Philips Semiconductors

Preliminary specification

L e

Enhanced Video Input Processor (EVIP)

SAA7111A

L b _____________________________________

CONTENTS 16.2.9
16.2.10

1 FEATURES 16.2.11

2 APPLICATIONS 16.2.12

3 GENERAL DESCRIPTION }gg: 3

4 QUICK REFERENCE DATA 16.2.15

5 ORDERING INFORMATION 16.2.16

6 BLOCK DIAGRAM }g-;-];

7 PINNING 16'2.19

8 FUNCTIONAL DESCRIPTION 16.2.20

8.1 Analog input processing 16.2.21

8.2 Analog control circuits 16.2.22

8.2.1 Clamping 16.2.23

8.2.2 Gain control 16.2.24

8.3 Chrominance processing 16.2.25

84 Luminance processing 17

8.5 RGB matrix 171

8.6 VBI-data bypass 17'2

8.7 VPO-bus (digital outputs) 17.3

8.8 Reference signals HREF, VREF and CREF 17.4

8.9 Synchronization )

8.10 Clock generation circuit 18

8.11 Power-on reset and CE input 19

812 RTCO output 20

8.13 The Line-21 text slicer 20.1

8.13.1 Suggestions for I2C-bus interface of the display 20‘
software reading line-21 data 23§

9 GAIN CHARTS 20.3.1

10 LIMITING VALUES 20.3.2

11 CHARACTERISTICS 28-2-3

12 TIMING DIAGRAMS o1 )

13 CLOCK SYSTEM o0

13.1 Clock generation circuit

13.2 Power-on control 23

14 OUTPUT FORMATS

15 APPLICATION INFORMATION

16 12C-BUS DESCRIPTION

16.1 12C-bus format

16.2 12C-bus detail

16.2.1 Subaddress 00
16.2.2 Subaddress 02
16.2.3 Subaddress 03
16.2.4 Subaddress 04
16.2.5 Subaddress 05
16.2.6 Subaddress 06
16.2.7 Subaddress 07
16.2.8 Subaddress 08

1996 Sep 05 2

mm 711082b 0108200 8b9 -

This Material Copyrighted By Its Respective Manufacturer

Subaddress 09

Subaddress 0A

Subaddress 0B

Subaddress 0C

Subaddress 0D

Subaddress OE

Subaddress 10

Subaddress 11

Subaddress 12

Subaddress 13

Subaddress 15

Subaddress 16

Subaddress 17

Subaddress 1A (read-only register)
Subaddress 1B (read-only register)
Subaddress 1C (read-only register)
Subaddress 1F (read-only register)

FILTER CURVES

Anti-alias filter curve
TUF-block filter curve
Luminance filter curves
Chrominance filter curves

12C-BUS START SET-UP
PACKAGE OUTLINES
SOLDERING

Introduction

Reflow soldering

Wave soldering

PLCC

QFP

Method (PLCC and QFP)
Repairing soldered joints

DEFINITIONS
LIFE SUPPORT APPLICATIONS
PURCHASE OF PHILIPS 12C COMPONENTS




Philips Semiconductors Preliminary specification
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FEATURES
Four analog inputs, internal analog source selectors,
€.9g. 4 xCVBS or2x Y/C or (1 x Y/C and 2 x CVBS)
Two analog preprocessing channels

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

Switchable white peak control

Two built-in analog anti-aliasing filters

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

Line-locked system clock frequencies

Digital PLL for horizontal-sync processing and clock
generation

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

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

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

User programmable luminance peaking or aperture

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

Fix level for RGB output format during horizontal
blanking

720 active samples per line on the YUV bus

One user programmable general purpose switch on an
output pin

Built in line-21 text slicer

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

Power-on control

Two via I2C-bus switchable outputs for the digitized
CVBS or Y/C input signals AD1 (7 to 0) and AD2 (7 to 0)

Chip enable function (reset for the clock generator)

+ Compatible with memory-based features (line-locked

clock)

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

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

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

correction 2 APPLICATIONS
Cross-colour reduction for NTSC by chrominance comb  ® Desktop/Notebook (PCMCIA) video
filtering « Mulimedia

PAL delay line for correcting PAL phase errors

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

- 864 x fy = 13.5 MHz for 625 line sources

— 858 x fy = 13.5 MHz for 525 line sources

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

- YUV 4:1:1(12-bit)

- YUV 4:2:2(16-bit)

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

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

RGB (8, 8, 8) (24-bit) with special application

Digital television
Image processing
Video phone
Intercast.
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Enhanced Video Input Processor (EVIP)

SAA7111A

3 GENERAL DESCRIPTION
The Enhanced Video Input Processor (EVIP) is a combination of a two-channel analog preprocessing circuit including

source selection, anti-aliasing filter and ADC, an automatic clamp and gain control, a Clock Generation Circuit (CGC), a

digital multi-standard decoder (PAL BGHI, PAL M, PAL N, NTSC M, NTSC-Japan NTSC N and SECAM),
a brightness/contrast/saturation control circuit, a colour space matrix (see Fig.1) and a 27 MHz VBIl-data bypass.

The pure 3.3 V CMOS circuit SAA7111A, analog front-end and digital video decoder, is a highly integrated circuit for
desktop video applications. The decoder is based on the principle of line-locked clock decoding and is able to decode
the colour of PAL, SECAM and NTSC signals into CCIR-601 compatible colour component values. The SAA7111A
accepts as analog inputs CVBS or S-video (Y/C) from TV or VTR sources. The circuit is 12C-bus controlied.

The SAA7111A then supports several text features as Line 21 data slicing and a high-speed VBI data bypass for

Intercast.

4 QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vppp digital supply voltage 3.0 3.3 3.6 \Y
Vopa analog supply voltage 3.1 3.3 3.5 \"
Tamb operating ambient temperature 0 25 70 °C
Pa«D analog and digital power - 0.5 - w
5 ORDERING INFORMATION
TYPE PACKAGE
NUMBER | nNamE DESCRIPTION VERSION
SAA7111A LQFP64 | plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
SAA7111AH QFP64 | plastic quad flat package; 64 leads (lead length 1.6 mm); body SOT393-1
14 %14 x 2.7 mm
SAA7111AWP | PLCC68 | plastic leaded chip carrier; 68 leads; body 24 x 24 x 4.5 mm S0T188-2
1996 Sep 05 4
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6 BLOCKDIAGRAM
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The pin numbers given in parenthesis refer to the 64-pin package.
Fig.1 Block diagram.

1996 Sep 05 5
BN 711082b 0108203 5748 -

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors Preliminary specification

Enhanced Video Input Processor (EVIP) SAA7111A
7 PINNING
PINS
SYMBOL yor/p DESCRIPTION
(LYQFP64 | PLCC68

n.c. 1 10, 36, 37 - not connected

TDO 2 11 O |test data output for boundary scan test; note 3

TDI 3 12 I test data input for boundary scan test; note 3

TMS 4 13 I test mode select input for boundary scan test or scan test; note 3

Vssaz 5 14 P ground for analog supply voltage channel 2

Al22 6 15 | analog input 22

VppA2 7 16 P positive supply voltage for analog channel 2 (+3.3 V)

Al21 8 17 | analog input 21

Vssat 9 18 P ground for analog supply voltage channel 1

Al12 10 19 | analog input 12

Vbppa1 11 20 P positive supply voltage for analog channel 1 (+3.3 V)

Al11 12 21 [ analog input 11

Vsss 13 22 P substrate ground connection

AOUT 14 23 o} analog test output; for testing the analog input channels

Vpoao 15 24 P positive supply voltage for internal Clock Generator Circuit (CGC)
(+3.3V)

Vssao 16 25 P ground for internal CGC

VREF 17 26 O vertical reference output signal (I2C-bit COMPO = 0) or inverse
composite blanking signal (12C-bit COMPO = 1) (enabled via I2C-bus
bit OEHV)

Vpbbs 18 27 P digital supply voltage 5 (+3.3 V)

Vssps 19 28 P ground for digital supply voltage 5

LLC 20 29 o) line-locked system clock output (27 MHz)

LLC2 21 30 o) line-locked clock V% output (13.5 MHz)

CREF 22 31 (o] clock reference output: this is a clock qualifier signal distributed by the
internal CGC for a data rate of LLC2. Using CREF all interfaces on the
VPO bus are able to generate a bus timing with identical phase. If
CCIR 656 format is selected (OFTSO = 1 and OFTS1 = 1) an inverse
composite blanking signal (pixel qualifier) is provided on this pin.

RES 23 32 o reset output (active LOW), sets the device into a defined state. All data
outputs are in high impedance state. The 12C-bus is reset (waiting for
start condition).

CE 24 33 | chip enable; connection to ground forces a reset

Vbpb4 25 34 P digital supply voltage input 4 (+3.3 V)

Vsspa 26 35 P ground for digital supply voltage input 4

HS 27 38 O horizontal sync output signal (programmable); the positions of the
positive and negative slopes are programmabile in 8 LLC increments over
a complete line (= 64 us) via I2C-bus bytes HSB and HSS. Fine position
adjustment in 2 LLC increments can be performed via 12C-bus bits

. HDEL1 and HDELO.
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PINS
SYMBOL rvore DESCRIPTION
(L)QFP64 | PLCC68

RTSHt 28 39 O |two functions output; controlled by 12C-bus 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.

RTSO 29 40 O two functions output; controlled by I2C-bus bit RTSEO.

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

VS 30 41 (@) vertical sync signal (enabled via 12C-bus bit OEHV); this signal indicates
the vertical sync with respect to the YUV output. The HIGH period of this
signal is approximately six lines if the VNL function is active. The positive
slope contains the phase information for a deflection controller.

HREF 31 42 O horizontal reference output signal (enabled via I12C-bus bit OEHV); this
signal is used to indicate data on the digital YUV bus. The positive slope
marks the beginning of a new active line. The HIGH period of HREF is
720 Y samples long. HREF can be used to synchronize data
multiplexer/demultiplexer. HREF is also present during the vertical
blanking interval.

Vssp3 32 43 P ground for digital supply voltage input 3

Vppba 33 44 P digital supply voltage 3 (+3.3 V)

VPO 341039 | 45t050 (o] digital VPO-bus (Video Port Out) signal; higher bits of the 16-bit VPO-bus

(15to 10) or the 16-bit RGB-bus output signal. The output data rate, the format and
multiplexing scheme of the VPO-bus are controlled via I2C-bus bits
OFTS0 and OFTS1. When 12C-bus bit VIPB = 1 the six MSBs of the
digitized input signal [AD1 (7 to 2)] are connected to these outputs.

Vsspe 40 51 P ground for digital supply voltage input 2

Vppp2 41 52 P digital supply voltage 2 (+3.3 V)

VPO 42t051 | 53to 62 o} digital VPO-bus output signal; lower bits of the 16-bit YUV-bus or the

(9to 0) 16-bit RGB-bus output signal. The output data rate, the format and
multiplexing schema of the VPO-bus are controlled via 12C-bus bits
OFTS0 and OFTS1. When 12C-bus bit VIPB = 1 the digitized input signals
[AD1 (1 and 0) and AD2 (7 to 0)] are connected to these outputs.

FEI 52 63 I |fast enable input signal (active LOW); this signal is used to control fast
switching on the digital YUV-bus. A HIGH at this input forces the IC to set
its Y and UV outputs to the high impedance state.

