Philips Semiconductors

Preliminary specification

Video Input Processor (VIP)

1 FEATURES

+ Four analeg inputs, internal analog source selectors,
(0.0:4x CVBSor2xYCor (1 xYCand 2xCVBS)

» Two analog preprocessing channels

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

Switchable white Peak Control

Two built in analog anti-aliasing filters

Two 8 bit Video CMOS AD Converters

* On-Chip Clock Generator

¢ Line-Locked System Clock Frequencies

« Digital PLL for H-Sync processing and Clock Generation
+ Requires only one crystal (24.576 MHz) for all standards

e Horizontal and vertical Sync Detection

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

¢ Luminance and chrominance signal processing for PAL
BGHI, PAL N, PAL M, NTSC M, NTSC N, NTSC 4.43

e User programmable luminance peaking or aperture
correction’

* Cross-colour reduction for NTSC by chrominance comb
filtering

« PAL delay line for correcting PAL phase errors

» Realtime Status Information output (RTCO)

» Brightness Contrast Saturation (BCS)-control on chip

+ The YUV (CCIR-601)-bus supports a data rate of:
864,x th = 13.5 MHz for 625 line sources
858 X th = 13.5 MHz for 525 line sources

» Data output streams for 16/12 or 8 bit width with the
formats of
411 YUV (12 Bit)
422 YUV (16 Bit)
422 YUV[CCIR-656](8 Bit)
565 RGB (16 Bit) with dither

e 720 active samples per line on the YUV bus

e One user programmable general purpose switch on an
output pin
e Power On Control

» Two via I2C-bus switchable outputs for the digitized
CVBS or Y/C input sighals AD1[7-0] and AD2{7-0]

* Chip enable function (reset for the clock generator)

e Compatible with memory-based features (line-locked
clock)
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¢ Boundary Scan Test circuit complies to the
IEEE Std. 1149.1 -1990

ID-Code=0711102B

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

2 APPLICATIONS
» Desktop Video

+ Multimedia

« Digital Television

* Image Processing
Video Phone

3 GENERAL DESCRIPTION

The VIDEO INPUT PROCESSOR is a combination of a
two channel analog preprocessing circuit including
Source-Selection, Anti-Aliasing Filter and A/D-converter,
an Automatic Clamp and Gain Control, a Clock Generation
Circuit (CGC), a Digital Multi Standard Decoder (PAL
BGHI, PAL M, PAL N, NTSC M, NTSC N), a
Brightness-Contrast-Saturation-Control  circuit and a
Colour Space Matrix (see Fig.1).

The CMOS circuit SAA7111, analog frontend and digital
video decoder, is a highly integrated circuit for Desktop
Video applications. The decoder is based on the principle
of line-locked clock decoding and is able to decode the
colour of PAL and NTSC signals into CCIR-601
compatible colour component values. The SAA7111
accepts as analog inputs CVBS or S-Video (Y-C) from TV
or VCR sources. The circuit is [2C-bus-controlled.
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4 » QUICK REFERENCE DATA

: SYMBOL PARAMETER MIN MAX UNIT
' Vop digital supply voltage range 4.5 5.5 Vv
Vppa analog supply voltage range 4.75 5.25 \
Tamb ambient temperature range 0 70 °C
5 ORDERING AND PACKAGE INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
SAA711 68 PLCC Plastic SOT188DA27
6 BLQCK DIAGRAM
BYPASS
AouT 4= CHROMINANCE L
24 CIRCUIT YUV-t0o-RGB |4s.50
A CONVERSION » VPO (©:19)
o + 53-62]
A2 ANALOG BRIGHTNESS +
PROCESSING L »{cicves  CONTRAST OUTPUT
Al21 17 SATURATION w FORMATTER e 63 EEIN
Al22 15 CONTROL Y > ‘4 HREF
AD2  AD1 >
Ne—} 182 1
vess— - | | {¢
CON 1 IC-CONTROL
: ANALOG A cpw
LUMINANCE 11C-BUS 4
PROCESSING CIRCUIT INTERFACE |¢ lcsa
CONTROL » Y/ICVBS 3 DA
v soL
VSSAt-2—}14.18
VDDA1.2—|18:20 {}
CLOCKS
TEST - XTAL
I—23] CONTROL GEISIIE_gE"I'(ION XTALI
ToK—|2 BLOCK SYNCHRONIZATION ety R
™S 13 FOR >
’  BOUNDARY CIRCUIT 31, CREF
k] »
TRSTN SCAN TEST POWER-ON | 2; LLC
D0 <t SCANTEST LFeo CONTROL %3 5 RESN
| 68,52,44,34,27 }67,51,43,35,28 | 41 {38 |26 40 39 3 24 25 kx)
v vy v v v v
VDD1-5 VSS1-5 VS HS VREF RTS0 RTS1RTCO VDDAO VSSAO CE
Fig.1 Block diagram
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7 PINNING
PIN SYMBOL I/O/P | DESCRIPTION
1 TRSTN | Test ReSeT Not for Boundary Scan Test, 172" %
TCK | Test Clock for Boundary Scan Test ¥
Real Time Control Output. Contains information about actual system clock
RTCO o frequency, subcarrier frequency and phase and PAL-sequence
12C Slave Address select; 0 = > 48h for write, 49h for read, 1 = > 4Ah for write,
4 iCSA ' 4Bh for read
5 SDA ¥O | 12C- bus SERIAL DATA input/output
6 SCL | I2C- bus SERIAL CLOCK input
7, NC (REFH) P not connected (REFerence High input (+2.25 V), only for analog testing)
8 NC (REFC1) P not connected (REFerence Current, only for analog testing)
.9 NC (REFC2) P not connected (REFerence Current, only for analog testing)
10 NC P not connected
1 TDO O | Test Data Output for Boundary Scan Test &
12 TDI | Test Data Input for Boundary Scan Test &
13 TMS | Test Mode Select for Boundary Scan Test or Scan Test ¥
14 Vgsaz P ground for analog input 2
15 Al22 | analog input 22
16 Vbpaz P positive supply voltage (+5V) for analog input 2
17 Al21 I analog input 21
18 Vssa1 P ground for analog input 1
19 Al12 I analog input 12
20 Vbpat P positive supply voltage (+5V) for analog input 1
21 Al11 I analog input 11
‘22 Vsss P | SUBSTRATE ground connection
23 AOUT o Analog test OUTput; for testing the analog input channels
24 Vppao P positive supply voltage (+5V) for internal CGC (Clock Generation Circuit)
25 Vssac P ground for internal CGC
26 VREF o Vertical. REFerencg output signal (I 2C-bit COMPO = Q) or inverse composite
blank signal (I 2C-bit COMPO = 1) (enabled via 12C-bit OEHV)
27 Vbps P positive supply voltage (+5V)
28 Vsss P ground
29 LLC ¢ Line-Locked system Clock output (27 MHZz)
30 LLC2 o Line-Locked Clock 1/2 output (13.5 MHz)
Clock Reference output. This is a clock qualifier signal distributed by the
internal clock generator circuit (CGC) for a data rate of LLC2. Using CREF al!
a1 CREF o ;\r::r::ces on the VPO bus are able to generate a bus timing with identical
If CCIR 656 format is selected (OFTS0 =1 and OFTS1 = 1) an inverse
composite blank signal (pixel qualifier) is provided on this pin.

Table 1 Pinning
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PIN

SYMBOL

vorp

DESCRIPTION {

32

RESN

Reset active LOW output; sets the device into a defined state. All data outputs
are in high impedance state. The I2C-bus is reset (waiting for start condition).

