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1 FEATURES

 Field rate up-conversion (50 to 100 Hz or 60 to 120 Hz)
e 4:1:1digital input

« Digital Colour Transient Improvement (DCTI)

« Digital luminance peaking

 Triple 10-bit Digital-to-Analog Converter (DAC)

¢ Memory controller

* Embedded microprocessor

* 16 kbyte ROM

» 256 byte RAM

* 12C-bus interface

< Synchronous No parity Eight bit Reception and
Transmission (SNERT) interface.

3 QUICK REFERENCE DATA

=y

BUS

2 GENERAL DESCRIPTION

The SAA4974H is a video processing IC providing a digital
YUV 4 :1: 1inputinterface, analog YUV output, video
enhancing features, memory controlling and an embedded
80C51 microprocessor core. It is applicable especially for
field rate up-conversion (50 to 100 Hz or 60 to 120 Hz) in
cooperation with a 2.9 Mbit field memory. It is designed for
applications together with:

SAA7111A, VPC3200 (video decoder)

SAA4955/56TJ, TMS4C2972/73 (serial field memories)
SAA4990H (PROZONIC)

SAA4991WP (MELZONIC).

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VbDA(L2) analog supply voltage 3.15 3.3 3.45 \%
VbpD(1,2,3) digital supply voltage 3.0 3.3 3.6 \%
Vbbio(1,2,3) I/O supply voltage 4.5 5.0 55 \
IppA(1,2) analog supply current - 25 40 mA
IpbD(1,2,3) digital supply current - 50 70 mA
IppI0(1,2,3) I/O supply current - 10 20 mA
Piot total power dissipation - - 0.5 w
Tamb operating ambient temperature =20 - +70 °C

4 ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA4974H QFP80 | plastic quad flat package; 80 leads (lead length 1.95 mm); SOT318-2
body 14 x 20 x 2.8 mm
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6 PINNING INFORMATION

6.1 Pinning

SDA[1]
scL[ 2]
PL5[3]
PL4[4]
PL3[5]
PL2[ 6|
PLL[7]
Vopp1 [ 8]
RsT[ 9]

SNRST [10]

Vppp2 [11]

SNDA |12

SNCL
Vsspi [14]
TMS [15]
Vssioz [16]
n.c. [17]
VppIio1 [18]
n.c. [19]

VA [20
Vssp2 [21]

HA

n.c. @

RSTW

13

22

24

[79] vourt

78] Vssaz

[77] Vssaz

[76] uouT

[74] vouT

73] Vssa1
[72] vDFL

[ 71] HDFL

[70] LLD

[75] Vbpa1

[69] VopD3

[68] HRD

[67] Vopios

[66] BLND

[65] Vssios

N\
O [80] VbpA2

SAA4974H

[64] IE2
[63] RE
[62] UVi4
[61] UVIS
[60] UVI6
[59] uvI7

58| Y10

57

56] vi2

YI3

Yil

55

[54] V14

53] YIS

52] vi6
[51] vi17
[50] Vssp3
49| TRST
48] Vssio2
[47] swe
[46] VppIO2
[45] n.c.
[44] n.c.
[43] n.c.
[42] n.c.

E n.c.

ANATEST [30]

n.c. [31]
WE [32]
LLA [33]
n.c. [34]
n.c. [35]
n.c. [36]
n.c. [37]
n.c. [38]
n.c. [39]
n.c. [40]

Fig.2 Pin configuration.

