Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1)

SAA7110/SAA7110A

SHORT DESCRIPTION

The one chip frontend SAA7110(A) is a digital multistand-
ard colour decoder (OCF1) on the basis of the digital TV-2
system with 2 integrated A/D converters, a clock genera-
tion circuit {CGC) and BCS- {Brightness, Contrast, Satura-
tion) control.

FEATURES

* Six analog inputs (six times CVBS or three times Y/C or
combinations)

* Three analog processing channels

Three built in analog anti alias filters

Analog signal adding of two channels

* Two Video CMOS 8-bit A/D- converters

Full programmable static gain for the main channels or

automatic gain control for the selected CVBS/Y channel

Selectable signal (white) peak control

Luminance and chrominance signal processing for stan-

dards PAL-B/G, NTSC-M, SECAM

Full range HUE control

Automatic detection of 50/60Hz field frequency->automat-

ic switching between standards PAL and NTSC, SECAM

forceable

Horizontal and vertical sync detection tor 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 1) for 60 Hz 12.2727MHz (NTSC)
(944 x t,) for 50 Hz 14.75MHz (PAL/SECAM)

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

CCIR 601 level compatible

4:2:2 and 4:1:1 YUV output formats in 8-bit resolution
User programmable luminance peaking for aperture cor-
rection

Compatible with memory-based teatures (line-locked
clock, square pixel)
* Requires only one crystal (26.8MHz) for all standards

QUICK REFERENCE DATA

Real-time status information output (RTCO)
Brightness Contrast Saturation control 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

APPLICATIONS

Desktop Video
Multimedia

Digital Television
Image Processing
Video Phone

Video Picture Grabbing

SYMBOL PARAMETER MIN MAX UNIT
Vop digital supply voltage range 4.5 55 \
Voba analog supply voltage range 4.75 5.25 A
Tamb ambient temperature range 0 70 °C
ORDERING AND PACKAGE INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
SAA7110(A) 68 PLCC Plastic S0T188
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Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1)

SAA7110/SAA7110A

GENERAL DESCRIPTION

The CMOS circuit SAA7110(A), analog frontend and digital
video decoder, is a highly integrated circuit for Desk Top
Video applications. The decoder is based on the principle

1. BLOCK DIAGRAM

of line-locked clock decoding. It runs square-pixel! frequen-
cies to achieve correct aspact ratio. Monitor controls are pro-
vided to ensure best display. The circuit is 12C-bus-con-
trolled.

FIGURE 1. BLOCK DIAGRAM
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Philips Semiconductors Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

2. SYSTEM VIEW

FIGURE 2. SYSTEM VIEW
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3. PINNING
PIN NO. | SYMBOL [lIOIP DESCRIPTION
Sp | | SHIFT PIN for testing; connect to ground in normal operation
2 AP I | ACTION PIN for testing; connect to ground in normal operation
3 ATCO o Real Time Conirol Output. This pin is used to fit out serially the increments of the
HPLL and FSC-PLL and an information of the PAL- or SECAM-sequence
4 IICSA I :IC Slave Address select (0=9Ch(for write), 9Dh for read; 1=9Eh (for write), 9Fh
or read)
5 SDA | I/O | 1°C-bus SERIAL DATA input/output
6 SCL I | 1°C-bus SERIAL CLOCK input
7 RES1 - | Reserved pin 1 (do not connect))
8 RES2 - | Reserved pin 2 (do not connect))
9 RES3 - | Reserved pin 3 (do not connect))
10 Vssadg P | ground for analog input 4
11 Al42 | | analog input 42
12 Vopag P | positive supply voltage (+5 V) for analog input 4
13 Ala1 | | analog input 41
14 Vssas P | ground for analog input 3
15 Al32 I | analog input 32
16 Vbpas P | positive supply voltage (+5 V) for analog input 3
17 Al31 I | analog input 31

TABLE 1. PINNING
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Philips Semiconductors Product specificalion

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
PIN NO. | SYMBOL |lIOIP DESCRIPTION
18 Vssaz P | ground for analog input 2
19 Al22 | | analog input 22
20 Vbopaz P | positive supply voltage (+5 V) for analog input 2
21 Al21 | | analog input 21
22 Vsss P | SUBSTRATE ground connection
23 AQUT O [ Analog test OUTput (do not connect).
24 Vbpao P | positive supply voltage (+5 V) for internal CGC (Clock Generation Circuit)
25 Vssao f | ground for internal CGC
LINE FREQUENCY CONTROL output signal; this is the analog clock control sig-
26 LFCO o nal driving the external CGC. The frequency is a multiple of the actual line fre-
- quency (nominally 7.375/6.13636 MHz). The signal has triangular form with a 4-
bit accuracy.
27 Vbps P | positive supply voltage (+5 V)
28 Vggs P | ground
LINE LOCKED CLOCK I/O (CGCE=1 -> output; CGCE=0 -> input); this is the sys-
5 LG o tem clock, its frequency is 1888, for 50 Hz/625 lines per field systems and
9 1560*f,, for 60 Hz/525 lines per field systems; or variable input clock up to 32MHz
in input mode.
30 LLC2 o !_ine Locked Clock output; | -5=0.5xf| | ¢: (CGCE=1 -> output; CGCE=0 -> High
impedance)
CLOCK REFERENCE /O (CGCE=1 -> output;, CGCE=0 -> input). This is a clock
31 cree | vo 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 tim-
ing with identical phase.
RESET active LOW I/O (CGCE=1 -> output; CGCE=0 -> input); sets the device

32 RESN | 1o | into a defined state. All data outputs are in high impedance state. The I’C-bus is
reset (waiting for start condition). Using the external CGC, the LOW period must
be maintained for at least 30 LLC clock cycles.

CGC Enable input signal, active HIGH; (CGCE=1 -> On chip CGC active;

83 | CGCE | | | CGCE=0 -> External CGC mode: use SAA7197)
34 Vopa P | positive supply voltage (+5V)
35 Vsse P | ground

HORIZONTAL CLAMPING pulse /O (programmable via IC-bit PULIO, PULIO=1
-> output, PULIO=0 -> input); this signal is used to indicate the black level clamp-
36 HCL 170 | ing period for the analog input interface. The beginning and end of its HIGH peri-
od (only in the output mode) can be programmed via the [°C-bus register 03h,
04h in 50 Hz mode and registers 16h, 17h in 60 Hz mode, active HIGH.

HORIZONTAL SYNC indicator signal /O (programmable via IC-bit PULIO,
PULIO=1 -> output, PULIO=0 -> input); is used to indicate the sync tip pan of the
CVBS input signal for gain control purposes. This signal is fed to the analog inter-
face. The beginning and end of its HIGH period (only in the output mode) can be

programmed via the 12C-bus register 01h, 02h in 50 Hz mode and registers 14h,
15h in 60 Hz mode, active HIGH.

37 HSY Ie]

TABLE 1. PINNING
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PIN NO.

SYMBOL

HOIP

DESCRIPTION

38

HS

o]

HORIZONTAL SYNC output signal (programmable; the high period is 128 LLC
clock cycles. The position of the positive slope is programmable in 8 LLC incre-

ments over a complete line (=64 us) via 12C-bus register 05h (50 Hz mode) or
18h (60 Hz mode).

39

PLIN
(HL)

PAL IDENTIFIER NOT output signal; marks for demodulated PAL signals the in-
verted line (PLIN=LOW) and a non inverted line (PLIN=HIGH) and for demodulat-
ed SECAM signals the DR fline (PLIN=LOW) and the DB line (PLIN=HIGH). Se-
lect PLIN function via lIC-bit RTSE=0.

(H-PLL LOCKED output signal; a HIGH state indicates that the internal PLL has

locked; select HL function via I°C-bit RTSE=1).

40

oDD
(VL)

ODD/EVEN field identification (output); a HIGH state indicates the odd field. Se-
lect ODD function via IIC-bit RTSE=0.
(VERTICAL LOCKED output signal; a HIGH state indicates that the internal VNL

is in a locked state; select VL function via 1°C-bit RTSE=1).

41

Vs

o

VERTICAL SYNC signal /O (programmable via 1IC-bit OEHV, OEHV=1 -> out-
put, OEHV=0 -> input); this signal indicates the vertical sync with respect to the
YUV output. The high period of this signal is approximate six lines if the vertical
noise limiter (VNL) function is active. The positive slope contains the phase infor-
mation for a deflection controller, e.g. TDA9150. In input mode, this signal is used
to synchronize the vertical gain- and clamp-blanking stage, active HIGH.

42

HREF

HORIZONTAL REFERENCE output signal; 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 either 768 Y samples or 640 Y samples long de-
pending on the detected field frequency (50/60 Hz-mode). HREF is used to syn-
chronize data multiplexer / demultiplexers. HREF is also present during the verti-
cal blanking interval.

43

ground

44

Vpos

positive supply voltage (+5 V)

45-50

Y (7-2)

Digital Y (luminance) output signal; higher 6 bits of the 8-bit luminance output sig-
nal as part of the digital YUV bus (data rate LLC/2), or A/D2(3) output (data rate
LLC/2) selectabie via IIC-bit SQPB=1.

51

Vss2

ground

52

Vppe

positive supply voltage (+5 V)

53-54

Y (1-0)

Digital Y (luminance) output signal; lower 2 bits of the 8-bit luminance output sig-
nal as pan of the digital YUV bus (data rate LLC/2), or A/D2(3) output (data rate
LLC/2) selectable via IIC-bit SQPB=1

55-62

UV (7-0)

Digital UV (color difference) output signal; multiplexed color difference signal for
U and V component of demodulated CVBS or Chroma signal. The format and
multiplexing scheme can be selected via 12C-bus control. These signals are part
of the digital YUV bus (data rate LLC/4), or A/D3(2) output (data rate LLC/2) se-
lectable via IIC-bit SQPB=1

63

FEIN
(MUXC)

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.(Set I1C-bits MS24 and MS34 and
MUYC to LOW to use the FEIN function).

(MULTIPLEX COMPONENTS (input signal); control signal for the analog multi-
plexers 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)

March 1995
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Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
PIN NO. | SYMBOL [IIOIP DESCRIPTION
GENERAL PURPOSE SWITCH (output signal); the state of this signa! is pro-
64 GPSW | | grammable via I?C-bus register 0Dh, bit 1; select GPSW function via IIC-bit VBL-
(VBLK) KA =0.
(Vertical BLanK test output; select VBLK function via !IC-bit VBLKA =1)
65 XTAL O | 26.8 MHz crystal oscillator output; not connected if TTL clock signal is used
Input terminal for 26.8 MHz crystal oscillator or connection of external oscillator
66 XTALI ] ! X .
with TTL compatible square wave clock signal.
67 Vssi ground
68 Voo positive supply voltage (+5 V)
TABLE 1. PINNING
FIGURE 3. PINNING OCF1-SAA7110(A)
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SAA7110/SAA7110A

4. FUNCTIONAL DESCRIPTION

ANALOG INPUT PROCESSING

The OCF1 offers six analog signal inputs, two analog main
channels with clamp circuit, analog amplifier, anti alias filter,
and video CMOS ADC. A third analog channe! aiso with
clamp circuit, analog amplifier, anti alias filter can be added
or switched to both main channels directly before the ADCs.

ANALOG CONTROL CIRCUITS

The clamp control circuit controls the proper clamping of
the analeg input signals. The coupling capacitor is also
used to storage and filter the clamping voltage. The normal
digital clamping level for luminance or CVBS signals is 64
and for chrominance signals 128,

The gain control circuits ganerate via 2C the static gain lev-
gls for the three analog amplifiers or controls one of these
amplifiers automatically via a build in Automatic Gain Con-
trol AGC. The AGC is only used to amplify a CVBS or Y sig-
nal to the required signal amplitude, matched to the ADCs
input voltage range.

The anti alias fitters are adapted to the clock frequency.

The vertical blanking control circuit generates a 1’c pro-
grammable vertical blanking pulse. During the vertical blank-
ing time gain and clamping control were frozen.

The fast switch control circuit is used for special applica-
tions.

CHROMINANCE PROCESSING

The 8-bit chrominance signal passes the input interface,
the chrominance bandpass filter to eliminate DC compo-
nents, and is tinally fed to the multiplication inputs of a
quadrature demodulator, where two subcarrier signals from
the local oscillator (DTO1) with 90 degree phase shift are
applied. The frequency is dependent on the present cclour
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 lowpass filter stages,
then to a gain controlled amplifier. A final muitiplexed low-
pass filter achieves, together with the preceding stages, the
required bandwidth performance.

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

The signal, originated trom SECAM is fed through a cloche-
filter (0 Hz center frequency), a phase demodulator and a
differentiator to obtain frequency- demodulated colour-differ-
ence signals. The SECAM signal is ted after de-emphasis
to a cross-over switch, to provide the both serial-transmitted
colour-difference signals. These signals are fed to the BCS
control and finally to the output formatter stage and to the
output interface.

LUMINANCE PROCESSING

The 8-bit luminance signal, a digital CVBS format or a lumi-
nance tormat (S-VHS, HI8), is fed through a switchable pre-
filter. High frequency components are emphasized to com-
pensate for loss. The following chrominance trap filter (fg =

March 1995

4.43 MHz or f; = 3.58 MHz center frequency selectable)
eliminates most of the colour carrier signal, therefore, it
must be by-passed for S-Video (S-VHS, HI8) 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 charac-
teristic.

