQUT connected to input AD2 AOSL1 =0; AOSLO =0
AOUT connected to input AD3 AQSL1 =1; AOSLO =1
AOUT connected to channel 4 AOSL1 =1; AOSLO =1
16.4.19 SUBADDRESS 32 {DATA BYTE 151 10 144)
Table 59 Integration value white peak (WVAL)
DECIMAL INTEGRATION VALUE CONTROL BITS
WHITE PEAK WVAL7 | WVAL6 | WVALS | WVAL4 | WVAL3 | WVAL2 | WVAL1 | WVALO
1 0 0 0 0 0 0 0 1
l { l A3 { { { 4 l
127 (max.) 0 1 1 1 1 1 1 1
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16.4.20 SuUBADDRESS 33 (DATA BYTE 159 to 152)
Table 60 Mixer control #4

FUNCTION CONTROL BITS
Clock select AD2 (CAD2); data bit D2
LLC for test purposes only (do not use) CAD2=0
LLC/2 CAD2 =1
Clock select AD3 (CAD3); data bit D3
LLC for test purposes only (do not use) CAD3=0
LLC/2 CAD3=1
Change sign bit UV data (CHSB); data bit D5
UV output unipolar CHSB=0
UV output two's complement CHSB =1
Output format select (OFTS); data bit D7
4:1:1format OFTS =0
4:2:2format OFTS =1
16.4.21 SUBADDRESS 34 (DATA BYTE 167 to 160)
Table 61 Gain update level (GUDL; data bits D5 to DO
bEcimaL | _HYSTERESIS UPDATE CONTROL BITS
FOR 8-BIT GAIN | NEW GAIN - OLD GAIN | gypL5 | GUDL4 | GUDL3 | GUDL2 | GUDL1 | GUDLO
0 0LSB >0 0 0 0 0 0 0
{ { l d d 4 { { 4
7 +7 LSB >7 0 0 0 1 1 1
l d 4 { i { { { l
>31 off always 1 X X X X X
Table 62 MUXC phase delay (MUD2); data bits D7 and D6
FUNCTION CONTROL BIT MUD

No phase delay

MUD2 =0; MUD1 =0

1 LLC cycle phase delay for CLAA path

MUD2 = 0; MUD1 =1

2 LLC cycle phase detay for CLAA path

MUD2 =1; MUD1 =0

3 LLC cycle phase delay for CLAA path

MUD2 = 1; MUD1 =1
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17 SOURCE SELECTION MANAGEMENT
A|2l_54 AI:J_DJ
:::;_—:)o——q,'\w ] GAING AfFa
REFS4t -
t CLAMP +— cLs4 CLSa
- clamp upidown CLAMP T —e—CLi32
o - Mx3so coNa [N, cua
AINS3  AIND3 H
::Z;_M ] . GAINS AF3 i]-a— apc3 |— G VP
REFSL’*I—-L $ { Mssr H— 1 ; CHROMA
CLAMP CSEL
AINSz AIND2 4_»_4;‘:;:‘)(240 V?rEL
:;2;_’_T i i N GAINZ AaF2 H:o]—»ﬂ a0z |k [ LMA
-+ Mx241
REFS:)——t (‘LCLAMP L
CLS2
T clamp uprdown CLAMP T —e—oculze
CON2 +— CLL21
REF128 —C\'\:—'—l
i GAl4
: GAIN
: GAI3 CoN uzcaw
1\——4——GAI2
eAco
All switch control bits set to LOW.
Fig.20 Source selection overview.
Table 63 Source selection management exampies
INPUT EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4
SIGNAL MODE SIGNAL MODE SIGNAL MODE SIGNAL MODE
AIN21 cvBSs1 ] cvBS1 0 Y1 6 Y1 6
AIN22 cvBSs2 1 c2 7 c2 7 cvBS2 1
AIN31 CVBS3 2 Y2 7 Y2 7 CVBS3 2
AIN32 CcvBS4 3 C3 8 Cc3 8 CcvBS4 3
AIN41 CvBS5 4 Y3 8 Y3 8 CcvBS5 4
AIN42 CVvBS6 5 CcvBS6 5 C1 6 Ct 6
Alg] ——
Al42 ——
Al31 —— CHROMA
Al32 —
Al21 LUMA
A2z — MGCas0
Fig.21 Mode 0; CVBS1.
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A4y ——

Al42 ——

Al31 —— CHROMA
Ai32 —

2| ——— LUMA

Al22 MGCo47

Fig.22 Mode 1; CVBS2.