MGM688
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6.2 Pin description
Table 1 SOT318-2 package
SYMBOL PIN DESCRIPTION
SDA 1 I2C-bus serial data (P 1.7)
SCL 2 I2C-bus serial clock (P 1.6)
P1.5 3 Port 1 data input/output signal 5
P14 4 Port 1 data input/output signal 4
P1.3 5 Port 1 data input/output signal 3
P1.2 6 Port 1 data input/output signal 2
P1.1 7 Port 1 data input/output signal 1
Vppp1 8 digital supply voltage 1 (3.3 V)
RST 9 microprocessor reset input
SNRST 10 SNERT restart (port 1.0)
Vppp2 11 digital supply voltage 2 (3.3 V)
SNDA 12 SNERT data
SNCL 13 SNERT clock
Vssp1 14 digital ground 1
TMS 15 test mode select
Vssio1 16 I/O ground 1
n.c. 17 not connected
Vppio1 18 I/O supply voltage 1 (5 V)
n.c. 19 not connected
VA 20 vertical synchronization input, acquisition part
Vssp2 21 digital ground 2
HA 22 digital horizontal reference input
n.c. 23 not connected
RSTW 24 reset write signal output, memory 1
n.c. 25 not connected
n.c. 26 not connected
n.c. 27 not connected
n.c. 28 not connected
n.c. 29 not connected
ANATEST 30 analog test input
n.c. 31 not connected
WE 32 write enable signal output, memory 1
LLA 33 acquisition clock input
n.c. 34 not connected
n.c. 35 not connected
n.c. 36 not connected
n.c. 37 not connected
n.c. 38 not connected
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SYMBOL PIN DESCRIPTION
n.c. 39 not connected
n.c. 40 not connected
n.c. 41 not connected
n.c. 42 not connected
n.c. 43 not connected
n.c. 44 not connected
n.c. 45 not connected
Vbpio2 46 I/O supply voltage 2 (5 V)
sSwWC 47 serial write clock output
Vssio2 48 I/O ground 2
TRST 49 test reset, LOW active
Vssp3 50 digital ground 3
Y17 51 Y digital input bit 7 (MSB)
Y16 52 Y digital input bit 6
Y15 53 Y digital input bit 5
Y14 54 Y digital input bit 4
YI3 55 Y digital input bit 3
YI2 56 Y digital input bit 2
Y11 57 Y digital input bit 1
Y10 58 Y digital input bit 0
uvi7 59 U digital input bit 1
uVvi6 60 U digital input bit 0
uviI5 61 V digital input bit 1
uvi4 62 V digital input bit 0
RE 63 read enable signal output, memory 1
IE2 64 input enable signal output, memory 2
Vssio3 65 I/O ground 3
BLND 66 horizontal blanking signal output, display part
Vppio3 67 I/O supply voltage 3 (5 V)
HRD 68 horizontal reference signal output, deflection part
VppD3 69 digital supply voltage 3 (3.3 V)
LLD 70 display clock input
HDFL 71 horizontal synchronization signal output, deflection part
VDFL 72 vertical synchronization signal output, deflection part
Vssa1 73 analog ground 1
VOUT 74 V analog output
Vbpa1 75 analog supply voltage 1 (3.3 V)
uouT 76 U analog output
Vssao 77 analog ground 2
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SYMBOL PIN DESCRIPTION
Vssas 78 analog ground 3
YOUT 79 Y analog output
Vppa2 80 analog supply voltage 2 (3.3 V)

7 FUNCTIONAL DESCRIPTION
7.1  Digital processing at 2f  level

7.1.1 4:1:1T04:2:2 UP-CONVERSION

An up-converter to 4 : 2 : 2 is applied with a linear
interpolation filter for creation of the extra samples. These
are combined with the original samples fromthe 4:1:1
stream.

7.1.2 DCTI

The Digital Colour Transient Improvement (DCTI) is
intended for U and V signals originating froma4:1:1
source. Horizontal transients are detected and enhanced
without overshoots by differentiating, make absolute and
again differentiating the U and V signals separately. This
resultsina4:4:4 U andV bandwidth. To prevent third
harmonic distortion, typical for this processing, a so called
over the hill protection prevents peak signals to become
distorted.

1998 Apr 21

Via I2C-bus it is possible to control: gain width (see Fig.4),
threshold (i.e. immunity against noise), selection of simple
or improved first differentiating filter (see Fig.3), limit for
pixel shift range (see Fig.5), common or separate
processing of U and V signals, hill protection mode (i.e. no
discolourations in narrow colour gaps), low-pass filtering
for U and V signals (see Fig.6) and a so called super hill
mode, which avoids discolourations in transients within a
colour component.
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MGM689
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Fig.3 DCTI first differentiating filter; transfer function with variation of control signal dcti_ddx_sel.
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Fig.4 DCTI with variation of gain setting (limit = 1).
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MGM691
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Fig.5 DCTI with variation of limit setting (gain = 7).
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Fig.6 DCTI post-filter transfer function.
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7.1.3 Y-PEAKING

A linear peaking is applied, which amplifies the luminance
signal in the middle and the upper ranges of the
bandwidth.