8

CE

Chip Enable; connection to ground forces a reset

Vb4

positive supply voltage (+5V)

Vss4

ground

NC

not connected

9 8&R

NC

not connected

HS

Horizontal Sync output signal (programmable). The positions of the positive
and negative slopes are programmable in 8 LLC increments over a complete
line (=64us) via 12C-bus bytes HSB and HSS. Fine position adjustment in 2
LLC increments can be done via 12C bits HDEL1 and HDELO.

39

RTS1

Two functions output: controlled by 12C-bit RTSE1:

RTSE1 = 0: Pal Line Identifier (low = “PAL"-line); indicates the inverted and
non inverted R-Y-component for PAL signals

RTSE1 = 1: H-PLL Locked indicator; a high state indicates that the internal
horizontal PLL has locked.

40

RTSO

Two functions output: controlled by 12C-bit RTSEO:

RTSEO = 0: Odd/Even field identification (high = odd field).

RTSEOQ = 1: Vertical Locked indicator; a high state indicates that the internal
VNL has locked.

41

VS

Vertical Sync signal (enabled via 12C-bit OEHV); this signal indicates the
vertical sync with respect to the YUV output. The high period of this signal is
approx. six lines if the vertical noise limiter (VNL) function is active. The
positive slope contains the phase information for a deflection controller.

42

HREF

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

43

Vsss

ground

44

Vbpa

positive supply voltage (+5V)

45-50

VPO(15:10)

Digital VPO-BUS (Video Port Out) signal; higher bits of the 16-bit YUV-BUS or
the 16-bit RGB-BUS output signal. The output data rate, the format and
muitiplexing scheme of the VPO bus are controlled via 12C-bits OFTS0 and
OFTS1. With 12C-bit VIPB = 1 the six MSB’s of the digitized input signal
(AD1[7-2]) are connected to these outputs.

51

Vsso

ground

52

Vppe

positive supply voltage (+5V)

53-62

VPO (8-0)

Digital VPO-BUS output signal; lower bits of the 16-bit YUV-BUS or the 16-bit
RGB-BUS output signal. The output data rate, the format and multiplexing
schema of the VPO bus are controlled via 12C-bits OFTS0 and OFTS1. With
12C-bit VIPB = 1 the digitized input signals (AD1[1-0] andAD2[7-0]) are
connected to these outputs.

" Table 1
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PIN SYMBOL /0/P | DESCRIPTION I
Fast Enable INput signal (active low); this signal is used to control fast

63 FEIN I 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.
General Purpose SWitch (output); the state of this signal is set via I2C-bus

64 GPSW o .
control and the levels are TTL-compatible.

65 XTAL 0] Second terminal of crystal oscillator; not connected if TTL clock signal is used.
Input terminal for 24.576 MHz crystal oscillator or connection of external

€6 XTALI | . . . .
oscillator with TTL compatible square wave clock signal.

67 Vssi P ground

68 Vb1 P positive supply voltage (+5V)

Tablg 12 Pinning
Note1* For board design without Boundary Scan implementation (pin compatibility with the SAA7110) connect the

- TRSTN pin to ground

Note2* This pin provides easy initialization of BST circuitry. TRSTN can be used to force the TAP (Test Access Port)
controller to the Test-Logic-Reset state (normal operation) at once

. Note3* According to the IEEE 1149.1 standard the pads TCK, TDI, TMS and TRSTN are input pads with a internal pull-up
transistor and TDO a tri-state output pad.
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| 8 FUNCTIONAL DESCRIPTION
81 ANALOG INPUT PROCESSING analog input level controlled
ADC input level
The VIP offers four analog signal inputs, two analog main maximum
channels with clamp circuit, analog amplifier, anti alias A T
 range 11.9d8 | 0dB

filter and video CMOS ADC (see Fig.5).

8.2 ANALOG CONTROL CIRCUITS

The anti alias filters are adapted to the line locked clock
frequency with help from a filter control.

During the vertical blanking time gain and clamping controi
are frozen.

821 CLAMPING

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

TV line ——1

Analog line blanking——l

fersye

Fig.3 Analog Line
with Clamp (HCL) and Gain Range (HSY)

82.2 GAIN CONTROL

Signal (white) peak control limits the gain at signal
overshoots. The flow charts figure 9 and figure 10 show
more details of the AGC. The influence of supply voltage
variation within the specified range is automatically
eliminated by clamp and automatic gain control.

The gain control circuit gets via 12C the static gain levels for
the two analog amplifiers or controls one of these
amplifiers automatically via a built in Automatic Gain
Control AGC as part of the Analog Input Control (AICO).
The AGC (automatic gain control for luminance) is used to
amplify a CVBS or Y signal to the required signal
amplitude, matched to the ADCs input voltage range. AGC
, active time is the sync bottomn of the video signal.

May 1995 N 7110826 0092460 9TL MR

minimum

Fig.4 Automatic Gain Range

8.3 CHROMINANCE PROCESSING

The 8-bit chrominance signal is fed to the multiplication
inputs of a quadrature demodulator, where two subcarrier
signals from the local oscillator DTO1 (0 and 90 degrees
phase relationship to the demodulator axis) are applied.
The frequency is dependent on the present colour
standard. The output signals of the multipliers are
lowpass-filtered (four programmable characteristics) to
achieve the desired bandwidth for the colour difference
signals.

These signals are fed to the block BCS, which includes five
functions:
AGC (automatic gain control for chrominance)

chroma amplitude matching (different gain factors for
R-Y and B-Y to achieve CCIR 601 levels),

chroma saturation control

luminance contrast and brightness

limiting YUV to the values 1 (min) and 254 (max) to fulfil
CCIR 601 requirements

The burst processing block performs the feedback loop of
the chroma PLL and contains
Burstgate accumulator

Colour-identification and -killer

comparison nominal/actual burst amplitude
loopfilter chroma gain control

loopfilter chroma PLL
PAL-sequence-generation

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

The chroma combfilter block eliminates crosstalk between
the chrominance channels according to PAL-standard-
requirements. For NTSC-colour standards the chroma
combfilter can be used to eliminate crosstalk from
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luminance to chrominance (“cross-colour”) for vertical
structures. The combfilter can be switched off if desired.

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

8.4 RGB MATRIX

Y data and UV data are converted after interpolation into

RGB data according to CCIR601 recommendation. The

realized matrix equations consider the digital quantization:
R=Y+1371V

G=Y-0.336 U-0.698V
B=¥+1732U

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

85 LUMINANCE PROCESSING

The 8-bit luminance signal, a digital CVBS format or a
luminance format (S-VHS, HI8), is fed through a
switchable prefilter. High frequency components are
emphasized to compensate for loss. The following
chrominance trap filter {f = 4.43 MHz or f; = 3.58 MHz
centre frequency selectable) eliminates most of the colour
carrier signal, therefore, it must be bypassed 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
characteristic. 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 common DC amplification,
because the DC gains are different in both
chrominancetrap modes. The improved luminance signal
is fed to the BCS-control located in the chrominance
processing block (see Fig.7).

86 VPO-BUS, DIGITAL OUTPUTS

The 16-bit VPO-bus transfers digital data from the output
interfaces to a feature box, or a field memory, a digital
colour space converter (SAA 7192 DCSC), a Video
enhancement and D/A processor (SAA7165 VEDA2) or a
colour graphics board (Targa-format) as a graphical user
interface.

