INTEGRATED CIRCUITS

DATA SHEET

TDA9816M
Multistandard multimedia IF-PLL
and FM radio demodulator

Preliminary specification 1997 Nov 19
File under Integrated Circuits, 1C02

PhilipS PPPPPPP
Semiconductors EIN pH I LI p
\EZ



Philips Semiconductors

Preliminary specification

Multistandard multimedia IF-PLL and FM
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FEATURES

5V supply voltage

Gain controlled wideband Video IF (VIF) amplifier
(AC-coupled)

True synchronous demodulation with active carrier
regeneration (very linear demodulation, good
intermodulation figures, reduced harmonics,
excellent pulse response)

Robustness for over-modulation better than 105% due
to gated phase detector at L/L accent standard and PLL
bandwidth control for negative modulation standards

VCO (Voltage Controlled Oscillator) frequency can be
switched between L and L accent (alignment external)
picture carrier frequency

VIF AGC (Automatic Gain Control) detector for gain
control, operating as peak sync detector for B/G and
peak white detector for L; signal controlled reaction time
for L

Tuner AGC with adjustable TakeOver Point (TOP)

AFC (Automatic Frequency Control) detector without
extra reference circuit

AC-coupled limiting amplifier for sound intercarrier
signal

ORDERING INFORMATION

TDA9816M

¢ Alignment-free FM PLL (Phase-Locked Loop)
demodulator with high linearity; integrated de-emphasis
resistor

 Integrated level detector

e Alignment-free FM radio AFC detector with external
resonator

¢ RIF (Radio IF) amplifier for 10.7 MHz

e SIF (Sound IF) input for single reference QSS (Quasi
Split Sound) mode (PLL controlled); SIF AGC detector
for gain controlled SIF amplifier; single reference QSS
mixer able to operate in high performance single
reference QSS mode

*« AM demodulator without extra reference circuit

« Stabilizer circuit for ripple rejection and to achieve
constant output signals

« ESD (Electrostatic Discharge) protection for all pins.

GENERAL DESCRIPTION

The TDA9816M is an integrated circuit for multistandard
vision IF signal processing, sound AM and FM
demodulation and FM radio demodulation in multimedia
sets.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA9816M SSOP28 | plastic shrink small outline package; 28 leads; body width 5.3 mm SOT341-1
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. [MAX. UNIT
Supply (pin 25)
Vp supply voltage 4.5 5 55 \%
Ip supply current TV mode (B/G standard) 76 89 102 |mA
radio mode 29 35 41 mA
power-down mode 5 8 11 mA
Television mode
ViviF)(rms) minimum vision IF input signal -1 dB video at output - 60 100 |uv
voltage (RMS value)
Voideo)(p-p) | Video output signal voltage 097 (1.1 1.23 |V
(peak-to-peak value)
B_3aB -3 dB video bandwidth on pin 18 CL<30pF; RL>1.5kQ; 7 8 - MHz
AC load
S/Nwvideo) | Weighted signal-to-noise ratio for 54 58 - dB
video
Oim(L.1) intermodulation attenuation at ‘blue’ |f=1.1 MHz 52 58 - dB
a1m(3.3) intermodulation attenuation at ‘blue’ |f=3.3 MHz 52 58 - dB
OH(sup) suppression of harmonics in video 35 40 - dB
signal
Vi(siF)(rms) minimum sound IF input signal -3 dB at intercarrier output - 30 70 (I\Y]
voltage (RMS value)
Vo(audio)rms) | @udio output signal voltage for FM B/G standard; 0.4 0.5 0.6 \Y
(RMS value) 27 kHz modulation
THDyigeo total harmonic distortion for video 27 kHz modulation - 0.5 1.0 %
S/Nw(audioy | Weighted signal-to-noise ratio for 27 kHz modulation; t =50 pus |50 55 - dB
audio
Radio mode
Vi(RIF)(rms) minimum radio IF input signal dz < 60 dB intermodulation; - - 20 mV
voltage (RMS value) note 1
Vi(FM)(rms) minimum FM limiter input signal S+N . N - 100 |- 1\Y
voltage (RMS value) N unweighted = 26 dB
AV pllogAV; | output voltage slope according to - 50 - mV/dBuVv
FM limiter input voltage
Vo(audio)rms) | @udio output signal voltage for radio | 22.5 kHz modulation 200 |250 |300 mV
(peak-to-peak value)
THDaudio total harmonic distortion for audio 22.5 kHz modulation - 0.5 1.0 %
S/Nw(audio) | Weighted signal-to-noise ratio for 22.5 kHz modulation; 59 64 - dB
audio 15 kHz bandwidth
Note

1. dsisthe ratio of the intermodulation product at 10.3 MHz to the level of Viaymax)rms)-