A coring circuit with selectable characteristic improves the
signal once more, this signal is then added to the original
('unpeaked’) signal. A switchable amplifier achieves a com-
mon DC amplification, because the DC gains are different in
both chrominance trap modes.

The improved luminance signal is fed via the variable delay
compensation to the BCS-control and the output interface.

YUV-BUS, DIGITAL OUTPUTS

The 16-bit YUV-bus transfers digital data from the output in-
terfaces to a feature box, or a field memory, a digital colour
space converter (SAA 7192 DCSC) or a Video enhance-
ment and D/A processor (SAA7165 VEDAZ). The outputs
are controlled via the 1“C bus in normal selections, or they
are controlled 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 reterence).

The output signals Y7 to YO are the bits of the digital lumi-
nance signal. The output signals UV7 to UVO are the bits of
the muitiplexed colour difference signals (B-Y) and (R-Y).
The frame in the format tables is the time, required to trans-
fer a full set of samples. In case of 4:2:2 format two lumi-
nance samples are transmitted in comparison to one U and
one V sample within the frame. The time frames are con-
trolled by the HREF signal.

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

SYNCHRONIZATION

The pretiltered luminance signal is fed to the synchroniza-
tion stage. It's bandwidth is reduced to 1 MHz in a low-pass
filter. The sync pulses are sliced and fed to the phase detec-
tors to be compared with the sub-divided clock frequency.
The resulting output signal is applied to the loop filter to ac-
cumulate all phase deviations. Adjustable output signals {e.
g. HCL and HSY) are generated according to analeg fron-
tend requirements. The oulput 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 there-
fore not recommended to use them for applications, which
ask for absolute timing accuracy to the input signals. The
loop filter signal drives an oscillator to generate the line fre-
quency control output signal LFCO.

CLOCK GENERATION CIRCUIT
The internal CGC generates all clock signals required in the
one chip frontend. The output signal LFCO is a digital-te-an-
alog converted signal provided by the horizontal PLL. It is
the multiple of the line frequency:
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7.38 MHz = 472 x fy in 50 Hz systems

6.14 MHz = 360 x fy in 60 Hz systems

Internally the LFCO signal is multiplied by factors 2 or 4 in
the PLL circuit {including phase detector, loop filtering, VCO
and frequency divider) to get the LLC and LLC2 output
clock signals. The rectangular output clocks have a 50%
duty factor.

It's also possible to operate the OCF1 with an external CGC
(SAA7197) providing the signals LLC and CREF for the
QOCF1. The selection of the intarn/external CGC will be con-
trolled by the CGCE input signal.

POWER-ON RESET

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

March 1995

3580

tem.

RTCO OUTPUT

This real time contro! and status output signal contains seri-
al information about actual system clock, subcarrier frequen-
cy and PAL/SECAM sequence. The signal can be used for
various applications in external circuits, e. g. in a digital en-
coder to achieve “clean” encoding.
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One Chip Frontend 1 (OCF1)

FIGURE 4. BLOCK PICTURE Analog Input and Analog Control Part
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FIGURE 5. BLOCK PICTURE Multi-Standard Decoder Part

One Chip Frontend 1 (OCF1)

Philips Semiconductors

"OXs 3009
I O LNOD s038 LiN2OHIO IONVYNIWOHHD
SISYHJNI-30
QHYONVLS 0700
aLv
BOLVIINIHIAA4T HOSS300Ed wwwm
VS IoN3ND3S [N 39 L
ANGO mNmnm«;mﬂ S91SSA
Dibg vo3s T "Bl aaa
._‘ vOD3s LZIEPP W
JOHINOD NOILYNIGNODTH wmm.mm%‘@ o SL - ,
NOLLYHNLYS FIOLYINANIOM Ld
SYHLNOD WYO3S ONV HOLYInooN3d 31V LSHNe i -
SS3NLHOLE [SH3L 14800 d "3L714d00
i H3QIAIQ ANV
B3 T4HOOTO MU o= %mm 93nH
H3L 34001 [N RSN
e T i R
Eo 2T i , N
H3L1VEO SSYAMOT ffmmmmy OBLINOD SSYAMOT Juo}jaooj- SSYGONYE JOVIHEIN
10410 NVO 35NLYEHAVND BONYNINOEHD) 1NdN:
(oxnWIN134|E9

392

March 1995



Product specification

Philips Semiconductors

SAA7110/SAA7110A

One Chip Frontend 1 (OCF1)

FIGURE 6. BLOCK PICTURE Luminance and Synchronization Part
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5. CLAMP AND GAIN DESCRIPTION

CLAMPING

The coupling capacitance is used as clamp capacitance for
each input. An internal digital clamp comparator generates
the information about clamp-up or clamp-down. The clamp-
ing levels for the two A/D 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 putse HCL is user adjustable.

GAIN CONTROL

The luminance AGC can be used for every channel were lu-
minance or CVBS is coming in. AGC active time is the sync
tip of the video signal. The sync tip pulse HSY is user adjust-
able. The AGC can be switched off and the gain for the
three main input channels can be adjusted independently.
Signal (white) peak control limits the gain at signal over-
shoots. The flow charts on this page and on the next page
show more details of the AGC. The influence of supply volt-
age variation within the specified range is automatically elim-
inated by clamp and automatic gain control.

FIGURE 7. AUTOMATIC GAIN CONTROL RANGE

analog input level controlled ADC input levsi
maximum
12808 \
0dB range 8.8dB / 0dB
-6dB —
minimum
FIGURE 8. CLAMP AND GAIN FLOWCHART
CLAU = CLAMP UP
ANALOG IN VBLK = VERTICAL BLANKING PULSE
WIPE = WHITE PEAK LEVEL (ADJUSTABLE)
SBOT = SYNC BOTTOM LEVEL (ADJUSTABLE)
CLL = CLAMP LEVEL (ADJUSTABLE)
CLAA = CLAMP ACTIVE
HSY = HORIZONTAL SYNC PULSE
HCL = HORIZONTAL CLAMP PULSE
NO_ACTION
GAIN ->
1 [
CLAA=T CLAAD
1 [
CLAU=] [Ctau=d]
- CLAMP] [NO CLAWMP] [AGAIN] slow+ GAIN
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FIGURE 9. LUMINANCE AGC FLOWCHART

GAIN FLOW CHART

decoder input )

no action

y 4
[+aF ] [an] [vac ] -WVAL
v ,
| “Iwip | | *IGAI f{ wip | [ ++0]
, 3 v
|STOP| | gain accumulator (20 bit) |
v
X = SYSTEM VARIABLE (START WITH 0} | Actual Gain Value 8b#t (AGV) [-3..+6 dB] |

Y = IAGV-FGVI > GUDL

VBLK = VERTICAL BLANK 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)
IGAI - INTEGRATION FACTOR GAIN (ADJUSTABLE)
WP = INTEGRATION FACTOR WIPE (ADJUSTABLE)
AGV - ACTUAL GAIN VALUE

FGV - FROZEN GAIN VALUE v :
GUDL - GAIN UPDATE LEVEL (ADJUSTABLE) AGY | | update —>{ FG
WHSE - WHITE PEAK RESET ENABLE 1

WIRS = WHITE PEAK RESET SELECT : ,
L - LINE I Gain Value 8bit —
F = FIELD

< pereaannanan
S
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6. LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134); all ground pins as well as all supply pins connected to-
gether.

SYMBOL PARAMETER MIN MAX UNIT
Tag Storage temperature -65 +150 °C
tamb Temperature under bias -10 +80 °C
Tamb Operating ambient temperature range 0 +70 °C
Vop Supply voltage digital -0.5 +7.0 \

Vooa Supply voltage analog -05 +7.0 \
V) Input voltage digital -05 +7.0 v
Vi Input voltage analog -05 +7.0 \
Vigitgnp | Difference voltage Vgsaai - Vssal - 100 mV
Vesp  |Electrostatic ~ handling for all pins - +2000 v
Piot total power dissipation - 25
) Equivalent to discharging a 100pF capacitor through an 1.5k series resistor

TABLE 2. LIMITING VALUES

7. ELECTRICAL CHARACTERISTIC

TEST LIMITS
SYMBOL PARAMETER CONDITIONS | MIN | TP | max | UNT
Supply
Vobis digital supply voltage range 45 5 55 A
loD1s digital total supply current - - 250 mA
Voo, 2-4 analog supply voltage range 4.75 5 5.25 \
IbDA02-4 analog total supply current - - 150 mA
Piot total power dissipation - 1.2 1.7 w
Analog part
lelamp clamp current Vi=1.26Vpe - +2 - pA
, input voltage -
Vitep) (AC coupling necessary) Ceouyp=10nF 05 1 1.38 Vep
1Zl input impedance letamp Off 200 - - k<
G input capacitance - - 10 pF
a channel crosstalk f < 5SMHz - -50 - dB

TABLE 3. ELECTRICAL CHARACTERISTICS
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TEST LIMITS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
ADCs
B analog bandwidth -3dB - 15 - MHz

! differential phase
P . - -

ditf (Amplifier and AAF=bypass) 2 deg

! differential gain
G (Amplifier and AAF=bypass) : 2 - %
flie clock rate ADC " - 16 MHz
DLE DC differential linearity error - 1/2 - LSB
ILE DC integral linearity error - 1 - LSB
Digital inputs
ViLie input voltage LOW SDA and SCL -0.5 - 1.5 V'
ViH.ic input voltage HIGH SDA and SCL 3.0 Vpp+0.5 \
Vitclocks input voltage LOW clocks -0.5 0.6 \'
VlH.LLC input vollage HIGH 24 - VDD+0.5 Y
VIH.XTALI input voltage HIGH 3.0 vDD+0.5 1"
ViL input voltage LOW other inputs -0.5 0.8 v
\m input voltage HIGH other inputs 2.0 - Vpp+0.5 \
I input leakage current - 10 HA
CiLLe input capacitance clocks - 10 pF
of input capacitance other inputs - - 8 pF

. . /O at high im-
Clio input capacitance pedance - - 8 pF
Digital outputs
output amplitude of LFCO

Vireo (peak-to-peak value) note 1 1.4 26 v
VoL output voltage LOW note 2 0 - 06 \
Vo output voltage HIGH note 2 24 - Voo \
VoL clocks output voltage LOW clocks -0.5 - 0.6 \
Vouclocks output voltage HIGH clocks 26 - Vpp+0.5 \
Clock input timing (LLC)
tLic cycle time LLC 31 45 ns
& duty factor: t_ cpflL ¢ 40 - 60 %
te rise time 06Vio2.4V - ns
tie fall time 24Vto 0.6V ns
Control and CREF input timing (note 5)
tgy input data set-up time 11 - ns
tHD . CREE input data hold-time 3 - ns
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TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
tHD.FEIN input data hold-time 3 - ns
tHD.other input data hold-time Note 5 6 - ns
Data and control output timing (note 3)
output load capacitance (da- }
Claata ta, HREF and VS) 5 50 pF
Gl cont output load capacitance (con- 75 ) o5 oF
trol}
toH data output hold time 15 pF 13 - ns
propagation delay from nega-
teD data tive edge of LLC (data, HREF | 50 pF - 29 ns
and VS)
propagation delay from nega- )
tPD.cont tive edge of LLC (control) 25 pF 29 ns
propagation delay from nega-
Pz five edge of LLC (to 3-state) Note 4 15 ns
Clock output timing (LLC, LLC2)
CLLc output load capacitance 15 40 pF
tLic cycle time LLC 315 - 45 ns
tco cycle time LLC2 63 90 ns
N duty factors:
8 %
Y cHtiie and by conftiLce 40 60
t, rise time LLC, LLC2 06Vto 26V - ns
i fall time LLC, LLC2 26Vto 0.6V ns
delay time LLC out at 1.5V, 40pF
ez to LLC2 out Note 6 8 ns
Data qualifier output timing (CREF)
toH cREF output hold time 15 pF 4 - ns
propagation delay from posi-
tPD CREF tive edge of LLC 40 pF 20 ns
Horizontal PLL
f nominal line frequenc 50 Hz field 15625 Hz
Hn quency 60 Hz field 15734 Hz
o ) - 50 Hz field - 5.6 %
Dfyy/fun permissible static deviation 0 Hz f:(eeld - 57 ”
Subcarrier PLL
f nominal subcarner frequenc PAL 4433618 - Hz
Ho HENY - I'NTSC T [3579545 Hz
Dfy/fun lock in range 400 - Hz
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TEST LIMITS
SYMBOL PARAMETER conoitions | min | TYP | max | UNT
Crystal oscillator
f nominal frequency 3rd harmonic - 26.8 - Mhz
ot permissible deviation f;, - - 150 106
8 temperature deviation - - +20 106
X1 crystal specification:
temperature range Typp, (0] - 70 °C
load capacitance G| 8 - - pF
series resonance resistor Rg - 50 80 Q
motional capacitance C, - :2'(1)0/ - fF
. 3.5
parallel capacitance Cy - £50% - pF
Philips catalogue number: 9922 520 30004

Notes to the characteristics:

1. The LFCO output level must be measured with a load circuit 10kS2 in parallel to 15pF.

2. The levels must be measured with load circuits, the loads used depend on the type of output stage. Control
outputs (except HREF, VS); 1.2kQ at 3V (TTL load), C;=25pF: data outputs (and HREF, VS); 1.2kQ at 3V
(TTL load), C_ =50pF.