The output data formats are controlled via the 12C bits
OFTS0 and OFTS1. Timing for the datastream formats
411YUV(12Bit), 422YUV(16Bit) and 565RGB(16Bit) with
t LLC2 data rate is achieved by marking each second

May1995  pay 211082k D0924L1 832 m

CREF (clock reference). The higher output signals
VPO(15:8) in the YUV format perform the digital luminance
signal. The lower output signals VPO(7:0) in the YUV
format are the bits of the multiplexed colour difference
signals (B-Y) and (R-Y). The arrangement of the RGB
datastream bits on the VPO-BUS are for B => VPO(4:0) for
G => VPO(10:5) and for R => VPO(15:11).

The datastream format 422YUV (the 8 higher output
signals VPO(15:8)) in LLC data rate fulfils the CCIR-656
standard with its own timing reference code on the start
and the end of each video data block.

A pixel in the format tables is the time required to transfer
a full set of samples. In case of 4:2:2 format two luminance
samples are transmitted in comparison to one (B-Y) and
one (R-Y) sample within a pixel. The time frames are
controlled by the HREF signal.

Fast enabie is achieved by setting input FEIN to LOW. The
signal is used to control fast switching on the digital
VPO-bus. High on this pin forces the YUV outputs to a
high-impedance state (see Fig.12).

The digitized analog PAL or NTSC signals AD1{7-0] and
AD2[7-0] are connected directly to the VPO-bus via 12C-bit
VIPB=1.

AD1[7-0] --> VPO[15-8] and AD2[7-0] -->VPO[7-0]

The selection of the analog input channels are controlled
via |12C subaddress 02 MODE select.

8.7 SYNCHRONIZATION

The prefiltered luminance signal is fed to the syn-
chronization stage. It's bandwidth is reduced to 1 MHz in a
low- pass filter. The sync pulses are sliced and fed to the
phase detectors to be compared with the sub-divided clock
frequency.The resulting output signal is applied to the loop
filter to accumulate ail phase deviations. Internal signals
(e. g. HCL and HSY) are generated according to analog
frontend 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 ask for absolute timing
accuracy to the input signals. The loop filter signal drives
an oscillator to generate the line frequency control signal
LFCO (see Fig.7).

i

positive rising edge of the clock LLC in conjunction with
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88 CLOCK GENERATION CIRCUIT

The internal CGC generates all clock signals required for
the video input processor. The internal signal LFCO is a
digital-to-analog converted signal provided by the
horizontal PLL. It is the muitiple of the line frequency (6.75
MHz = 432 x fH). 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 (see Fig.18).

8.9 POWER-ON RESET and CE-INPUT

A missing clock, insufficient digital or analog VDDAO
supply voltages (below 3.5 V) will start the reset sequence:
All outputs are forced to 3-state. The indicator output
RESN is LOW for about 128 LLC after the internal reset
and can be applied to reset other circuits of the digital TV
system. It is possible to force a reset by pulling the CE
(chip enable) to ground. After rising edge of CE and
sufficient power supply voltage the outputs LLC, LLC2,
CREF, RTCO, RTSO, RTS1, GPSW and SDA return from
3-state to active, while HREF, VREF, HS and VS remain in
3-state and have to be activated via |2C-programming (see
Tab. 7).
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8.10 RTCO OUTPUT

This real time control and status output signal contains
serial information about actual system clock (increment of
the HPLL), subcarrier frequency (increment and phase [via
reset] of the FSC-PLL) and PAL-sequence bit. The signal
can be used for various applications in external circuits,
e.g. in a digital encoder to achieve “clean” encoding (see
Fig.13).
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Fig.8 Gain Curve

CLAU = CLAMP UP/DOWN

VBLK = VERTICAL BLANKING PULSE
WIPE = WHITE PEAK LEVEL= 254
SBOT = SYNC BOTTOM LEVEL = 1
CLL = CLAMP LEVEL= 60 Y (128 C)
CLAA = CLAMP ACTIVE

HSY = HORIZONTAL SYNC PULSE
HCL = HORIZONTAL CLAMP PULSE

ANALOG IN
A/D CONV

h 4
[ +CLAMP] [-cLAMP | [NOCLAMP] [+ GAIN] |- GAIN] | fast-GAIN ¥ slow+ GAIN |

Fig.9 Clamp and Gain Flow
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anti alias fiiter

9
D/A converter  |e——*—

»(luma / chroma decoder )

[sitca ] anca| [ +-0]

v v

fstop| |

gain accumulator (18 bits) |

X = SYSTEM VARIABLE

Y = IAGV-FGVI > GUDL

VBLK = VERTICAL BLANK PULSE

HSY = HORIZONTAL SYNC PULSE

IVAL = INTEGRATION VALUE GAIN (ADJUSTABLE)
WVAL = INTEGRATION VALUE WIPE (ADJUSTABLE)
AGV = ACTUAL GAIN VALUE

FGV = FROZEN GAIN VALUE

GUDL = GAIN UPDATE LEVEL (ADJUSTABLE) [_Aev | | update
SLTCA = SLOW TIME CONSTANT ACTIVE v
HOLDG = HOLD GAIN | Gain Value 9bit —
Fig.10 Gain Flowchart .

v

I Actual Gain Value 9bit (AGV) [-6/+6 dB) l
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Video Input Processor (VIP) SAA7111

11 CHARACTERISTICS
11.1 LIMITING VALUES

SYMBOL PARAMETER MIN MAX UNIT
Tetg Storage temperature 65 +150 °C
tamb Temperature under bias -10 +80 °C
Tamb Operating ambient temperature range 0 +70 °C
Vobp Supply voltage digital 0.5 +6.5 A

Vppa Supply voltage analog 0.5 +6.5 Vv
Vi input voitage digital 0.5 +6.5 \
Vi Input voltage analog 0.5 +6.5 \
V4ittGND Difference voltage Vssaal - Vssan - 100 mV
Vesp Electrostatic " handling for all pins - +2000 Vv
Piot total power dissipation - 25 W
" Equivalent to discharging a 100pF capacitor through an 1.5kW series resistor (Human Body Model)

Table 2 Limiting Values

11.2 CHARACTERISTICS

TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Supply
Vopi1-s digital supply voltage range 4.5 5 5.5 v
lpp1-s digital total supply current - 160 - mA
Vppao,2-4 analog supply voltage range 4.75 5 5.25 v
IpDao 2-4 analog total supply current - 85 120 mA
Analog part
lolamp clamp current Vi=1.25Vpe - 2 - pA
. input voltage _
Viter) (AC coupling necessary) note 4 Cooup=10nF 055 ! 1.90 Vep
1Z;l input impedance laamp OFf 200 - - kwW
Ci input capacitance - - 10 pF
a channel crosstalk t < 5MHz - - -50- dB
ADCs
B analog bandwidth -3dB - 15 - MHz
] differential phase } )
Dot (Amplifier and AAF=bypass) 2 deg
_ differential gain ) ) o
Gt (Amplifier and AAF=bypass) 2 %o