1997 Nov 19



Preliminary specification

Philips Semiconductors

TDA9816M

Multistandard multimedia IF-PLL and FM

radio demodulator

BLOCK DIAGRAM

066YHN

"wesbelp yooig 1614

H H wa-ap H anw H Hm:.—vm H
loyeuosal dve] ploysaiy}
oweseo .1 93do = = padlIo} aINW oS 2d1\ Td1\ od1l 09vS, =
ZHW 20T * _|H_H_l
[A=17N
ve €T zT St 1T 8 € 9
ONISSTO0YUd TYNDIS 4V . ¥0103130 09V |« T_._s_ 10T T
o4V ANV 401v1Ndow3a 11d-n4 - anvy v | dldIp
olavy HIIHNdWY 1Y ¥0103130 09V )
¥OL0313d T3ATT 01901 anv &
_ EEIETRETETS m“_ opow
lalLredlsul
4 ! g R
| |
- N9T86VAL L dOoLvINAOW3d AV ANV « ' vs
“Ivo o HIAXIN YIIHEYOHILNI “ HIHdAY IS ge | edisiy | MVS Lo
A o I Y3AXIN SSO —— e
(d-dATT T 12 A
@DAT | gyur ¥314MdY any [ yps—— I
— < <
ospin | ANNOS 81 mobm_m_:%m_\,_mo 24V AL ANV > « anv z [ ednip R_,«/w L
« ami Tdd ANV HIA - |
0OA I - T | THIAA
ry
yoro3laa | +
o4V AL M T
Y17 N 29V | 29V D9V Jaun
e 4IA 1 M¥ANNL [ g7 ” opeyAL
¥3zZIigvis [ :
39VLI0A
IYNYILNI
gz| sz 6T 0z _ 22| 12| 6 L S LT 9z
I xw m 1. |
A
7 [ena] MW > M 7 ? ?
aNo dn 414/04v Odjxz Isnlpe dy 09VA,;  Tdy ravi
Jusooe 7

1997 Nov 19



Philips Semiconductors Preliminary specification

Multistandard multimedia IF-PLL and FM

. TDA9816M
radio demodulator
PINNING
SYMBOL | PIN DESCRIPTION
ViviF1 1 | VIF differential input signal voltage 1
Vivie2 2 | VIF differential input signal voltage 2
LPO 3 |logic port 0
ViriF 4 | RIF input
Cvacc 5 | VIF AGC capacitor
Csace 6 |SIF AGC capacitor vivire [1] O 28| VisiF2
ThLL 7 | PLL loop filter Vivirz [ 2 ] 27] VisiF1
LP1 8 |logic port 1 LPo 3] [26] TADY
LADJ 9 | L/L accent switch and adjustment ViriF [4]] [25] vp
VoaE 10 | audio output Cyace E E CERRES
LP2 1 f(%fsfn(:gnzt and soft mute threshold csacc [6] 53] onD
Cae-em 12 | de-emphasis capacitor Teu [7] TDAGELEM 22] veo2
Cbec 13 | decoupling capacitor Lp1[8 | [21] veor
Vogss 14 |Single reference QSS/intercarrier LADJ [ 9 | [20] n.c.
output voltage Voar [10 15] AFc
Viem 15 |sound intercarrier input voltage
_ Lp2 [11 18] Vovid)
TAGC 16 | TV/radio tuner AGC output
CaL 17 |black level detector Cde-em [12] 17] CeL
Vo(vid) 18 | composite video output voltage Cpec [13] 16| TAGC
AFC 19 | AFC/RIF level output Vogss [14] [15] ViEm
n.c. 20 | not connected MHA989
VCO1 21 |[VCOL1 resonance circuit
VCO2 22 | VCO2 resonance circuit
GND 23 | ground
CERRES | 24 |ceramic resonator 10.7 MHz
Vp 25 | supply voltage
TADJ 26 |tuner AGC takeover point adjustment
VisiF1 27 | SIF differential input signal voltage 1 Fig.2 Pin configuration.
Visie2 28 | SIF differential input signal voltage 2
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FUNCTIONAL DESCRIPTION

The TDA9816M is comprised of the functional blocks
shown in Fig.1:

« Vision IF amplifier and AGC detector

e Tuner (TV/radio) and VIF AGC

* Frequency Phase Locked Loop (FPLL) detector

* VCO, Travelling Wave Divider (TWD) and TV AFC
* Video demodulator and amplifier

¢ SIF amplifier and AGC detector

» Single reference QSS mixer

* AM demodulator

* RIF amplifier and AGC detector

¢ FM-PLL demodulator, level detector and radio AFC
« AF (Audio Frequency) signal processing

« Internal voltage stabilizer

e Logic.

Vision IF amplifier and AGC detector

The vision IF amplifier contains three AC-coupled
differential amplifier stages. Each differential stage
includes a feedback network controlled by emitter
degeneration.

The AGC detector generates the required VIF gain control
voltage for constant video output by charging/discharging
the AGC capacitor. The sync level of the video signal is
therefore detected for negative video modulation, while the
peak white level is detected for positive video modulation.
In order to reduce the reaction time for positive modulation,
where a very large time constant is needed, an additional
level detector is used to increase the discharge current of
the AGC capacitor (fast mode) in the event of a decreasing
VIF amplitude step. The additional level information is
given by the black-level detector voltage.

Tuner (TV/radio) and VIF AGC

For TV operation, the AGC capacitor voltage is converted
to an internal IF control signal and then fed to the tuner
AGC to generate the tuner AGC output current at

pin TAGC (open-collector output). The tuner AGC
takeover point can be adjusted at pin TADJ. This allows
the tuner to be matched to the SAW filter in order to
achieve the optimum IF input level.

For FM radio operation, an AGC detector is provided to
obtain some adjacent channel protection.