Al4t ——
Al42 ——o

Al31 CHROMA
Al32 —

A2l —— LUMA
A2

MGC842

Fig.23 Mode 2; CVBS3.

Ald1
Al42
Al31
Al32

Al21
Al22

CHROMA
LUMA

MGC843

Fig.24 Mode 3; CVBS4.

Aldt
Al42
Al31
Al32
Al21
Al22

CHROMA
LUMA

MGCa44

Fig.25 Mode 4; CVBSS5.
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Al41 ——
At42
A3l —— CHROMA
Al32 —

Al21 — LUMA
Al22 ——

MGC845

Fig.26 Mode 5; CVBS6.

Aldt ——
Al42
A3l —— CHROMA

Ai32 ——
Al21 LUMA

Al22 ——

MGC845

Fig.27 Mode 6; Y1 + C1.

Al
Al42
Al31
Al32
Al21
Al22

CHROMA
LUMA

MGCB47

Fig.28 Mode 7; Y2 + C2.

Al41

Al42

Al31 CHROMA
Als2 LUMA

Al21
Al22

MGCa48

Fig.29 Mode 8; Y3 + C3.
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Table 64 12C-bus control

CONTROL MODE
WeuTh | o | o+ | 2 [ 3 [ & | s |
Subaddress 20

AIND4
AIND3
AIND2
FUSE1
FUSEO
AINS4
AINS3
AINS2
Subaddress 21
VBCO
MS34
MX241
MX240
MS24
REFS4
REFS3
REFS2
Subaddress 22
GACO1
GACO0
CSEL
YSEL
MUYC 4]
CLTS
MX341
MX340
Subaddress 2C
CLS4
GABL
CLS3
CLS2
4188 0011
BYPS 0 0 0 0 0 0

Subaddresses SU
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CONTROL MODE

INPUT() 0 1 2 3 4 5 6 7 8 9
22H 40H | 40H | 91H | 91H [ p2n | pen | 424 | BiH | ciH ~
2CH 03H [ osH [ osH [ osH [ s | 8H | AsH | 134 | 2aH -
06H OXXXXXXX IXXXXXXX -
30H®) 44H | 4ad | eoH | e0H | 60H | 60H 44H | 60H | 44H -

Notes

1. CLL21 =65d, CLL22 = 128d, CLL31 = 65d, CLL32 = 128d, GAI4 = 15d, GAI3 = 15dGAI2 = 15d; X set 0.
2. Optional: vatues for AD gain (+2 LSB’s gain resolution) active [not active: for all modes 40H].

18 ANTI-ALIAS FILTER GRAPHS

MGC8a9
+3

N [ —

e e

-39 AN Vi

1 {MHz)

(1) 50 Hz.
(2) 60 Hz.

Fig.30 Anti-alias filter graph for SAA7110A.
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MGCE50
+3

A
(dB) NN
-3

? NN N

0 5 10 15 20 25
f (MHz)

(1) 50 HZ, AFCCS = 0, LLC = 29.50 MHz.

(2) 50 HZ, AFCCS = 1, LLC = 29.50 MHz.

(3) 60 HZ, AFCCS =0, LLC = 24.54 MHz.

(3) 60 HZ. AFCCS = 1, LLC = 24.54 MHz.

Fig.31 Anti-alias filter graph for SAA7110.

19 CORING FUNCTION
18.1

Coring function adjustment by subaddress 06H Macss:

to affect band filter output adjustment

The thresholds are related to the 13-bit word width in the c
luminance processing part and influence the 1 to 3 LSB 32
(Yo to Y2) with respect to the 8-bit luminance output.