GPSW 53 64 (o} general purpose switch output; the state of this signal is set via 12C-bus
control and the levels are TTL compatible

XTAL 54 65 ) second terminal of crystal oscillator; not connected if external clock signal
is used

XTALI 55 66 | input terminal for 24.576 MHz crystal oscillator or connection of external
oscillator with CMOS compatible square wave clock signal

Vsspi1 56 67 P ground for digital supply voltage input 1

Vbbb 57 68 P digital supply voltage input 1 (+3.3 V)

TRST 58 1 | test reset input not (active LOW), for boundary scan test; notes 1,2, 3
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PINS
SYMBOL Vo/P DESCRIPTION
(L)YQFP64 | PLCC68
TCK 59 2 i test clock for boundary scan test; note 3
RTCO 60 3 (o} real time control output: contains information about actual system clock
frequency, subcarrier frequency and phase and PAL sequence

lICSA 61 4 | I2C-bus slave address select;

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

SDA 62 5 IO | serial data input/output (I2C-bus)
SCL 63 6 /O | serial clock input/output (12C-bus)
n.c. 64 7,89 - not connected
Notes
1. For board design without boundary scan implementation (pin compatibility with the SAA7110) connect the TRST pin
to ground.

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

3. In accordance with the IEEE1149.1 standard the pads TCK, TDI, TMS and TRST are input pads with an internal
pull-up transistor and TDO a 3-state output pad.
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s s 3308 8sE 838 ¢tpic
o] [=] [F] [e] [] [+] [=] [~] [-] [2] [&] [&] [@] [3] [8] [§] [=]
o
n.c. @ E VPO3
TDO [11] 59] vPO3
01 [12] 58] vPO4
T™s [13] 57] vPO5
Vssaz [14] 56] vPOS
Ai22 [15] 55] vPO7
Vobaz [18] [54] vPos
A121 [17] ' 53] vPoo
Vssar [18] SAAT111A 52] Vooo2
Anz [19] 51] Vssp2
Vopai [20 [50] vPO10
A1 [21] 49] VPO11
Vsss [22] 48] vPO12
AOUT [23] 47] vPO13
Vopao [24] |46] vPO14
Vssao [25] 45] VPO15
VREF [26 [44] VpbDa
5] (2] [&] [8] (=] (8] (8] 2] 8] [8] [5] [8] [8] (8] [s] [o] (2]
R - © Rl = P
Fig.2 Pin configuration (PLCC68).
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Q a o3 2 9 = o
:3 5 Ep PS8 EpEEE
2] [2] [2] [=] [e] [3] [2] [5] [] [8] [3] [2] [3] [=] (3] [2]
n.c. II/ 48] vPO3
TD0 [ 2] 47] vPO4
101 [3] [46] vPOS
™s [4] 45| vPOs
Vssaz [5 | [24] vro7
A2 [6 | 43] vros
Vopaz [7] [42] vPo9
A1 [8 41] Vppp2
Vesar E SAA7111A %Vssm
Az [10 39] veo10
Vbpat [11] 38] vPO11
A1 [12] 37] vPo12
Vsss [13] 36] vPO13
AOUT [14 [35] vPO14
Vppao [15] [34] vPo15
Vssao [18] 33] Vopp3

MGG060

VREF [17]
VpbDs [18]
Vssps [19]

LLC [20]
LLez a1
CREF [22]
REs [29]
CE [24]
VpDD4 [25]
Vssp4 [26]
Hs [27]
RTS1 [28]
RTSO [29]
vs [30]

HREF [31]
Vssp3 [22]

Fig.3 Pin configuration (LQFP64/QFP64).
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8 FUNCTIONAL DESCRIPTION
8.1 Analog input processing

The SAA7111A offers four analog signal inputs, two
analog main channels with source switch, clamp circuit,
analog amplifier, anti-alias filter and video CMOS ADC
(see Fig.9).

8.2 Analog control circuits

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

8.2.1 CLAMPING

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

TV line
—»{ analog line blanking

225 _—/1

MGC661

Fig.4 Analog line with clamp (HCL) and gain
range (HSY).

822 GAIN CONTROL

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

The gain control circuit receives (via the 12C-bus) the static
gain levels for the two analog amplifiers or controls one of
these amplifiers automatically via a built-in automatic gain

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

controlled
analog input level ADC input level
maximum
+4.5dB
0d8 - range tbf 10dB
(1 V(p-p) 27/47 Q)
-7.5dB ‘f "
minimum
MGG063

Fig.5 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 are applied

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

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

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

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

« Chrominance saturation control
* Luminance contrast and brightness.

1996 Sep 05 11
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e Limiting YUV to the values 1 (min.) and 254 (max.) to
fulfil CCIR-601 requirements.

The SECAM-processing contains the following blocks:

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

» Phase demodulator and differentiator
(FM-demodulation)

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

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

» Burst gate accumulator
» Colour identification and killer

» Comparison nominal/actual burst amplitude (PAL/NTSC
standards only)

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

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

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

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

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

The resulting signals are fed to the variable Y-delay
compensation, RGB matrix, dithering circuit and output
interface, which contains the VPO output formatter and the
output control logic (see Fig.10).

8.4 Luminance processing

The 8-bit luminance signal, a digital CVBS format or a
luminance format (S-VHS, HI8), is fed through a
switchable prefilter. High frequency components are
emphasized to compensate for loss. The foliowing
chrominance trap filter (fo = 4.43 or 3.58 MHz centre
frequency selectable) eliminates most of the colour carrier

1996 Sep 05
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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
I2C-bus) in two band-pass filters with selectable transfer
characteristic. This signal is then added to the original
(unpeaked) signal. A switchable amplifier achieves
common DC ampilification, because the DC gains are
different in both chrominance trap modes. The improved
luminance signal is fed to the BCS control located in the
chrominance processing block (see Fig.11).

8.5 RGB matrix

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

R=Y+1.371Cr
G=Y-0.336 Cb-0.698 Cr
B=Y+1.732Cb

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

8.6 VBl-data bypass

For a 27 MHz VBI-data bypass the offset binary CVBS
signal is upsampled behind the ADCs. Upsampling of the
CVBS signal from 13.5 to 27 MHz is possible, because the
ADCs deliver high performance at 13.5 MHz sample clock.
Suppressing of the back folded CVBS frequency
components after upsampling is achieved by an
interpolation filter (see Fig.41).

The TUF block on the digital top level performs the
upsampling and interpolation for the bypassed CVBS
signal (see Fig.10).

8.7 VPO-bus (digital outputs)

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

(SAA7165 VEDAZ2) or a colour graphics board
(Targa-format) as a graphical user interface.

The output data formats are controlled via the I2C-bus bits
OFTSO0, OFTS1 and RGB888. Timing for the data stream
formats, YUV (4,: 1 : 1) (12-bit), YUV (4,: 2 : 2) (16-bit),
RGB (5, 6, 5) (16-bit) and RGB (8, 8, 8) (24-bit) with an
LLC2 data rate, is achieved by marking each second

This Material Copyrighted By Its Respective Manufacturer
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positive rising edge of the clock LLC in conjunction with
CREF (clock reference) (except RGB (8, 8, 8), see special
application in Fig.31).

The higher output signals VPO15 to VPOS8 in the YUV
format perform the digital luminance signal. The lower
output signals VPO7 to VPOO in the YUV format are the
bits of the multiplexed colour difference signals (B-Y) and
(R-Y). The arrangement of the RGB (5, 6, 5) and

RGB (8, 8, 8) data stream bits on the VPO-bus is given in
Table 5.

The data stream format YUV 4 : 2 : 2 (the 8 higher output
signals VPQO15 to VPOS8) in LLC data rate fulfils the
CCIR-656 standard with its own timing reference code at
the start and end of each video data block.

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

Fast enable is achieved by setting input FEI to LOW.
The signal is used to control fast switching on the digital
VPO-bus. HIGH on this pin forces the YUV outputs to a
high-impedance state (see Figs 18 and 20).

The digitized PAL, SECAM or NTSC signals AD1 (7 to 0)
and AD2 (7 to 0) are connected directly to the VPO-bus
via 12C-bus bit VIPB = 1.

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

The selection of the analog input channels is controlled via
12C-bus subaddress 02 MODE select.

The upsampled 8-bit offset binary CVBS signal (VBI-data
bypass) is multiplexed under control of the I2C-bus to the
digital VPO-bus (see Fig.6).

8.8  Reference signals HREF, VREF and CREF

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

The description of timing and position from HREF is
illustrated in Figs 15, 16, 21 and 22.

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

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

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

The description of CREF timing and position is
illustrated in Figs 16, 18, 19 and 21.

8.9 Synchronization

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

(see Fig.11).

8.10 Clock generation circuit

The internal CGC generates all clock signals required for
the video input processor. The internal signal LFCO is a
digital-to-analog converted signal provided by the
horizontal PLL. it is the multiple of the line frequency
(6.75 MHz = 432 x f). Internally the LFCO signal is
multiplied by a factor of 2 or 4 in the PLL circuit (including
phase detector, loop filtering, VCO and frequency divider)
to obtain the LLC and LLC2 output clock signals,

The rectangular output clocks have a 50% duty factor
(see Fig.25).

8.11  Power-on reset and CE input

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

It is possible to force a reset by pulling the chip enable
(CE) to ground. After the rising edge of CE and sufficient
power supply voltage, the outputs LLC, LLC2, CREF,
RTCO, RTS0, 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 I2C-bus programming (see
Table 4).

8.12 RTCO output

The real time control and status output signal contains
serial information about the actual system clock
(increment of the HPLL), subcarrier frequency [increment
and phase (via reset) of the FSC-PLL) and PAL sequence
bit. The signal can be used for various applications in
external circuits, e.g. in a digital encoder to achieve clean
encoding (see Fig.19).

8.13 The Line-21 text slicer

The text slicer block detects and acquires Line-21 Closed
Captioning data from a 525-line CVBS signal. Extended
data services on Line-21 Field 2 are also supported.
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If valid data is detected the two data bytes are storedin two
12C-bus registers. A parity check is also performed and the
result is stored in the MSB of the corresponding byte.

A third I2C-bus register is provided for data valid and data
ready flags. The two bits F1VAL and F2VAL indicate that
the input signal carries valid Closed Captioning data in the
corresponding fields. The data ready bits FIRDY and
F2RDY have to be evaluated if asynchronous 12C-bus
reading is used.