3. Data output signals are YUV(15-0).

Control output signals are HREF, VS, HS, HSY, HCL, RTCO, PLIN(HL), ODD(VL), GPSWO(VBLK).

Effects of rise and fall times are included in the calculation of toy tpp and tpz. Timings and levels refer to
drawings and conditions shown in Fig.8 on next page.

4. The minimum propagation delay from 3-state to data active related to falling edge of LLC is Ons.

5. Other control input signals are CGCE, VS, IICSA, HCL, HSY.

6. LLC2 out is not active while CGCE=0

* Values to be fixed

TABLE 3. ELECTRICAL CHARACTERISTICS
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8. TIMINGS

FIGURE 10. CLOCK/DATA TIMING

CLOCK INPUT LLC

we
— oav
15V
f L_ 0.6V
HICH " "
1SLFTe-tH

INPUTS CONTROL
L/ < 2ov
G

INPUT CREF

\

\\\\\\\\\\\F“’*”‘W/f o

OUTPUTS YUV HREF.VS HS tOH tPD

\ Q ~— 24V

/ h ~ 08V

OUTPUTS YUV (to lristata) 1OH wi
KA

CLOCK OUTPUT LLC e
/ (Y Y}
Y

/ 0.6V
Et( ﬂ e 11

tH CH

o

n

OUTPUT CREF S p—— e OH
/ \ 2.4v
o6V
12
- e
sy
T oev

CLOCK OUTPUT LLC?
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FIGURE 11. HORIZONTAL TIMING

CVBS

HSY

HSY
programming range
{step size: 2ALC)

HCL

HCL
programming range
{stap size: 21 LC)

Y - output

HREF (50 Hz)

PLIN (50 Hz)

HS (50 Hz)

HS {50 Hz)
programming ranga
(stap size: 8/LLC)

HREF (60 Hz)

HS (60 Hz)

HS (60 Hz)
programming range
(slep size: 8/LLC)

~

]

L(—— 62°2LC —>

+191
|
+127 128
“ i
e a processing delay CVBS->YUV (see TABLE 7)
18 * 21LLC
768 21LLC 176 2/LLC
30 21LC
94" LG
N [Cauc
64" 21LC
17 0 -118
“ “—
18 " 21LLC
640 " 21LLC 140 * 21LLC
647 2LLC
97 0 -97
e ]

Note: HRMV=1 and HRFS=0
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FIGURE 12. HREF TIMING

w LUy Ly
cer _ [T\ /| /1 /]

R
BUS 0LOCK | | | |

o

BEGIN OF ACTIVE LINE

HREF /
Yn o [X 1 X 2 [X s [X 4
UVn o (X Vo v (X v [ X e

ONE BUP CYCLE

L

END OF ACTIVE LINE

HREF \
Yn 763 764 | X 765 |X 766 767 |IN_
{50Hz)
UVn V762 uzes | X vzea X ures [ X wvies |\

vn 635 X e X ez [X ess [X 639 |\

(60H2)
uvn  vess | X  ue3s vess |X ueas | X  vess
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FIGURE 13. VERTICAL TIMING
condition: Nominal input signal, 50 Hz
] 625 1 2 3 4 5 6 7 8 9
a: 1st field | I 1 | | | I | | |
etoves LA L
heee L LJ L] LJ L] L] Ll Ll L
vo — 1 | s3-onc
—k—2-211c
oDD
b: 2nd field 3|13 3;4 3{5 aia 3]7 GIB 319 3f0 :3%1
woves L LA e e
HREF L L LI LI LT L LI L] LI
- k_GT‘Q/LLC
Vs — [ —————
. A f—=2-211c
oDD
condition: Nominal input signal, 60 Hz
525 1 2 3 4 5 6 7 8§ 9
a: 1st field | | | | | I I I | |
Lt A O Y A
weee L L L LS L L] L L [ LI
[ 441 * 21LLC
Vs L e
— k—?'z/LLC
oDD
b: 2nd field ?Im ??4 2|65 2?6 71'57 ??e ??9 2|70 ?|7|
wucves L LA A
HIEF LI L LT LI LI u LI L] |
k~51 T2
Vs E— -
A2 2100
onp
Note: HRMV=1 and HRFS=0
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9. DIGITAL OUTPUT CONTROL

FIGURE 14. FEIN TIMING

we LI re LU

— to3 state —— from{ 3-stato p——

crer] /[ /TN TN TN T

HREF VI

_,|tsu e« -pmok—
FEIN /////// \\\ \\\

] oM "F’_ _>1 D '(—

YUV

OEYC FEIN YUV(15:0)
0 0 z
1 0 active
X 1 z

TABLE 4. DIGITAL OUTPUT CONTROL
10. REALTIME CONTROL OUTPUT

FIGURE 15. REAL TIME CONTROL OQUTPUT

fransmitled once per line

LOW SEQUENCE
a 2
HIGH HPLL-INCR E FSCPLL-INCR z RESERVED
4 i
i & || 276 (50 HZ SYSTEMS)
____+1za_a " > ¥ 45 3;w ———-—
o 188 (60 HZ SYSTEMS)
NQ 13 == = = — - 22 21 20 19 18 17 18 15 14 13 1211 10 9 A 7 8 5 4 3 2 3
| TLHRLTTRELNT
TIME SLOT 0 il 9 43 a7

Note: RTCO-sequence is generated in LLC/4

For transmission LLC/2-timing is required
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11. OUTPUT FORMATS

BUNS ASLIG' Pixel Byte Sequence BUNS A?_IG' Pixel Byte Sequence
Y7 Y7 | Y7\ Y7 | Y7 | Y7 | Y7 |Y7|Y7 Y7 Y7 | Y7 | Y7 | Y7 Y7 | Y7
Y6 Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 | Y6 Y6 Y6 | Y6 | Y6 | Y6 | Y6 | Y6
Y5 YS | Y5 | Y5 [Y5| Y5 |Y5|Y5] Y5 Y5 YS|YS|Y5]| Y5 | Y5 ]| Y5
Y4 Y4 | Y4 | Y4 | Y4 | Y4 | Y4 ]| Y| Y4 Y4 Y4 | Y4 | Y4 | Y4 | Y4 | Y4
Y3 Y3|Y3|Y3|Y3|[Y3]Y3|[Y3]Y3 Y3 Y3|Y3|Y3]|Y3|Y3] Y3
Y2 Y2 | Y2 | Y2 | Y2 ]| Y2[Y2]Y2] Y2 Y2 Y2 | Y2 | Y2 ]| Y2|Y2]|Y2
Y1 YUY | YT YL YT |YT]|Y1] Y1 Y1 Y1 | YT |YTL]YT]YT ] T
YO YO | YO |YO|YO[YO]Y0O|YO]| YO YO YOo|Yo|Y0o|Yo|Yo| YO
uvz Uz U5 | U3 [ UT|U7(|Us|U3| U1 uvz Uz | vz Uz | v7 | U7 | V7
uve U6 |U4 | U2 U0 | U6 | U4 | U2|UD uve U [ V6 | U6 | V6 | U6 | V6
uvs V7 | V5 | V3| VI |V7 | V5| V3|V uvs Us | VB |Us | V5| Us| V5
uv4 V6 | V4 | V2 [ VO [ V6B | V4 | V2 | VO uv4 U4 | V4 | Us | V4 | U4 | V4
uv3 0 0] 0 0 0 0 0 0 uv3 Uz | va | us|v3a|us|vs
uv2 0 0 0 0 0 0 0 0 uva Uz | vz juzj|vz|uz|vz
Uv1 0 0 0 0 0 0 0 0 uvi Ut | v Ut v Ut v
uvo 0 0 0 0 0 0 0 0 uvo Uo | vo|Uo| vo |Uo| VO
Y FRAME] © 1 2 3 4 5 6 7 Y FRAME 0 1 2 3 4 5
FRAME 0 4 FRAME 0 2 4
Note: Note:
Data rate Sample frequency Data rate | Sample frequency

Y LLC2 Y LLC2
u LLC2 LLC4 u LLC2 LLC8
\Y LLC4 Y LLC8

TABLE 5. 4:1:1 FORMAT TABLE 6. 4:2:2 FORMAT

12. PROCESSING DELAY

TABLE 7. PROCESSING DELAY (CVBSIN - YUVOUT)

ANALOG DELAY (typical) ADClhDJZ(ngTL)F)E VL\KIOUT
FUNCTION AIN21 -> ADCIN(AOUT) LG
(ns) [YDEL=0, CAD2/3=1]
without AMP + AAF 10
with AMP, without AAF 30 248
with AMP + AAF (50Hz) 30+40
with AMP + AAF (60Hz) 30+50
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13. YUV OUTPUT SIGNAL RANGE

FIGURE 16. YUV OUTPUT SIGNAL RANGE

4266 T 1255 T——————— +255
4235 +240 T blue 100% 4240 T red 100%
+212 y blue 75% +212 y red 75%
+128 |  LUMINANCE 100% +128 +128
U-COMPONENT V-COMPONENT
+44 —4L yellow 75% 144 ——l— cyan 75%
16 A +16 yellow 100% +18 cyan 100%
0 — ¢ —— P —m
(a) Y Output Range (b} U Output Range (B-Y) (c) V Output Range (R-Y)
CCIR Rec. 601 digital levels

14. OSCILLATOR APPLICATION

FIGURE 17. OSCILLATOR APPLICATION

quartz {3rd harmonic)
26.8MHz [r—— te——
i XTAL| &5 XTALL 5
_LC:10pF
L SAA7110(A) SAA7110(A)
—
| XTAU TUT xmauf
66
C-10pF L-10uH +/-20%
I Iow
(a) With Quartz Crystal (b) With External Clock
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15. CLOCK GENERATION CIRCUIT

The internal CGC generates the system clock LLC, LLC2 and the clock reference signal CREF. The internal generated LFCO
{triangular wavetorm) is multiplied by four via the analog PLL (including phase detector, loop filter, VCO and frequency divid-
er). The rectangular output signals have 50% duty factor.

FIGURE 18. CLOCK GENERATION CIRCUIT

BANDPASS 2EROCROSS PHASE LoOP N
R FC=LLCA 7| DETECTION DETECTION FILTER OSCILLATOR=F LLC
F N
4
DIVIDER DIVIDER
172 ‘_1 1”2 > e
DELAY [=—J» CREF
16. CLOCK FREQUENCIES
CLOCK 50Hz 60Hz
XTAL 26.8
LLC 295 24.545454
LLC2 14.75 12272727
LLC4 7.375 6.136136
LLC8 3.6875 3.068181

March 1995
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17. POWER-ON CONTROL

Powsr-on reset is activated at power-on {only using internal CGC) and it the supply voltage decreases below 3.5 V. The
RESN signal can be applied to reset other circuits of the digital TV system.

FIGURE 19. POWER-ON CONTROL

LLC

POC VDD
ANALOG

POC VDD
DIGITAL

‘ r_j

CONTROL SEQUENCE

POC DELAY
—ﬂ » RESN
CGCE > > LOGIC CONTROL,
x
CLOCK 110 SHESK
“jeonTroL | ARTRGL
INTERNAL POWER ON PIN OUTPUT STATUS FUNCTION

DIRECTLY AFTER

Y(7:0). UV(7:0), RTCO, PLIN, ODD,
GPSW., SDA, HREF, HS, VS, HCL,

direct switching to high impedance (out-

IIC RESET SEQUENCE

POWER ON ASYN- R puts) or input mode (V/Os) for
HSY --> high impedance state S
CHRONOUS RESET ||| ¢ (Lc2, CREF --> HIGH state | 20 -200ms
START SYNCHRO-
NOUS LLC, LLC2, CREF became active starting 1IC reset sequence

Y(7:0), UV(7:0), HREF, HS
--> held in high impedance state

SAODh=7Dh (VTRC=0, RTSE=1,
HRMV=1, SSTB=0, SECS=1),

STATUS after SAOEh=00h (HPLL=0, OEHV~-0,
IIC RESET OEYC=0, CHRS=0, GPSW1-0),
e 131 s A
P WRSE=0, SQPB=0, VBLKA0, PULIO=0)
POWER R et oL | RTCO. PLIN, ODD. GPSW, SDA ac- | After power on (reset sequence) a
SEQUENCE tive complete |IC transmission is required!
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18. IC DESCRIPTION

19. lIC-BUS FORMAT

S SLAVEADDRESS A SUBADDRESS A DATA (n bytes)’ AP
S start condition
SLAVEADDRESS 1001 110Xb (IICSA=LOW) or 1001 111Xb (ICSA=HIGH)
A acknowledge, generated by the slave
SUBADDRESS subaddress byte, see reference table
DATA data byte, see reference table
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)
SLAVEADDRESS 9Ch for write (IICSA=0)
9Dh for read (IICSA=0)
9€&h for write (IICSA=1)
9Fh for read (IICSA=1)
SUBADRESSES 00 h - 18h Decoder part
1Ah - 1Fh reserved
20h - 34h  Frontend part
" If more than one byte DATA are transmitted, then auto-increment of the subadress is performed.