Table 65 CORI control settings a, b and ¢ of Fig.32
CONTROL BITS a

CORI

CORIO

Q

1

1

0

1

1

1995 Oct 18
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Fig.32 Coring function.
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20 LUMINANCE FILTER GRAPHS
MGC852
18
vy 4 \l\
) Z N
~
6
/A — 1
7an’//, AN \ / RN
e/ NA A\
aoH” S ey
N N\ 6 N
\ / N 73H
7 \3oH
-18
-30
0 2 4 6 8
ty (MHz)
Fig.33 Luminance control: SUOBH, 50 Hz/CVBS mode, prefilter on and coring off (40 to 63H).
MGC853
18
vy
(dB)
. P AN i
T 77 TSN N
ath AN 4 ~X
40H \\ “ // /// \‘
R . 2
NN/
\
-18
-30
0 2 4 6 B
Y (MHz)
Fig.34 Luminance control: SUO6H, 50 Hz/CVBS mode, prefilter on and coring off (40 to 43H).
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18 MGCs54
VY T
(dB) ﬁ
6 A =\
/e N\
23H N e N\
?gﬂ’/ \ 74 AN
. 03 < \— e
AN N 3o
\ &z Rt
-18 I /
\l//
\lJ/

o
N
~
o
=]

ty (MHz)

Fig.35 Luminance control: SUOBH, 50 Hz/CVBS mode, prefilter off and coring off.

MGC855

18
vy
{dB)
6
.
——————
83H
82H
81H
. BOH
_18
30
) 2 4 6 8
fy (MH2)

Fig.36 Luminance control: SUG6H, 50 Hz/Y + C mode, prefilter off and coring off.
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vy
(a8) CaH =
. g RN
_// COH \\
_6
0, 2 4 6 8
Yy (MHz)

Fig.37 Luminance control: SUO6H, 50 Hz/Y + C mode, prefilter on and coring off.

MGC8s7

vy A
e 7
= e/l \ ~J
7 \ AN

//
431’ AN
40H7 \ \\ // S 43H—¥

53H

° A\ e
W /4 40H
\V/i
-30 i |
0 2 ¢ Y (MHz) °

Fig.38 Luminance control: SU06H, 60 Hz/CVBS mode, prefilter on and coring off.
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18 MGC358
vY
(dB) —
6 AN ad |
] 43H7/// N an_|
i NS
40H/ /A M
. N\WZ —

\ [/
\\\ /4

by (riz)

Fig.39 Luminance control: SU06H, 60 Hz/CVBS mode, prefilter on and coring off.

MGC85¢

vy —7 ]

@ T S
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33H/) \ /. M~
13H77 \ R
& 03H<

P e uuy 1
ooH /7 \ /i / NN o
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Fig.40 Luminance control: SUO6H, 60 Hz/CVBS mode, prefilter off and coring off.
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18 MGCs8s0
vY
(dB)
6 — ~ —
—é ey
83N/ —— ]
i/
% 8C0H
-18
=0 2 4 6 ) 8
Y (MHz)

Fig.41 Luminance control: SU06H, 60 Hz/Y + C mode, prefilter off and coring off.

MGCas1
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Fig.42 Luminance control: SU06H, 60 Hz/Y + C mode, prefilter on and coring off.
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21 12C-BUS START SET-UP

The values shown in Table 66 are optimized for the EBU colour bar (100% white and 75% chrominance amplitude)

signal. The decoder output signal level fulfils the CCIR 601 specification. The input of 100% colour bar level is possible,
but the signal (white) peak function reduces the digital luminance output. With a different set-up it is possible o proceed
100% colour bar signal without luminance colour bar reduction. The method is to modify the AD input range for this input

level by reducing the gain reference value (SBOT > 06h) and adjusting the digital Y output level with contrast and

brightness control.