1997 Nov 19

Frequency Phase-Locked Loop detector (FPLL)

The VIF amplifier output signal is fed, via a limiting
amplifier, to a frequency and phase detector. During
acquisition, the frequency detector generates a DC current
proportional to the difference in frequency between the
input signal and the VCO signal. After frequency lock-in,
the phase detector generates a DC current proportional to
the phase difference between the input signal and the
VCO signal. The DC current generated by the frequency or
phase detector is converted to a DC voltage via the loop
filter, which controls the VCO frequency. For positively
modulated signals, the phase detector is gated by
composite sync in order to avoid signal distortion with
overmodulated VIF signals.

VCO, TWD and TV AFC

The VCO operates with a resonance circuit (with L and C
in parallel), at double the Picture Carrier (PC) frequency.
The VCO is controlled by two integrated variable
capacitors. The control voltage required to tune the VCO
fromits free-running frequency to double the PC frequency
is generated by the FPLL and fed via the loop filter to the
first variable capacitor. This control voltage is amplified
and converted into a current which represents the AFC
output signal.

The VCO centre frequency can be decreased (required for
L accent standard) by activating an additional internal
capacitor using logic ports LP0 and LP1. A variable
resistor connected to LADJ can be used in conjunction
with the second variable capacitor to set the VCO centre
frequency to the required L accent value. At the centre
frequency, the AFC output current is zero.

The TWD divides the oscillator signal by 2 and generates
two differential output signals with a 90° phase difference
independent of frequency.

Video demodulator and amplifier

Video demodulation is realized by a multiplier designed for
low distortion and wide bandwidth. The vision IF input
signal and the ‘in-phase’ signal of the travelling wave
divider output are multiplied together. The video signal
polarity can be switched in the demodulator stage in
accordance with the relevant TV standard.

The demodulated output signal is fed to the video amplifier
via an integrated low-pass filter used to attenuate the
carrier harmonics. This is an operational amplifier with
internal feedback and wide bandwidth. A low-pass filter is
integrated to attenuate the carrier harmonics for B/G and
L standard.
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The standard-dependent level shift in this stage delivers
the same sync level for positive and negative modulation.
The video output signal at Vqig) is 1.1 V (p-p) for nominal
vision IF modulation, in order to achieve 1 V (p-p) at the
sound trap output.

SIF amplifier and AGC

The sound IF amplifier consists of two AC-coupled
differential amplifier stages. Each differential stage is
comprised of a controlled feedback network provided by
emitter degeneration.

The SIF AGC detector is related to the SIF input signal
(average level of AM or FM carrier). It controls the SIF
amplifier to provide a constant SIF signal to the

AM demodulator and single reference QSS mixer.

The AGC reaction time is set to ‘slow’ for nominal video
conditions. But with a decreasing VIF amplitude step the
SIF AGC is set to ‘fast’ mode, controlled by the VIF AGC
detector. In FM mode this reaction time is also set to ‘fast’
mode according to the TV standard.

Single reference QSS mixer

The single reference QSS mixer is realized by a multiplier.
The SIF amplifier output signal is fed to the single
reference QSS mixer and converted to the intercarrier
frequency by the regenerated picture carrier (VCO).

The mixer output signal is fed, via a high-pass filter used
to attenuate the video signal components, to output pin 14.
High performance hi-fi stereo sound processing can be
achieved with this system.

For a simplified application without a sound IF SAW filter,
the single reference QSS mixer can be switched to the
intercarrier mode by connecting pin 27 and/or pin 28 to
ground. In this mode, the sound IF signal passes through
the vision IF SAW filter and the composite IF signal is then
fed to the single reference QSS mixer. Here, the IF signal
is multiplied by the 90° TWD output signal to convert the
sound IF to the intercarrier frequency. By using this
quadrature detection, the low frequency video signals are
removed.

AM demodulator

A multiplier is used for AM demodulation. The modulated
SIF amplifier output signal and the ‘in-phase’ limited

(AM is removed) SIF amplifier output signal are multiplied
together. The demodulated output signal is fed, via an
integrated low-pass filter used to attenuate the carrier
harmonics, to the AF amplifier.

1997 Nov 19

RIF amplifier and AGC

The radio IF amplifier amplifies the 10.7 MHz radio IF
signal. This signal is supplied by the tuner and is fed to the
RIF input (pin 4) via a matching circuit and a ceramic
band-pass filter. This amplifier contains two stages.

The first stage, a conventional 0 dB differential amplifier
designed for optimal dynamic range, is followed by a
switchable differential amplifier stage with a gain of 10 dB.
Either the radio IF or to the TV IF signal can be selected at
the output (pin 14).

The RIF output signal is fed via ceramic band-pass filters
to the FM-PLL demodulator and the radio IF AGC detector.
The AGC threshold is very high and is designed to obtain
some adjacent channel protection. The AGC detector
output is fed to the tuner AGC output stage (pin 16) to
control the tuner.

FM-PLL demodulator level detector and radio AFC

The FM-PLL demodulator consists of a limiter and an FM
phase-locked loop. The 8-stage internally AC-coupled
limiter amplifies and limits the TV FM sound intercarrier or
the radio FM intermediate frequency signal prior to
demodulation. The limiter is designed for high sensitivity
and AM suppression with low DC offset and needs no
external pins for DC coupling.

Furthermore, the AF output signal can be force muted by
connecting a resistor between pin 15 and ground. The soft
mute function can be disabled by connecting a resistor
between pin 15 and the power supply. See the application
circuit in Fig.18.

The FM-PLL consists of an integrated relaxation oscillator,
an integrated loop filter and a phase detector.