March 1995
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19.1 1IC-BUS RECEIVER-TRANSMITTER OVERVIEW TABLE

OCF1-Receiver

Slave-Addresses 10011100b, 9Ch [lICSA=0]

10011110b, 9Eh [ICSA=1]

DMSD-SQP+BCS SLAVE RECEIVER (SU 00h-19h)

REGISTER FUNC- | suB DATA BYTE
TION ADDR D7 D6 D5 D4 D3 D2 D1 Do
Increment dela 00 007 006 005 004 003 002 001 000
Y IDEL7 IDEL6 IDELS IDEL4 IDEL3 IDEL2 IDEL1 IDELO
Horizontal sync HSY ot 015 014 013 012 o1 010 009 008
begin 50 Hz HSYB? | HSYB6 | HSYB5 | HSYB4 | HSYB3 | HSYB2 | HSYB1 | HSYBO
Horizontal sync 02 023 022 021 020 019 018 017 016
HSY stop 50 Hz HSYS7 | HSYS6 | HSYS5 | HSYS4 | HSYS3 | HSYS2 | HSYS1 | HSYSO
Horizontal clamp 03 031 030 029 028 027 026 025 024
HCL begin 50 Hz HCLB7 | HCLB6 | HCLB5 | HCLB4 | HCLB3 | HCLB2 | HCLBt | HCLBO
Horizontal clamp 04 039 038 037 036 035 034 033 032
HCL stop 50 Hz HCLS7 | HCLS6 | HCLS5 | HCLS4 | HCLS3 | HCLS2 | HCLS1 | HCLSO
Horizontal sync 05 047 046 045 044 043 042 eZ3)] 040
after PHI1 50 Hz HPHI7 HPHI6 HPHI5 HPHI4 HPHI3 HPHI2 HPHI1 HPHIO
Luminance control 06 055 054 053 052 051 050 049 048
BYPS PREF BPSS1 BPSSO | CORI1 CORIO | APERT1 APERO
Hue control 07 063 062 061 060 059 058 Q57 056
HUEC?7 | HUEC6 | HUEC5 | HUEC4 | HUEC3 | HUEC2 | HUEC1 | HUECO
Color Killer Thresh- 08 o7 070 069 068 067 066 065 064
old QUAM CKTQ4 | CKTQ3 | CKTQ2 | CKTQ1 | CKTQO XXX XXX XXX
Color Killer Thresh. 09 079 Q78 077 076 075 074 073 072
SECAM CKTS4 | CKTS3 | CKTS2 | CKTS1 CKTS0 XXX XXX XXX
Sensitivity PAL 0A 087 086 085 084 083 082 081 080
swilch PLSE7 PLSE6 PLSE5 PLSE4 PLSE3 PLSE2 PLSE1 PLSEO
Sensitivity SECAM 0B 095 094 093 092 091 090 089 088
switch SESE7 | SESE6 | SESE5 | SESE4 | SESE3 | SESE2 | SESE1 SESEQ
Gain Controt Chromi- oc 103 102 101 100 099 098 097 096
nance COLO LFIS1 LFISO XXX XXX XXX XXX XXX
Standard/mode con- oD* 111 110 109 108 107 106 105 104
trol VTRC XXX XXX XXX RTSE HRMV SSTB SECS
N 119 118 117 116 115 114 113 112
VO and clock control | OE* & poyy | xxx | xxx | oeHv | oevc | chrs | xxx | apsw
Control #1 oF 127 126 125 124 123 122 121 120
AUFD FSEL SXCR SCEN XXX YDEL2 YDEL1 YDELO
135 134 133 132 131 130 129 128
Controt #2 10 xxx | oxxx [ oxxx | xxx | xxx | WRFs | vNon | vNOlo
Chroma gain reter- 11 143 142 141 140 139 138 137 136
ence CHCV7 | CHCV6 | CHCV5 | CHCV4 | CHCV3 | CHCV2 | CHCV1 | CHCVO
151 150 149 148 147 146 145 144
Chroma  saturation 12 XXX | SATNG | SATN5 | SATN4 | SATN3 | SATN2 | SATNt | SATNO
Luminance contrast 13 159 158 157 156 155 154 153 152
XXX CONT6 | CONTS5 | CONT4 | CONT3 | CONT2 [ CONT1 | CONTO
Horizontal sync HSY 14 167 166 165 164 163 162 161 160
begin 60 Hz HS6B7 HS6B6 HS6B5 HS6B4 | HS6B3 HSeB2 { HS6B1 HS6BO
Horizontal sync 15 175 174 173 172 171 170 169 168
HSY stop 60 Hz HS6S7 HS656 HS655 | HS6S54 HS6S83 HS6S2 HS6S1 HS56S50
Horizontal clamp 16 183 182 181 180 179 178 177 176
HCL begin 60 Hz HC6B7 | HC6B6 | HC6B5 | HC6B4 | HC6B3 | HC6B2 | HC6B1 HC6B0

March 1935
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Horizontal clamp 17 191 190 189 188 187 186 185 184
HCL stop 60 Hz HC6S7 | HCeS6 | HCeS5 | HC6S4 | HCES3 | HCES2 | HCeSt | HCeSo
Horizontal sync 18 199 198 197 196 195 194 193 192
after PHI1 60 Hz HP8I7 HP6l6 HP6I5 HP614 HP&13 HP6I2 HP6I1 HPél0
Luminance bright- 19 207 206 205 204 203 202 201 200
ness BRIG7 | BRIG6 | BRIG5 | BRIG4 | BRIG3 | BRIG2 | BRIG1 | BRIGO
DUAD SLAVE RECEIVER (SU 20h-32h)

REGISTER | suB DAYA BYTE
FUNCTION | ADDR D7 D6 D5 D4 D3 D2 D1 Do
Analog Con- 20 007 006 005 004 003 002 001 000
trol #1 AIND4 | AIND3 | AIND2 | FUSE1 | FUSEO | AINS4 | AINS3 | AINS2
Analog Con- 21 015 014 013 012 011 010 009 008
trol #2 VBCO MS34 | MX241 | Mx240 | MS24 | REFS4 | REFS3 | REFS2
Mix Control 22 023 022 021 020 019 018 017 016
#1 GACO1 | GACOO | CSEL YSEL MUYC CLTS MX341 | MX340
Clamp level 23 031 030 029 028 027 026 025 024
Control 21 CLL217 | cLL216 | CLL215 | CLL214 | CLL213 | cLL212 | CLL211 | CcLL210
Clamp level 04 039 038 037 036 035 034 033 032
Control 22 CLL227 | CLL226 | CLL225 | CLL224 | CLL223 | CLL222 | CLL221 | CLL220
Clamp level 25 047 046 045 044 043 042 041 040
Control 31 CLL317 | CLL316 | CLL315 | CLL314 | CLL313 | CLL312 | CLL311 | CLL310
Clamp level 26 055 054 053 052 051 050 049 048
Control 32 CLL327 | CLL326 | CLL325 | CLL324 | CLL323 | CLL322 | CLLa21 | CLL320
Gain Control 27 063 062 061 060 059 058 057 056
Analog #1 HOLD GASL GAI25 GAl24 | GAI3 GAl22 GAI21 GAI20
White Peak 28 071 070 069 068 067 066 065 064
Control WIPE7 | WIPE6 | WIPES | WIPE4 | WIPE3 | WIPE2 | WIPET | WIPED
Sync bottomn 29 079 078 077 076 075 074 073 072
Control SBOT7 | SBOT6 | SBOTs | SBOT4 | SBOT3 | SBOT2 | SBOT1 | SBOTO
Gain Control oA 087 086 085 084 083 082 081 080
Analog #2 IWIP1 IWIPO GAI35 GAI34 GAI33 GAI32 GAI31 GAI30
Gain Control 8 095 094 093 092 091 090 089 088
Analog #3 IGAH IGAI0 GAl45 | GAl44 GAI43 GAl42 GAI41 GAIl40
MIX Gontrol G 103 102 101 100 099 098 097 096
42 cLS4 XXX CLS3 cLS2 XXX XXX TWo3 | Twoz
Integration 0 11 110 109 108 107 106 105 104
value gain IVAL7 IVAL6 IVALS IVAL4 IVAL3 IVAL2 IVAL1 IVALO
Blank pulse o 119 118 117 116 115 114 113 112
V SET VBPS7 | vBPSe | VBPS5 | VvBPS4 | vBPS3 | vBPS2 | VBPS1 | VBPSO
Blank pulse oF 127 126 125 124 123 122 121 120
V RESET VBPR7 VBPR6 VBPR5 VBPR4 VBPR3 VBPR2 VBPR1 VBPRO
ADCs Gain 20 135 134 133 132 131 130 129 128
Control XXX WwISL GAS3 | GAD31 | GAD30 | GAS2 | GAD21 | GAD20
MIX Control 31 143 142 141 140 139 138 137 136
#3 AOSL1 | ADSLo | WIRS WRSE sapB | AFCcs' | vBLKA | PuLIO
'”‘fg’a‘f?' - 151 150 149 148 147 146 145 144
;::f white wvaL7 | wvals | WVALS | WvALs | wvALa | wvalz | wvALt | wvAlo
MIX Control 33 159 158 157 156 155 154 153 152
#4 OFTS XXX CHSB XXX CAD3 CAD2 XXX XXX

TABLE 11. |IC OCF1
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Philips Semiconductors Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Gain Up- 34 167 166 165 164 163 162 161 160
date Level MUD2 MUD1 GUDLS GUDL4 GUDL3 GUDL2 GUDL1 GUDLO

Subadresses to be reset --> 0D to 7Dh, OE and 31 to 00h after RESN=0 (CGCE=0) or POWER ON (CGCE=1)
Note: All reserved XXX-bits must be set to LOW, XX-bit: don't care
"AFCCS: don't care in SAA7110A (Due 1o improved anti alias filter function)

Slave-Addresses 10011101b, 9Dh [IICSA=0]
10011111b, 9Fh [(HCSA=1]}

OCF1-Transmitter

BYTE NO. 0 (transmitted if SSTB = 0 or after RESN has been 0)
VERSION D7 D6 DS D4 D3 D2 D1 DO
STATUS BYTE D7 D6 D5 ID4 ID3 1D2 ID1 iDo

Indicates the version number of the IC
6.g.: SAA7110A V1 = Oth

BYTE NO. 1 {transmitted if SSTB = 1)
D7 D6 D5 D4 D3 D2 D1 Do
STTC HLCK FIDT GLIM XXX WIPA ALTD CODE

ID(7:0)

STATUS BYTE FUNCTION

sTTC Status Bit for horizontal time constant,
Status LOW: TV-time constant, HIGH: VCR-time-constant

HLCK Status Bit for locked horizontal frequency.
Status LOW: [ocked, HIGH: unlocked

FIDT Identification Bit for detected field frequency. Status LOW: 50 Hz, HIGH: 60 Hz

GLIM Gain value for active luminance channel is limited (max or min), active HIGH
XXX reserved
WIPA White peak loop is activated, active HIGH

ALTD Status HIGH: Lirs-alternating color burst has been detected (PAL or SECAM)

CODE Status HIGH: Any color signal has been detected

TABLE 11. HC OCF1
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Product specification

One Chip Frontend 1 (OCF1)

SAA7110/SAA7110A

IIC-RECEIVER (SLAVE-ADDRESS 9Ch / 9Eh)

DMSD-SQP SLAVE RECEIVER (SU 00h-19h)

Subaddress 00 Increment delay IDEL 007-000
DECIMAL DELAY TIME (STEP CONTROL BITS®
MULTIPLIER SIZE = 4/LLC) IDEL7 | IDELs | IDELS | IDEL4 | IDEL3 | IDEL2 | IDEL1 | IDELO
... -4 1 1 1 1 1 1 1 1
; -780 (max. value for 60
..-195 Hz systarns) 0 0 1 1 1 1 0 1
-944 (max. value for 50
...-236 Hz systems) 0 0 0 1 0 1 ) )
256 -1024 (outside.i:emral 0 0 0 0 o 0 0 0
counter)
Where:
* A sign bit, designated AO8 and internally set to HIGH, indicates values are always nagative.
** 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.
Subaddress 01 Horizontal sync begin 50 Hz HSYB 015-008
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HSYB7? | HSYBS | HSYBS | HSYB4 | HSYB3 | HSYB2 | HSYB1 | HSYBO
+191... -382 1 0 1 1 1 1 1 1
.-64 +128 1 1 0 ) ) 0 0 0
Subaddress 02 Horizontal sync stop 50 Hz HSYS 023-016
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HSYS7 | HSYS6 | HSYS5 | HSYS4 | HSYS3 | HSYS2 [ HSYS1 | HSYSO
+191... -382 1 0 1 1 1 1 1 1
. -64 +128 1 1 0 0 0 0 0 0
Subaddress 03 Horizontal clamp begin 50 Hz HCLB 031-024
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HCLB7 | HCLB6 | HCLB5 | HCLB4 | HCLB3 | HCLB2 | HCLB1 | HCLBO
+127... -254 0 1 1 1 1 1 1
..-128 +256 1 ) 0 0 0 0 0 0
Subaddress 04 Horizontal clamp stop 50 Hz HCLS 039-032
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HCLS7 | HCLS6 | HCLS5 | HCLS4 | HCLS3 | HCLS2 | HCLS1 | HCLSO
+127.. -254 0 1 1 1 1 1 1 1
128 +256 1 0 0 0 0 0 0 0
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Philips Semiconductors Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