Table 66 12C-bus start set-up

BINARY HEX
SuU NAME FUNCTION
716|543 |2]|1]0]start

00 |IDEL7 to IDELO increment delay 0[1]0]0]1]1]10]0] 4C
01 |HSYB7to HSYBO horizontal sync (HSY) begin50Hz |0 [0 |t |1 | 1|[1]|]0]O0]| 3C
02 |HSYS7to HSYSO horizontal sync (HSY) stop 50 Hz o|jo|ofo|1}1]0]|1] oD
03 |[HCLB7 to HCLBO horizontal clamp (HCL) begin50Hz| 1 |1 |1 011 1] 111 EF
04 |HCLS7Y to HCLSO horizontal clamp (HCL)stop50Hz [1 (0|1 |1 |1 |1|0 (1] BD
05 [HPHI7 to HPHIO horizontal sync after PHI1 50 Hz tl1|1]1j0f{o0fl0f|0O]| FO

BYPS, PREF,
06 (B;Z%?: tt: ggg!soo luminance controt ojojojojofojof0o]| 00

APER1 to APERO
07 | HUECY to HUECO hue control o|ojojJojojofo]o]| 00
08 | CKTQ4 to CKTQO, XXX colour killer threshold PAL 111 (111 ]|X]|X]|X]| F8
09 | CKTS4 to CKTSO0, XXX colour killer threshold SECAM 11|11 [t X[|X]|X]| F8
0A |[PLSE7 to PLSEO PAL switch sensitivity o|j1|1|o|O0lO]JO[O] 60
0B | SESE7 to SESEQ SECAM switch sensitivity o|]t|1|o|j0to]O|{0O] 5B

COLO, LFIS1 to LFISQ, ain control chrominance
0C | ywxxx ¢ ofofo|x|x|x|x]|x]| oo
oD \S/-SI-?lCB: gé é’SRTSE' HRMV, standard/mode control O|X|X|X]O0o|1]1|0] 06
OE gE;LSX)z(F_?FFSHV\\; OEYC, 1/0 and clock control olXIX|1[1t]oix|0o]| 18
oF QUCSEEZSEOLYSD)I(ECI:_(? SCEN, control #1 t]j]ofo]1{X|Oofo0of|0O]| 90

XXXXX, HRFS, control #2
10 VNOI1 to VNOIO X|X|X]|X]|X]o|o|O0]| o0
11 CHOVT to GHOVO PAL chrominance gain reference ojtjoy 11110310t >9