The filtering is an addition of:

e The original signal

e The original signal band-passed with centre
frequency = Y,fg

e The original signal high-passed with maximum gain at
frequency = Yfs.

The band-passed and high-passed signals are weighted
with factors 0, ¥, ¥4 and %. The impulse response
becomes [-a, —B, 1 + 2a + 2B, B, —a], where a is the
band-pass weighting factor and 3 the high-pass weighting
factor.

Coring is added to obtain no gain for low amplitudes in the
(high-pass + band-pass) signal, which is then considered
to be noise. Coring levels can be programmed as 0 (off),
+1/-2, +3/-4 and +7/-8 LSB at 8-bit word.

MGE097

12
10
IH_Peaking! Q)
(dB) /
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4 / // 4)
TN
% \
0
0 1/4fg 1/2fg
(1) B=Y.
(2 B=Y.
(3) B=%.

(4) B=o0.

Fig.7 Peaking transfer function with variation of 3
(a=Y).
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Fig.8 Peaking transfer function with variation of 3
(a=Y).
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Fig.9 Peaking transfer function with variation of 3
(a=%).

Fig.10 Peaking transfer function with variation of 3
(a =0).

7.1.4 Y-DELAY

The Y samples can be shifted onto 8 positions with
reference to the UV samples. This shiftis meant to account
for a possible difference in delay previous to the
SAA4974H. The zero delay setting is suitable for the
nominal case of aligned input data according to the
interface format standard. The other settings provide one
to seven samples less delay in Y.

7.1.5 SIDEPANELS AND BLANKING

Sidepanels are generated by switching Y and the 4 MSB
of U and V to certain programmable values. The start and
stop values for the sidepanels with reference to the rising
edge of the HRD signal are programmable in a resolution
of 4 LLD clock cycles. In addition a fine shift of 0 to 3 LLD
clock cycles of both values can be achieved.

Blanking is done by switching Y to value 64 at 10-bit word
and UV to value 0 (in twos complement). Blanking is
controlled by a composite signal HVBDA, existing of a
horizontal part HBDA and a vertical part VBDA. Set and
reset value of the horizontal control signal HBDA are
programmable with reference to the rising edge of the
HRD signal, set and reset value of the vertical control

1998 Apr 21

signal VBDA are programmable with reference to the
rising edge of the VA signal.

The range of the Y output signal can be selected between
9 and 10 bits. In case of 9 bits for the nominal signal there
is room left for under and overshoot (adding up to a total of
10 bits). In case of selecting all 10 bits of the luminance
Digital-to-Analog Converter (DAC) for the nominal signal
any under or overshoot will be clipped. In case of selecting
9 bits of the luminance DAC for the nominal signal under
or overshoots are limited within a programmable range
(see Fig.12).

7.2  Digital-to-analog conversion

Three identical 10-bit DACs are used to mapthe 4:4: 4
data to analog levels.

7.3  Microprocessor

The SAA4974H contains an embedded

80C51 microprocessor core including 256 byte RAM and
16 kbyte ROM. The microprocessor runs on a 16 MHz
clock, generated by dividing the 32 MHz display clock by a
factor of 2. For controlling internal registers a host
interface, consisting of a parallel address and data bus, is



Philips Semiconductors

Product specification

Besic without ADC

SAA4974H

built in, that can be addressed as internal AUXRAM via
MOVX type of instruction.

7.3.1 12C-BUS

The 12C-bus interface in the SAA4974H is used in a slave
receive and transmit mode for communication with in
general a central system microprocessor.

The standardized bus frequencies of both 100 kHz and
400 kHz can be dealt with.

The 12C-bus slave address of the SAA4974H is
0110100R/W.

For a detailed description of the transmission protocol
refer to brochure “I2C-bus and how to use it” (order number
9398 393 40011) and to Application Note “I2C-bus register
specification of the SAA4974H” (AN97042).