! Table 3 Characteristics -

May 1995
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TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN VP MAX UNIT
fuc clock rate ADC 1 - 16 MHz
DLE DC differential linearity error - 1/2 - LsB
ILE DC integral linearity error - 1 - LSB
Digital inputs
ViLi2c input voltage LOW SDA and SCL -0.5 - 1.5 A
ViHi2¢ -] input voltage HIGH SDA and SCL 0.7 Vpop - Vpp+0.5 v
ViL input voltage LOW other inputs 05 - - 08 \'
Vi input voltage HIGH other inputs 20 - Vpp+0.5 \'Y
Iy input leakage current - - 1 LA
C input capacitance other inputs - - 8 pF
Cio input capacitance i|r{n%:<§:r|1%: - - 8 pF
Digital outputs
SDA
VoLi2¢ output voltage LOW at 3mA sink - - 0.4 \'
current
VoL output voltage LOW note 1 0 - 0.6 \'}
VoH output voltage HIGH note 1 2.4 - Vop A
VolLclocks output voltage LOW clocks 05 - 0.6 Vv
VoHclocks output voltage HIGH clocks 2.6 - Vpp+0.5 Vv
FEIN input timing
tsu input data set-up time 1 - - ns
tHo input data hold-time 3 - - ns
Data and control output timing
CL output load capacitance 15 - 50 pF
ton output hold time 15 pF 5 - - ns
tep propagation delay 40 pF - - 20 ns
tpz propagation delay to 3-state - - 20 ns

! Table3 Characteristics
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Video Input Processor (VIP) SAA7111
TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Clock output timing (LLC, LLC2)
CLuc output load capacitance 15 - 40 pF
tuc cycle time LLC 35 - 39 ns
tuce cycle time LLC2 70 - 78 ns
duty factors: load capacitance
§ 40 - 60 %
thcw/tiic and tcon/tuce = 40 pF °
t rise time LLC, LLC2 0.6Vio 2.6V - - 5 ns
t fall time LLC, LLC2 2.6V to 0.6V - - 5 ns
delay time at 1.5V,
taicz LLC out to LLC2 out LLC/LC2=40pF | ™ 8 ns
Data qualifier output timing (CREF)
toH.CREF output hold time 15 pF 4 - - ns
propagation delay from positive ) )
tPD.CREF edge of LLC 40 pF 20 ns
Horizontal PLL
f nominal line frequen 50 Hz field " 15625 - Hz
Hn equency 60 Hz field ) 15734 - Hz
Af/fin permissible static deviation - - 57 %
Subcarrier PLL
PAL-BGH! - 4433619 - Hz
f nominal subcarrier frequenc NTSC-M - 3579545 - Hz
sen equency PAL-M -~ [s578612 | - Hz
PAL-N 3582056 - Hz
Afpffun lock in range +400 - - Hz
Crystal oscillator
fr nominal frequency 3rd harmonic - 24576 - Mhz
Dt permissible deviation f, - - 150 108
n temperature deviation - . +20 106
X1 crystal specification:
temperature range Tamp (] - 70 °C
load capacitance Cp 8 - - pF
series resonance resistor Rg - 40 80 w
. . 15
motional capacitance C4 - +20% - fF

: Table 3 Characteristics
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Video Input Processor (VIP) SAA7111
TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
. 3.5
parallel capacitance C, - +20% - pF
Philips catalogue number: 4322 143 05201

Notes to the characteristics:

1. The leveis must be measured with load circuits: 1.2k at 3V (TTL load), C=50pF.
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.11 on next page.

Table 3 Characteristics

12 PROCESSING DELAY

ANALOG DELAY (TYPICAL) DIGITAL DELAY
FUNCTION A122 -> Aag;N(AOUT) ADCIN(A(():;I'LI'I)- c>) YPOOUT
AFCCS=0 AFCCS=1 [YDEL=0, CAD2/3=1]
without AMP, AAF 20
with AMP, without AAF tod. ba.
with AMP + AAF (50Hz) tbd. tbd.
with AMP + AAF (60Hz) tbd. tbd.

. Table4 Processing Delay

May 1995
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13 TIMING DIAGRAMS
13.1 CLOCK DATA TIMING

8 bit CCIR 656 format of the VPO-bus 1

CLOCK OUTPUT LLC
tue
oL
/ J\E cL f. Eé:,"
fen = b _j “ b

OUTPUTS VPO, HREF, [*— tpp >
VREF, VS, HS — ton

— 2.4V

- o6V
12 /16 bit format of the VPO-bus 1

e te,
CLOCK OUTPUT LLC t 2.4¥
4 Ny
L tucw t t,
o tpg———— tro
OUTPUT CREF — o lor— }
/4 AN ) NN 2y
tdiicz tdi i co
CLOCK OUTPUT LLC2 j— ] /f_ 28y
tpp——"
b— ot

OUTPUTS VPO, HREF, - 2.4V
VREF, VS, HS . - 06V

(1) explanation of the output formats see Tab. 8.
(2) forthe FEIN timing of the VPO-Bus see Fig.12

Fig.11 CLOCK/DATA Timing

May1995  mm 711082k 0093472 L1S =
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132 DIGITAL OUTPUT CONTROL

LLC

CREF

HREF

FEIN

VPO

Fein samplingA at CREF = high *

* Note: 12C-bit FECO = “1”

.

)

/\

LLC mwulmm
e\ T N
' Vg ?
HREF hew| oo
B/ e vsen \ N
—>itoz | ->fpo|<—§
: —>! to 3-state j&— —->| fe— from 3-state

Fein sampling at CREF = low (timing compatible to SAA7110)*

5T I 6 5 B Iy

/\

> tipje-

-
—>

fe-r: TN

et

Ny a s s e e s eds
1909990000 thbt bbbl bt tbrtietsnsety
0000 N XXX XN

: teo

N
J

—

* Note: 12C-bit FECO = “0”

to 3-state je—

_pi from 3-state Iq.__. '

Fig.12 FEIN Timing

. > e
: |;C X

May 1995

B 7110826 0092473 554 wm

20

This Materi al

Copyrighted By Its Respective Manufacturer
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Video Input Processor (VIP) SAA7111
OEYC FEIN VPO (15:0) M VPO(15:8) @ VPO(7:0) @
0o 0 4 Z Z
1 0 active active Z
0 1 2 Z z
1 1 Z active z

Table 5 Digital Output Control

1. OFTS[1:0]=100r010r00
2. OFTS[1:.0]=11

13.3 REALTIME CONTROL OUTPUT

transmitted once per line

SEQUENCE
DTO RESET
LOW a e (NOTE 2)
HIGH HPLL-INCR. E FSCPLL-INCR. E RESERVED
@ L 11150 HZ SYSTEMS
o o 276
—_———— —pig— 128 —p] |g—— 16 P 2 45 ]! -————
BIT NO.: 15 o —— ——— o 21201891817 6151413121110 9 8 7 6 5 4 3 2 1 {
— | I
TIMESLOT: 0 1 16 18 63 6768

Note 1: RTCO-sequence is generated in LLC/4.
Note 2: Set to zero for one transmission, if a phase reset of the fsc-DTO is applied via 12C-bit CDTO.