The oscillator is locked to the FM intercarrier signal output
from the limiter. As a result of locking, the oscillator
frequency tracks with the modulation of the input signal
and the oscillator control voltage is superimposed on the
AF voltage. The FM-PLL operates as an FM demodulator.

The level detector detects, rectifies and amplifies the
output signals from the first 5 limiter stages. These signals
are then summed and the composite signal passed
through a low-pass filter, followed by a 6 dB output
amplifier. A DC voltage dependent on the limiter input level
is generated for controlling the behaviour of the AF soft
mute. The 6 dB output amplifier can be switched off via the
control logic and the level detector output signal fed to
pin 19. Furthermore, the steepness of the level detector
output signal tracks that of the power supply voltage.
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The radio Automatic Frequency Control (AFC) stage is
comprised of a 10.7 MHz phase shifting network, a phase
detector (quadrature demodulator), a differential amplifier
input stage (which receives the limiting amplifier output
signal), and a current mode output stage.

A ceramic resonator is used for phase shifting. This
permits alignment-free operation.

AF signal processing

The AF signal processing stage consists of a pre-amplifier
for the FM-PLL demodulator output signal, an AF source

selector, a soft and forced mute stage with an integrated

time constant, and an AF post-amplifier.

The FM demodulator output signal is pre-amplified by an
operational amplifier (30 dB gain) with internal feedback,
high gain and high common mode rejection. The feedback
circuit, together with external capacitor Cpec connected to
pin 13, keeps the DC level at the pre-amplifier output
constant (2.3 V). An external resistor connected in series
with Cpgc provides a gain-reduction capability.

The low-pass filter characteristic (130 kHz bandwidth) of
the amplifier reduces the harmonics of the IF signal at the
sound signal output.

The source selector operational amplifier selects and
amplifies the appropriate AF source signal by means of the
control logic: AM from the AM demodulator in TV L/L
accent mode, FM from the FM demodulator via
de-emphasis (internal resistor, external capacitor Cye_em at
pin 12) in TV B/G mode or FM direct from the FM
demodulator in radio mode.

1997 Nov 19

Soft mute occurs when the internal level detector output
voltage is lower than the mute threshold voltage at pin 11
(provided an external resistor is not connected between
the limiter input, pin 15, and the supply voltage). The mute
stage reduces the AF signal by 25 dB, with an internal time
constant of approximately 7 ms.

If forced mute is active (see Table 2), or a resistor is
connected between pin 15 and ground, the mute stage will
reduce the AF signal level by more than 70 dB, with the
same time constant.

Otherwise, the AF signal level will not be reduced.

The AF post-amplifier, which was designed to include a
rail-to-rail output stage, provides the required AF output
level at pin 10.

Internal voltage stabilizer

The band gap circuit generates a voltage of approximately
1.25 V internally, independent of supply voltage and
temperature. A voltage regulator circuit connected to this
voltage generates a constant 3.6 V which is used as an
internal reference voltage.

Logic

The logic circuit detects the logic levels and threshold
voltages at ports LPO, LP1 and LP2 and controls the
internal functions as described in Table 2.



Philips Semiconductors Preliminary specification

Multistandard multimedia IF-PLL and FM

. TDA9816M
radio demodulator

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vp supply voltage (pin 25) maximum chip temperature |- 55 \

of 125 °C; note 1
Vi input voltage at pins 1 to 13, 15to 17, 0 Vp \Y
19 and 23 to 28

tsc short-circuit time - 10 S
V1ace tuner AGC output voltage 0 13.2 \

Tstg storage temperature =25 +150 °C
Tamb operating ambient temperature =20 +70 °C
Ves electrostatic handling voltage note 2 -300 +300 \%
Notes

1. 1p =102 mA; Tamp = 70 °C; Ripg.a) = 110 K/W.
2. Machine model class B (L = 2.5 pH).
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin(-a) thermal resistance from junction to ambient | in free air 110 K/W

1997 Nov 19 9
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CHARACTERISTICS

Vp =5V, Tamp = 25 °C; see Table 1 for input frequencies; input level Viwiryms) = 10 mV (sync-level for B/G,

peak white level for L); Virmyrms) = 10 mV; IF input from 50 Q via broadband transformer 1 : 1; video modulation DSB;
residual carrier B/G: 10%; L = 3%; video signal in accordance with “CCIR, line 17”; measured in test circuit of Fig.17;
unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Supply (pin 25)

Vp supply voltage note 1 4.5 5 55 \Y,

Ip supply current TV mode (B/G standard) 76 89 102 mA
radio mode 29 35 41 mA
power-down mode 5 8 11 mA

Television mode

VISION IF AMPLIFIER (PINS 1 AND 2)

Vi(viF)(rms) minimum vision IF input | B/G standard; -1 dB video |- 60 100 1\

signal voltage at output
(RMS value)
maximum vision IF input | B/G standard; +1 dB video | 120 200 - mV
signal voltage at output
(RMS value)
AV (ing) internal IF amplitude within AGC range; - 0.7 1 dB
difference between B/G standard;
picture and sound carrier | Af =5.5 MHz