7.3.2  SNERT-BUS

A SNERT interface is built in, which operates in a master
receive and transmit mode for communication with
peripheral circuits as SAA4990H or SAA4991WP.

The SNERT interface replaces the standard UART
interface. In contrary to the 8051 UART interface there are
additional special function registers and there is no byte
separation time between address and data.

The SNERT interface transforms the parallel data from the
microprocessor into 1 Mbaud SNERT data.

The SNERT-bus consists of three signals: SNCL used as
serial clock signal, generated by the SNERT interface;
SNDA used as bidirectional data line, and SNRST used as
reset signal, generated by the microprocessor to indicate
the start of a transmission.

The read or write operation must be set by the
microprocessor. In case of writing to the bus, 2 bytes are
loaded by the microprocessor: one for the address, the
other for the data. In case of reading from the bus, one
byte is loaded by the microprocessor for the address, the
received byte is the data from the addressed SNERT
location.

7.3.3 I/O-PORTS

A parallel 8-bit I/O-port (P1) is available, where P1.0 is
used as SNERT reset signal (SNRST), P1.1 to P1.5 can
be used for application specific control signals, and
P1.6 and P1.7 are used as |12C-bus signals (SCL and
SDA).

1998 Apr 21

7.34 WATCHDOG TIMER

The microprocessor contains an internal Watchdog timer,
which can be activated by setting the corresponding
special function register PCON.4. Only a synchronous
reset will clear this bit. To prevent a system reset the
watchdog timer must be reloaded in time. The Watchdog
timer is incremented every 0.75 ms. The time interval
between the timer’s reloading and the occurrence of a
reset depends on the reloaded 8-bit value.

7.4  Memory controller

The memory controller provides all necessary acquisition
clock related write signals (WE and RSTW) and display
clock related read signals (RE and IE2) to control one or
two-field memory concepts. Furthermore the drive signals
(HDFL and VDFL) for the horizontal and vertical deflection
power stages are generated. Also a horizontal blanking
pulse BLND is generated which can be used for peripheral
circuits as SAA4990H. The memory controller is
connected to the microprocessor via the host interface.
Start and stop values for all pulses, referring to the
corresponding horizontal or vertical reference signal, are
programmable under control of the internal software.

To allow an user access to these control signals via
I2C-bus a range of subaddresses is reserved; for a
detailed description of this user interface refer to
Application Note “PC-bus register specification of the
SAA4974H” (AN97042).

741 WE

The write enable signal for field memory 1 is a composite
signal consisting of a horizontal and a vertical part.

The horizontal position with reference to the rising edge of
the HA signal and the vertical position with reference to the
rising edge of the VA signal are programmable.

7.4.2 RSTW

Reset write signal for field memory 1; this signal is derived
from the positive edge of the VA input signal and has a
pulse width of 64 ps.

7.4.3 RE

The read enable signal for field memory 1 is a composite
signal consisting of a horizontal and a vertical part.

The horizontal position with reference to the rising edge of
the HA signal and the vertical position with reference to the
rising edge of the VA signal are programmable.
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7.4.4 IE2

Input enable signal for field memory 2, can be directly set
or reset by the microprocessor.

7.4.5 HDFL

Horizontal deflection signal for driving an deflection circuit;
this signal has a cycle time of 32 us and a pulse width of
76 LLD clock cycles.

746 VDFL

Vertical deflection signal for driving a deflection circuit; this
signal has a cycle time of 10 ms; start and stop value with
reference to the rising edge of the VA signal is
programmable in steps of 16 ps.

7.4.7 BLND

Horizontal blanking signal for peripheral circuits e.g.
SAA4990H, start and stop values with reference to the
rising edge of HRD are programmable.

7.5  Clock and sync interfacing

The line locked acquisition clock LLA and the line locked
display clock LLD must be provided by the application.
Also an acquisition clock synchronous line frequent signal
must be provided by the application at pin HA. A vertical
50 or 60 Hz synchronization signal has to be applied on
pin VA.