SUGGESTIONS FOR 12C-BUS INTERFACE OF THE
DISPLAY SOFTWARE READING LINE-21 DATA

8.13.1

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

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

2. Asynchronous reading; It can poll either the F1RDY bit
(Line-21 Field 1) or both FIRDY/F2RDY bits (Line-21
Field 1 or 2). After valid data has been read the
corresponding F*RDY bit is set to LOW until new data
has arrived. The polling frequency has to be slightly
higher than the frame or field frequency, respectively.
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TBP710 0 o AD1BYP ——{ 0
(cvBs) MUX MUX
CVBS BYP > REGISTER » VPO1510 8
upP upP
Y orYuv {1 > 1
T SWHI
BCHI1 BCHIO | SWHI
VBPQ —»—]
° 0 1 __ VPIB
0 1 0 ~ IPC-bus
VBP4 —— 1 0 VBPO
BCHI 100 . ! 1| veP4
12C-bus "
»— 0 AD2BYP —»1 0
MUX MUX
CVBS BYP > REGISTER » VPO7 to 0
uP upP
UV or YUV »—i 1 1
t SWLO
BCLO1| BCLOO| SWLO
VBP0 —p— 0 0 1
0 1 0
VBP4 —»— 1 0 VBPO
BCLO1100 . 1 1 vBr4
12C-bus "
REG 4 x REG
V_GATE > - » VBP4
(programmable) EN A A
HREFINT > _\_ CLOCK 0 CLOCK 0
» VBPO
MGGO54
HREFINT = internal horizontal reference.
TBP = upsampled CVBS input data (27 MHz).
AD1BYF/AD2BYP = digitized CVBS input data and Y/C input data (13.5 MHz).
VBP0 = programmable vertical reference signal.
VBP4 = delayed programmable vertical reference signal (4LLC clocks delay).
Fig.6 Multiplexing of the CVBS signal to the VPO-bus.
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REG
VREF CCIR 656 ——»—| > vTv
EN . cle
} | T|T| VREFOUT
HREFINT ——»—] '\_ CLOCK 0 R|R
1{0 |
VBPO > 0| o] vREFINT
VBP4 > 0| 1| VREF cCIR 656
- 110][vepo
VREFINT > 1] 1] vers
EN__A »— 0
+ | + REG
HREFINT —— _\_ CLOCK 0 VCTR1 10 0 MUX = — VREF
nallDac} 1
+ CLOCK 0
COMPO -

VREF_CCIR 656 = vertical reference signal referring to the field interval definitions of CCIR656.
HREFINT = internal horizontal reference signal.

VREFINT = intemal vertical reference signal.

VBP0 = programmabile vertical reference signal.

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

Fig.7 VREF output signal generation.

clc
clc
CREFINT —»—1 |7 (T| CREFOUT
R|R
1|0 REG
selected ——»— > l—» CREF
VREF 0| 0| CREFINT
o|1]|o0iftvREF=0
CCTR1 100 — 1]o| 1itvREF=0
1|1 1 (always HIGH) cLocko
MGG066

CREFINT = internal clock qualifier signal.

Fig.8 CREF output signal generation.
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9 GAIN CHARTS

MGCE48
T-S_fct 20 x| | Gai (512)
aclorgg = X ain =
a8 dB 0910 9 768 - i
55 |- I
|
35 | |
|
bit(8]=1 i>256 |
15— ————— — — -
| bit[B]=0 i<256
|
-05 | |
!
! 257 +i
25 factor gg = 20 x log 1 gain =( 515 )
|
4.5 ' 1
0 256 . . 512
gain value (i)
Fig.12 Ampilifier curve.
ANALOG INPUT
NO BLANKING ACTIVE

v
| +CLAMP | I - CLAMP | | NO CLAMP | |+ GAIN | | - GAINI |fast - GAINI |slow + GAIN—l

MGC647

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

Fig.13 Clamp and gain flow.

1996 Sep 05 20
B 711082bL 0108218 TT9 HN

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors Preliminary specification

Enhanced Video Input Processor (EVIP) SAA7111A

ANALOG INPUT
AMPLIFIER

| AnT-ALIAS FILTER |

ADG .
t—————»(LUMA/CHROMA DECODER )
y

NO ACTION

v v
[ +1F | | v} [anee] | #arce | snLce | [ +-o]

|stor| | GAIN ACCUMULATOR (18 BITS) |

v

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

[ acv | | uPDATE

I GAIN VALUE 9-BIT =

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

Fig.14 Gain flow chart.
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10 LIMITING VALUES

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

pins connected together.

SYMBOL PARAMETER CONDITIONS MiN. MAX. UNIT
Voobp digital supply voltage -0.5 +4.6 \'
Vbpa analog supply voltage -0.5 +4.6 v
Vi input voltage -0.5 Vpp+05 |V

(4.6 max)
Vo output voltage -0.5 Vpp+05 |V
(4.6 max)
AVgg voltage difference between Vggaq and Vgasay) - 100 mv
Tstg storage temperature -65 +150 °C
Tamb operating ambient temperature 0 70 °C
Tambipias) operating ambient temperature under bias -10 +80 °C
Vesd electrostatic discharge all pins note 1 -2000 +2000 \Y
Note
1. Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ resistor.
11 CHARACTERISTICS
Vopp = 4.510 5.5 V; Vppa = 4.75 10 5.25 V; Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supplies
Vpbpo digital supply voltage 3.0 3.3 3.6 v
lobp digital supply current - ~70 - mA
Pp digital power - 0.26 - w
Vopa analog supply voltage 3.1 33 35 \Y
lppa analog supply current - ~69 75 mA
Pa analog power - 0.24 - w
Pasp analog and digital power - 0.5 - w
Analog part
lelamp clamping current V=125V DC - +2 - LA
Vio-p) input voltage -3 dB termination 27/47 Q [ 0.42 1 1.68 v

(peak-to-peak value) and AC coupling required;
coupling capacitor = 22 nF
1Zl input impedance clamping current off 200 - - kQ
Ci input capacitance - - 10 pF
Oles channel crosstalk fi=5MHz - - -50 dB
1996 Sep 05 22
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Analog-to-digital converters
B bandwidth at-3dB - 15 - MHz
Odiff differential phase - 2 - deg
(amplifier plus anti-alias
filter = bypass)
Ggitt differential gain - 2 - %
(amplifier plus anti-alias
filter = bypass)
fakapc ADC clock frequency 1 - 16 MHz
DLE DC differential linearity - 0.5 - LSB
error
ILE DC integral linearity error - 1 - LsSB
Digital inputs
ViL(SCL,SDA) LOW level input voltage -0.5 - +0.3Vppp |V
pins SDA and SCL
Vin HIGH level input voltage 0.7Vppp |- Vppp +0.5 |V
pins SDA and SCL
ViL(xtal) LOW level CMOS input - - - A
voltage pin XTALI
ViH(xtal) HIGH level CMOS input - - - A
voltage pin XTALI
Vitn LOW level input voltage all -0.3 - +0.8 \'
other inputs
ViHn HIGH level input voltage 2.0 - Vopp +0.3 {V
all other inputs
I input leakage current - - 1 HA
Ci input capacitance inputs and outputs at - - 8 pF
high-impedance
Cimy input capacitance all other - - 5 pF
inputs
Digital outputs
VorscL,spa) | LOW level output voltage | SDA/SCL at 3 mA (6 mA) |- — 0.4 (0.6) A"
pins SDA and SCL sink current
VoL LOW level output voltage | Vppp = min, lor = -2 mA 0 - 0.4 Vv
Vou HIGH level output voltage | Vppp = min, lgp = -2 mA 0.85Vppp |— - \")
VoL(clk LOW level output voltage -0.5 - +0.6 \")
for clocks
VoH(cik) HIGH level output voltage 2.4 - Vopp +0.5 |V
for clocks
FEI input timing
tsu.paT input data set-up time 13 - - ns
tHD.DAT input data hold time 3 - - ns
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. I UNIT

Data and control output timing; note 1

CL output load capacitance 15 - 40 pF

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

teD propagation delay CL=25pF - - 20 ns

trpz propagation delay to - - 20 ns
3-state

Clock output timing (LLC and LLC2); note 2

CLg) output load capacitance 15 - 40 pF

Tey cycle time LLC 35 - 39 ns

LLC2 70 - 78 ns

duc duty factors for t, cwtuc [CL =25 pF 40 - 60 %o
and ty can/tice

t rise time LLC, LLC2 - - 5 ns

t; fall time LLC, LLC2 - - 5 ns

t4 delay time LLC output to at15V; -4 — +8 ns
LLC2 output LLC/LLC2 = 25 pF

Data qualifier output timing (CREF)

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

teD.CREF propagation delay from C_=25pF - - 20 ns
positive edge of LLC

Clock input timing (XTALI)

OxTALI | duty factor for tyraLin/txraLl I nominal frequency 40 - 60 %

Horizontal PLL

frn nominal line frequency 50 Hz field - 15625 - Hz
60 Hz field - 15734 - Hz

Afy/fun permissible static deviation - - 57 %

Subcarrier PLL

fscn nominal subcarrier PAL BGHI - 4433619 |- Hz

frequency NTSC M; NTSC-Japan - 3579545 |- Hz

PAL M - 3575612 |- Hz
PAL N - 3582056 |~ Hz

Afse lock-in range +400 - - Hz
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SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. UNIT
Crystal oscillator
fa . nominal frequency 3rd harmonic; note 3 - 24.576 - MHz
At/ permissible nominal - - 150 106
frequency deviation
ATH, permissible nominal - - +20 106
frequency deviation with
temperature
CRYSTAL SPECIFICATION (X1)
Tambix1) operating ambient 0 - 70 °C
temperature
C load capacitance 8 - - pF
Rs series resonance resistor - 40 80 Q
Cq motional capacitance - 1.5320% |- fF
Co parallel capacitance - 3.5+20% (- pF
Notes

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

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

3. Order number: Philips 4322 143 05291.

Table 1 Processing delay

DIGITAL DELAY
FUNCTION TYPICAL ANALOGDELAY | ADGIN —> VPO (LLC CLOCKS)
[YDEL(2 to 0) = 000]
Without amplifier or anti-alias filter 15
With ampilifier, without anti-alias filter 25 179
With ampilifier and anti-alias filter 75
1996 Sep 05 25
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12 TIMING DIAGRAMS

v
CLOCK OUTPUT LLC v
/ v
- 'eD
—| 'oHD:DAT |

OUTPUTS VPO, HREF, 24V
VREF, VS, HS 06V

MGC658

An explanation of the output formats is given in Table 5.
Fig.15 Clock/data timing (8-bit CCIR-656 format of the VPO-bus).
Yc >
20y
CLOGCK OUTPUT LLC T_\_/ 18V
<—tr
top —>
24V
OUTPUT CREF v /| NN 66 v
— t —-— — - t -—
OHD;CREF OHD;CREF

= = lace =ty c2 26V

CLOCK OUTPUT LLC2 fe——————15V

S 08V

- lop—
toHD;DAT — -
OUTPUTS VPO, HREF, Y Y 24V
VREF, VS, HS y 06V
MGC659
An explanation of the output formats is given in Table 5. The FEI timing of the VPO-bus is illustrated in Figs 18 and 20.
Fig.16 Clock/data timing (12 and 16-bit CCIR-601 format of the VPO-bus).
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tuc
—_— 24V
CLOCK OUTPUT LCC —_ 15V
74 I—, Y3V}
-— !r
I<— tOHD,CREF
—24v
OUTPUT CREF 15V
X —— 06V
- |<- tOHD;CREF tPD - |<— {OHD;CREF
RGB (8, 8, 8) data >< R(7:3) 24y
VPO15 to VPO8 G(7 : 5) .
\C 06V
] -+ 1OHD; DAT - - 1OHD;DAT
RGB (8, 8 8) data a0 G@4:2) 2y
PO . 7 : 3 «
VPO7 to VPOO B(2:0) B( ) ¥ ooy

MBH227

An explanation of the output formats is given in Table 5.

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

we LML L rirrerrrid

CREF
HREF L
'sypar | =T | 7 |=~ HopAT

= T S

t |~ oz

OHD;DAT —» |I<— — ‘<~;- tPD
VPO A — X

- —->| - MGC856
to 3-state from 3-state

I2C-bus bit FECO = 1.