GviF(cR) VIF gain control range see Fig.3 65 70 - dB

BviF(-3dB) -3 dB VIF bandwidth lower limit - 15 25 MHz
upper limit 70 100 - MHz

Ri(dif) differential input note 2 1.7 2.2 2.7 kQ

resistance

Cidif) differential input note 2 1.2 1.7 25 pF

capacitance

V| DC input voltage note 2 - 3.4 - \%

TRUE SYNCHRONOUS VIDEO DEMODULATOR; note 3

fyco(max) maximum oscillator f = 2fpc 125 130 - MHz

frequency for carrier
regeneration
Afosc/AT oscillator drift as a oscillator is free-running; - - +20x 1076 K1
function of temperature lagc = 0; note 4
Vvco(ms) oscillator voltage swing at 50 80 110 mV
pins 21 and 22
(RMS value)
ferpe) picture carrier capture B/G and L standard 1.4 - MHz
range L accent standard; +0.9 + - MHz
fpc = 33.9 MHz;
Rg =5.6 kQ
1997 Nov 19 10
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Afspe) picture carrier L accent standard; - +200 +400 kHz
free-running frequency fpc = 33.9 MHz;
accuracy Rg = 5.6 kQ
falg(L accent) L accent alignment L accent standard; Iaec = 0 | £400 +600 - kHz
frequency range
tacq acquisition time Black Level (BL) =70 kHz |- - 30 ms
note 5
ViviF)rms) minimum vision IF input | maximum IF gain; note 6 - 30 70 [N\
signal voltage for PLL to
be locked (RMS value;
pins 1 and 2)
COMPOSITE VIDEO AMPLIFIER (PIN 18; SOUND CARRIER OFF)
Vo(video)(p-p) output signal voltage see Fig.8 0.97 11 1.23 \%
(peak-to-peak value)
VIS ratio between video 1.9 2.33 3.0 -
(black-to-white) and
sync level
AVovideo) output signal voltage difference between - - +12 %
difference B/G and L standard
Vsyne sync voltage level B/G and L standard 14 15 1.6 \Y,
Ve upper video clipping Vp-11|(Vp-1 |- Y
voltage level
Vi lower video clipping - 0.7 0.9 \%
voltage level
Ro output resistance note 2 - - 10 Q
Ibias(int) internal DC bias current 2.2 3.0 - mA
for emitter-follower
lo(sink)(max) maximum AC and DC 1.6 - - mA
output sink current
lo(source)(max) maximum AC and DC 2.9 - - mA
output source current
AVo(cvBs) deviation of CVBS output | 50 dB gain control - - 0.5 dB
signal voltage at B/G 30 dB gain control - - 0.1 dB
AVopiBa) black level tilt in gain variation; note 7 - - 1 %
B/G standard
AVopiyw) vertical black level tilt for | vision carrier modulated - - 1.9 %
worst case in L standard | by test line (VITS) only;
gain variation; note 7
Gif differential gain “CCIR, line 330" - 2 5 %
it differential phase “CCIR, line 330" - 1 2 deg
By(-1dB) -1 dB video bandwidth B/G and L standard; 5 6 - MHz
CL <50 pF; R. >1kQ;
AC load

1997 Nov 19
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
By(-adp) -3 dB video bandwidth B/G and L standard; 7 8 - MHz
CL <50 pF; R. > 1kQ;
AC load
S/Nw weighted signal-to-noise | see Fig.5 and note 8 54 58 - dB
ratio
SIN unweighted see Fig.5 and note 8 a7 51 - dB
signal-to-noise ratio
am(L.1) intermodulation fim = 1.1 MHz; see Fig.6 52 58 - dB
attenuation at ‘blue’ and note 9
intermodulation fim = 1.1 MHz; see Fig.6 54 60 - dB
attenuation at ‘yellow’ and note 9
aM(3.3) intermodulation fim = 3.3 MHz; see Fig.6 52 58 - dB
attenuation at ‘blue’ and note 9
intermodulation fim = 3.3 MHz; see Fig.6 54 60 - dB
attenuation at ‘yellow’ and note 9
Or(vc)(rms) residual vision carrier fundamental wave and - 2 5 mv
(RMS value) harmonics;
B/G and L standard
Afynwanted(p-p) robustness for unwanted | L standard; - - 12 kHz
frequency deviation of residual carrier: 3%;
picture carrier serration pulses: 50%;
(peak-to-peak value) note 2
JAY)] robustness for modulator |L standard; - - 3 %
imbalance residual carrier: 0%;
serration pulses: 50%;
note 2
OH(sup) suppression of video note 10a 35 40 - dB
signal harmonics
OH(spur) spurious elements note 10b 40 - - dB
PSRR power supply ripple video signal; grey level;
rejection at pin 18 see Fig.11
B/G standard 30 35 - dB
L standard 25 30 - dB
VIF AGC DETECTOR (PIN 5)
Ich charge current B/G and L standard; note 7 | 0.75 1 1.25 mA
additional charge current | L standard in event of 1.9 25 3.1 HA
missing VITS pulses and
no white video content
lgch discharge current B/G standard 15 20 25 HA
normal mode L standard 225 300 375 nA
fast mode L standard 30 40 50 A
tres(aGO)(M) AGC response to a rising | B/G and L standard; - 0.05 0.1 ms/dB
VIF step note 11