Typically the circuit operates as a two clock system, i.e.
LLA has to be supplied with a 16 MHz clock and LLD with
a 32 MHz clock. The circuit can also operate as a one
clock system, i.e. a 32 MHz line locked display clock has
to be provided to both pins LLA and LLD. In this case the
internal horizontal pixel counter is reset by the rising edge
of the HA input, and the corresponding control signal
en_hdsp_rst has to be set via the 12C-bus.

A display clock synchronous line frequent signal is put out
at pin HRD providing a duty factor of 50%. The rising edge
of HRD is also the reference for display related control
signals as BLND, RE, HDAV and HBDA.

The acquisition clock is buffered internally and put out as
serial write clock (SWC) for supplying the field memory.

1998 Apr 21
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7.6  4:1:1 digital input interfacing

Digital input bus format

INPUT
4:1:1 FORMAT PIN
YO7 Y17 Y27 Y37 YI7
Y06 Y16 Y26 Y36 Y16
Y05 Y15 Y25 Y35 Y15
Y04 Y14 Y24 Y34 Y4
Y03 Y13 Y23 Y33 YI3
Y02 Y12 Y22 Y32 Y12
Y01 Y11 Y21 Y31 Y1
Y00 Y10 Y20 Y30 Y10
uov7 uo5 uo3 uo1 Uvl7
uo6 uo4 uoz2 uoo uvie
Vo7 V05 V03 V01 uvis
V06 Vo4 V02 V00 uvi4

The start position, when the first phase ofthe 4 : 1 : 1 YUV
dataword is expected on the input bus, can be defined by
the internal control signal HDAV. The luminance input
signal is expected in 8-bit straight binary format, whereas
U and V input signals are expected in twos complement
format. U and V input signals are inverted if the
corresponding control bit uv_inv is set via the 12C-bus.

7.7  Test mode operation

The SAA4974H provides a test mode function which
should be avoided to be entered by the customer. If the
TRST input is driven to HIGH, different test modes can be
selected by applying HIGH to the TMS input for a defined
number of LLD clock cycles. Also the ANATEST input is
only active during test mode operation. To exit the test
mode TMS and TRST must be driven LOW.
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7.8

12C-bus control registers

ADDRESS

BIT

NAME

DESCRIPTION

Subaddress 00H to 35H: reserved;

note 1

Subaddress 36H and 37H (DCTI)

36H Oto2 |dcti_gain DCTlgain: 0,1, 2,3,4,5,6and 7
3to6 |dcti_threshold |DCTI threshold: 0 and 1 to 15
7 dcti_ddx_sel DCTI selection of first differentiating filter; see Fig.3
37H 0 and 1 | dcti_limit DCTI limit for pixel shift range: 0, 1, 2 and 3
2 dcti_separate | DCTI separate processing of U and V signals; 0 = off and 1 = on
3 dcti_protection | DCTI over the hill protection; 0 = offand 1 = on
4 dcti_filteron DCTI post-filter; 0 = off and 1 = on
5 dcti_superhill DCTI super hill mode; 0 = off and 1 = on
6and7 |- reserved
Subaddress 3AH and 3BH (sidepanels overlay)
3AH 0to3 |overlay u sidepanels overlay U (4 MSB)
4t07 |overlay_v sidepanels overlay V (4 MSB)
3BH Oto7 |overlay_y sidepanels overlay Y (8 MSB)
Subaddress 3CH (peaking)
3CH 0and 1 |peak a peaking settings a: 0, ¥, ¥, and ¥,
2 and 3 | peak_f peaking settings B: 0, ¥, ¥ and Y,
4 and 5 | peak_limit peaking limiter settings in display mode = O:
(256/767, 171/852, 86/937 and 0/1023)
6 and 7 | peak_coring peaking coring settings: 0, +1/-2, +3/-4 and +7/-8 LSB at 8-bit word
Subaddress 3DH to 3FH (sidepanel position)
3DH 0to7 |sidepanel_start | sidepanel start position (8 MSB) with reference to the rising edge of
HRD signal
3EH Oto7 |sidepanel_stop | sidepanel stop position (8 MSB) with reference to the rising edge of
HRD signal
3FH 0 and 1 | sidepanel_fdel |fine delay of sidepanel signal in LLD clock cycles: (0, 1, 2 and 3)
2 display_mode | display mode (display mode = 0: 9-bit for the nominal output signal,
black level 288 and white level 767; display mode = 1: 10-bit for the nominal
output signal, black level 64 and white level 1023)
3 uv_inv inverts UV input signals: 0 = no inversion, 1 = inversion
4t06 |ydelay out variable Y-delay in LLD clock cycles: -7, -6, -5, -4, -3, -2, -1 and 0
7 en_hdsp_rst enable hdsp reset: 0 = disable and 1 = enable
Note