Fig.18 FEI timing diagram (FEI sampling at CREF = HIGH).
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transmitted once per line

SEQUENCE
Low o a
y w _-DTO RESET(!)
[1a) 0©c
HIGH INCRypL % INCREgGPLL g RESERVED
v} w 50 Hz fields: 235
o T || |60 Hz fields: 232
——————— —»¢—128 —»| |¢—— 16 ———p| 2|« 45 > 3 [ |&—————
BIT NO.: 15-———————— 0 22212019181716151413121110 9 8 7 6 5 4 3 2 1 0
| IRENERARIRNERE
TIME SLOT:. 01 16 19 63 6768 MGC649

(1) Set to zero for one transmission, if a phase reset of the g - DTO is applied via 12C-bus bit CDTO. RTCO sequence is generated in LLC/4.
The HPLL increment represents the actual LFCO frequency (frco < 4 = fuc); 16 LSB from 20, upper four bits are fixed to 0100b

f _ INCRupy X fxrar
LFCO ~ 2word length DTO2

Where: fxtaL = 24.576 MHz, word length DTO2 = 20 bits.
The fsc increment represents the actual subcarrier frequency (related to the actual clock); 23 LSB from 24, MSB is Ob.

_ INCResepLL % TxraL x INCRypLL
se = T word langth DTOT 21

Where: word length DTO1 = 24 bits.

Fig.19 Real time control output.

we[ L LMooy
creF [\__/ /T \ /1 / /| /T

HREF L

'supaTi=| |=— | —=| | HD;BaT

FEI VA topz —> ]« AR
| - |‘— {oHD:DAT - I“' ep
veo [ i)@( S l@( X
—’to 3-state|<— - from 3-state e

Timing is compatible with SAA7110; I12C-bus bit FECO = 0.

Fig.20 FEI timing diagram (FEI sampling at CREF = LOW).
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i I ] i i
CREF ] | I | |
i | | | :
LLC2 | l l l ' l i
I | | ! [
START OF ACTIVE LINE ] | l I
HREF / : ! : ! !
I | ! ]
v AT X 17 X 17 X T35 Xl
T T T T ~1
| ] | [ |
Uvn At X v X v X ve X us
| | | | |
| | | | |
| | | | {
I i I END OF ACTIVELINE |
HREF ! ' ! ' '

I | | I
| | i | |
Yn 715 X 76 X g7 X T e X L1719 XN :
i 1 j | |
uvn _vria X : vrie X : V716 X ; u7ie . X :V718 {
: ; : : maGcess |

Fig.21 HREF timing diagram.
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VBI

Y - output

HREF (50 Hz)

RTS1 (PLIN)

HS

HS (50 Hz)
programming range
(step size: 8/LLC)

HREF (60 Hz)

HS (60 Hz)

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

(2) See Table 1.
(3) HDEL(1:0)=00, YDEL (2:0)=000.

179 x 1LLC
| processing delay CVBS->VPO(?)

0 'mmzzzzzzzv’W

—

o - 12x2/LLC
——720 x 2/LLC — > |-

27X 2NLC —»| | 43x2/LLC »

144 x2LLC ———»|—

—»| lw—4/LC

- <—I—>
108 o} -107
= —
23 x 2LLC—»| |=—
- - 16 x2/LLC
—720x2/LLC—»| |—— 138X 2LLC ——— - | -—
‘-—‘—’ q—b
:IOT 0 -1 .06
' 1
MGD701

(1) PLIN is switched to output RTS1 via I2C-bus bit RTSE1 = 0.

Fig.22 Horizontal timing diagram.
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3 1 4 1 5 1 6 1 7 1 8 1 2 23|

| 622 | 6231 624 1 8251 1 | 2 |
input CVBS

F—rryrrr7yruani e rrry r— i/
HREF

u I Y o 1 ey Y s I ey 1Y e 1Y s T e W o
VREF VRLN = 1(2 a
VREF VRLN = 0@ v

— |«— 535 x 2LLC

vs$ I »

/L
l r/s

RTS0 (ODD)"

(a) 1st field

1 310 1 311 1 312 1 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 335 | 336 | 337

input CVBS

HREF 9 ity

—
VREF VRLN= 10 7
]

7L
r

-
VREF VALN = 02

—| |[— 77 X 2/LLC

Vs | 4
"

Ly
7/

RTso (oppD)"
MGG069

(b} 2nd field

(1) ODD is switched to output RTSO0 via I2C-bus bit RTSEQ = 0.

(2) Additional VREF positions can be achieved via 12C-bits VCTR1 and VCTRO (see Fig.7).

The luminance peaking and the chrominance trap are bypassed during VREF = 0 if I2C-bus bit VBLB is set to logic 1.

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

Fig.23 Vertical timing diagram for 50 Hz [nominal input signal VNL in normal mode (VNOI = 00b)}.
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622 523 524 525 1 2 3 4 5 6 7 8 17 18 19
les)! ! @' @1 @w!ele!lo!'e!e@'ao! dy ! @) @

2 a 2 )
inptcves I T T T T T LAy rrror———~—r—+—¢

e N e e T ' " T T T N W Wy U
I 1
VRLN = 1) { g
VREF : ' v/ | {
VRLN = 0®) i
VREF 1 v —
—=| |e—520x21LC
A2 I I i
L4
RTS0 (oDD)" I /a

(a) 1st field

259 | 260 | 261 262, 263 264 | 265 266 267 & 268 | 269 | 270 | 271 | 280 | 281 262
| (262)! (263)! (264)! (265)' (266)' (267)! (268)! (269)! @70)! @71)! @272)' (273)! (274)! (283)! (284)' (285)

putcves T T T Y T T T LA T T T e @

weer LT LI LM U LU L U U U U U U |
I
VALN = 1) i |
VREF _!__I # r_T
VRLN = 03 7 |
VREF 7] # -
| — 81 X 21LLC

Vs | |

/L

7/

RTS0 (ODD)"

14

70
(b) 2nd field MGGo.

(1) ODD is switched to output RTSO0 via I2C-bus bit RTSEO = 0.

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

(3) Additional VREF positions can be achieved via I2C-bus bits VCTR1 and VCTRO (see Fig.7).

The luminance peaking and the chrominance trap are bypassed during VREF = 0 if I2C-bus bit VBLB is set to logic 1.

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

Fig.24 Vertical timing diagram for 60 Hz [nominal input signal VNL in normal mode (VNOI = 00b)].
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Table 2 Digital output control Table 3 Clock frequencies
OEYC FEI VPO CLOCK FREQUENCY (MHz)
15t0 0 XTAL 24.576
0 0 Z LLC 27
1 0 active LLC2 13.5
0 1 Z LLC4 6.75
1 1 Z LLC8 3.375
13 CLOCK SYSTEM
13.1 Clock generation circuit
The internal CGC generates the system clocks LLC, LLC2
and the clock reference signal CREF. The internally
generated LFCO (triangular waveform) is multiplied by
2 or 4 via the analog PLL (including phase detector, loop
filter, VCO and frequency divider). The rectangular output
signals have a 50% duty factor.
LFCO anppass [ | ZE5C »|  PHASE »| LOOP »| osciLLATOR
T Fe=wom [ peraoson [ peTECTION [ FiLTER > > uc
A l
DIVIDER DIVIDER
12 12 [T Lez
DELAY |—» CREF
MGC632
Fig.25 Block diagram of clock generation circuit.
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13.2 Power-on control

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

POC Vppa POC Vppp
ANALOG DIGITAL

—— e e -
”
<

cLock
PLL
LLC >

POC POC s BES
i weic [ oeay [ FES

cE > !

[

_____________ F___J

CLKO

CE_I

XTAL

RESINT
] e Jupipipipipk
S S N N -
< somems —wla——Blo2o0te | sL00 ) tamioo
<1 ms >

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

Fig.26 Power-on control circuit.
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Table 4 Power-on control sequence
INTERNAL POWER-ON PIN OUTPUT STATUS FUNCTION

CONTROL SEQUENCE

Directly after power-on
asynchronous reset

VPO15 to VPOO, RTCO, RTSO0, RTS1,
GPSW, HREF, VREF, HS, VS, LLC, LLC2
and CREF are in high-impedance state

direct switching to high impedance for
20 to 200 ms

Synchronous reset
sequence

LLC, LLC2, CREF, RTCO, RTSO, RTS1,
GPSW and SDA become active;

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

internal reset sequence

Status after power-on
control sequence

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

after power-on (reset sequence) a complete
I2C-bus transmission is required

14 OUTPUT FORMATS
Table 5 Output formats

sg':;l_ 411 (12-BIT) 422 (16-BIT)") | CCIR-656 (8-BIT)@ | RGB (16-BIT)® | RGB (24-BIM)®
VPO15 Yoz | Y17 | Yo7 | Ya7 Yo7 Yi7 Uo7 | Yo7 | Vo7 | Y17 R4 R7 R7
VPO14 | Yoo | Y1e | Yo | Yas | Yoo Y16 | Uos | Yos | Vos | Y1e R3 R6 R6
VPO13 | Yos | Y15 | Yos5 | Yas | Yos Y15 | Uos | Yos | Vos | Y15 R2 R5 R5
VPO12 Yoa4 | Y14 | You | Yau Yos Y14 Uos | Yoa | Voa | Y1a R1 R4 R4
VPO11 | Yoz | Yaa | Y23 | Yaa | Yoo Y1z | Uos | Yos | Vos | Y13 RO R3 R3
VPO10 Yoo | Y12 | Yoo | Y32 Yo2 Y12 Uoz | Yoz | Voz | Y12 G5 G7 G7
VPO9 Yor | Yu [ Yo1 [ Yar ]| Yo Y14 Uoi | Yo1 | Vo | Y1 G4 G6 G6
VPO8 Yoo | Y10} Y20 | Y30 Yoo Yio Uoo | Yoo | Voo | Y10 G3 G5 G5
VPO7 Uo7 | Uos | Yos | Uor | Uay Vor | X | X | X | X G2 G4 R2
VPOB Uos | Uoa | Uaz | Uao Uos Vos X X X X G1 G3 R1
VPOS5 Vo7 | Vos | Voa | Vo Ugs Vos X X X X GO G2 RO
VPO4 Vos | Voa | Voz | Voo Uga Vosa X X X X B4 B7 G1
VPO3 X X X X Ugs Vo3 X X X X B3 B6 GO
VPO2 X | X | X[ X | U Voz | X | X | X | X B2 B5 B2
VPO1 X | X [ X | X | Uy Vor | X | X | X | X B1 B4 B1
VPOO X X X X Ugo Voo X X X X BO B3 BO
Pixel 0 1 2 3 0 1 0 1 - note 5 | note 4
order Y

Pixel 0 0 0 - -
order UV

Data LLC2 LLC2 LLC LLC2 _

rates

12C-bus OFTS0=0 OFTS0 =1 OFTS0 =1 OFTS0=0 OFTS0=0
control OFTS1 =1 OFTS1=0 OFTS1=1 OFTS1=0 OFTS1=0
signals RGB888 = X RGB888 = X RGB888 = X RGB888 = 0 RGB888 = 1
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Notes to Table 5
1. Values in accordance with CCIR-601.
2. Before and after the video data, video timing codes are inserted in accordance with CCIR-656.
3. During HREF = LOW RGB levels are set to 16 (10 hex). RGB 16-bit is achieved by dropping the LSBs of the 8-bit
signals (after dithering if desired).
4. CREF =1 (see Fig.17).
5. CREF =0 (see Fig.17).