1997 Nov 19
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
tres(ace)(®) AGC response to a falling | B/G standard - 2.2 35 ms/dB
VIF step fast mode L standard - 1.1 1.8 ms/dB
normal mode L standard; |- 150 240 ms/dB
note 11
AlF VIF amplitude step for L standard -2 -6 -10 dB
activating fast AGC mode
Vinn) threshold voltage level see Fig.8
additional charging/ L standard 195 |20 2.05 Vv
discharging current L standard; fast mode L | 1.6 1.66 1.72 Y
TV TUNER AGC (PIN 16)
Virms) IF input signal voltage for | input at pins 1 and 2; - 2 5 mV
minimum starting point of | Rtop = 22 kQ; 15 = 0.4 mA
tuner takeover
(RMS value)
IF input signal voltage for |input at pins 1 and 2; 50 100 - mV
maximum starting point of | Rrop =0 Q; I, = 0.4 mA
tuner takeover
(RMS value)
tuner takeover point Rrop =13 kQ; 116 =0.4mA |5 - 20 mV
accuracy (RMS value)
Vo(max) maximum output voltage | from external source; - - 13.2 \%
note 2
Vsat saturation voltage lig = 1.5 mA - - 0.2 \%
AVtopm variation of takeover point |l = 0.4 mA - 0.03 0.07 dB/K
with temperature
Isink sink current see Fig.3
no tuner gain reduction; |- - 1 HA
V16 =13.2V
maximum tuner gain 1.5 2 2.6 mA
reduction
AGE IF slip by automatic gain | tuner gain current from - 6 8 dB
control 20 to 80%
TV AFC DETECTOR (PIN 19); see Fig.7 and note 12
CRstps control steepness Alg/Af | note 13 0.5 0.75 1.0 MA/KHZ
Afirem frequency variation with | Iarc = 0; note 4
temperature B/G and L standard - - +20 x 1076 | K1
L accent standard - - +60 x 1076 K1
Vo(max) output voltage upper limit | see Fig.7 without external |Vp—-0.6 [Vp-0.3 |- \%
Vo(min) output voltage lower limit | cOmponents - 0.3 0.6 v
lo(source) output source current 150 200 250 A
lo(sink) output sink current 150 200 250 A
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Alrmod)(p-p) residual video modulation | B/G and L standard - 20 30 HA
current
(peak-to-peak value)
SOUND IF AMPLIFIER (PINS 27 AND 28)
VisiF)rms) minimum sound IF input | FM mode; -3 dB at - 30 70 [1AY
signal voltage intercarrier output pin 14
(RMS value) AM mode; -3 dB at - 70 100 uv
AF output pin 10
Vi(max)(rms) maximum sound IF input | FM mode; +1 dB at 50 70 - mV
signal voltage intercarrier output pin 14
(RMS value) AM mode; +1 dB at 80 140 - mv
AF output pin 10
Ger(sip) SIF gain control range FM and AM mode; 60 67 - dB
see Fig.4
BsiF(-3dB) -3 dB SIF bandwidth lower limit - - 25 MHz
upper limit 60 - - MHz
Ri(dif) differential input note 2 1.7 2.2 2.7 kQ
resistance
Ci(dif) differential input note 2 1.2 1.7 25 pF
capacitance
Vi(27,28) DC input voltage - 3.4 - Vv
Ocy(SIF-VIF) crosstalk attenuation between pins 1 and 2 and |50 - - dB
between SIF and VIF pins 27 and 28; note 14
input
SIF-AGC DETECTOR (PIN 6)
Ich charge current FM mode 8 12 16 HA
AM mode 0.8 1.2 1.6 HA
ldch discharge current FM mode 8 12 16 HA
normal mode AM 1 1.4 1.8 HA
fast mode AM 60 85 110 HA
SINGLE REFERENCE QSS INTERCARRIER MIXER (PIN 14)
Vo(intercarrien(rms) | IF intercarrier level QSS mode; SCq; 100 140 180 mV
(RMS value) sound carrier 2 off
L standard; 100 140 180 mV
without modulation
intercarrier mode; SCy; - 32 - mV
sound carrier 2 off; note 15
Bic(-3dB) -3 dB intercarrier upper limit 7.5 9 - MHz
bandwidth
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Or(sC)(rms) residual sound carrier QSS mode; fundamental - 2 5 mV
(RMS value) wave and harmonics
intercarrier mode; - 2 5 mV
fundamental wave and
harmonics
Or(vC)(rms) residual vision carrier QSS mode; fundamental - 2 5 mV
(RMS value) wave and harmonics
intercarrier mode; - 2 5 mV
fundamental wave and
harmonics
OH(sup) suppression of video intercarrier mode; 39 - - dB
signal harmonics fyideo £ 5 MHz
Ro output resistance note 2 - 25 - Q
Vo DC output voltage - 2.0 - Y
Ibiasint) DC internal bias current 2.7 34 - mA
for emitter-follower
I(sink)(max) maximum AC and DC 15 2.0 - mA
output sink current
I(source)(max) maximum AC and DC 2.5 - - mA
output source current
LIMITER AMPLIFIER (PIN 15); note 16
ViEmyrms) input signal voltage for - - 100 [N\
lock-in (RMS value)
input signal voltage S+N_ . _ - 250 500 "\
(RMS value) N weighted = 40 dB
allowed input signal 200 - - mV
voltage (RMS value)
OAM AM suppression 50 ps de-emphasis; 46 50 - dB
AM: froqg =1 kHz; m=0.3
referenced to 27 kHz
(54% FM deviation)
R; input resistance note 2 480 600 720 Q
V| DC input voltage - 2.65 - Y
FM-PLL DEMODULATOR
ferPLL) catching range of PLL upper limit 7.0 - - MHz
lower limit - - 4.0 MHz
fhr(pLL) holding range of PLL upper limit 9.0 - - MHz
lower limit - - 35 MHz
tacq acquisition time - - 4 Hs
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
FM OPERATION (B/G STANDARD; PIN 10); notes 16 and 16a
Vo(aF)(rms) AF output signal voltage |27 kHz
(RMS value) (54% FM deviation);
see Fig.17 and note 17
Ry =470 Q 200 250 300 mV
Rx=0Q 400 500 600 mV
Vo(aR)(cl)(rms) AF output clipping signal | THD < 1.5% 1.0 - 1.2 \%
voltage level (RMS value)
JAJN= frequency deviation THD < 1.5%; note 17 - - 53 kHz
AV /AT temperature drift of AF - 3x103|7x1073 dB/K
output signal voltage
Vi3 DC voltage at decoupling | voltage dependenton VCO | 1.2 - 3.0 Y
capacitor frequency; note 18
Ro output resistance note 2 - - 150 Q
Vo DC output voltage - 2.3 - Y
lo(sink)(max) maximum AC and DC - - 0.5 mA
output sink current
lo(source)(max) maximum AC and DC - - 0.5 mA
output source current
Baud(-3dB) -3 dB audio frequency without de-emphasis 100 125 - kHz
bandwidth capacitor