1. Detailed information about the software dependent 12C-bus registers can be found in Application Note “/2C-bus
register specification of the SAA4974H” (AN97042).
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8 LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER MIN. MAX. UNIT
VbbpA@,2) analog supply voltage -0.5 +3.45 \Y
Vbpb(,2,3) | digital supply voltage -0.5 +3.6 \%
Vbbio(1,2,3) | digital I/O supply voltage -0.5 +5.5 \%

Vi input voltage for all 1/0 pins -0.5 +5.5 Y

Tsig storage temperature =20 +150 °C
Tamb operating ambient temperature =20 +70 °C
9 THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin(-a) thermal resistance from junction to ambient in free air 53 KW

1998 Apr 21

16



Philips Semiconductors

Product specification

Besic without ADC SAA4974H
10 CHARACTERISTICS
Vppp =3.01t0 3.6 V; Vppa =3.15t0 3.45 V; Tamp = 0 to 70 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supply
VbpA@,2) analog supply voltage 3.15 3.3 3.45 \
VbpD(1,2,3) digital supply voltage 3.0 3.3 3.6 \%
Vbbio(1,2,3) 1/0 supply voltage 4.5 5.0 55 \
IppA(1,2) analog supply current - 25 40 mA
IpbD(1,2,3) digital supply current - 50 70 mA
Ippio(1,2,3) 1/0O supply current - 10 20 mA
Dissipation
Piot | total power dissipation - | - | 0.5 wW
Luminance output signal (display_mode = 0: Y black level digital 288, white level digital 767;
display_mode = 1: Y black level digital 64, white level digital 1023); see Fig.12
Vo(p-p) Y output level Z =2kQ 1.28 1.34 1.40 \%
(peak-to-peak value)
Ro output resistance - 50 100 Q
R. resistive load 1 2 - kQ
CL capacitive load - - 25 pF
SVR supply voltage rejection note 1 34 - - dB
Ot crosstalk attenuation between 0to 10 MHz 40 - - dB
outputs
SIN signal-to-noise ratio nominal amplitude; 46 - - dB
0to 10 MHz
Colour difference output signals (U and V digital range 0 to 1023)
Vop-p) U output level Z =2kQ 1.28 1.34 [1.40 \
(peak-to-peak value)
V output level Z =2kQ 1.28 1.34 1.40 \%
(peak-to-peak value)
Gm(u-v) gain matching U to V - 1 3 %
Ro output resistance - 50 100 Q
R. resistive load 1 2 - kQ
CL capacitive load - - 25 pF
SVR supply voltage rejection note 1 34 - - dB
Ot crosstalk attenuation between |0 to 10 MHz 40 - - dB
outputs
SIN signal-to-noise ratio nominal amplitude; 46 - - dB
0to 10 MHz
Output transfer function (sample rate 32 MHz/10 bits)
INL integral non linearity -2 - +2 LSB
DNL differential non linearity -1 - +1 LSB
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Digital output signals: WE and RSTW (C | = 15 pF); timing referred to SWC clock
VoH HIGH-level output voltage lon =-2.0 mA 2.4 - - \%
VoL LOW:-level output voltage loL =1.6 mA - - 0.4 \
td(o) output delay time see Fig.11 - - 20 ns
th(o) output hold time see Fig.11 4 - - ns
Digital output signal: SWC (C | =15 pF); timing referred to LLA clock
Vou HIGH-level output voltage loy =-2.0 mA 2.4 - - \%
VoL LOW:-level output voltage loL = 1.6 mA - - 0.4 \
td(o) output delay time see Fig.11 3 - 12 ns
Digital output signals: IE2, BLND, RE, HDFL and VDFL (C | =15 pF); timing referred to LLD clock