+266 —m +265 —— +255 p4——m—m—m— @™
P blue 100% red 100%
+235 7Y white ~ +240 3 +240 = b
+212 y blue 75% +212 = red 76%
+128 | LUMINANCE 100% +128 colouriess +128 colourless
U-COMPONENT V-COMPONENT
+44 l yellow 75% +44 l cyan 75%
+16 A4 black +18 .4 yeliow 100% 116 ¥ cyan 100%
ot— ol 0 -l
MGC634
(a) Y output range. (b) U output range (Cb). (c) V output range (Cr).

CCIR Rec. 602 digital levels.

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

Your = Inf[E5E x (v-128)] + BRIG

Chrominance:
UVoyr = Int[ 257N (cr,ob-128)] + 128

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

Fig.27 VPO output signal range with default BCS settings.
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+286 ——mMmMm ™ +255
+209 ———T white +199 ————— white
LUM'TNCE LUMINANCE
+71 black
+60 -——3—— black shoulder +60 -—T-—— black shoulder = black
SYNC SYNC
14 ¢ sync bottom 1 ——l'—— sync bottom
MGD700
(a) For sources containing 7.5 IRE black level offset (b) For sources not containing black level offset.
(e.g. NTSCM).
VBl data levels are not dependent on BCS settings.
Fig.28 VBI data bypass output range.
quartz (3rd harmonic)
24.576 MHz
XTAL | g5 (54) —XTAL 1 65 (54)
Lec-
‘°F’Fr_—_1 SAATI11A SAA7111A
T XTALI 66 (55) I l | I XTALI 66 (55)
=10 uH +20% MaGarz
C=
10 pF ;I; 1 nF
(a) With quartz crystal. (b) With external clock.
The pin numbers given in parenthesis refer to the 64-pin package.
Order number: Philips 4322 143 05291,
Fig.29 Oscillator application.
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15 APPLICATION INFORMATION

Vpp—+ ci5
Vbpa—+— il
?g 100 nF 0{14
C8 100 nF C13 100nF
LU LL]
100nF C7 BST g 100nF C12
— n.c. ui o1 1o .
1wonFe| = n.c. ne. |- ? - 100 n
Yssa EHEEEEEEEEEEEr ram
P2 2 € & B F S| = S S| S 100nF 72 Vgg
24 20 16 13 12 11 2 1 68 52 44 34 27
ca 15 (1) (7} 9 (3) (2) (59) (88) (57) (41) (33) (25) (18} 5
R10 |1 N
Al22 —] 158 (34) 45 14
270 | 22nF (35) 46 [-———
R4 (36) 47 ET RS
Vgsa 470 (37) 48 “—>
Ro c3 (38)49 —»
AI21 —17® eoyso 2 »
27Q | 22nF 9
) R3 (42) 53 T——D
43) 54 |——»
Vgsa 47 “3) 54 1= > VPO(15 : 0)
e G2 (44) 55 ="
A2 F—1 19 (10) (45) 56 [———>
27Q |29nF (46) 57 ~4—>
R2 (47) 58 TR
VSSA 47 Q (48) 59 2——’
A1 — a1 (12 SAA7111A
70 | 220 Go&1 —>
] R1 (51) 62 |—>
Vgga 470
RS (31) 42 |——» HREF
Vppp——T—— 33(29)
1kQ (17)26 |———» VREF
SCL—+————<—] 6(63) (27) 38 » HS
SDA+——»———] 5 (62) (30)41 |———vs
_ (60) 3 | RTCO
FEI 63 (52) (28) 39 ——» RTSY
R6| |1k (29) 40 ——» RTSO
(53)64 |—» GPSW
»Vss (14) 23 |——» AQUT
T XTAL) 5 (54) 20)29 —» LIC
Q1(24.576 MHz) = (21) 30 ——» LLC2
T XTALI 66 (55) (22) 31 |—— CREF
(23) 32 |——> RES
(16) (9) (5) (13) (56) (40) (32)(26) (19) (51) (64)
C16 C17J C18 |25 18 14 22 67 51 43 35 28 8 910 36 37
1nF l10pFitopF 2| Z| 2| 8| &| S| 3| 3 B 3‘; I | |
LI—I 3 8 37| 2 2|0 9| & ¢
> > > n.c. n.c. n.c.
v “© ne. n.c. n.c. MGGOoT!
72 Vaaa ? Vgg SS
The pin numbers given in parenthesis refer to the 64-pin package.
Fig.30 Application diagram.
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a4 |15 VPO(IS: 1) R(7:3)
@5) 46 |12 3
(38) 47 :2 VPO (10 8) G(7:5)
@37) 48 p
(15\,I 53 (38) 49 11 8
3950 |10 VPO(:5) G(4:2)
@253 |2 3
L @954 | Vss
( (44y55 | i 37EN vg?, " Pre:o, 1R (7:0)
£ x :
(45 56 |2 D6 06
:46)57 i D5 o 05 a0 o
47} 58 D4 .0. 04 y) Ay .0
(7\" ::8 Y 4859 |2 ps T4HCTS74 .| | 2
49)60 |2 D2 02 8(2:0),'3 18 (7:0)
s0) 61 D1 o1
_51)62 |2 Do 00
H{vss CLK
v
SAATITIA \?EO (4:0) , B(7:3)
@1y 42— HREF s
(1726 — VREF
@738 |—» Hs
@0) 41 — vs
(60)3 — RTCO
(28)39 |— RTS1
(29) 40 —> RTSO
(63)64 |—» GPSW
(14) 23 |—» aouT
(20)29 |—» LLC e.g. 74HCT240
(21) 30 LLca {>o—>— LLC2N
(32) 31 —» CREF
23) 32 |—» RES

MGG073

The pin numbers given in parenthesis refer to the QFP84 package.
12C-bus control bits:

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

RGB888 = 1 (subaddress 12H, bit D3).

Fig.31 Application diagram for RGB 24-bit output format.
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16 I12C-BUS DESCRIPTION

16.1 I2C-bus format
| S| SLAVEADDRESS | AcCK] SUBADDRESS |AcK| DATA(NBYTES) [ACK]| P |
Table 6 Description of I2C-bus format
CODE DESCRIPTION

S START condition

Slave address | 0100 100Xb (IICSA = LOW) or 0100 101Xb (IICSA = HIGH)

ACK acknowledge generated by the slave

Subaddress subaddress byte, see Table 7

Data data byte, see Table 7; note 1

P STOP condition

X read/write control bit;

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

read = 49H or 4BH; note 2
write = 48H or 4AH

Slave address

IICSA=00r1
Subaddress 00H chip version read and write; note 3

O1H reserved -
02H to O5H front-end part read and write
06H to 13H decoder part read and write
14H reserved -
15H to 17H decoder part read and write
18H to 19H reserved -
1AH to 1CH line-21 text slicer part read only
1DH to 1EH reserved -
1FH status byte read only

Notes

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

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

3. The I2C-bus subaddress 00 has to be initialized with 0 before being read.
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Table 7 12C-bus receiver/transmitter overview

READ WRITE lICSA

SLAVE ADDRESS

49H and 4BH 48H and 4AH 01

REGISTER SUB-

FUNCTION ADDR D7 D6 DS D4 D3 D2 D1 DO
Chip version 00 IDO7 ID06 IDO5 ID04 1DO3 IDO2 IDO1 IDOO
Reserved 01 0] [§)] ) M ) M m )
Analog input 02 FUSE1 | FUSEO | GUDL2 | GUDL1 GUDLO MODE2 | MODE1 | MODEO
control 1
Analog input 03 m HLNRS | VBSL | WPOFF HOLDG GAFIX | GAI28 GAI18
control 2
Analog input 04 GAI17 | GAIl6 | GAI15 | GAI4 GAI13 GAI12 GAI GAl10
control 3
Analog input 05 GAI27 | GAI26 | GAI25 | GAI24 GAIZ23 GAI22 GAl21 GAI20
control 4
Horizontal sync start 06 HSB7 HSB6 | HSB5 | HSB4 HSB3 HSB2 HSB1 HSBO
Horizontal sync stop 07 HSS7 | HSS6 | HSS5 | HSS4 HSS3 HSS82 HSS1 HSS0
Sync control 08 AUFD | FSEL | EXFIL m VTRC HPLL VNOI1 | VNOIO
Luminance control 09 BYPS | PREF | BPSS1 | BPSSO VBLB UPTCV | APER1 | APERO
Luminance 0A BRIG7 | BRIG6 | BRIG5 | BRIG4 BRIG3 BRIG2 | BRIG1 BRIGO
brightness

Luminance contrast 0B | CONT7 | CONT6 | CONT5 | CONT4 CONT3 CONT2 | CONT1 | CONTO
Chroma saturation (00 SATN7 | SATN6 | SATN5 | SATN4 SATN3 SATN2 | SATN1 SATNO
Chroma Hue control oD HUEC7 | HUEC6 | HUECS | HUEC4 HUEC3 HUEC2 | HUEC1 | HUECO

Chroma control OE | CDTO | CSTD2 | CSTD1 | CSTDO DCCF FCTC | CHBW1 { CHBWO
Reserved OF m M M M m ® m m
Format/delay control | 10 | OFTS1 | OFTSO | HDEL1 | HDELO VRLN YDEL2 | YDEL1 | YDELO
Output control 1 11 GPSW | CM99 | FECO |COMPO OEYC OEHV VIPB COLO
Output control 2 12 | RTSE1 | RTSEO m CBR RGB888 DIT AOSL1 | AOSLO
Output control 3 13 [ VCTR1 | VCTRO | CCTR1 | CCTRO BCHI1 BCHI0o | BCLO1 | BCLOO
Reserved 14 ) M [} ) ) m m M
V_GATE1_START 15 | VSTA7 | VSTA6 | VSTA5 | VSTA4 VSTA3 VSTA2 | VSTA1 | VSTAO
V_GATE1_STOP 16 | vSTO7 | vSTO6 | VSTOS | VSTO4 VSTO3 VSTO2 | VSTO1 | VSTOO
V_GATE1_MSB 17 0 0 0 0 0 0 VSTO8 | VSTAS
Reserved 18-19 () M (@) M M) [§)) (1) [§))
Text slicer status 1A 0 0 0 0 F2VAL F2RDY F1VAL | F1RDY
Decoded bytes of 1B P1 BYTE16 {BYTE15|BYTE14| BYTE13 BYTE12 | BYTE11 | BYTE10
the text slicer 1C P2 |BYTE26|BYTE25|BYTE24| BYTE23 BYTE22 | BYTE21 | BYTE20
Reserved 1D-1E m M 6] m M )] ) )
Status byte 1F STTC | HLCK | FIDT | GLIMT GLIMB WIPA | SLTCA | CODE
Note

1. All unused control bits must be programmed with logic 0.
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16.2 12C-bus detail

The I2C-bus receiver slave address is 48H/49H. Subaddresses OF, 14, 18, 19, 1D and 1E are reserved; subaddress 01
is reserved for chip version.