Fig.13 Realtime Control Output

May 1995
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13.4 HREF TIMING )
LLC L | | Lt ! L L LY d g
CREF ;
LLC2
BEGIN OF AGYIVE LINE ; §
wer __ /
Yn Ao ) SR ) GIEY X i3 X 4
UVn A tuo X  ivo X fU2 X ' V2 X u4!
: END of: ACTIVE LINE
HREF g ] : \
Yn 715 X 716 X i717 X i718 X ing PN E
uvn  vria X urie X vzie X uzia X  wv7is A\ :
Fig.14 HREF Timing
May 1995
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SAA7111

13.5 HORIZONTAL TIMING

0
CcvBs thd. * 2/LLC—

v/ 4

<

Y - output

\—\zzzzzzzzzz’sync dlipped ~

HREF (50 Hz)

3| processing delay CVBS->VPO see Tab. 4

(step size: 8/LLC)

% 12" 2/LLC
720* 2/LLC 144* 2/LLC
tbd. * 2/LLC I<—>|£
thd * 2/LLC
RTS1(PLIN)*
3 [€a0LC
HS < <
HS (50 Hz) 108 0 ;107
prograngming rar?ge =~ 7
(step size: 8/LLC)
HREF (60 Hz)
’E_’ 16 * 2/LLC
720* 2/LLC 138 * 2/LLC
HS (60 Hz) < R
107 o -107
proS!gm Gnggljaz (] =~ /—

* Note: PLIN is switched to output RTS1 via 12C-bit RTSE1 = “0”

Fig.15 Horizontal Timing
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13.6 VERTICAL TIMING 50Hz ’
condition: Nominal input signal, 50 Hz, VNL in normal mode (VNOI = 00b)
a: 1st field
1 622 | 623] 624 | 6251 1 | 2 | 3 | 4 | 5t 6 1 7 | 8 | 221 23|
input CVBS
r r ¥ rrLhinnrimrrrriu Iy it | —
e I s T s Y s T s 1Y s 1Y s 1Y s 1Yy 18 s 1 s 1 s 11 s s W e
VREF valn-1 ¢ L L g I :
VREFvAln-0 | E,” I
: tbd"l 2/LC
vs L1 —
—j—tod,* 2/LLC
RTSO(ODD)* k= #
b: 2nd field
| 310 1 311 1 3121 313 1 314 1 315 1 316 | 317 | 318 | 319 | 320 | 335 | 336 | 337
input CVBS
| S N I O OO O e R e
A B e I Wy I e W ey B s Y s W e Y s e B W e e B
VREF VF;LN-‘I ; 5‘:, [_"'_'—' ;
al iy f——
VREF vALN-0 i
_“(lbd ...... *21LLC
VS 7] 1 #
_’lk_m.*z/LLc
RTSO (ODD)* #

* Note: ODD is switched to output RTS0 via 12C-bit RTSEO = “0”

The luminance peaking and the chrominance trap are bypassed during VREF = 0 if 12C-bit
VBLB is setto ‘1’

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

Fig.16 Vertical Timing 50Hz
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i 413.7 VERTICAL TIMING 60Hz

condition: Nominal input signal, 60 Hz, VNL in normal mode (VNOI = 00b)

a: 1st field
522 523 624 525 1 2 3 4 5 6 7 8 17 18 19
gl M @l @@l egle!lon!leg!@!lagl dqyl @l @yl (224
input CVBS 2

frrrrrrooaasaarrrrrr——
HREF
Y ¥ e ¥ 1 s 1Y s 1Y ¥ s 1 s s s I O W e B ey

VREF VALt

= i+ I
VREF vALN=0 ' '
M 4 —

Vs tbd. * 2/LLC
{1 L4
k—tbq, *21LLC

*
RTS0 (ODD) *

b: 2nd field

259 =~ 260, 261 262 263, 264 & 265 266 267 & 268 | 269 270 271, 280 | 281 282
I (262)! (263)! (264)! (265)' (266)' (267)' (268)! (269)! (270)! (271)! (272)! (273)! (274)! (283)! (284)! (285)
input CVBS 2*

F+—rFrryrrrrrouaaaanaarrrrro/o — i/
HREF
(W e W U W e W W e e e T e S " '

VREF vaiN=1
L : # f :
VREF VALN=0 : !
1 # [
— k@d *2/LLC
Vs I | 4
—j k—tbd. *2/LLC
3
RTSO (ODD) * #

1* Note: ODD is switched to output RTSO0 via 12C-bit RTSEO = “0”

2 Note: Line numbers in brackets refer to CCIR line counting

The luminance peaking and the chrominance trap are bypassed during VREF = 0 if I2C-bit VBLB is set to ‘1’
The chrominance delay line (chroma-combfilter for NTSC, phase-error-correcting for PAL)

is disabled during VREF = 0)

Fig.17 Vertical Timing 60Hz

May 1995
B ?11082L 0092478 03L mA

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors Preliminary specification

Video Input Processor (VIP) SAA7111

14 CLOCK SYSTEM

14.1 CLOCK GENERATION CIRCUIT

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

BANDPASS ZEROCROSS PHASE LOOP

—> I L I ——» LiC
LFCO FC=LLC/4 DETECTION DETECTION FILTER OSCILLATOR

DIVIDER DIVIDER

1/2 1/2 LLC2

|

DELAY }p—p CREF

Fig.18 CLOCK Generation Circuit

14.2 CLOCK FREQUENCIES

CLOCK FREQUENCY (MHZ)
XTAL 24.576
LLC 27
LLC2 13.5
LLC4 6.75
LLC8 3.375

Table 6 CLOCK Frequencies

May 1995
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14.3 POWER-ON CONTROL

Power-on resetis activated at power-on, chip enable, PLL Clock generation failure and if the supply voltage
decreases below 3.5 V. The RESN signal can be applied to reset other circuits of the digital TV system.

P o= e e = === - k]
[ '
1 !
\  |POC VDD pocvDD| |
' ANALOG DIGITAL i
1 i
CLOCK : l ;_______J :
PLL 1 '
LLC}+—+1 1
' POC POC 1
T ' | woaic [ pelay [T > RESN
CE —p I
1 '
1 !
CLKO
Fig.19 POWER-ON Control
INTERNAL POWER ON
CONTROL SEQUENCE PIN OUTPUT STATUS FUNCTION
DIRECTLY AFTER YPO(15:0), RTCO, RTS0, RTS1, GPSW, direct switching to high imped
POWER ON HREF, VREF, HS, VS, LLC, LLC2, CREF o 20 - 200me e
ASYNCHRONOUS RESET --> high impedance state
LLC, LLC2, CREF, RTCO, RTSO, RTS1,
SYNCHRONOUS GPSW, SDA become active internal reset sequance
RESET SEQUENCE VPO(15:0), HREF, VREF, HS, VS, eq
--> held in high impedance state
STATUS after VPO(15:0), HREF, VREF, HS, VS, | After power on (reset sequence) a complete
POWER ON CONTROL A o ol
SEQUENCE --> held in high impedance state IIC transmission is required!

Table 7 POWER-ON Control Sequence

May 1995
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15 OUTPUT FORMATS
BUS 411 4220) CCIR 656 RGB

SIGNAL 12BIT 16 BIT 8BIT 16 BIT
VPO15 Yoz Y7 Y27 Y37 Yo7 Y17 Uo7 Yo7 Voz Y17 R4
VPO14 Yos Yie Yaog Yag Yos Yie Uos Yos Vos Y1 R3
VPO13 Yos Yis Yaog Yas Yos Yis Uos Yos Vos Yis R2
VPO12 Yoa Yia Yaq Y34 Y04 Y14 Ugs Yoa Vo4 Y14 R1
VPO Y03 Y13 Y23 Y33 Yoa Y13 U03 Y03 Vo3 Y13 RO
VPO10 Yoo | Yiz | Yoo | Yaz | Yoz | Y12 | Uoa | Yoz | Voz | Yi2 G5
VPO9 Yos Y11 Yzq Y34 Yo1 Y11 Uop1 Yo1 Vo1 Y11 G4
VPOS8 Yoo | Yo | Yzo | Yao | Yoo | Yo | Uoo | Yoo | Voo | Y10 G3
VPO7 Uo7 Uos Uoa Up4 Uo7 Voz X X X X G2
VPO6 Uoe Uos Uoz Uoo Uos Vos X X X X G1
VPOS5 Vor | Vos | Ves | Vo1 | Uos | Vos X X X X GO
VPO4 Vos | Vos | Vo2 | Voo | Uos | Vos X X X X B4
VPO3 X X X X Uga Voa X X X X B3
VPO2 X X X X Ugz Vo2 X X X X B2
VPO1 X X X X Uo1 Voi X X X X B1
VPOO X X X X Uoo Voo X X X X BO

Pixel Order Y (6] 1 2 3 0 1
Pixel Order UV 0 0 0
Data rates LLC2 LLC2 LLC LLC2
12C - control OFTS0=0 OFTS0O =1 OFTS0=1 OFTS0=0

signals OFTS1 =1 OFTS1=0 OFTS1 =1 OFTS1=0

Table 8 Output Formats

1. Values according to CCIR 601
2. Before and after the video data, video timing reference codes are inserted according toc CCIR 656.