VoH HIGH-level output voltage lon =-2.0 mA 2.4 - - \%
Vor LOW:-level output voltage loL = 1.6 mA - - 0.4 \%
ta(o) output delay time see Fig.11 - - 20 ns
th(o) output hold time see Fig.11 4 - - ns
Digital output signal: HRD
VoH HIGH-level output voltage lon =-2.0mA 2.4 - - V
VoL LOW:-level output voltage loL = 1.6 mA - - 0.4 \%
Digital input/output signals: P1.1 to P1.5 and SNRST
VoH HIGH-level output voltage lon = —0.06 mMA 2.4 - - \
VoL LOW-level output voltage loL =1.6 mA 0 - 0.45 \%
ViH HIGH-level input voltage 2.0 - 5.5 \%
Vi LOW:-level input voltage 0 - 0.8 \%
Digital input signals: Yl and UVI; timing referred to LLD clock
ViH HIGH-level input voltage 2.0 - 5.5 \%
Vi LOW-level input voltage - - 0.8 \%
tsu(i) input set-up time see Fig.11 4 - - ns
the) input hold time see Fig.11 3 - - ns
Digital input signal: HA; timing referred to LLA clock
ViH HIGH-level input voltage 2.0 - 5.5 \%
Vi LOW-level input voltage - - 0.8 \%
tsu(i) input set-up time see Fig.11 7 - - ns
the) input hold time see Fig.11 4 - - ns
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Digital input signals: TRST, TMS, RST and VA
ViH HIGH-level input voltage 2.0 - 5.5 \%
Vi LOW:-level input voltage - - 0.8 \Y
Digital input clock signal: LLA
fLLa sample clock frequency 14 16 34 MHz
Oclk clock duty factor 40 50 60 %
ViH HIGH-level input voltage 2.4 - - \%
Vi LOW:-level input voltage - - 0.6 \Y
tr clock rise time see Fig.11 - - 5 ns
ts clock fall time see Fig.11 - - 5 ns
Digital input clock signal: LLD
fLip sample clock frequency 30 32 34 MHz
Oclk clock duty factor 40 50 60 %
ViH HIGH-level input voltage 2.4 - - \%
Vi LOW:-level input voltage - - 0.6 \Y
tr clock rise time see Fig.11 - - 5 ns
tf clock fall time see Fig.11 - - 5 ns
I2C-bus signal: SDA and SCL; note 2
A\ HIGH-level input voltage 0.7Vppio | — - \%
VL LOW:-level input voltage - - 0.3Vppio |V
VoL LOW:-level output voltage 3 mA sink current - - 0.4 \%
fscL SCL clock frequency - - 400 kHz
tHD;sTA hold time START condition 0.6 - - us
tLow SCL LOW time 1.3 - - ps
tHiGH SCL HIGH time 0.6 - - us
tsu:pAT data set-up time 100 - - ns
tsu:paT1 data set-up time (before 0.6 - - Us
repeated START condition)
tsu:DAT2 data set-up time (before STOP 0.6 - - Hs
condition)
tsu;sTA set-up time repeated START 0.6 - - VS
tsu:sTo set-up time STOP condition 0.6 - - Hs
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
SNERT-bus: SNDA and SNCL; note 3
VoH HIGH-level output voltage lon =-2.0 mA 2.4 - - \%
VoL LOW:-level output voltage loL = 1.6 mA - - 0.4 \%
ViH HIGH-level input voltage 2.0 - 55 \%
Vi LOW:-level input voltage - - 0.8 \Y
tsu(i) input set-up time 700 - - ns
the) input hold time 0 - - ns
teycle SNCL cycle time - 1 - Hs
th(o) output hold time 50 - - ns
Notes

1. Supply voltage ripple rejection, measured over a frequency range from 20 Hz to 50 kHz. This includes Yfy, fy, 2fy,
fy and 2f, which are major load frequencies: SVR is relative variation of the full scale analog input for a supply
variation of 0.25 V.