THD total harmonic distortion | 27 kHz (54% FM deviation) | — 0.5 1.0 %
S/Nw weighted signal-to-noise | FM-PLL only; with 50 ps 50 55 - dB
ratio de-emphasis; 27 kHz
(54% FM deviation);
“CCIR 468-4"; see Fig.9
Or(sC)(rms) residual sound carrier fundamental wave and - - 75 mV
(RMS value) harmonics
Omute(AF) mute attenuation of AF B/G and L standard 70 75 - dB
signal
AVqg DC jump voltage of AF FM-PLL in lock mode - 150 +150 mV
output terminal for
switching AF output to
mute state and vice versa
PSRR power supply ripple Ryx =0 Q; fmog = 70 Hz; 20 26 - dB
rejection at pin 10 see Figs 11 and 17
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
SINGLE REFERENCE QSS AF PERFORMANCE FOR FM OPERATION (B/G STANDARD); notes 19, 20 and 21; see Table 1
S/Nw(sci) weighted signal-to-noise | PC/SC; ratio at pins 1 40 - - dB
ratio for SC, and 2; 27 kHz (54% FM
deviation); “CCIR 468-4"
black picture 45 51 - dB
white picture 45 51 - dB
6 kHz sine wave 39 43 - dB
(black-to-white
modulation)
sound carrier 35 40 - dB
subharmonics;
frmod = 2.75 MHz +3 kHz
INTERCARRIER AF PERFORMANCE FOR FM OPERATION (B/G STANDARD); notes 19, 21 and 22; see Table 1
S/Nw(sc1) weighted signal-to-noise | PC/SC; ratio at pins 1 27 - - dB
ratio for SC, and 2; 27 kHz (54% FM
deviation); “CCIR 468-4"
black picture 41 47 - dB
white picture 41 47 - dB
6 kHz sine wave 35 40 - dB
(black-to-white
modulation)
sound carrier 30 35 - dB
subharmonics;
frmod = 2.75 MHz +3 kHz
AM OPERATION (L STANDARD; PIN 8); see note 23 and Fig.10
VoaF)(ms) AF output signal voltage | 54% modulation 400 500 600 mV
(RMS value)
THD total harmonic distortion | 54% modulation - 0.5 1.0 %
BaF(-3dB) -3 dB AF bandwidth 100 125 - kHz
S/Nw weighted signal-to-noise | “CCIR 468-4" 45 50 - dB
ratio
V1o DC potential voltage - 2.3 - Y
PSRR power supply ripple see Fig.11 20 26 - dB
rejection at pin 10
Radio mode
RIF AMPLIFIER (PINS 4 AND 14)
Vi(a)(max)(rms) maximum input signal d3; <60 dB 10 20 - mV
voltage (RMS value) intermodulation;
notes 24 and 25
Vo(14)(ch(rms) RF amplifier output -1 dB gain compression 400 - 900 mV
clipping signal voltage point; note 24
level (RMS value)
GRriF RIF gain 10 13 16 dB
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
BRrIF(-3dB) -3 dB RIF bandwidth lower limit - 100 - kHz
upper limit - 25 - MHz
Ri(sg) single-ended input note 2 240 330 420 Q
resistance
Cisg) single-ended input note 2 15 2 25 pF
capacitance
Ro output resistance note 2 - 25 - Q
Via DC input voltage note 2 - 2.7 - \%
RADIO TUNER AGC (PIN 16)
lsink sink current maximum tuner gain 1.5 2 2.6 mA
reduction
Vo(max) maximum output voltage | from external source; - - 13.2 \%
note 2
Vo(14)(rms) AGC onset (RMS value) | RIF amplifier output; - 180 - mV
li6 = 0.4 mA
RADIO AFC DETECTOR (PIN 19); see Fig.13 and note 12a
CRstps control steepness Al,o/Af | note 26 0.59 0.9 1.22 MA/KkHZz
Afie frequency variation by note 2 - - 50 x 106 | (dBuv)-
input level 1
Vo(max) output voltage upper limit | see Fig.13 without Vp—-0.6|Vp-03|- \
Vo(min) output voltage lower limit | €xtérnal components - 0.3 0.6 v
lo(source) output source current 150 200 250 A
lo(sink) output sink current 150 200 250 A
LIMITER AMPLIFIER (PIN 15); note 16
ViEmyrms) input signal voltage -3 dB AF signal at pin 10 |- 50 - [N\
(RMS value) Af = 22.5 kHz: N 100 - Y,
S ltl N unweighted = 26 dB
allowed input signal 200 - - mV
voltage (RMS value)
OaMm AM suppression 50 ps de-emphasis; 40 45 - dB
AM: fog =1 kHz; m=0.3
referenced to 22.5 kHz
R; input resistance note 2 240 330 420 Q
\ DC input voltage - 2.65 - \Y
LEVEL DETECTOR (PIN 19); note 12
AV, pl/log AV output voltage slope - 50 - mV/
according to FM limiter dBuv
input voltage
Vo(Lpymin minimum DC output Vi(1s) = 56 pV (35 dBuv) 0 - 1.0 \%
voltage
Vo(p) DC output voltage Vi) = 32 mV (90 dBuv) - 3.00 - \
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vo(Lbymax maximum DC output - - Vp-10 \
voltage
AVp/AVp output voltage variation 0.5 0.7 0.9 VIV
with supply voltage
AVo/AT output voltage variation - - +100 x 10~ | V/IK
with temperature 6
FM-PLL DEMODULATORS
ferpL) catching range of PLL upper limit 11.5 - - MHz
lower limit - - 9.0 MHz
fhrPLL) holding range of PLL upper limit 13.0 - - MHz
lower limit - - 8.0 MHz
tacq acquisition time - - 4 us
FM OPERATION (PIN 10); notes 16 and 16a
Vo(aF)(rms) AF output signal voltage |22.5 kHz; R, =0 Q; 200 250 300 mV
(RMS value) see Fig.17 and note 17
Vo(aR)(cl)(rms) AF output clipping signal | THD < 1.5% 1.0 - 1.2 \%
voltage level (RMS value)
JAIN= frequency deviation THD < 1.5%; note 17 - - 75 kHz
AV /AT temperature drift of AF - 3x1073|7x1073 dB/K
output signal voltage
Vi3 DC voltage at decoupling | voltage dependenton VCO | 1.2 - 3.0 Y
capacitor frequency; note 18
Ro output resistance note 2 - - 150 Q
Vo DC output voltage - 2.3 - Y
lo(sink)(max) maximum AC and DC - - 0.5 mA
output sink current
lo(source)(max) maximum AC and DC - - 0.5 mA
output source current
BaF(-3dB) -3 dB AF bandwidth without de-emphasis 100 125 - kHz
capacitor; 22.5 kHz
THD total harmonic distortion |22.5 kHz - 0.5 1.0 %
SIN unweighted FM-PLL only; with 50 ps 59 64 - dB
signal-to-noise ratio de-emphasis; 22.5 kHz;
15 kHz bandwidth
AVig DC jump voltage of AF FM-PLL in lock mode - +50 +150 mV
output terminal for
switching AF output to
mute state and vice versa
PSRR power supply ripple Rx =0 Q; fmog 70 Hz; 20 26 - dB
rejection at pin 10 see Figs 11 and 17
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