May 1995
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Video Input Processor (VIP) SAA7111

' 16 VPO OUTPUT SIGNAL RANGE

+255 +255 +255
+235 y Y white +240 y blue 100% +240 ? red 100%
+212 y ¥ biue 75% +212 * red 75%
+128-] LUMINANCE 100% +128 colouress +128 colouress
U-COMPONENT V-COMPONENT
+44 ¢ yellow 75% +44 Y cyan 75%
© 4+16 4 black +16 4 yellow 100%  +16 L 4 cyan 100%
o 0 0
{(a) Y Output Range (b) U Output Range (B-Y) (c) V Output Range (R-Y)
CCIR Rec. 601 digital levels
Fig.20 VPO Output Signal Range
17 OSCILLATOR APPLICATION
quariz (3rd harmonic)
24 576MHz ‘
_ XTAL] 65 XTAL 65
J_c=10pF-L
L SAA7111 SAA7111
C—
l xrau o TUL xaaul &
C=10pF L=10uH +/-20%
I I C=1nF
(a) With Quartz Crystal (b) With External Clock
Fig.21 Oscillator Application
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Video Input Processor (VIP) SAA7111

' 18 VIP APPLICATION DIAGRAM

VDD &> 013:)0"
VDDA > 1&!"_
=
(319001n 015?0'L
1000 BST aon
8 } n.c. n.C. n.C. v§Ss 1 ”—1
01700" o C111m'n__‘
_—‘I VvSSs
- SRE| 2¢EYT| 8BEBK -
Qv VAROXZ TN 45 15 .
=2 2o Sa828 vPo1s VPO(15:0
S04 E"EE(‘B Qoo0o VPO14 j-‘} }g (15:0)
aYala) £ >3553 VPO13 513
>>> VPO12 [3915
. VegH
Al22 b Al22 VPOg |22
ReLls vPOs P8
VSSA
55 7
Al21 S A1 VPO7 1556
R3}| |75 VPO6 57 5
VSSA VP05 58 4
Al12 19 a1 3;83 59_3
"2%:8,\ SAA71 11 VES % 2
A1 gl 21 VIP VSIS o
wie e | AT HREF [22——HREF
vsA VREF 2-—VREF
VDD o—3—331 CE HS 55— HS
t 6 RTCO B MiCOo
SCL 8
Sta S>— 41355 T8 eSS
FEIN 63
1 FEIN GPSW :;,_DGPSW
ves AOUT (*—>A0UT
65| XTAL LLC [30——LLC
Q1(24.576MH LLC2 35— =LLC2
(24.576MHz) &= sol XTALI CREF [35—>CREF
= =<—>RESN
<<g DI << RESN
Ho o BOB  BADBAD & QLRLLO
oo _low |ow [Z>>> S55355 = 222222
T T T> 23 S5=d8E | ==/
vss | vssa JLvss vss S neTne
Fig.22 Application Diagram
May 1665 W ?11082kL 0092483 4T3 mm
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" 19 IiC DESCRIPTION
19.1 lIC-BUS FORMAT
S SLAVEADDRESS A SUBADDRESS A DATA (N BYTES) Al P
S start condition
SLAVEADDRESS 0100 100Xb (ICSA=LOW) or 0100 101Xb (ICSA=HIGH)
A acknowledge, generated by the slave
SUBADDRESS subaddress byte, see reference table
DATA data byte, see reference table
P stop condition
read/write control bit
X X=0, order to write (the circuit is slave receiver)
X=1, order to read (the circuit is slave transmitter)
read write HCSA
SLAVEADDRESS 49h 48h 0
4bh 4ah 1
00 h Chip version
01 h reserved for Chip version
02 h - 05 h Frontend part
SUBADDRESSES 06 h - 12 h Decoder part
13 h - 1E h reserved
1F h Status Byte
* If more than one byte DATA is transmitted, then auto-increment of the subadress is performed.

Table 9 [1iC-Bus Format
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Video Input Processor (VIP) SAA7111 l

19.2 iC-BUS RECEIVER-TRANSMITTER OVERVIEW TABLE

READ WRITE CSA
SLAVEADDRESS 49H 48H 0
4BH 4AH 1
REGISTER suB
FUNCTION ADDR D7 D6 D5 D4 D3 D2 D1 DO
Chip version 00 ID7 ID6 ID5 D4 ID3 1D2 1D1 DO
reserved for 01 . . . . . - . .
Chip version
A’gﬁ?f})"‘ﬁ’“t o2 | Fuset | Fuseo | cubLz | cupLt | cubLo | Mope2 | MopE1 | MoDEO
Ag‘;‘t’rgfg”t 03 TEST | HLNRS | vBSL | wPOFF | HOLDG | GAFIX | GAl2s | GaAls
AlCo 3 o4 GAI7 | GAIte | GAIl5 | GAI4 | GAI3 | GAl2 | GAItT | GAI10
TEST=1 AIND2 | AIND1 | REFS2 | REFS1 | AINS2 | AINST | YSEL | CSEL
AlCo 4 05 GAI27 | GAI26 | GAI25 | GAI24 | GAI23 | GAI22 | GAI21 | GAI20
TEST=1 - CLTSA | CLAA | CLAU | cLe02 | CL601 | GTESE | MSBGT
H°"Z‘;"tati' sync 06 HsB7 | HsBe | HsBs | HSB4 | HsB3 | HsB2 | HSB1 | HsBo
H°"Z‘;‘£ sync 07 HSS7 | Hsse | Hsss | HSsa | Hss3 | Hss2 | Hss1 | HSSo
Sync 08 AUFD | FSEL | EXFIL . VTRC | HPLL | VNOI1 | VNOIO
Control
L‘g:;gfe 09 BYPS | PREF | BPssi | BPsso | veLB | upTcv | APER1 | APERO
Luminance OA BRIG7 | BRIG6 | BRIGS | BRIG4 | BRIG3 | BRIG2 | BRIG1 | BRIGo
brightness
Luminance OB . CONT6 | CONTS | CONT4 | CONT3 | CONT2 | CONT1 | CONTO
Contrast
Chroma -
. oC SATNG | SATNS | SATN4 | SATN3 | SATN2 | SATN1 | SATNO
saturation
Chroma ob | HUEC? | HUECS | HUECS | HUEC4 | HUEC3 | HUEC?2 | HUEC1 | HUECO
Hue control
Chroma
ool OE coTo | cmee | csTD1 | cstbo | bccF | Fete | cHBwi | cHBWO
reserved oF * ¥ * * * * * d
F°'Cm:r:’tgj'ay 10 OFTst | OFTso | HDEL1 | HDELO | VRLN | YDEL2 | YDEL1 | YDELO
Output Control 11 GPSW . FECO | COMPO| OEYC | OEHV | wIPB | COLO
Output Control 12 RTSE1 | RTSEO . CBR - DIT | AOSL1 | AOSLO
reserved 13-1E * * * * * * * *
* All unused control bits must be programmed with “0*