2. The AC characteristics are in accordance with the 12C-bus specification for fast mode (clock frequency maximum
400 kHz). Information about the 12C-bus can be found in brochure “/2C-bus and how to use it” (order number
9398 393 40011).

3. More information about the SNERT-bus protocol can be found in Application Note “The SNERT-bus specification”
(AN95127).

24V
CLOCK 15V
0.6V

—— th(i) --—

— tsu(i) -—

= 20V
INPUT
DATA
— 0.8V
- td(O) -
~ )
) —
24V
OUTPUT
DATA
) —L

MGM597

Fig.11 Timing diagram.
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Fig.12 Luminance levels.

11 APPLICATION

The SAA4974H supports two different up-converter
concepts. The simple one is shown in Fig.13. In this
application only one field memory SAA4955TJ is needed
for a 100 Hz conversion based on a field repetition
algorithm (AABB mode). The concept can be upgraded by
a noise reduction based on a motion adaptive field
recursive filter if the SAA4956TJ is used instead of the
SAA4955TJ.

The SAA4974H supports a dual-clock system.

The acquisition clock is taken from the digital front-end.
The display control is based on a clock generated by an
external H-PLL. By this structure the stability of the display
is enhanced compared to a one-clock system if an
unstable source like a VCR is used as an input.

For low-cost applications it is possible to run the IC as a
one-clock system.
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The second system supported by the SAA4974H is shown
in Fig.14. This concept needs two field memories
(SAA4955TJ) and the signal processing IC MELZONIC
(SAA4991WP). The SAA4991WP allows a vector based
motion estimation and compensation for a display of

100 Hz pictures in high-end TV sets which is free of motion
artefacts. It additionally provides a variable vertical zoom
function, noise and cross colour reduction. Furthermore a
multi-PIP feature is supported making use of the field
memories.
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(1) Alternatively SAA4956TJ.

Fig.13 Application diagram 1.
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12 PACKAGE OUTLINE
QFP80: plastic quad flat package; 80 leads (lead length 1.95 mm); body 14 x 20 x 2.8 mm SOT318-2

L el
- =Ty

— — [@[v® I -
. ij*
-~L

f

R —

[e]
D 0
Hp =[v @8]
0 5 10 mm
L 1 |
scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | 2 | AL | Az | Az | by c |DO|ED| e |Hp | HE| L Lp | v w y |zp®|zg®| o
0.25 | 2.90 045 | 0.25 | 20.1 | 14.1 242 | 18.2 1.0 10 | 1.2 7°
mm- | 32 005|265 | %?° | 030 | 0.14 | 19.9 | 139 | O8 | 236 | 17.6 | 1% | 06 | %2 | %2 | O1 | 05 | 08 | 0°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | SSUEDATE
IEC JEDEC EIAJ

SOT318-2 g @ 97-08-01
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13 SOLDERING

13.1 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 “Data Handbook IC26; Integrated Circuit Packages”
(order code 9398 652 90011).

13.2 Reflow soldering

Reflow soldering techniques are suitable for all QFP
packages.

The choice of heating method may be influenced by larger
plastic QFP packages (44 leads, or more). If infrared or
vapour phase heating is used and the large packages are
not absolutely dry (less than 0.1% moisture content by
weight), vaporization of the small amount of moisture in
them can cause cracking of the plastic body. For details,
refer to the Drypack information in the “Data Handbook
IC26; Integrated Circuit Packages,; Section: Packing
Methods”.

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

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

13.3 Wave soldering

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.

CAUTION

Wave soldering is NOT applicable for all QFP
packages with a pitch (e) equal or less than 0.5 mm.

1998 Apr 21

If wave soldering cannot be avoided, for QFP
packages with a pitch (e) larger than 0.5 mm, the
following conditions must be observed:

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

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

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

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

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

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

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

13.4 Repairing soldered joints

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

270 and 320 °C.
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14 DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

15 LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

16 PURCHASE OF PHILIPS 12C COMPONENTS

=y

Purchase of Philips I2C components conveys a license under the Philips’ I12C patent to use the
components in the 12C system provided the system conforms to the I2C specification defined by
| I Philips. This specification can be ordered using the code 9398 393 40011.
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