Subaddress 05 Horizontal sync start after PHI1 50 Hz HPHI 047-040

DECIMAL |DELAYTIME (STEP CONTROL BITS
MULTIPLIER SIZE =8ALC HPHI7 | HPHIG | HPHI5 | HPHI4 | HPHI3 | HPHI2 | HPHIT | HPHIO
Forbidden; outside avail-

+127... ab'e central counter 0 1 1 1 1 1 1 1
range

Forbidden; outside avail-
...+118 able central counter 0 1 1 1 0 1 1 0
range

-32 ps (max. negative

+117...
value)

+31.7 us (max. positive

-8 value)

Forbidden; outside avail-
-119... able central counter 1 o} 0 0 1 0 0 1
range

Forbidden; outside avail-
.-128 able central counter 1 0 0 0 0 0 0 0
range

Subaddress 06 Luminance control 055-048
Aperture factor APER 049-048
CONTROL BITS
APER1 APERO
0 d] 0 4]
1 0.25 0
2 05 1
3 1 1
Gorner correction CORI 050
CORING +/- LSBSIN 8 BIT CONTROL BITS CORI
0 0 (OFF) 0 0
1 1 0
2 2
3 3
Aperture bandpass (center frequency) BPSS 053-052
BANDPASS CENTER FREQ. CONTROL BITS
50 Hz 60 Mz BPSS1 BPSSO
4.6 MHz 3.8 Mhz 0 0
4.3 MHz 3.4 MHz
3.0 MHz 2.5 MHz
3.2 MHz 2.7 MHz

APERTURE FACTOR

N oY PN

-
<

-
—_

—-|=|o
o

TABLE 13. Il DETAIL SUO5h-06h{040-055)
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Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Prefilter active PREF 054
PREFILTER CONTROL BIT PREF
Bypassed 0
Active 1
Chrominance trap bypass BYPS 055
CHROMA TRAP MODE CONTOL BIT BYPS
Active cvBSs 0
Bypassed S-Video 1

TABLE 13. 1l DETAIL SU05h-06h(040-055)

Subaddress 07 Hue phase control HUEC 063-056
CONTROL BITS
HUE PHASE (DEG)

HUEC7 | HUEC6 | HUECS | HUEC4 | HUEC3 | HUEC2 | HUEC1 | HUECO

+178.6... o] 1 1 1 1 1 1 1

.00 o] 0 0 0 4] 0 0

... -180 1 4} 4] 4] 0 0 0
Subaddress 08 Control number 1 071-064
Color killer threshold QAM (PAL/NTSC) CKTQ 071-067

THRESHOLD CONTROL BITS

(reference is nominal burst amplitude = 0 dB) cKTa4 | ckTas | ckTa2 | ckTat | ckTao

-30dB... 1 1 1 1 1

..-24dB.. 1 o] 0 [o]

...-18 dB [¢] 0 0 0 0
Subaddress 09 Control number 2 079-072
Color killer threshold SECAM CKTS 079-075

THRESHOLD CONTROL BITS

(reference is nominal burst amplitude = 0 dB) cKTSa | ckTts3 | ckTs2 | ckTs1 | CcKTSO

-30dB... 1 1 1 1 1

.. -24 dB... 1 0 0 0

...-18 dB (4] o] 0 o]
Subaddress 0A PAL switch sensitivity PLSE 087-080

CONTROL BITS
SENSITIVITY

PLSE7 | PLSE6 | PLSE5 | PLSE4 | PLSE3 | PLSE2 | PLSEt | PLSEO

LOW 1 1 1 1 1 1 1 1

MEDIUM 1 4] 0 0 0
HIGH 0 0 0 0 0 0

TABLE 14. 1t DETAIL SUO7h-0Bh(056-095)
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Philips Semiconductors Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

Subaddress 0B SECAM switch sensitivity SESE

095-088

SENSITIVITY

CONTROL BITS

SESE7

SESE6

SESES

SESE4 | SESE3

SESE2 | SESE1

SESE0

LOW

1

1 1

1

MEDIUM

1

0 0

0

HIGH

0

0 0

0

Sensitivity HIGH means immediate sequence correction

TABLE 14. Il DETAIL SU07h-0Bh(056-095)

Subaddress 0C Gain control chrominance

103-096

AGC (Automatic Gain Control) - loop filter LFIS

102-101

AGC - LOOP FILTER

CONTROL BITS

TIME CONSTANT

LFis1

LFISO

Slow

Medium

Fast

Actual chroma gain 'frozen'

—|=a|lo

Colofr on COLO

103

COLOUR ON

CONTROL BIT COLO

Automatic color killer

0

Color forced on

1

Subaddress 0D Standard/mode control

111-104

SECAM mode bit SECS

104

FUNCTION

CONTROL BIT SECS

other standards

0

SECAM

1

Status Byte select SSTB

105

FUNCTION

CONTROL BIT SSTB

Statusbyte is Byle O (see Transmitter)

o]

Statusbyte is Byte 1 (see Transmitter)

1

HREF-POSITION select HRMV

106

FUNCTION

CONTROL BIT HRMV

HREF position like SAA7191
(8 LLC2 later)

0

HREF normal position

1

TABLE 15. ItC DETAIL SUOCh-0Eh(096-119)
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Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1)

SAA7110/SAA7110A

Real-time-outputs-mode select RTSE

107

FUNCTION

CONTROL BIT RTSE

PLIN switched to output pin 39
ODD switched to output pin 40

0

HL switched to output pin 39
VL. switched to output pin 40

TV/VCR-mode select VTRC

1

FUNCTION

CONTROL BIT VTRC

TV mode

VTR mode

Subaddress OE IO and clock control

1194112

General purpose switch GPSW

112

FUNCTION

CONTROL BIT GPSW

switches directly pin 64 GPSW

0

(application dependent) [VBLKA = 0]

1

TABLE 15. JIC DETAIL SUOCh-OEh(096-119)

Select chrominance input CHRS

114

FUNCTION

CONTROL BIT CHRS

controlled by BYPS (subadress 06)
normal position

0

digital chroma input switched to second
input channel (see page 49, figura 20)

Output enable YUV-data OEYC

115

FUNCTION

CONTROL BIT OEYC

YUV-bus high impedance/input

0

Output YUV-bus active

1

Output enable horizontalfvertical sync OEHV

116

FUNCTION

CONTROL BIT OEHV

HS, HREF and VS high impedance/inputs

0

Output HS, HREF and VS active

1

Horizomal PLL clock HPLL

119

FUNCTION

CONTROL BIT HPLL

PLL closed

0

PLL open, horizontal frequency fixed

1

TABLE 16. IIC DETAIL SUOEh-OFh(114-127)
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Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress OF Control number 1 127-120
Luminance delay compensation YDEL 122-120

LUMINANCE DELAY COMPENSATION CONTROL BITS
(steps in 2/LLC) YDEL2 YDEL1 YDELO
0 0 (o] 0
3 0 1 1
-4 1 0 Q
Enable or disable of sync and clamp pulses (HSY, HCL) SCEN 124

FUNCTION CONTROL BIT SCEN
Disable sync and clamp (set to HIGH) 0
Enable sync and clamp 1
SECAM cross color reduction SXCR 125
FUNCTION CONTROL BIT SXCR
Reduction OFF 0
Reduction ON 1
Field selection FSEL 126
FUNCTION CONTROL BIT FSEL
50 Hz, 625 lines 0
60 Hz, 525 lines 1
Automatic field detection AUFD 127
FUNCTION CONTROL BIT AUFD
Field state direct controlled via FSEL 0
Automatic field detection 1
TABLE 16. IIC DETAIL SUOEh-OFh(114-127)
Subaddress 10 Control number 2 135-128
Vertical noise reduction VNOI 129-128
FUNCTION CONTROL BITS
VNOIt VNOIo
Normal mode 0
Searching mode 0
Free running mode 1
Vertical noise reduction bypassed 1
HREF select HRFS 130
FUNCTION CONTROL BIT HRFS
HREF matched to YUV output 0
HREF matched to CVBS input 1

TABLE 17. 1IC DETAIL SU10h-13h{128-158)
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Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 11 Chrominance gain reference value CHCV 143-136
REFERENCE VALUE CONTROL BITS
CHCV7 | CHCV6 | CHCV5 | CHCV4 | CHCV3 | CHCV2 | CHCV1 | CHCVO
Maximum 1 1 1 1 1 1 1 1
CCIR-level for PAL ) 1 0 1 1 o] 0 1
CCIR-level for NTSC o] 0 1 0 1 1 0
Minimum [} (0] 0 0 Q 0 0
Subaddress 12 Chrominance Saturation Control 150-144
GAIN CONTROL BITS
SATN7 | SATN6 | SATNS | SATN4 | SATN3 | SATN2 | SATN1 | 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 0 0
-1 (inverse chroma) 1 1 0 0 0 0 Q 0
-2 (inverse chroma) 1 0 0 0 0 0 0 0
Subaddress 13 Luminance Contrast Control 158-152
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 o] 1 )] 0 o] 0 4] 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
TABLE 17. JIC DETAIL SU10h-13h(128-158)
Subaddress 14 Horizontal sync begin 60 Hz HS6B 167-160
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HS6B7 | HS6B6 | HS6B5 | HS6B4 | HS6B3 | HS6B2 | HS6B1 | HS6BO
+191... -382 1 0 1 1 1 1 1 1
.. -64 +128 1 1 0 0 0 0 0 0
Subaddress 15 Horizontal sync stop 60 Hz HS6S 175-168
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HS6S7 | HS6S6 | HS6SS | HS6S4 | HS6S3 | HS6S2 | HSES1 | HS6SO
+191... -382 1 0 1 1 1 1 1 1
.. -64 +128 1 1 0 [¢] 0 0 0 0
TABLE 18. IIC DETAIL SU14h-18h{160-199)
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Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 16 Horizontal clamp begin 60 Hz HC6B 183-176
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2LLC) HC6B7 | HC6B6 | HCEBS | HC6B4 | HC6B3 | HC6B2 | HC6B1 | HC6BO
+127... -254 0 1 1 1 1 1 1 1
..-128 +256 1 0 (4] 0 o] 0 0 0
Subaddress 17 Horizontal clamp stop 60 Hz HC6S 191-184
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE = 2/LLC) HCL67 | HC6S6 | HC6S5 | HC6S4 | HC6S3 | HC6S2 | HCES1 | HCESO
+127... -254 0 1 1 1 1 1 1 1
.. -128 +256 1 0 0 0 [s] [+] 0 0
Subaddress 18 Horizontal sync start atter PHI1 60 Hz HP6I 199-192
DECIMAL DELAY TIME (STEP CONTROL BITS
MULTIPLIER SIZE=8/LLC HP6I7 | HPSI6 | HP6IS | HP6I4 | HP6I3 | HP6I2 | HPSI1 | HPsIO
Forbidden; outside avail-
+127... able central counter 0 1 1 1 1 1 1 1
range
Forbidden; outside avail-
... +98 able central counter o] 1 1 0 0 0 1 (4]
range
497 -32 ps (max. negative 0 1 1 0 o 0 0 1
value)
.97 +31.7 us (max. positive 1 o 0 1 4 1 1 1
value)
Forbidden; outside avail-
-98... able central counter 1 o] 0 1 1 1 1 0
range
Forbidden; outside avail-
.-128 able central counter 1 Q 0 [o] (0] o] 0 0
range
TABLE 18. IIC DETAIL SU14h-18h(160-199)
Subaddress 19 Luminance brightness control 207-200
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] (4] 0 0 0
0 (dark) 0 0 0 0 0 0
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Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
DUAD SLAVE RECEIVER (SU 20h-32h)
Subaddress 20 Analog control #1 007-000
Analog input select 2 AINS2 000
FUNCTION CONTROL BIT AINS2
Analog input Al22 selected 0
Analog input Al21 selected 1
Analog input select 3 AINS3 001

FUNCTION

CONTROL BIT AINS3

Analog input Al32 selected

0

Analog input Al31 selected

1

Analog input select 4 AINS4

002

FUNCTION

CONTROL BIT AINS4

Analog input Al42 selected

0

Analog input Al41 selected

1

Analog function select FUSE

004-003

FUNCTION

CONTROL BITS FUSE(1:0)

FUSE1

FUSEO

bypassed

AMPUFIER + ANTI ALIAS FILTER

0

0

AMPLIFIER active

AMPLIFIER + ANTI ALIAS FILTER active

0
1
1

1
0
1

Analog input disable 2 AIND2

005

FUNCTION

CONTROL BIT AIND2

Analog inputs 2 enabled

o

Analog inputs 2 disabled

1

Analog input disable 3 AIND3

FUNCTION

CONTROL BIT AIND3

Analog inputs 3 enabled

0

Analog inputs 3 disabled

TABLE 20. 1IC DETAIL SU20h(000-006)