CHCV7 to CHCVO NTSC ojoj1fo|1]1]0}jO] 2C
12 | SATN7 to SATNO chrominance saturation ojt1]ojo0)0]Oo]Oo]|O]| 40
13 | CONT7 to CONTO luminance contrast olt1laofolofyt1]1]0)| 46
14 | HS6B7 to HS6B70 horizontal sync (HSY) begin60Hz {0} 1| 0] 0| 0|0 | 1[0 42
15 [HS6S7 to HS6S0 horizontal sync (HSY) stop 60 Hz olojoft|{t]Oof1]0| 1A
16 | HC6B7 to HC6BO horizontal clamp (HCL) begin60Hz{ 1 | 1t | 1 [t | 1| 1| 1| 1| FF
17 HCBS7 to HC6S0 horizontal ctamp (HCL) stop60Hz [ 1 (1|0 1|1 ]|0]1]0]| DA
18 | HP617 to HPSIO horizontal sync after PHI1 60 Hz 11 1(1]0]0}0})0]| FO
19 | BRIGI7 to BRIGO luminance brightness 110p0t0p1i01]1} 8B
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BINARY HEX
SuU NAME FUNCTION
7]6[s[ala2]1]0]stan
1A-1F | reserved
AIND4, AIND3, AIND2,
20 FUSE1 to FUSEQ, AINS4, analog control #1 1101 ]1]O0f[0Of1 D9
AINS3, AINS2
VBCO, MS34,
21 MX241 to MX240, MS24, analog controf #2 ojojo|t1jof1f1]0| 16
REFS4, REFS3, REFS2
GACO1 to GACOO0, CSEL,
22 | YSEL, MUYC, CLTS, mixer control #1 oj1]o|jojojofo]o] 40
MX341 to MX340
23 | CLL217 to CLL210 clamping level control channel] 21 oj1|jofojJojo]O]1 41
24 | CLL227 to CLL220 clamping level control channel 22 i1]0l0j0)10|0|0O]|0]| 80
25 |CLL317to CLL310 clamping level control channel 31 ojt]ofojOo]lOofO]1]| 41
26 | CLL327 to CLL320 clamping level control channel 32 1]o0jo0fojo|lofO|O]| 80
HOLD, GASL, gain control analog #1
27 GAIZ5 to GAI20 glt1|jofo1|1|1]1 4F
28 | WIPE7 to WIPEQ white peak controt 11111 1111 ([0]| FE
29 | SBOT7 to SBOTO sync bottom control ojojojojojofo] 1| Ot
IWIP1 to IWIPO, gain control analog #2
2A GAI35 to GAI3Z0 t{11oto|1|{1|1((1]|] CF
IGAI1 to IGAIOD, gain control analog #3
2B GAI45 to GAI40 ojojojo|1f1]1]1 OF
CLS4, X, CLS3, CLS2, .
2C TWO3, TWO2 mixer contral #2 olXlolo|X|[X}|1]1 03
2D | IVAL7 to IVALO integration value gain ojojojojojofo]1| ot
VBPS7 to VBPSO; 50 Hz 1iolofli1f[1]o]l1]0] 9A
: ical blanki Ise SET
2E [UBPS710VBPSO; 60 Hz | o blanking pulse i{o]olo]olo]o]1] 8
VBPR7 tc VBPROQ; 50 Hz olfofo|o]|O|O] 1]
- ical blanki Ise RESET 03
2F UBPR71oVBPRO, 60 Hz | oricd Planking pulse RESE ojojolofo]ol1]1
X, WISL, GAS3,
30 | GAD31 to GAD30, GAS2, ADCs gain control X|1]0}j0j0|0]jO|0]| 44
GAD21 tc GAD20
AOSL1 to AOSLO, WIRS,
31 WRSE, SQPB, X, VBLKA, mixar control #3 oj1fj1|1]|]Oo|X|0O}1 71
PULIO
32 | WVAL7 to WVALO integration value white peak ojojofojocfoft1fo}l 02
OFTS, X, CHSB, X, CAD3, )
33 CAD2. XX mixer control #4 1IX[Oo|X]|1]1]|X[X] 8C
MUD2, MUD1, gain update level
1
3 | GupLs to GUDLO oleielelelet o

21.1 Remarks to Table 66

Values recommended for a CVBS (PAL or NTSC) signal, input Al21 via A/D channel 2 (MODE 0), and 4 : 2 : 2 CCIR
output signal level; all X values must be set LOW, X* value is don’t care; HPH! and HP6! are application dependent.
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22 APPLICATION INFORMATION

Voo

Vopa

VssA

» 100nF

Vop1

Vop:

Ci15
1

1
100 nF

Cis
2 Ty

Vpp3

100 nF

ci3
1t

100 nF
v, c12
DD4 =
II
100 nF
% ct
DDS
=
100 nF 77 Vgg

c6 24201612

Al42 —q1
10 nF
Ré||750
4, Vssa

Cs
A1 —1
10 nF

R5| {75 Q

Vssa
c24

Al ——1s
10nF
R: 750
Vssa

C3

4
AI31 7
10 nF
R3[ {750
Vssa

c2

Ai22 —10
10nF
Rz| (750
Vssa

c1
Al21 21
10nF
R} |750
L Vssa

R8
Vop CGCE 33
1kQ

SCL—4+————16

SDA—e——>—|5

FEIN (MUXC) 63
R7| [1xa
> Vg
65
01(26.8 MHz) $| XTALO
&
10
SR XTALL

C16 |C17 |C18

1nF [10pF|10pF
= Vss

Unused analog inputs should not be connected.