16.2.1 SUBADDRESS 00
Table 8 Chip version SA00
LOGIC LEVELS
FUNCTION
1IDO7 ID06 IDOS iD04 iDO3 1D02 1DO1 IDOO0
Chip version in read mode(V 0 0 0 1 X X X X
chip version number reserved
Note
1. The I°C-bus subaddress 00 has to be initialized with logic 0 before reading it.
16.2.2 SUBADDRESS 02
Table 9 Analog control 1 SA02
CONTROL BITS D2 TO DO
FUNCTION()
MODE 2 MODE 1 MODE 0
Mode 0: CVBS (automatic gain) 0 0 0
Mode 1: CVBS (automatic gain) 0 0 1
Mode 2: CVBS (automatic gain) 0 1 0
Mode 3: CVBS (automatic gain) 0 1 1
Mode 4: Y (automatic gain) + C (gain channel 2 fixed to GAI2 level) 1 0 0
Mode 5: Y (automatic gain) + C (gain channel 2 fixed to GAI2 level) 1 0 1
Mode 6: Y (automatic gain) + C (gain channel 2 adapted to Y gain) 1 1 0
Mode 7: Y (automatic gain) + C (gain channel 2 adapted to Y gain) 1 1 1
Note
1. Mode select (see Figures 32 to 39).
Table 10 Analog control 1 SA 02, D5 to D3 (see Fig.14)
CONTROL BITS D5 TO D3
DECIMAL VALUE UPDATE HYSTERESIS FOR 9-BIT GAIN
GUDL 2 GUDL 1 GUDL 0
0. off 0] 0 0
4 17 LSB 1 1 1

Table 11 Analog control

ANALOG FUNCTION SELECT FUSE

CONTROL BITS D7 AND D6

FUSE 1 FUSE 0
Amplifier plus anti-alias filter bypassed 0 0
(o] 1
Amplifier active 1 0
Amplifier plus anti-alias filter active 1 1
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Al22 —— Alzz ——
Azl —— AD2 r/—b CHROMA Azl —— AT > cHROMA
A2l —— LUMA
Nid IAD1 e 2:?‘1' ————— AD1 e LUMA
L_' MGCE37 MGCe38
Fig.32 Mode 0; CVBS (automatic gain). Fig.33 Mode 1; CVBS (automatic gain).
AlZ2 —— Al22
A2t —— AP T~ cHROMA Al2) —— . [~ CHROMA
_ ~—— LUMA A2 —— T~———Pp LUMA
2”% - _]AD‘ — Y} Fp— AD1 — v
MGC839 MGC840
Fig.34 Mode 2; CVBS (automatic gain). Fig.35 Mode 3; CVBS (automatic gain).
Al22 —— AD2 Az — [ o]
A2 —— > CHROMA A2l —— 5I'T —————» cHROMA
ﬁ}ﬁ —_— AD1 _—» LUMA ﬁ”? —_— AD1 _—> LUMA
MGCB41 MGC642
Fig.36 Mode 4 Y (automatic gain) + C Fig.37 Mode 5 Y (automatic gain) + C
{gain channel 2 fixed to GAI2 level). (gain channel 2 fixed to GAIZ level).
Al22 —— AD2 AI22 ——__ AD2
A2l —— __——» CHROMA A2t —— __ > CHROMA
2”% :/__|E|____/—> LUMA 2”% — AD1 P LUMA
MGC643 MGCs844
Fig.38 Mode 6 Y (automatic gain) + C Fig.39 Mode 7 Y (automatic gain) + C
{(gain channel 2 adapted to Y gain). (gain channel 2 adapted to Y gain).
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16.2.3 SUBADDRESS 03
Table 12 Analog control 2 (AICO2) SA03

FUNCTION LOGIC LEVEL DATA BIT
Static gain control channel 1 (GAI18) (see SA04)
Sign bit of gain control |  seeTable 13 I DO
Static gain control channel 2 (GAI28) (see SA05)
Sign bit of gain control |  seeTable1a4 | D1
Gain control fix (GAFIX)
Automatic gain controlled by MODE 1 and MODE 0 0 D2
Gain control is user programmable via GAI1 + GAI2 1 D2
Automatic gain control integration (HOLDG)
AGC active 0 D3
AGC integration hold (freeze) 1 D3
White peak off (WPOFF)
White peak control active 0 D4
White peak off 1 D4
Vertical blanking select (VBSL)
Long vertical blanking 0 D5
Short vertical blanking 1 D5
HL not reference select (HLNRS)
Normal clamping by HL not 0 D6
Reference select by HL not 1 D6

16.2.4 SUBADDRESS 04
Table 13 Gain control analog (AIC03); static gain control channel 1 GAI1 SA 04, D7 to DO

DECIMAL GAIN Sé?TN CONTROL BITS D7 TO DO
VALUE (dB)
GAI18 | GAM7 | GAIM6 | GAI15 | GAI14 | GAH3 | GAI12 | GAIl1 GAI10

0.... -5.98 0 0 0 (o] 0 0 0 0 0]

....255 0 0 1 1 1 1 1 1 1 1

256.... 0 1 0 0 0 0 0 0 0 0

....511 5.98 1 1 1 1 1 1 1 1 1
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16.2.5 SUBADDRESS 05
Table 14 Gain control analog (AIC04); static gain control channel 2 GAI2 SA 05, D7 to DO
SIGN BIT
DECIMAL | GAIN | (sa 03, D1) CONTROL BITS D7 to DO
VALUE (dB)
GAI28 GAI27 | GAI26 | GAI25 | GAI24 | GAI23 | GAI22 | GAI21 | GAI20
0. -5.98 0 0 0 0 0 0 0 0 0
....255 0 0 1 1 1 1 1 1 1 1
256.... 0 1 o] 0 0 0 (o} 0 0 0
...511 5.98 1 1 1 1 1 1 1 1 1
16.2.6 SUBADDRESS 06
Table 15 Horizontal sync begin SA 06, D7 to DO
DELAY TIME CONTROL BITS D7 to DO
(STEP SIZE = 8/LLC) HSB7 HSB6 | HSB5 | HSB4 | HSB3 | HSB2 | HSB1 | HSBO
-128...-108 forbidden (outside available central counter range)
-107... 1 0 0 1 0 1 0 1
...108 0 1 1 0 1 1 0] 0
109...127 forbidden (outside available central counter range)
16.2.7 SUBADDRESS 07
Table 16 Horizontal sync stop SA 07, D7 to DO
DELAY TIME CONTROL BITS D7 to DO
(STEP SIZE = 8/LLC) HSS7 HSS6 | HSS5 | HSS4 | HSS3 | HSS2 | Hss1 | Hsso
-128...-108 forbidden (outside available central counter range)
-107... 1 0 (4] 1 0 1 0 1
...108 0 1 1 0 1 1 0 o]
109...127 forbidden (outside available central counter range)
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16.2.8 SUBADDRESS 08
Table 17 Sync control SA 08, D7 to D5, D3 to DO

FUNCTION VNOI BITS LOGIC LEVELS DATA BITS
Vertical noise reduction (VNOI)
Normal mode VNOI1 0 D1
VNOIO 0 Do
Searching mode VNOI1 0 Dt
VNOIO 1 Do
Free running mode VNOI1 1 D1
VNOIO 0 Do
Vertical noise reduction bypassed VNOI1 1 D1
VNOIO 1 Do
Horizontal PLL (HPLL)
PLL closed HPLL 0 D2
PLL open, horizontal frequency fixed HPLL 1 D2
TV/VTR mode select (VTRC)
TV mode VTRC 0 D3
(recommended for poor quality TV signals only)
VTR mode (recommended as default setting) VTRC 1 D3
Extended loop filter (EXFIL)
Word width of the loop filter (LF2) amplification = 16-bit EXFIL 0 D5
Word width of the loop filter (LF2) amplification = 14-bit EXFIL 1 D5
Field selection (FSEL)
50 Hz, 625 lines FSEL 0 Dé
60 Hz, 525 lines FSEL 1 D6
Automatic field detection (AUFD)
Field state directly controlled via FSEL AUFD 0 D7
Automatic field detection AUFD 1 D7
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16.2.9 SUBADDRESS 09
Table 18 Luminance control SA 09, D7 to DO

FUNCTION APEBF:.I'.BSPSS LOGIC LEVELS DATA BITS

Aperture factor (APER)

Aperture factor =0 APER1 0 D1
APERO 0 DO

Aperture factor = 0.25 APER1 0 D1
APERO 1 Do

Aperture factor = 0.5 APER1 1 D1
APERO 0 DO

Aperture factor = 1.0 APER1 1 D1
APERO 1 DO

Update time interval for AGC value (UPTCV)

Horizontal update (once per line) UPTCV 0 D2

Vertical update (once per field) UPTCV 1 D2

Vertical blanking luminance bypass (VBLB)

Active luminance processing VBLB 0 D3

Luminance bypass during vertical blanking VBLB 1 D3

Aperture band pass (centre frequency) (BPSS)

Centre frequency = 4.1 MHz BPSS1 0 D5
BPSS0O 0 D4

Centre frequency = 3.8 MHz; note 1 BPSS1 0 D5
BPSS0 1 D4

Centre frequency = 2.6 MHz; note 1 BPSS1 1 D5
BPSSO 0 D4

Centre frequency = 2.9 MHz; note 1 BPSS1 1 D5
BPSSO 1 D4

Prefilter active (PREF)

Bypassed PREF 0 D6

Active PREF 1 Dé

Chrominance trap bypass (BYPS)

Chrominance trap active; default for CVBS mode BYPS o D7

Chrominance trap bypassed; default for S-Video mode BYPS 1 D7

Note

1. Not to be used with bypassed chrominance trap.

1996 Sep 05 47

B 711082t 0108245 T27 WE

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors

Preliminary specification

Enhanced Video Input Processor (EVIP) SAA7111A
16.2.10 SUBADDRESS OA
Table 19 Luminance brightness control BRIG7 to BRIGO SA 0A
CONTROL BITS D7 to DO
OFFSET
BRIG7 BRIG6 BRIGS BRIG4 BRIG3 BRIG2 BRIG1 BRIGO
255 (bright) 1 1 1 1 1 1 1 1
128 (CCIR level) 1 0 0 0 0 0 0 0
0 (dark) 0 0 0 0 0 4] 0 0
16.2.11 SUBADDRESS 0B
Table 20 Luminance contrast control CONT7 to CONTO SA 0B
GAIN CONTROL BITS D7 to DO
CONT7 | CONT6 | CONT5 | CONT4 | CONT3 | CONT2 | CONT1 CONTO
1.999 (maximum) 0 1 1 1 1 1 1 1
1.109 (CCIR level) 0 1 0 0 0 1 1 1
1.0 0 1 0 0] 0 0 0 0
0 (luminance off) 0 0 0 0 0 0 0 0
—1 (inverse luminance) 1 1 0 0 0 0 0 0
-2 (inverse luminance) 1 o 0 0 o o 0 0
16.2.12 SuBADDRESS 0C
Table 21 Chrominance saturation control SATN7 to SATNO SA 0C
GAIN CONTROL BITS D7 to DO
SATN7 | SATNG6 | SATN5 | SATN4 | SATN3 | SATN2 | SATN1 | SATNO
1.999 (maximum) 0 1 1 1 1 1 1 1
1.0 (CCIR level) 4] 1 0 0 0 o] 0 (0]
0 (colour off) 0] 0] 0 0 0 0] 0 0
-1 (inverse chrominance) 1 1 0 0 0 0 0 0
—2 (inverse chrominance) 1 0 0 0 0 0 0 0
16.2.13 SUBADDRESS 0D
Table 22 Chrominance hue control HUEC7 to HUECO SA 0D
CONTROL BITS D7 to DO
HUE PHASE (DEG)
HUEC7 | HUEC6 | HUECS HUEC4 | HUEC3 | HUEC2 HUEC1 HUECO
+178.6.... 0 1 1 1 1 1 1 1
0. 0 0 0 0 0] 0 0 0
-180 1 0 0 (¢] 0] 0] 0 0
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16.2.14 SuUBADDRESS OE
Table 23 Chrominance control SA OE