Analog input disable 4 AIND4

007

FUNCTION

CONTROL BIT AIND4

Analog inputs 4 enabled

0

Analog inputs 4 disabled
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 21 Analog control #2 015-008
Reference select channel 2 REFS2 008
FUNCTION CONTROL BIT REFS2
Automatic clamping active 0
Reference level selected 1
Reference select channel 3 REFS3 009
FUNCTION CONTROL BIT REFS3
Automatic clamping active 0
Reference level selected 1
Reference select channel 4 REFS4 010
FUNCTION CONTROL BIT REFS4
Automatic clamping active 0
Reference level selected 1
MUXC select channel 24 MS24 (2 0]
FUNCTION CONTROL BIT MS24
Analog MUX2 contrelled by MX24 0
Analog MUX2 controlled by MUXC 1
Analog MUX2 control MX24 013-012
CONTROL BITS MX24(1:0)
FUNCTION
MX241 MX240
ADDER mode 0 0
ch2 on, ch4 oft 0 1
ch2 off, ch4 on 1 0
both ott 1 1
MUXC select channe! 34 MS34 014
FUNCTION CONTROL BIT MS34
Analog MUX3 controlied by MX34 0
Analog MUX3 controlled by MUXC 1
Vertical blanking control oft VBCO 015
FUNCTION CONTROL BIT VBCO
vertical blanking on 0
vertical blanking off 1

TABLE 21. 1IC DETAIL SU20h-21h(007-015)
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Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 22 Mix control #1 023-016
Analog MUX3 control MX34 017-016

FUNCTION

CONTROL BITS MX34(1:0)

MX341

MX340

ADDER mode

0

0

ch3 on, ch4 oft

ch3 off, ch4 on

both oft

0
1
1

1
0
1

Clamp tunction test CLTS

018

FUNCTION

CONTROL BIT CLTS

normal clamp mode

0

for testing (do not use)

CLAAR, CLAUN adjusted via CLL32 value

1

Fast digital multiplexing channel 2/3 active MUYC

019

FUNCTION

CONTROL BIT MUYC

normal mode on CHR channel

0

multiplex mode on CHR channel
for test purpose only (do not use)

1

Luminance select YSEL

020

FUNCTION

CONTROL BIT YSEL

AD converter 2 -> CVBS

o]

AD convertar 3 -> CVBS

1

Chrominance select CSEL

021

FUNCTION

CONTROL BIT CSEL

AD converter 3 -> CHR
(MUXC not inverse (MUYC=1))

4}

AD converter 2 -> CHR
{MUXC inverse (MUYC=1))

Automatic gain control GACO

023-022

FUNCTION

CONTROL BITS GACO(1:0)

GACO1

GACO0

automatic gain control off

0

0

automatic gain control channel 2

Q

1

automatic gain control channel 3

1

0

automatic gain control channel 4

1
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Philips Semiconductors Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

Subaddress 23 Clamp level control 21 CLL21 031-024
CONTROL BITS

DECIMAL CLAMP LEVEL

CLL217 | CLL216 | CLL215 | CLL214 | CLL213 | CLL212 | CLL211 | CLL210
1. 0 0 0 0 0 0 0 1
.64, 0 1 0 0 0 0 0 0
.. 128... 1 0 0 0 0 0 0 0
. 254 1 1 1 1 1 1 1 0

TABLE 22. IIC DETAIL SU22h-23h(016-031)

Subaddress 24 Clamp level control 22 CLL22 039-032
DECIMAL CLAMP LEVEL CONTROL BITS

CLL227 | CLL226 | CLL225 | CLL224 | CLL223 | CLL222 | CLL221 | CLL220

1. 0 0 0 0 0 0 [¢] 1

. 64... 0 1 0 0 0 0 4] 0

.. 128... 1 0 0 0 Q 0 ] 4]

.. 254 1 1 1 1 1 1 1 0
Subaddress 25 Clamp level control 31 CLL31 047-040

CONTROL BITS
DECIMAL CLAMP LEVEL

CLL317 | CLL316 | CLL315 | CLL314 [ CLL313  CLL312 | CLL311 | CLL310
1. 0 4] (¢} 6] 0 (o] 0 1
.64, 0 1 0 0 o] [} o] o]
... 128. 1 0 0 0 0 0 [¢] (o]
.. 254 1 1 1 1 1 1 1 4]
Subaddress 26 Clamp level control 32 CLL32 055-048

CONTROL BITS
DECIMAL CLAMP LEVEL

CLL327 | CLL326 | CLL325 | CLL324 | CLL323 | CLL322 | CLL321 | CLL320
1. 0 0 Q 0 o] 0 0 1
. 64.. 0 1 0 o] 0 0 0 0
.. 128, 1 0 0 0 0 0 0 0
.. 254 1 1 1 1 1 1 1 0

TABLE 23. 11C DETAIL SU24h-SU27h(032-063)
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 27 Gain control analog #1 063-056
Static gain control channel 2 GAI2 061-056
DI LT (STEPGsfng =0.19 conTROL BT

dB) GAI25 | GAI24 | GAI23 | GAI22 | GAI21 | GAI20
0. -2.82 dB 0 0 0 4] (4] 0
150 0dB 0 0 1 1 1 1
.31 +3dB 0 1 1 1 1 1
L 4T +6 dB 1 0 1 1 1 1
... 63 +9dB 1 1 1 1 1 1
Gain mode select GASL 062
FUNCTION CONTROL BIT GASL
difference value integration 0
fix value integration 1
Automatic gain control integration HOLD 063
FUNCTION CONTROL BIT HOLD
AGC active 0
AGC integration hold (freeze) 1
TABLE 23. IIC DETAIL SU24h-SU27h{032-063)
Subaddress 28 White peak control WIPE 071-064

CONTROL BITS
DECIMAL WHITE PEAK LEVEL

WIPE7 | WIPE6 | WIPES | WIPE4 | WIPE3 | WIPE2 | WIPE1 | WIPEO

128... 1 0 4] o] 0 0 o] 0

... 254 1 1 1 1 1 1 1 0

255 (White peak control off) 1 1 1 1 1 1 1 1
Subaddress 29 Sync bottom control SBOT 079-072

CONTROL BITS

SBOT7 | SBOT6 | SBOTS | SBOT4 | SBOT3 | SBOT2 | SBOT1 | SBOTO
1. 0 0 0 0 [¢] 0 ] 1

.. 254 1 1 1 1 1 1 1 0

DECIMAL SYNC BOTTOM LEVEL

TABLE 24. 1IC DETAIL SU28h-2Bh(064-093)
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 2A Gain control analog #2 087-080
085-080

Static gain control channel 3 GAI3

DECIMAL MULTI- GAIN CONTROL BITS
PLIER (STOEF;?,';;E B GAI35 | GAI34 | GAI33 | GAI32 | GAI31 | GAI30
Q.. -2.82dB 0 0 0 0 0 0
.15 0db 0 0 1 1 1 1
31 +3dB 0 1 1 1 1 1
.47 +6 dB 1 0 1 1 1 1
.. 83 +9dB 1 1 1 1 1 1
Integration factor white peak IWIP 087-086
CONTROL BITS IWIP(1:0)
FUNCTION
IWIP1 IWIPO
fast 0 0
| 0 1
| 1 0
slow 1 1
Subaddress 2B Gain control analog #3 095-088
Static gain controf channel 4 GAl4 093-088
DECIRAL MuLTH- (srepggg =019 CONTROL BITS
dB) GAl45 | GAl44 | GAI43 | GAI42 | GAI41 | GAI40
0. -2.82 dB 0 0 0 0 0 0
.. 15.. 0db 0 0 1 1 1 1
BC) I +3dB 0 1 1 1 1 1
47 +6 dB 1 0 1 1 1 1
... 63 +9d8 1 1 1 1 1 1
TABLE 24. |IC DETAIL SU28h-2Bh(064-093)
Integration tactor normal gain IGAI 095-094
FUNCTION CONTROL BITS IGAI(1:0)
1GAIt IGAIO
slow Q 0
| 0 1
| 1 0]
fast 1 1

TABLE 25. IIC DETAIL SU2Bh-2Eh({094-119)
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Subaddress 2C Mix control #2 103-096
Two's complement channel 2 TWO2 096

FUNCTION CONTROL BIT TWO2
unipolar 0
two's complement (normal mode) 1
Two's complement channet 3 TWO3 097
FUNCTION CONTROL. BIT TWO3
unipofar 0
two's complement (normal mode) 1
Clamp level select channel 2 CLS2 100
FUNCTION CONTROL BIT CLS2
CLL21 active (¢}
CLL22 active 1
Clamp level select channel 3 CLS3 101
FUNCTION CONTROL BIT CLS3
CLL31 active 0
CLL32 active 1
Clamp level select channel 4 CLS4 103
FUNCTION CONTROL BIT CLS4
CLL2n active ]
CLL3n active 1
Subaddress 2D Integration value gain IVAL 111-104
DECIMAL INTEGRATION VALUE GAIN CONTROL BITS
IVAL7 | IVAL6 | IVAL5 | IVAL4 | IVAL3 | IVAL2 | IVAL1 | IVALO
1... 0 [¢] 4] o] 0 4} 4] 1
... 255 1 1 1 1 1 1 1 1
Subaddress 2E Blank pulse VBLK-set VBPS 119-112
DECIMALMULTI-| o SE0 CONTROL BITS
PLIER step size = 2 VBPS7 | VBPS6 | VBPS5 | VBPS4 | VBPS3 | VBPS2 | VBPS1 | VBPSO
0. 0 after AVS 0 0 0 0 0 ) 0 0
(ma;..}(?: sokz) 262 after AVS 1 0 0 0 0 0 1 1
imax '%;ngHZ) 312 after AVS 1 0 0 1 1 1 0 0

TABLE 25. [IC DETAIL SU2Bh-2Eh(094-119)
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SAA7110/SAA7110A

Subaddress 2F Blank pulse VBLK-reset VBPR

127120

DECIMAL MULTI- RESET LINE NUM-

CONTROL BITS

BER

PLIER step size = 2

VBPR?

VBPR6

VBPRS

VBPR4 | VBPR3 | VBPR2 | VBPR1

VBPRO

0. 0 after AVS 0

Q 0 0 0

0

L1311

(max. for 60Hz) 262 after VS 1

0 [} 0 1

1

...156

{max. for 50Hz) 312 after "VS !

Subaddress 30 ADCs gain control

135-128

Fix gain A/D converter channe! 2 GAD2

129-128

CONTROL BITS GAD2(1:0)

FUNCTION

GAD21

GAD20

0dB

0

0

0.05dB

0

0.10dB

1

0.15dB

Gain A/D select channel 2 GAS2

130

FUNCTION

CONTROL BIT GAS2

fix gain via IC GAD2

0

automatic gain via loop

1

Fix gain A/D converter channel 3 GAD3

132-131

CONTROL BITS GAD3(1:0)

FUNCTION

GAD31

GAD30

0dB

0

0.05dB

0

0.10dB

1

0.15dB

—_lo| -

Gain A/D select channe! 3 GAS3

133

FUNCTION

CONTROL BIT GAS3

fix gain via [IC GAD3

0

automatic gain via loop

1

White peak mode select WISL

134

FUNCTION

CONTROL BIT WISL

difference value integration

o}

fix value integration

1

Subaddress 31 Mix control #3

143-136

Pulses 10 control PULIO

136

FUNCTION

CONTROL BIT PULIO

HCL, HSY -> input pins

0

HCL, HSY -> output pins

TABLE 26. 1IC DETAIL SU2Fh-31h(120-143)
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Pin function switch VBLKA 137
FUNCTION CONTROL BIT VBLKA
GPSW active (normal) 0
VBLK test output active 1
DMSD-SQP bypassed SQPB 139
FUNCTION CONTROL BIT SQPB
DMSD-data to YUV output 0
A/D-data to YUV output 1
for test purpose only (do not use)
White peak slow up integration enable WRSE 140
FUNCTION CONTROL BIT WRSE
hold in white peak mode 0
slow up integration with one value in Hor V 5
(dependent on WIRS)
White peak slow up integration select WIRS 141
FUNCTION CONTROL BIT WIRS
slow up integration with one value per line 0
slow up integration with one value per field 1
Analog test select AOSL 143-142
CONTROL BITS AOSL(1:0)
FUNCTION
AOSL1 AOSLO
AOQUT connected to ground 0 0
AOUT connected to input AD2 0 1
AOUT connected to input AD3 1 0
AOUT connected o channel 4 1 1
Subaddress 32 Integration value white peak IVAL 151-144
DECIMAL INTEGRATION VALUE CONTROL BITS
WHITE PEAK WVAL7 | wvALe | WVALS [ wvAL4 | WvAL3 | WVAL2 | WVAL1 [ WVALO
1. ¢} 0 0 0 0 0 0 1
... 127 {(max.) 0 1 1 1 1 1 1 1
Subaddress 33 Mix control #4 159-152
Clock select AD2 CAD2 154
FUNCTION CONTROL BIT CAD2
LLC 0
for test purpose only (do not use)
LLC/2 1

TABLE 27. IIC DETAIL SU31h-33h(137-154}

March 1995 429



Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
Clock select AD3 CAD3 155
FUNCTION CONTROL BIT CAD3
LLC 0
for test purpose only (do not use)
LLC/2 1
Change sign bit UV data CHSB 157
FUNCTION CONTROL BIT CHSB
UV output unipolar 0
UV output two's complement 1
Output format select OFTS 159
FUNCTION CONTROL BIT OFTS
4:1:1 format 0
4:2:2 format 1
Subaddress 34 Gain update level 167-160
Gain update level GUDL 165-160
DECIMAL '::?;:?::LS | newu‘;‘:?:le- oid CONTROL BITS GUDL(5:0)
gain | = GUDLS5 | GUDL4 | GUDL3 | GUDL2 | GUDL1 | GUDLO
0. oLss >0 0 0 o] 0 [¢]
LT +-7LSB >7 0 0 1 1 1
>31 OFF always X X X X X
MUXC phase delay MUD2(1) 167-166