Vesa

Fig.43 Application diagram.
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23 START-UP, SOURCE SELECT AND STANDARD DETECTION FLOW EXAMPLE

—>—-| start source select l tnnialization —}- --- -‘ mode 0 set-up)

——*—‘jEFS active |— --- -‘ precharge clamping capacitor )

Lmode select P— _-( made Oto 7 )

without standard routine

REFS off

clamp active

standard automatic
7?status byte?

B&WS07? yes = XX0XXX00

B&W60? yes = XX 1XXX00

I B&WS50 set-up l l NTSC

‘L IB&WBO set-upl q

NTSC? yes = XX1XXXXX
SECAM? yes = XXOXXX01

SECAM set-up

___{

stop

MGC864

Fig.45 Software flow example.
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23.1 CODE 0 STARTUP and STANDARD Procedure

SLAVE 9C

SUB 00 WRITE
4C 3C OD EF BD FO 00 00
F8 F8 60 60 00 06 18 90
00 2C 40 46 42 1A FF DA
FO 8B 0C 00 00 0C 00 0D
D9 17 40 41 80 41 80 4F
FE 01 CF OF 03 01 81 03
44 75 01 8C G3
SUB 21 WRITE 16
READ 1

#STANDARD

IF 1 @XXOXXX0C
THEN GOTO BW_50Hz
ENDIF

IF 1 @XX1XXXCO0
THEN GOTO BW_60Hz
ENDIF

SUB 06 WRITE 00
ENDIF

IF 1 @XX1XXXXX
THEN GOTO NTSC
ENDIF

IF 1 @XXOXXXXX
THEN GOTO PAL
ENDIF

#BW_50Hz

PRINT "BLACK&WHITE"
SUB (6 WRITE &0
SUB 2E WRITE ¢A
GOTO STOP

#BW_60Hz

PRINT "BLACK&WHITE"
SUB 06 WRITE 80
SUB 2E WRITE 81
GOTO STOP

#NTSC

SUB 0D WRITE 06

SUB 11 WRITE 2C
SUB 2E WRITE 81
PRINT "NTSC"

GOTO STOP

#PAL

SUB 0D WRITE 06
SUB 11 WRITE 59
SUB 2E WRITE 9A
PAUSE %150

IF 1 @XX0XXX01l
THEN GOTO SECAM
ELSE PRINT "PAL"
GOTO STOP

'OCF1l NTSC-setup

'REFS OFF CLAMP AKTIV
!Status?

!NO COLCR

{NO COLOR

160Hz

'50Hz

|VBPS

!'VBPS

ISECS -> 0
'CHCV
!VBPS

!SECS -> 0
{CHCV
|VBPS
1150ms
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#SECAM

SUB 0D WRITE 07
PRINT "SECAM"
GOTO STOP

#STOP

ISECS -> 1

23.2 MODE 0 Source Select Procedure

SLAVE 9C

SUB 06 WRITE 00
SUB 20 WRITE D9
SUB 21 WRITE 17
SUB 22 WRITE 40
SUB 2C WRITE 03
SUB 30 WRITE 44
SUB 31 WRITE 75
SUB 21 WRITE 16

POCF1

'CVBS MCDE 0

'ATI21 ACTIVE

'REFS ON

'AD2->LUMA and CHROMA
!CLAMP SELECT

!Gain ADZ active
'A0SL -> COlb

'REFS CFF CLAMP AKTIV

23.3 MODE 1 Source Select Procedure

SLAVE 9C

SUB 06 WRITE 00
SUB 20 WRITE D8
SUB 21 WRITE 17
SUB 22 WRITE 40
SUB 2C WRITE 03
SUB 30 WRITE 44
SUB 31 WRITE 75
SUB 21 WRITE 16

'OCF1

'CVBS MODE 1

YAI22 ACTIVE

'REFS ON

IAD2->LUMA and CHROMA
'CLAMP SELECT

'Gain AD2 active
'AOQSL -> 0lb

{REFS OFF CLAMP AKTIV

23.4 MODE 2 Source Select Procedure

SLAVE 9C

SUB 06 WRITE 00
SUB 20 WRITE BA
SUB 21 WRITE 07
SUB 22 WRITE 91
SUB 2C WRITE 03
SUB 30 WRITE &0
SUB 31 WRITE B5
SUB 21 WRITE 05