Table 10 HC-Overview
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Philips Semiconductors

Preliminary specification

Video Input Processor (VIP) SAA7111
READ WRITE lICSA
SLAVEADDRESS 40H 48H 0
4BH 4AH 1
REGISTER SuUB
FUNCTION ADDR D7 Dé D5 D4 D3 D2 D1 Do
Status Byte 1F STTC HLCK FIDT GLIMT | GLIMB WIPA SLTCA | CODE

STTC Status Bit for locked horizontal frequency Status LOW: TV-time constant, HIGH: VCR-time-constant

HLCK Status Bit for locked horizontal frequency.Status LOW: locked, HIGH: uniocked

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

GLIMT Gain value for active luminance channel is limited (max [top]), active HIGH

GLIMB Gain value for active luminance channel is limited (min [bottom}), active HIGH

WIPA White peak loop is activated, active HIGH

SLTCA Slow Time Constant Active in WIPA -mode

CODE Status HIGH: Colour signal according to selected standard has been detected

Table 10 HC-Overview
19.3 IiC DETAIL

IC-RECEIVER (SLAVE-ADDRESS 48H / 49H)

Chip version in readmode

CONTROL BITS
ID7 1D6 IDS ID4 ID3 ID2 ID1 IDO
o 0 0 0 0 0 0 0

chip version number

peap——

reserved for chip name

MODE select

FUNCTION

+ C (gain channel 2 adapted to Y-gain)

MODE 0: CVBS (automatic gain) 0 0 (]
MODE 1: CVBS (automatic gain) 0 0 1
MODE 2: CVBS (automatic gain) 0 1 0
MODE 3: CVBS (automatic gain) 0 1 1
MODE 4 Y (automab:c gain) 1 o 0
+ C (gain channel 2 fixed to GAI2 level)

MODE 5 Y (automaﬁc gain) 1 o 1
+ C (gain channel 2 fixed to GAI2 level)

MODE 6: Y (automatic gain) 1 1 0

MODE 7: Y (automatic gain)

+ C (gain channel 2 adapted to Y-gain)

* Table 11 liC-Detail 1
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Philips Semiconductors Preliminary specification

Video Input Processor (VIP) SAA7111
Al22 —— AD2 Al22 —— AD2
Al2] —— __— CHROMA Al2] —— ___—» CHROMA
Al{1 ———]AD1 Al AD1

MODE 0: CVBS (automatic gain) MODE 1: CVBS (automatic gain)
Al22 —— [AD2 Al22 == AD2
Al2] ——" | —_~—~—p CHROMA A2t —— % CHROMA
Al12 —— ——— LUMA Al12 — o—— LUMA
[\ Epp— AD1 AT — AD1

MODE 2: CVBS (automatic gain) MODE 3: CVBS (automatic gain)
Al22 —— AD2 A2 ———o 1 n»
Al2] | —_ P CHROMA | Al21 —— P CHROMA
All2 —— P LUMA A2 — P LUMA
AT e AD1 AT AD1

MODE 4: Y (auto) + C {gain channel 2 fixed to GAI2 level) | MODE 5: Y (auto) + C (gain channel 2 fixed to GAI2 level)
Al22 e AD2 Al22 —— AD2
A2t ——"" T~ CHROMA Al21 —— P> CHROMA
Al12 —— P LUMA A2 e P LUMA
A AD1 AT — AD1

MODE 6: Y (auto) + C (gain channel 2 adapted to Y-gain) | MODE 7: Y (auto) + C (gain channel 2 adapted to Y-gain)

, Table 12 {IC-Detail 2
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Philips Semiconductors

Preliminary specification

Video Input Processor (VIP) SAA7111
UPDATE CONTROL BITS GUDL(2:0)
DECIMAL HYSTERESIS
for 9 bit gain GUDL2 GUDL1 GUDLO
0. OFF 0 0 0
ve 1o +/-7LSB 1 1 1
Analog function select FUSE e
CONTROL BITS FUSE(1:0)
1
FUNCTION FUSE1 FUSEO
AMPLIFIER + ANTI ALIAS FILTER 0 0
bypassed 0 1
AMPLIFIER active 1 0
AMPLIFIER + ANTI ALIAS FILTER active 1 1

Slgn blt of gam control | —

dumping of the gain amplifier 0
Sign bit of gain control 1
boost of the gain amplifier
Sialic gain conirol channiel 2 GAIZB (588 SA05) o
Sign bit of gain control 0
dumping of the gain amplifier
Sign bit of gain control 1
boost of the gam amphfler
Gain control fix (GAFIX) b S oo D2
automatic gain oontrolled by MODE(1 0) 0
gain control is user programmable via GAI1 + 1
GAI2
Automatic gain control integration HOLDG o . D3
AGC active 0
AGC integration hold (freeze) 1 . .
White peak off (WPOFF) v D4
White peak off 1
White peak control active (0]
Vertical blanking select (VBSL)* .= = o DS
Long vertical blankmg 0
Short vertical blanking 1
HL Not Reference Select (HLNRS) = i . D8
Normal clamping by HLnot 0
Reference Select by HLnot 1
Switch in analog TEST environment . D7
TEST active 1
normal application o

Table 13 IIC-Detail 3
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Philips Semiconductors Preliminary specification

Video Input Processor (VIP) SAA7111

CONTROL BITS

GAI18| GAI17 | GAI16] GAIN5| GAI14| GAI13] GAI12| GAI11[GAI10
0... -5.98 dB 0o o 0 0 0 0 0 0 0

1 1 1 1 1
o 0 0 0 o
1 1 1 1 1

AD oonverter 2 > CHR 0
AD converter 1-> CHR 1
Luminance select YSEL vl i ar s
AD converter 1 -> CVBS 1]
AD converter 2 -> CVBS 1
Analog inputselect TAINST - Y
Analog input Al12 selected o
Analog input Al11 selected 1
Analoginputselect2 AINS2 = =0 e e
Analog input Al22 selected (o]
Analog input Al21 selected 1
Referonce selectchannel 1TREFS1
Automatic clamping active o
Reference level selected 1
Reference select channel 2REFS2 .~~~ =~ = |
" Automatic clamping active 0
Reference level selected 1
Analog inputdisable 1 AINDT - i arh
Analog inputs 1 enabled 0
Analog inputs 1 disabled 1
Analog input disable 2AIND2 - . e B
Analog inputs 2 enabled 0
Analog inputs 2 disabled 1

Table 13 1IC-Detail 3
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Philips Semiconductors Preliminary specification

Video Input Processor (VIP) SAA7111

CONTROL BITS

GAI28 | GAI27 | GAI26 | GAI25 | GAI24 | GAI23 | GAI22 | GAI21 | GAIZO
T o 0 o | o 0 0 o | o

1 1 1 1 1 1
0 o 0 0 0 0
1 1 1 1 1 1

MSB for Gain Test (MSBGT) | s
Internal source of the MSB for gain 0
External source of the MSB for gain 1
Gan TESIErabe GTESE) — — -~
Internal Gainloop active
External Gainvalues selected 1
Clamplevel 60 forchannel 1(CLEOT) ~  ~— ~ T
Clamp level 128
Clamp level 60
Clamplevel 60 forchannel 2(CL602) = ..
Clamp level 128
Clamp level 60
(Clamp level for channet 1 (GLAU) -~ = =
Clamp up
Clamp down 0
Clamping active for channel 1 (CLAA) =~ =i 00 0 e D
on 1
off 0
Clamp TeStActive 1(CLTSA). = . 0. oowius 0 0 0 e T T T De
External source for gain values selected 1
Normal gainiocop active o