CONTROL BITS

FUNCTION
MUD2 MUD1
no phase delay 0 0
1 LLC cycle phase delay for CLAA path 1
2 LLC cycle phase delay tor CLAA path 0
3 LLC cycle phase delay for CLAA path 1

TABLE 28. |IC DETAIL SU33h-34h(155-167)
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

19.2 SOURCE SELECTION MANAGEMENT

FIGURE 20. SOURCE SELECTION OVERVIEW

A1 ANS4  AINDA
A2 ARF4
REFS4>{ cLsa
CLsa Clamp uptdown cLamp < cLia2
-GL: MX340 CoNa "e‘LA—i c0
| ANS3 AIND3
ﬁlgé :::/Lc Lo 12 GAING AAF3 o rocs » CHRS v BYPS
MK 1 > CHROMA
REFS”{‘ CLAMP L—
p MX240
ANS2  AIND2
ﬁ:gé — T oy Te i o—) GaN2 AAF2 > T o8N ADCo — LUMA
AEFS2 cLave 1 mxeat
e /d e 57
b lamp up/down +—d CcLL22
CONz *O“LQ-—-1 cLLzt
REF128 GAl4
4 GAIN
‘ GAD CON
GAl
HT1093
GACO All switch control bits set fo LOW in this sheet!
INPUT EXAMPLE1 EXAMPLE2 EXAMPLE3 EXAMPLE4
SIGNAL | MODE | SIGNAL | MODE | SIGNAL | MODE | SIGNAL | MODE
AIN21 CVBS1 0 CVBS1 0 Y1 6 Y1 6
AIN22 cvBSs2 1 c2 . c2 . CcvBSs2 1
AIN31 cvBSs3 2 Y2 Y2 CVBS3 2
AIN32 CVBS4 3 C3 8 C3 8 CVBS4 3
AIN41 CVBSs 4 Y3 Y3 CVBS5 4
AlN42 CVBS6 5 CVBS6 5 C1 6 C1 6

TABLE 29. SOURCE SELECTION MANAGEMENT example table
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SAA7110/SAA7110A

Al41r Al4t
Ala2 Alaz
A3t CHROMA A1 CHROMA
Als2 LUMA Ao LUMA
Ai21 A2t
Al22 Ai22
MODE 0 - CVBS1 MODE 1 - CVBS2
A4y A1 —
Al42 Alg2 —
A3t CHROMA Al3Y :/J— CHROMA
Alz2 Al32
A1 LUMA Aot LUMA
Al22 Al22 —
MODE 2 - CVBS3 MODE 3 - CvBS4
Ala1 Ala1
Al42 A4z
A3 CHROMA Ala1 CHROMA
Al32 Al32
Al21 LUMA A1 Lo
Al22 Alz2
MODE 4 - CVBS5 MODE 5 - CVBS6
Al41 Al
Al42 Al42
Alat CHROMA Al31 CHROMA
Alz2 Ai32
LUMA LUMA
A2t Al21
A2z Al22
MODE6 - Y1 + C1 MODE 7 - Y2 +C2
Al4y
Aldz —
Al31 ___)— CHROMA
Alo2 LuMA
A2t —
A2 —
MODE 8 - Y3 + C3

TABLE 30. SOURCE SELECTION MANAGEMENT example sheets
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
MODE 0 1 2 3 4 5 6 7 8 9
AIND4 1 1 1 1 0 0 0 1 0
AIND3 1 1 (4] 0 1 1 1 0 o]

AIND2 0 o] 1 1 1 1 o] 0 1
FUSE1 1

FUSEQ 1

AINS4 X X X 0 0 X 1
AINS3 X 1 0 X X 0
AINS2 1 0 X X X X 0 X
VBCO 0

MS34 0

MX241 0 4] X X X X 0 0

MX240 1 1 X X X X 1 1 0
MS24 0

REFS4 1 1 1 1 0 4] 0 1 0
REFS3 1 1 0 0 1 1 o] 0
REFS2 0 0 1 1 1 1 0 0 1
GACO1 0] 4] 1 1 1 1 o] 1 1
GACQO0 1 1 0 0 1 1 1 0 1
CSEL X X X X X X 0 1 0
YSEL 0 0 1 1 1 1 0 1 0
MUYC 4] 0
CLTS o]

MX341 X X 0 0 (4] 0
MX340 X X 1 1 0 0 0 1 1
CLS4 X X X X X 0
GABL 0

CLS3 X X 0 0 0 1 0 1
CLS2 0 0 X o 1 X
41SB 0011 0011
BYPS o | o [ o | o [ o [ o [ 1 1 1
SuU20h Dgh Dsh BAh Bgh 7Ch 78h 59h 9Ah 3Ch
SU21h 16h 16h 05h 05h 03h 03h 12h 14h 21h
SuU22h 40h 40h 91h 91h D2h D2h 42h B1h C1h
SU2Ch 03h 03h 03h 03h 83h 83h A3h 13h 23h
SU06h OXXXXXXX TXXXXXXX

Su3oh* 44h 44h 60h 60h 60h 60h 44h 60h 44h
Note: CLL21=65d, CLL22=128d, ClL31=65d, CLL32=128d, GAl4=15d, GAI3=15d, GAI2=15d; X set to 0
“Optional: values for AD-gain (+2LSB's gain resolution) active [not active: for all modes 40h]

March 1995
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

19.3 ANTI-ALIAS FILTER CURVES

A/dB 2 T I . 71
P R R ]
-6
- T Y (S S JRS R ——
1P J MRS W E— SR S N —
15 N SR RO
-18
21 —] A e —|
-24 1
-27 ‘
Y I AR R e B R
4 ;t_,w "/"T
% o : ;]ﬂ _—
-39 Rt S ,j - A\‘ A ‘V\T —

o] 2 4 6 12 14 16
FREQ/MHz

FIGURE 21. ANTI ALIAS FILTERCURVE SAA7110A

a(50Hz, AFCCS=0) | | . o o C(60Hz, AFCCS=0) |
wap DEOHZ AFCCS=1) d(60Hz, AFCCS=1) o =aMhz

3.0

TN
0 NN
~9:0 L \
20 N NN
1.0 A

180 AN AN N
AN AN
NN
27‘0 d\ b v 2
300 \ A\
230 \ N N
o \ \\ N\ N\

-39.0
0.0 10.0M 20.0M 30.0M
5.0M 15.0M 25.0M FREQ/Hz

FIGURE 22. ANTI ALIAS FILTERCURVE SAA7110
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SAA7110/SAA7110A

19.4 CORING FUNCTION

Coring function adjustment by subadress 06h to af-
+64 fect the bandfilter output signal. The thresholds are
related to the 13-bit word width in the luminance pro-
+48 z cessing part and influence the 1LSB to the 3LSB (YO
a2 to Y2) with respect to the 8-bit luminance output.
+
) CORI1 | CORIO
+16 2 a 0 1
] 1 0
16 a c 1 1
-32
-48 °
-64
I 98 e ey
; i ' [ T Y9 3 %
TABLE 32. CORING
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

19.5 LUMINANCE FILTER CURVES

Luminance control SUOBh, 50H2/CVBS mode, prefilter on, coring off

vY(dg)

[+23 <
::::-“
leorgnal
=A%

12
] 50Hz
-18
-24
-30 T . T :
0 ? 4 6 8
1Y(MH2)
Luminance control SU06h, 50Hz/CVBS mode, prefilter on, coring off
18

| NN\ 2
, pa

VY/(dB)
@
e-v. v
O\
oo

1 50Hz

0 ? 4 6 8
tY(MH2)

TABLE 33. LUMINANCE FILTER CURVES
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

Luminance control SUO6h, 50Hz/CVBS mode, prefilter off, coring off

VY(dB)
o

50Hz

1¥(MHz)

Luminance control SU06h, 50Hz/Y+C mode, prefitter oft, coring oft

VY(dB)
[+

1 50Hz

0 2 4 6 8
1Y (MHZ)

TABLE 33. LUMINANCE FILTER CURVES
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A

Luminance control SU06h, 50Hz/Y+C mods, pretilter on, coring oft

8 Cah
G2h

1 Cih
&ol

VY(dB)
(]

1 50Hz

0 ? 4 6 8
IY(MH2)

Luminance control SUOBh, 60Hz/CVBS mode, prefilter on, coring off

. \ <

Y —
3
-] I/
-12
1 60Hz
-18
24
-30 T . . Y . y
0 1 ? 3 4 5 6

1Y (MH2)

TABLE 33. LUMINANCE FILTER CURVES
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SAA7110/SAA7110A

Luminance control SUOBh, 60Hz/CVBS mode, prefilter on, coring oft

] ——L
\

N

)
/

T \

@
z 6
g i
12
1 60Hz
-18
24
-30 - T —— — T
1Y(MHZ)
Luminance control SUQ6h, 60Hz/CVBS mode, prefilter off, coring oft
18
12
7
6 e
il
1
] g \
g ] A /
> \
>

\ |
_ 1 60Hz \\ // :

1Y (MH2z)
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SAA7110/SAA7110A

Luminance control SUO6h, 60Hz/Y+C mode, prefilter off, coring off

——é

i -

g
]
z
12
] 50Hz
-18
24
-a0 T L T —T
[ 2 4 6 8
1Y (MH2)
Luminance control SU06h, 60Hz/Y+C mode, prefilter on, coring off
18
12
6
0
g .
S y
12
1 50Hz
-18
24
-30 T T T T
0 2 4 6 8
1Y(MHz)
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SAA7110/SAA7110A

20. IiC START SETUP

The tollowing values are optimized for the EBU colour bar (100% white and 75% chrominance amplitude) input signal. The
decoder output signal level fultills the CCIR Rec.601 specification. The input of 100% color bar level is possible, but the signal
(white) peak function reduces the digital luminance output. With another setup it is possible to proceed 100% color bar signal

without luminance ampiitude reduction. The way is to modity 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.

VALUES(bin) (hex)
suB NAME FUNCTION
7165|4132 1]0] start

00 |IDEL(7:0) increment delay o|1|0fo|t]1|{0]O] 4C
01 HSYB(7:0) Horizontal sync HSY begin50Hz [of[of1]1]|1]1]0|0] 3C
02 |HSYS(7:0) Horizontal sync HSY stop 50Hz o{ojo]Oo|1|1]|0O]|1] OD
03 [|HCLB(7:0) Horizontal clamp HCL begin50Hz |1 (1| 1|01 [1]|1|1] EF
04 JHCLS(7:0) Horizontal clamp HCL stop 50Hz |1 (0|1 [t[1]1]|0|1] BD
05 JHPHI(7:0) Horizontal sync after PHI1 50Hz 1/1]1]1]0j0[0]|0O] FO
06 gf’gb’;"?ﬁ%figgg(%)BF' Luminance control olofolojo|ofo]o] oo
07 [|HUEC(7:0) Hue control ojofojojojojofo] 0O
08 JCKTQ(4.0), XXX Colour killer threshold PAL 111111 X|[X]|X] F8
09 [JCKTS(4.0), XXX Colour killer threshold SECAM 11111 X]|X]|X]} F8
0A |PLSE(7.0) PAL switch sensitivity oy1|1]ojojo|jo|0O] 60
0B |SESE(7:0) SECAM switch sensitivity oj1|1j0j0jojo|0] 5B
0C JCOLO, LFIS(1:0), XXXXX Gain control chrominance OJOJOIX|IX|X|X]|X] 00
oD g;?g ééé’SRTSE‘ HRMV, Standard/Mode control O X|X|[X[Oj1]1]0] 06
o€ |ohRs X apaw O {0 and clock control ofx|x|1]|1{o]|x|o] 18
oF QUESEEZEOL) SXCR, SCEN. | oo ntrol #1 1lo]oj1ix|o]o]o] 90
10 | XXXXX, HRFS, VNOI(1:0) Control #2 X|IX[X|X|X|of[o[o] o0

PAL 011]10]1]1}0(0]}1 59
11 CHCV(7:0) Chroma gain reference

NTSC ojo|t1loj1|[1]o]O 2C
12 |SATN(7:0) Chroma saturation of1|ojojof[O|O]JO] 40
13 JCONT(7:0) Luminance contrast o(1|{0]Oo|O|1]|1]0] 46
14 |HS6B(7:0) Horizontal sync HSY begin60Hz (011 ]0]0|0|0|1(0] 42
15 |HSES(7:0) Horizontal sync HSY stop 60Hz ofo|O|1]|1[O]1]0] 1A
16 |HC6B(7:0) Horizontal clamp HCL begin60Hz [ 1 [ 1 f1 [ 1|11 |1|[1] FF
17 HC6S(7:0) Horizonal clamp HCL stop 60Hz t{1{oj1]1j0]l1]0] DA
18 |HP6I(7:0) Horizontal sync after PHI1 60Hz 1{1y1]1]{0]0|0|0O] FO
19 |BRIG(7.0) Luminance brightness 1jo0]o0jo|t1|Of1]1] 8B