CHBW/CSTD LOGIC DATA
FUNCTION BITS LEVELS | BITS
Chroma bandwidth (CHBWO0 and CHBW1)
Small bandwidth (= 620 kHz) CHBW1 0] D1
CHBWO 0] DO
Nominal bandwidth (= 800 kHz) CHBWI1 0 D1
CHBWO 1 DO
Medium bandwidth (= 920 kHz) CHBWA1 1 D1
CHBWO 0 Do
Wide bandwidth (= 1000 kHz) CHBWA1 1 D1
CHBWO 1 Do
Fast colour time constant (FCTC)
Nominal time constant FCTC o D2
Fast time constant FCTC 1 D2
Disable chrominance comb filter (DCCF)
Chrominance comb filter on {during VREF = 1) (see Figs 23 and 24) DCCF 0 D3
Chrominance comb filter off DCCF 1 D3
Colour standard (CSTDO to CSTD2); logic levels 100, 110 and 111 are reserved, do not use
Colour standard control automatic switching between PAL BGHI and CSTD2 0 Dé
NTSC M (NTSC-Japan with special level adjustment; luminance brightness CSTD1 ) D5
subaddress 0A = 95H, luminance contrast subaddress 0BH = 48H) CSTDO 0 Da
Colour standard control automatic switching between NTSC 4.43 (50 Hz) CSTD2 0 Dé
and PAL 4.43 (60 Hz) CSTD1 0 DS
CSTDO 1 D4
Colour standard control automatic switching between PAL N and CSTD2 o Dé
NTSC 4.43 (60 Hz) CSTD1 1 D5
CSTDO 0 D4
Colour standard control automatic switching between NTSC N and PAL M CSTD2 0 D6
CSTD1 1 D5
CSTDO 1 D4
Colour standard control automatic switching between SECAM and CSTD2 1 D6
PAL 4.43 (60 Hz) CSTD1 0 D5
CSTDO 1 D4
Clear DTO (CDTO)
Disabled CDTO 0 D7
Every time CDTO is set, the internal subcarrier DTO phase is reset to 0° CDTO 1 D7
and the RTCO output generates a logic 0 at time slot 68 (see RTCO
description Fig.19). So an identical subcarrier phase can be generated by
an external device (e.g. an encoder).
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16.2.15 SUBADDRESS 10
Table 24 Format/delay control SA 10

LUMINANCE DELAY COMPENSATION CONTROL BITS D2 to DO
(STEPS IN 2/LLC) YDEL2 YDEL1 YDELO
—4... 1 0 0
0. 0 0 0
.3 0 1 1

Table 25 VREF pulse position and length VRLN SA 10 (D3)

VREF at 60 Hz 525 LINES® VREF at 50 Hz 625 LINES®)
VRLN
0 1 0 1
Length 240 242 286 288
Line number first last first last first last first last
Field 10 19(22) | 258 (261) | 18(21) | 259 (262) 24 309 23 310
Field 2(1) 282 (285) | 521 (524) | 281 (284) | 522 (525) 337 622 336 623

Notes
1. The numbers given in parenthesis refer to CCIR line counting.
2. Additional VREF positions can be achieved via I2C-bus bits VCTR1 and VCTRO (see Fig.7).

Table 26 Fine position of HS HDELO and HDEL1 SA 10

FINE POSITION OF HS WITH A STEP SIZE CONTROL BITS D5 and D4
OF 2/LLC HDEL1 HDELO
0 0 0
1 0 1
2 1 0
3 1 1

Table 27 Output format selection OFTS0 and OFTS1 SA 10

CONTROL BITS D7 and D6

FORMATS
OFTS1 OFTSO0

RGB (5, 6, 5), RGB (8, 8, 8) (dependent on 0 0
control bit RGB888) see Table 29

YUV 422 186 bits 0 1
YUV 411 12 bits 1 0
YUV CCIR-656 8 bits 1 1
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16.2.16 SUBADDRESS 11
Table 28 Output control 1 SA 11

FUNCTION BITS LOGIC LEVELS DATA BIT
Colour on (COLO)
Automatic colour killer COoLO 0 ' Do
Colour forced on COLO 1 DO
Decoder VIP bypassed (VIPB)
DMSD data to YUV output VIPB 0 D1
ADC data to YUV output; dependent on mode ViPB 1 D1
settings

Output enable horizontal/vertical sync (OEHV)

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

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

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

FEI sampling at CREF = LOW FECO 0 D5
(SAA7110 compatible; (see Fig.20)

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

Default value CM9g 0 Dé
To be set if SAA7199 (digital encoder) is used for CM99 1 Dé

re-encoding in conjunction with RTCO

General purpose switch (GPSW)

Switches directly pin 64 GPSW GPSW 0 D7
GPSW 1 D7
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16.2.17 SUBADDRESS 12
Table 29 Output control 2 SA 12, D7 to D6, D4 to DO
FUNCTION AOSL BITS LOGIC LEVELS DATA BITS
Analog test select (AOSL)
AOUT connected to internal test point 1 AOSL1 0 D1
AOQOSLO 0 DO
AQOUT connected to input AD1 AOSL1 0 D1
AOSLO 1 Do
AOUT connected to input AD2 AOSL1 1 D1
AQOSLO 0 Do
AQUT connected to internal test point 2 AOSL1 1 D1
AOSLO 1 Do
Dithering (noise shaping) control (DIT) .
Dithering off DIT 0 D2
Dithering on DIT 1 D2
RGB output format selection (RGB888)
RGB (5, 6, 5) RGB888 0 D3
RGB (8, 8, 8) RGB888 1 D3
Chrominance interpolation filter function (CBR)
Cubic interpolation (default) CBR 0 D4
Linear interpolation (lower bandwidth) CBR 1 D4
Real time outputs mode select (RTSE0)
ODD switched to output pin 40 RTSEO 0] D6
VL switched to output pin 40 RTSEO 1 Dé
Real time outputs mode select (RTSE1)
PLIN switched to output pin 39 RTSE1 0 D7
HL switched to output pin 39 RTSE1 1 D7
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16.2.18 SUBADDRESS 13
Table 30 Output control 3 SA 13

FUNCTION BITS LOGIC LEVELS DATA BITS
Bypass control LOW for VPO7 to VPOO
No bypass BCLO1 0 D1
BCLOO 0 Do
Permanent bypass BCLO1 0 D1
BCLOO 1 Do
Bypass controlled by V_GATE BCLO1 1 D1
BCLOO 0 Do
Bypass controlled by delayed V_GATE BCLO1 1 D1
BCLOO 1 Do
Bypass control HIGH for VPO15 to VPO8
No bypass BCHI 0 D3
BCHIO 0] D2
Permanent bypass BCHI1 0 D3
BCHIO 1 D2
Bypass controlled by V_GATE BCHI1 1 D3
BCHIO 4] D2
Bypass controlled by delayed V_GATE BCHiIA 1 D3
BCHIO 1 D2
Clock Reference Output Control
CREF is independent of VREF CCTR1 0 D5
CCTRO 0 D4
CREFis LOWif VREF =0 CCTR1 o] D5
CCTRO 1 D4
CREF is HIGH if VREF =0 CCTR1 1 D5
CCTRO 0 D4
CREF always = 1 CCTR1 1 D5
CCTRO 1 D4
Vertical Reference Output Control (VREF)
Internal VREF VCTR1 0 D7
VCTRO 0 D6
VREF_CCIR VCTR1 0 D7
VCTRO 1 D6
Programmable V_GATE VCTR1 1 D7
VCTRO 0] D6
Delayed programmable V_GATE VCTR1 1 D7
VCTRO 1 D6
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16.2.19 SUBADDRESS 15
Table 31 Start of decoded data on VPO-port SA 15; note 1

Frame .
line() D::::':l s AN‘|IS7,BDO) CONTROL BITS D7 to DO
FIELD counting
vsTag | VSTA | VSTA | VSTA | vSTA | VSTA | VSTA | VSTA | VSTA
7 6 5 4 3 2 1 0
50 Hz | 1st 1 312 1 0 0 1 1 1 0 0 0
2nd| 314
1st 2 0.... 0 0 0 0 0 0 0 0 0
2nd| 315
1st| 312 310 1 0 0 1 1 0 1 1 1
2nd| 625
60Hz | 1st| 1 (4) 262 1 0 ) 0 0 0 1 1 0
2nd | 264 (267)
1st| 2(5) 0... 0 0 0 0 0 0 0 0 0
2nd | 265 (268)
1st | 262 (265) | ...260 1 0 0 0 0 0 1 0 1
2nd| 525 (3)

Notes
1. Start of decoded data on VPO-port (end of bypassed region; start of VREF if selected by VCTR1 and VCTRO).
2. Line numbers in brackets refer to CCIR line counting.
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16.2.20 SUBADDRESS 16

Table 32 Start of decoded data on VPO-port SA 186; note 1

Frame .
line@ |Decimal| MSB CONTROL BITS D7 to DO
. value | (SA 17, D0)
FIELD counting
VSTO8 VSTO | VSTO | VSTO | VSTO | VSTO | VSTO | VSTO | VSTO
7 5 4 3 2 1 0
S50 Hz | st 1 312 1 0 1 1 1 0 0 0
2nd 314
1st 2 0.... 0 0 0 0 0 0 0 0
2nd 315
1st 312 ....310 1 0 1 1 0 1 1 1
2nd 625
60 Hz | 1st 1(4) 262 1 0 0 ] 0 1 1 0
2nd | 264 (267)
1st 2 (5) 0.... 0 0 0 0 0 0 0 0
2nd | 265 (268)
1st | 262 (265) | ....260 1 0 0 0 0 1 0 1
2nd | 525 (3)

Notes

1. Start of decoded data on VPO-port (begin of bypassed region; stop of VREF if selected by VCTR1 and VCTRO).
2. Line numbers in brackets refer to CCIR line counting.