DELAY TIME (STEP SIZE =8/LLC) HSB7 | HSB6 | HSB6 | HSB4 | HSB3 | HSB2 | HSB1 | HSBO
+ 255 0 1 1 1 1 1 1 1
- 256 1 0 0 0 0 o 0 0

DELAY TIME (STEP SIZE =8/LLC) H8S7 | HSS6 | HSS65 | HSS4 | HSS3 | HSS2 | HSS1 | HSSO0
+ 255 0 1 1 1 1 1 1 1
- 256 1 1 1 1 1 1 1 1

Table 13 IC-Detail 3
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Philips Semiconductors Preliminary specification

Video Input Processor (VIP) SAA7111

CONTROL BITS
VNOI1 VNOIO
Normal mode o 0
Searching mode
Free running mode
Vertical noise reductlon bypassed
Horizontal PLL clock HPLL - Tua L
PLL closed o
PLL open, honzontal frequency fixed 1
TVIVCR-modeselect VIRC = .0 . o0 lhoao i g D3
TV mode 0
VTR mode 1
Extended LoopFiLter (EXFIL) - PR G
Wordwidth of the loopfilter (LF2) ampllflcatlon = 14 blt (o]
Wordwidth of the loopfilter (LF2) ampllflcatlon = 16 blt 1
Field SELection (FSEL) - b T
50 Hz, 625 llnes (4]
60 Hz, 525 lines 1
AUtomatic Field Detection (AUFD) e
Field state direct controlled via FSEL ]

FUNCTION

-t | - O
- Of=

B

Automatic field detection 1

APERture factor (APER) = = o L R 5 - -D1-DO

APERTURE FACTOR APERT APEROD

0 0 (1)
0.25 0
0.5 1

1 1
Update time interval for analog gain controlvalue {(UPTCV) oo 0 0 0 DR

horizontal update (once per line) 4]
vertical update (once per field 1

_ Vertical Blanking Luma Bypass(vBLB) "~ = D3
Active LUMA processing 0

LUMA bypass 1

Table 13 lIC-Detail 3
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Philips Semiconductors

Preliminary specification

Video Input Processor (VIP)

SAA7111

aperture BandPaS$ (centre frequency) BPSS

BANDPASS CENTER FREQ.

CONTROL BITS

centre frequency

BPSS1

BPSS0O

4.1 MHz

3.8 MHz

2.6 MHz

2.9 MHz

=lalO

= O] —

PREFilter active (PREF)

Bypassed

Active

chrominance trap BYPaSsBYPS .= .. 0

CHROMA TRAP MODE

Active CcvBs

0

Bypassed S-Video

OFFSET

CONTROL BITS

BRIGS

BRIG4

BRIG3

BRIG2|BRIG1|BRIGO

255 (bright)

128 (CCIR-level)

0 (dark)

GAIN CONT CONT | CONT
6 1 0
1.999 (MAXIMUM) 1 1 1
1.108 (CCiR-level) 1 1 1
1 1 0 0
0 (LUMINANCE OFF) 0 0 0

CONTROL BITS

GAIN SATN [ SATN [ SATN | SATN [ SATN [ SATN [ SATN
6 5 4 3 2 1 0
1.999 (MAXIMUM) 1 1 1 1 1 1 1
1 (CCIR-level) 1 0 0 0 0 0 0
0 (COLOUR OFF) 0 0 0 0 ) 0 0
* Table 13 1IC-Detail 3
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Philips Semiconductors

Preliminary specification

Video Input Processor (VIP)

SAA7111

HUE PHASE (DEG)

CONTROL BITS
BANDWIDTH CHBW1 CHBWO
small (= 620 kHz) 0 0
nominal (= 800 kHz) 0 1
medium (= 920 kHz) 1 0
wide (= 1000 kHz) 1 1

nominal Time constant

fast Time constant

Disable Chroma Combfilter (DCCF)

D8

Chroma combfilter on
(during VREF = 1) see figure 17

Chroma combfilter off

Colour Standard (CSTDO-CSTDY) .~

_D5-D4

colour standard control
automatic switching between

~ CONTROL BITS

CSTD1

CSTDO

PAL BGHI and NTSC M

0

NTSC 4.43 (50Hz) and PAL4.43 (60Hz)

PAL N and NTSC 4.43 (60Hz)

NTSC N and PAL M

_Lo_n

CM90 Compatibilty to SAA7I98

Default value

To be set, if SAA7199 (digital encoder) is used for

re-encoding in conjunction with RTCO
Cear DTO (CDTO) .

D7

disabled

Every time CDTOQ is set, the internal subcarrier DTO
phase is reset to 0 degree and the RTCO-output
generates a “0” at time siot 68 (see
RTCO-description). So an identical subcarrier phase
can be generated by an external device (e. g.
encoder).

. Table 13 lIC-Detail 3
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Philips Semiconductors Preliminary specification

Video Input Processor (VIP) SAA7111

‘ LUMINANCE DELAY COMPENSATION CONTROL BITS

(steps in 2/LLC) YDEL2 YDEL1 YDELO
0 0 0 0
3 0 1 1
-4
VRLN VRef-position and LeNgth - L D3
VRLN VREF at 60 Hz/525 lines * VREF at 50 Hz/625 Ilnes
0 1 (0] 1
length 240 242 286 288
line no. first last first last first last first last
FIELD 1 (;g) ég?) (;?) égg) 24 | 300 | 23 | 310
FIELD 2 égg) (221) égl) (ggg) 337 | 622 | 336 | 623

* Llne numbers in Brackets refer to CCIR hne countmg
Fine posmon of HS (HDELO HDEU)

CONTROL BITS
HDEL1 HDELO
) 0 0
1
2
3
Output Format Selection (OFTSQ - OFTS1) -

Fine position of HS with a step size = 2/LLC

_ DbrDe

CONTROL BITS
OFTSt OFTS0
RGB 565 0

YUV 422 16 bits

YUV 411 12 bits
YUV CCIR 656 8bits

Formats

—_lalO
-l Ol=|O

Colour on (COL Q) o e ,
Automatlc colour klller 0
Colour forced on 1

Decoder VIPBypassed (VIPB)
DMSD-data to YUV output 0
A/D-data to YUV output 1

1 Table 13 IIC-Detail 3 ™
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Philips Semiconductors

Preliminary specification

Video Input Processor (VIP)

SAA7111

HS, HREF,VREF and VS high impedance/inputs

Output HS, HREF, VREF and VS active

Gutput Enable YUV-data (OEYG)

VPO-bus high impedancé/input

Output VPO-bus active

Inverse composite blank (COMPO)

VREF is vertical reference

VREF is inverse composite blank

FEIN sampling at CREF = low
(SAA7110 compatible, see Fig.12)

EEIN sampling at CREF = high

General Purpose SWitch (GPEW

switches directly pin 64 GPSW

AnalQg test Se OSL)

UNCTION

AOSL1

AOSLO

AOUT connected to ground

AOUT connected to input AD1

AOUT connected to input AD2

AQUT connected to ground

DiThering (noise shaping) control (DIT)

Dithering off

Dithering on

Chroma Inferpolation filter fanction (CBR) |

cubic interpolation (default)

linear interpolation (lower bandwidth)

Real-Time-outputs-mode SElect (RTSEQ)

ODD switched to output pin 40

VL switched to output pin 40

Real-Time-outputs-mode SElect (RTSE1

T b7

PLIN switched to output pin 39

HL switched to output pin 39

rerrYw

Table 13 I1C-Detail 3
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