'OCF1

'CVBS MODE 2

TAT31 ACTIVE

'REFS ON

1AD3->LUMA and CHROMA
'CLAMP SELECT

!Gain AD3 active
'AQSL -»> 10b

{REFS OFF CLAMP AKTIV

23.5 MODE 3 Source Select Procedure

SLAVE 9C

SUB 06 WRITE €O
SUB 20 WRITE B8
SUB 21 WRITE 07
SUB 22 WRITE 91
SUB 2C WRITE 03
SUB 30 WRITE €0
SUB 31 WRITE B5
SUB 21 WRITE 05

10CF1

'CVBS MODE 3

IAI32 ACTIVE

'REFS ON

'AD3->LUMA and CHROMA
!CLAMP SELECT

'!Gain AD3 active
'A0SL -> 10b

|REFS OFF CLAMP AKTIV
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23.6 MODE 4 Source Select Procedure SUB 2C WRITE 23 {CLAMP SELECT
SLAVE 9C — SUB 30 WRITE 44 'Gain ADZ active

SUB 31 WRITE 75 1AOSL -> 01

SUB 06 WRITE 00 tCVBS MODE 4 SUB 21 WRITE 21 IREFS OFF CLAMP AKTIV
SUB 20 WRITE 7C 'AI41 ACTIVE
SUB 21 WRITE 07 IREFS ON
SUB 22 WRITE D2 {AD3->LUMA and CHROMA
SUB 2C WRITE 83 ICLAMP SELECT
SUB 30 WRITE 60 'Gain AD3 active
SUB 31 WRITE BS 'A0SL -> 10b
SUB 21 WRITE 03 IREFS OFF CLAMP AKTIV

23.7 MODE 5 Source Select Procedure

SLAVE 9C 1OCF1

SUB 06 WRITE 00 'CVBS MODE 5

SUB 20 WRITE 78 'AT41 ACTIVE

SUB 21 WRITE 07 IREFS ON

SUB 22 WRITE D2 'AD3->LUMA and CHROMA
SUB 2C WRITE 83 !CLAMP SELECT

SUB 30 WRITE 60 !Gain AD3 active

SUB 31 WRITE BS 'AOSL -> 10b

SUB 21 WRITE Q3 'REFS OFF CLAMP AKTIV

23.8 MODE 6 Source Select Procedure

SLAVE 9C 'OCF1

SUB 06 WRITE 80 1Y+C MODE 6

SUB 20 WRITE 59 {ATI21=Y, AI42=C

SUB 21 WRITE 17 'REFS ON

SUB 22 WRITE 42 'AD2->LUMA, AD3->CHR
SUB 2C WRITE A3 |CLAMP SELECT

SUB 30 WRITE 44 1Gain AD2 active

SUB 31 WRITE 75 1AQSL -> 01

SUB 21 WRITE 12 'REFS OFF CLAMP AKTIV

23.9 MODE 7 Source Select Procedure

SLAVE 9C 'OCF1

SUB 06 WRITE 80 {Y+C MODE 7

SUB 20 WRITE %A PAT31=Y, AIR2=C

SUB 21 WRITE 17 'REFS ON

SUB 22 WRITE Bl 'AD3->LUMA, ADZ->CHR
SUB 2C WRITE 13 'CLAMP SELECT

SUB 30 WRITE 60 !Gain AD3 active

SUB 31 WRITE B5S YAOSL -> 10b

SUB 21 WRITE 14 IREFS OFF CLAMP AKTIV

23.10 MODE 8 Source Select Procedure

SLAVE 9C 'OCF1

SUB 06 WRITE 80 1Yy+C MODE 8

SUB 20 WRITE 3C '1AT41=Y, AI32=C

SUB 21 WRITE 27 'REFS ON

SUB 22 WRITE C1 'AD2->LUMA, AD3->CHR
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