16.2.21 SUBADDRESS 17
Table 33 Sign bits of the VBI-data stream control

FUNCTION LOGIC LEVELS CONTROL BITS
VBIl-data stream start (VSTAS); see SA 15
Sign bit VBI-data stream start | see Table 31 | DO
VBI-data stream stop (VSTAS); see SA 16
Sign bit VBI-data stream stop l see Table 32 I D1
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16.2.22 SUBADDRESS 1A (READ-ONLY REGISTER)
Table 34 Line-21 text slicer status SA 1A, D3 to DO

cor\llfrcn-g:._'san's FUNCTION DATA BIT
F1RDY new data on field 1 has been acquired (for asynchronous reading); active HIGH Do
F1VAL Line-21 of field 1 carries valid data; active HIGH D1
F2RDY new data on field 2 has been acquired (for asynchronous reading); active HIGH D2
F2VAL Line-21 of field 2 carries valid data; active HIGH D3

16.2.23 SUBADDRESS 1B (READ-ONLY REGISTER)

Table 35 First decoded data byte of the text slicer SA 1B

12C-BUS
CONTROL BITS FUNCTION DATA BIT
BYTE1 (6 to 0) |data bit 6 to O of first data byte D6 to DO
P1 parity error flag bit; bit goes HIGH when a parity error has occurred D7

16.2.24 SUBADDRESS 1C (READ-ONLY REGISTER)
Table 36 Second decoded data byte of the text slicer SA 1C

I2C-BUS
CONTROL BITS FUNCTION DATA BIT
BYTEZ2 (6 to 0) | data bit 6 to 0 of second data byte D6 to DO
P2 parity error flag bit; bit goes HIGH when a parity error has occurred D7
16.2.25 SUBADDRESS 1F (READ-ONLY REGISTER)
Table 37 Status byte SA 1F
12C-BUS
CONTROL BITS FUNCTION DATA BIT
CODE colour signal in accordance with selected standard has been detected; active HIGH Do
SLTCA slow time constant active in WIPA-mode; active HIGH D1
WIPA white peak loop is activated; active HIGH D2
GLIMB gain value for active luminance channel is limited [min (bottom)]; active HIGH D3
GLIMT gain value for active luminance channel is limited [max (top)]; active HIGH D4
FIDT identification bit for detected field frequency; LOW = 50 Hz, HIGH = 60 Hz D5
HLCK status bit for locked horizontal frequency; LOW = locked, HIGH = unlocked Dé
STTC status bit for horizontal phase loop; LOW = TV time-constant, D7
HIGH = VTR time-constant
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17 FILTER CURVES

17.1 Anti-alias filter curve
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Fig.40 Anti-alias filter.

17.2 TUF-block filter curve
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Fig.41 Interpolation filter for the upsampled CVBS-signal.
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17.3 Luminance filter curves
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Fig.42 Luminance control SA 09H, 4.43 MHz Trap/CVBS mode, prefilter on, different aperture bandpass centre

frequencies.
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Fig.43 Luminance control SA 09H, 4.43 MHz Trap/CVBS mode, prefilter on, different aperture factors.
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Fig.44 Luminance control SA 09H, 4.43 MHz Trap/CVBS mode, prefilter off, different aperture band-pass centre
frequencies.
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Fig.45 Luminance control SA 09H, Y/C mode, prefilter on, different aperture factors.
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Fig.46 Luminance control SA 09H, Y/C mode, prefilter off, different aperture factors.

Vy AN

(@8) ;//ﬂ/?/ﬁ\\ o \\\

6 M "

i N/ T

\ [ NG

& \ /
\

0, 2 4 6 8

v (MH2)

(1) = 43H; (2) = 53H; (3) = 63H; (4) = 73H.

Fig.47 Luminance control SA 09H, 3.58 MHz Trap/CVBS mode, prefilter on, different aperture band-pass centre
frequencies.
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Fig.48 Luminance control SA 09H, 3.58 MHz Trap/CVBS mode, prefilter on, different aperture factors.
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Fig.49 Luminance control SA 09H, 3.58 MHz Trap/CVBS mode, prefilter off, different aperture band-pass centre
frequencies.
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17.4 Chrominance filter curves
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Transfer characteristics of the chrominance low-pass dependent on CHBW([1 : 0] settings.
(1) CHBW [1 : 0] = 00; (2) CHBW [1 : 01 = 01; (3) CHBW [1 : 0] = 10; (4) CHBW [1: 0] = 11.
Fig.50 Chrominance filter.

18 12C-BUS START SET-UP
+ The given values force the following behaviour of the SAA7111A:
- the analog input Al11 expects a signal in CVBS format; analog anti-alias filter active
— automatic field detection
- YUV 4:2:2 16-bit output format enabled
— outputs HS, HREF, VREF and VS active
— contrast, brightness and saturation control in accordance with CCIR standards
— chrominance processing with nominal bandwidth (800 kHz).

1996 Sep 05 o
s 7110826 01082L0 233 HA

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors

Preliminary specification

Enhanced Video Input Processor (EVIP) SAA7111A
Table 38 12C-bus start set-up values
SuB FUNCTION NAME( VALUES BIN) HEX)
(HEX) 716(5|4(3|2|1|0]|START
00 | chip version 1D07 to IDOO0; note 2 ojojojoj0j0|0O]jo0 00
o1 reserved o{ojofofo|ojOo|oO 00
02 [analog input control 1 FUSE1 and FUSEO, GUDL2 to GUDLO, 11]1]0|0jO0]O]O]|O Co
MODE2 to MODEO
03 |[analoginputcontrol2 | X, HLNRS, VBSL, WPOFF, HOLDG, ojoj1{ojojo|1]1 23
GAFIX, GAI28, GAI18
04 |analoginputcontrol 3 | GAI17 to GAI10 ojo0|(o0f(o0jojojo]oO 00
05 |analoginput control 4 | GAI27 to GAI20 ojojo0f(ojojoijolo 00
06 | horizontal sync start HSB7 to HSBO 111j1|0}1]0[1]1 EB
07 | horizontal sync stop HSS7 to HSSO 1]111]0]010]0}0 EO
08 sync control AUFD, FSEL, EXFIL, X, VTRC, HPLL, 1101010110010 88
VNOI1 and VNOIO
09 |luminance control BYPS, PREF, BPSS1 and BPSSO,VBLB, | 0|0 |0|O0jO0|O]|O]1 ot
UPTCV, APER1 and APERO
OA | luminance brightness BRIG7 to BRIGO 1{ofo|jo|0ojJO]O}O 80
OB [luminance contrast CONT7 to CONTO oj1{ofofOf1|1]|1 47
0C | chrominance saturation | SATN7 to SATNO oj1{ojofojojoj|o 40
0D | chroma hue control HUEC7 to HUECO ojfo|jojojojojo|oO 00
OE | chrominance control CDTO, CSTD2 to CSTDO, DCCF, FCTC, |0 (o]0 ]Oo|0]lO}|O]| 1 01
CHBW1 and CHBWO
OF |reserved cofofo{ofofoOf|O}oO 00
10 | format/delay control OFTS1 and OFTS0, YDEL2 to YDELO o(1|j]0|0|J0]O]O}O 40
HDEL1 and HDELO, VRLN
11 output control 1 GPSW, CM99, FECO, COMPO, OEYC, |0 |O|Of1}{1]1}0]0O 1C
OEHV, VIPB, COLO
12 | output control 2 RTSE1 and RTSEO, X, CBR, RGB888 o(ojoj0j0|o0jo]|1 01
DIT, AOSL1 and AOSLO
13 | output control 3 CCTR1 and CCTRO, BCHI1 and BCHIO, {0 |0 [0 [0 |O O [0 |O 00
BCLO1 and BCLOO, VCTR1 and VCTRO
14 reserved 0jo0o|j0|j]0]0O]|]0O]0O]|O 00
15 | VBIl-data stream start VSTA7 to VSTAD ojojofojofo|o]oO 00
16 | VBIl-data stream stop VSTO7 to VSTOO ojojofojofOf0O]O 00
17 | MSBs for VBI control X, X, X, X, X, X, VSTOS, VSTAS oj]oioj]oj]O]|]O]]O]O 00
18-19 |reserved ojojofojofojo]o 00
1A |text slicer status 0, 0,0, 0, F2VAL, F2RDY, F1VAL, F1IRDY read only register
1B | decoded bytes of the P1, BYTE1(6 to 0)
1C | text slicer P2, BYTE2(6 to 0)
1D-1E | reserved ofoJofJoJoJoJofo] oo
1F | status byte STTC, HLCK, FIDT, GLIMT, GLIMB, read only register
WIPA, SLTCA, CODE
Notes

1. Al X values must be set to LOW.
2. The I2C-bus subaddress 00 has to be initialized with logic 0 prior to being read.
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19 PACKAGE OUTLINES
LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SO0T314-2
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1] 25 5 mm
scale

DIMENSIONS (mm are the original dimensions)

unm | A LA Ay [ As lbp | o DM EM| & |Hp | He | L Ll @ | v |w |y [zoMzeM o

max.
0.20 | 1.45 0.27 | 0.18 | 10.1 | 10.1 12.15] 12.15 0.75 | 0.69 145|145 | 7°
mm 1160 | nos | 135|925 017|012 | 99 | 090 | O |1185|11:85| 1O [ 045|059 | 02 [012] 01 | yox | 405 | oo
Note
1. Plastic or metat protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION ISSUE DATE

SOT314-2 = @ 95-12-19
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QFP64: plastic quad flat package; 64 leads (lead length 1.6 mm); body 14 x 14 x 2.7 mm SOT393-1
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Hp =|v®)|8]
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DIMENSIONS (mm are the original dimensions)

UNIT | A 1Ay f A2 [As [ bp| c [DM|EM| e [Ho [ He| L o]l @ ] v | w /|y |zoWze® @

0.25 [ 275 0.45 [ 0.23 | 14.1 | 141 17.45(17.45 1.03 | 1.4 12 | 12| 7°
mm 1300 610 | 255 | 925 | 020 | 013 | 13.0 | 13.0 | OB |16.05|16.05| 160 | 073 | 1.4 | 016 [ 016|010 | o0 | o5 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC El1AJ PROJECTION ISSUE DATE

SOT393-1 MS-022 == @ oo
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PLCC68: plastic leaded chip carrier; 68 leads SOT188-2
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DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)

Aq Ay M| g Ky ZpM|zg
UNIT) A | in.| A% |max| Pp | P2 | D E e (e | eg Ho | He | k| il V]W Y | 'max.| max.| B
4.57 0.53 | 0.81 124.33|24.33 23.62|23.62(25.27|25.27( 1.22 144
MM | 449 | 051 | 025|330 | 533 | 066 [24.13|24.13| 127 [22161 |22.61 | 25.02| 25.02| 1.07 | 051 | 102 | 018 | 0.18 | 0.10 | 2.16 | 2.16 .
a5
X 0.180 0.0210.032 ] 0.958 | 0.958 0.93010.930| 0.995] 0.995| 0.048 0.057
inches| 165 |0:020 | 0.01 | 043 | '%a | 056 | 0950 | 0.950 | %05 |0.850 | 0890 | 0.985| 0.985 | 0.042 | °-02° | o 0an | 0-007 {0.007 | 0.004| 0.085 | 0.085
Note
1. Plastic or metal protrusions of 0.01 inches maximum per side are not included.
REFERENCES
QUTLINE EUROPEAN ISSUE DATE
VERSION EC JEDEG EIAS PROJECTION
S2-H-1F
SOT188-2 112E10 MO-047AC =& P
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20 SOLDERING
20.1 Introduction

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

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

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

20.2 Reflow soldering

Reflow soldering techniques are suitable for all PLCC and
QFP packages.

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

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

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C.

20.3 Wave soldering

20.3.1 PLCC

Wave soldering techniques can be used for all PLCC
packages if the following conditions are observed:

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

» The longitudinal axis of the package footprint must be
parallel to the solder flow.

¢ The package footprint must incorporate solder thieves at
the downstream corners.

20.3.2 QFP

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

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

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

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

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

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

20.3.3 MEeTHOD (PLCC AND QFP)

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

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

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

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

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

20.4 Repairing soldered joints

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

270 and 320 °C.
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