1A-1F Jreserved

March 1995
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SAA7110/SAA7110A

AIND4, AIND3, AIND2,
20 JFUSE(1:0), AINS4, AINSS, Analog control #1 1]1]0|1]t1]0]0|1} D9
AINS2
VBCO, MS34, MX24(1:0),
21 MS24, REFS4, REFS3, Analog control #2 ojojof1|ofv]|1|O] 16
REFS2
GACO(1:0), CSEL, YSEL, .
22 MUYC, CLTS, MX34(1:0) Mix control #1 o|j1]0]jo|o|O|O]|O] 40
23 |CLL21(7:0) Clamp level control channel 2 1 ol1|lo|ojojOoJOo]|1}] 41
24 |CLL22(7:0) Clamp level control channel 2 2 1]10]0]0]0|0]|O|O] 80
25 |CLL31(7:0) Clamp level control channel 3 1 oj1|o]jofojojol1] 41
26 |CLL32(7:0) Clamp level control channel 3 2 1{0j]0j0]OJOjO|O] 80
27 |HOLD, GASL, GAI2(5:0) Gain control analog #1 oftlolof1]1]t]1] 4F
28 |WIPE(7:0) White peak control 111]1]1|1]1})1]|0] FE
29 |SBOT(7:0) Sync bottom control ojojojojofo]Oo]1] O1
2A  |IWIP(1:0), GAI3(5:0) Gain control analog #2 111]o]lo|1|1|1]1] CF
2B |IGAI{1:0), GAl4(5:0) Gain control analog #3 ofofo]o]t1]1]1|1] OF
2¢ | Pwos Swon Coo2 XX IMix control #2 olx|olo|x[x|1{1] o3
2D |IVAL(7:0) Integration value gain ofolojofo]ojOol1] O1
50Hz . . 11]ojojt1]t1]of1]O] SA
2E |VBPS(7:0) Vertical blanking pulse SET
60Hz 1]0]0[0]|]0O]JO|O]1 81
50Hz . . ojojojaofojoftij1 03
2F JVBPR(7:0) Vertical blanking pulse RESET
60Hz ojlojo|oOjOojoO]1]|1 03
X, WISL, GAS3, GAD3(1.0), .
30 GAS2. GAD2(1:0) ADCs gain control X|t]oflojojojo|o] 44
AOSL(1:0), WIRS, WRSE, . .
31 SQPB. X, VBLKA. PULIO Mix control #3 ojrv|1[1]ofx]|of1] 7
32 JWVAL(7.0) Integration value white peak ojojlojojojo]t1]o] 02
OFTS, X, CHSB, X, CAD2, .

33 CAD3. XX Mix control #4 1IX[O0]X]|1]1X]|X] 8C
34 |MUD2, MUD1, GUDL(5:0) Gain update level ojofojojojojt1|1] 083
Note: 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 to LOW, X value don't care; HPHI and HP6| -> appli-

cation dependent.
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21. APPLICATION SHEET
FIGURE 23. OCF1 APPLICATION SHEET
VDD > ol
VDDA D 100n ll(l,)n—
Ci4
St =
100n 100n
cof | c13
I Al
ol crafy
} |‘_‘
100n 100N
VSSA 24 Iv-—4 —ﬂ"i|_4 VSS
JlREIY gI8[FF|s B
(=] M < —NM T W 45 7
11 L
Al42 UY—— a2 3 g 35 B8B888 zé % o V{7:0)
75 [aYaYala >>>>> 47 5
VSSA >>>> Y5 28 4
Al41 |—— Vo ErEC
—— Al41 Y350 2
Y2 53 1
:(((1) 54 0
Al32 }—— Al32
55 7
B\\Z 56 6 UV(7:0)
AI31 b Ala1 UV [
SAA7110(A) =
19
Al22 -1 Al22 ( ) Bx? 61 1
A2y {75 62 0
VSSA OC F 1 Uvo s
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G| et HS O HS
vesa VS [;—>vs
RTCO z—&RTCO
VDD D——cj— CGCE AOUT [o—> aouT
SCL D————— SCL GPSW(VBLK) 35— GPSW(VBLK)
SDA CB— SDA PLIN(HL) —DPLIN(HL)
FEIN(MUXC) FEIN(MUXC) ODD(VL) -——DODD(VL)
7L Jiw LLC ——DLLC
vss LLCc2 E_‘DLLC2
65| XTAL CREF ———DCREF
Q126 BMHz)‘.J:.,’ RESN ———DRESN
T 86| XTALI LFco P—D>LFco
QN M < 36
0D e TCLT DramTy < N QHCL G OHCL
BR0n BPRRBB Baa W WwwHSY F——HsY
ce cr ce >5>> S5>>>55> =40 @© @
4
i oo | < [oe] [o:3

_]-m —IToo —Fm
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7

e
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2
1
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51
A

43
.

35

67

vss

VSSA
-

<
@
%
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Note: Unused analog inputs should be not connected!
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One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
21.1 APPLICATION WITH EXTERNAL CGC
FIGURE 24. APPLICATION WITH EXTERNAL CGC
63 40
FEIN(MUXC) FEIN(MUXC) ODD(VL) :so—D 0ObD(VL)
A7 Al'S LLCZ ne
A mlsce SAA7110(A) L
65| XTAL CREF 5
011268MH1)¢ RESN =5
66[ XTALI OCF1 LFCO [
[=] 0 < 36
- - HCL
03 2322 gnanzm g 5 gL TTOMNIL
DONG GOHHOLVY Ooa W LW wHSY
c8 7 cm S>23>> S>>5>>>> =4 0 X
" T T %GE’XF-’—I m]a;sm:’w ]“’ °°] >
VSs J VSSA --VSS --VSS DRESN
> CREF
VDDA O
VDD >
'r:, o~ JN|v~
@ | W i Rl Reff B
s 835 uS
_c= “‘0[]"‘ >0 8 5% gj
Jon T | 75caGe &
Toon —{MS
4 SAA7197 _
o]
el lFCOSEL & B » 3 §8’
O »w 33
a > > R Y |
mlv g E1RE]
[y}
c20 ;
o | @ I——DLLCZB
I L—1>1LIC2A
- - - ——>LLCB

The OCF1 supports for special applications the use of an external Clock Generator Circuit ({CGC, SAA7197). For normal
operation the build in CGC fulfills all requirements.
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SAA7110/SAA7110A

22. STARTUP, SOURCE SELECT AND STANDARD DETECTION FLOW EXAMPLE

FIGURE 25. SOFTWARE FLOW EXAMPLE

[ powemon |
Y

—»-[START SOURCE SELECT| [ INITIALIZATION |-

l

L » REFSACTIVE |-
Y

Y

[ mersorr |

without standard routine -
TR ol [ cLamPACTIVE |

STANDARD AUTOMATIC
?STATUSBYTE?

[ mope sELECT |-

B&W50? yes=XX0XXX00
B&W60? yes=XX1XXX00
NTSC? yes=XX1XXXXX
SECAM? yes=XX0XXX01

["Bawse seTuP | [Ntscseup | |

[ Baweo seTUP |

[ sEcam seTUP |

Y
L—{ STOP

|

March 1995 445




Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1) SAA7110/SAA7110A
MODE 0 STARTUP and STANDARD Procedure ELSE PRINT "PAL"
SLAVE 9C 'OCF1 NTSC-setup GOTO STOP
SUB 00 WRITE
4C 3C 0D EF BD FO 00 GO #SECAM
F8 F8 60 60 00 06 18 90 SUB 0D WRITE 07 1SECS -> 1
00 2C 40 46 42 1A FF DA PRINT "SECAM"
FO 8B 00 00 00 00 00 0O GOTO STOP
D9 17 40 41 80 41 80 4F
FE 01 CF OF 03 01 81 €3 #STOP
44 75 01 8C 03

SUB 21 WRITE 16
READ 1

#STANDARD

IF 1 @XX0XXX00
THEN GOTO BW 50Hz
ENDIF

IF 1 Q@XX1XXX00
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 06 WRITE B0

SUB 2E WRITE 9A
GOTO STOP

#BW 60Hz

PRINT “BLACK&WHITE"
SUB 06 WRITE 80

SUB 2F WRITE 81
GOTC STOP

¥NTSC

SUB 0D WRITE
SUB 11 WRITE
SUB 2E WRITE
PRINT "NTSC"
GOTO STOFP

06
2C
81

#PAL

SUB 0D WRITE
SUB 11 WRITE
SUB 2E WRITE
PAUSE %150
TF 1 @XX0XXX01
THEN GOTO SECAM

06
59
9A

March 1995

'REFS OFF CLAMP AKTIV

!Status?

!'NO COLOR

{NO COLOR

160Hz

'50Hz

'VBPS

' VBPS

!'SECS
!CHCV
'VBPS

'SECS -> 0
!CHCV
'VBPS

'150ms

446

MODE 0 Source Select Procedure

SLAVE 9C

SUB
SUB
SUB
SUB
SUB
SUB
SUB

SUB

06
20
21
22
2C
30
31

21

MODE 1

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WR1TE

'OCF1

'CVBS MODE 0

!AI21 ACTIVE

'REFS ON

tAD2->LUMA and CHROMA
'CLAMP SELECT

'Gain ADZ active
'AOSL -> 01b

CLAMP AKTIV

'REF'S OFF

Source Select Procedure

SLAVE 9C

SUB
SUB
SUB
SUB
SUB
SUB
SUB

SUB

06
20
21
22
2C
30
31

21

MODE 2

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WRITE

00
D8
17
40
03
44
75

16

'0CF1
'CVBS MODE 1

'ATI22 ACTIVE

'REFS ON

'AD2->LUMA and CHROMA
'CLAMP SELECT

'Gain ADZ active
'AOSL -> 01b

'REFS OFF CLAMP AKTIV

Source Select Procedure

SLAVE 9C

SUB
0B
SUB
SUB
5UB
SUB
SUR

suUB

06
20
21
22
2C
3G
31

21

MODE 3

WRITE
WRITE
WRITE
WRITE
WRITE
WRITH
WRITHE

WRITE

05

'OCFL

fCVBS MODE 2

'AI31 ACTIVE

'REFS ON

'AD3->LUMA and CHROMA
'CLAMP SELECT

'Gain AD3 active
'AQSI, -> 10b

'REFS OFF CLAMP AKTIV

Source Select Procedure

SLAVE 9C

SUB
SUB
SUB
SUB
SUB
sUB
sUB

5UB

WRITE
WRITE
WRITE
WRITE
WRITE
WRILTE
WRTTE

WRITE

'OCF1
tCVBS MODE 3

'AI32 ACTIVE

'REFS ON

'AD3->LUMA and CHROMA
'CLAMP SELECT

'Gain AD3 act lve
'AOSL -> 10b
'REFS5 OFF CLAMP AKTIV



Philips Semiconductors

Product specification

One Chip Frontend 1 (OCF1)

SAA7110/SAA7110A

MODE 4 Source Select Procedure

SLAVE 9C {OCF1

SUB 06 WRITE 00 'CVBS MODE 4

SUB 20 WRITE 7C {AT41 ACTIVE

SUB 21 WRITE 07 {REFS 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 'AQOSL -> 10b

SUB 21 WRITE 03 'REFS OFF CLAMP AKTIV
MODE 5 Source Select Procedure

SLAVE 9C 'OCF1

SUB 06 WRITE 00 !CVBS MODE 5

SUB 20 WRITE 78 {AI41 ACTIVE

SUB 21 WRITE 07 tREFS ON

SUB 22 WRITE D2 'AD3~>LUMA and CHRCMA
SUB 2C WRITE 83 'CLAMP SELECT

SUB 30 WRITE 60 !Gain AD3 active

SUB 31 WRITE B5 'AOSL -> 10b

SUB 21 WRITE 03 'REFS OFF CLAMP AKTIV
MODE 6 Source Select Procedure

SLAVE 9C !10OCF1

SUB 06 WRITE 80 'Y+C MODE 6

SUB 20 WRITE 59 tAI21=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 !Gain AD2 active

SUB 31 WRITE 75 'AOSL -> 01

SUB 21 WRITE 12 'REFS OFF CLAMP AKTIV
MODE 7 Source Select Procedure

SLAVE 9C 'OCF1

SUB 06 WRITE 80 'Y+C MODE 7

SUB 20 WRITE 9A 'AI31=Y, AI22=C

SUB 21 WRITE 17 'REFS ON

SUB 22 WRITE Bl !{AD3->LUMA, AD2->CHR
SUB 2C WRITE 13 ICLAMP SELECT

SUB 30 WRITE 60 !Gain AD3 active

SUB 31 WRITE BS5 'AQSL -> 10b

SUB 21 WRITE 14 'REFS QOFF CLAMP AKTIV
MODE 8 Source Select Procedure

SLAVE 9C tOCF1

SUB 06 WRITE 80 'Y+C MODE 8

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

SUB 21 WRITE 27 IREFS ON

SUB 22 WRITE C1 'AD2->LUMA, AD3->CHR
SUB 2C WRITE 23 'CLAMP SELECT

SUB 30 WRITE 44 'Gain AD2 active

SUB 31 WRITE 75 tAQOSL -> 01

SUB 21 WRITE 21 'REFS COFF CLAMP AKTIV
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