MUTE BEHAVIOUR; note 16

Omute(10) forced mute attenuation | pin 15 at Vp 70 75 - dB
soft mute attenuation RIF level dependent; 20 25 30 dB

see Fig.14

l15(forced) forced mute switching 010>70dB - 350 - HA
current

l15(soft)(dis) current for disabling soft | a0>0dB - -350 - A
mute

Vih(11) soft mute threshold Vi(15) = 56 pvV 0.8 1.0 1.2 \
adjustment voltage Vi1s) = 560 pV 1.2 1.4 16 Y,

tmute time constant mute on or off 3 - 7 ms

Switching levels for logic ports 0 and 1; see also Table 2

Viogic DC potential for logic 1 or 2.8 - Vp Vv
pin not connected
DC potential for logic O 0 - 0.8 \Y

I LOW-level input current  |V3g=0V 50 70 90 HA

Switching levels for logic port 2;  see also Table 2 and Fig.14

Viogic DC potential for logic 1 or 0.8 - Vp \%
pin not connected
DC potential for logic O 0 - 0.8 \

m LOW-level input current | V11, =0V 110 150 190 MA

Notes
1. Video and sound parameters are degraded at Vp = 4.5 V.

2. This parameter is not tested during production and is only given as application information for designing the
television receiver.

3. Loop bandwidth = 70 kHz (natural frequency f, = 12 kHz; damping factor d = 3; calculated for peak level).
Resonance circuit of VCO: Qg > 50; Cey = 8.2 pF £0.25 pF; Cjyt = 8.5 pF (loop voltage = 2.7 V).

Temperature coefficient of external LC circuit is equal to zero.

5. Vigrems) = 10 mV; Af = 1 MHz (VCO frequency offset related to picture carrier frequency); white picture
video modulation.

Vivip signal for nominal video signal.

The leakage current of the AGC capacitor should not exceed 1 pA for B/G standard and 10 nA for L standard. Larger
currents will increase the tilt.

8. S/Nis the ratio of black-to-white amplitude to the black level noise voltage (RMS value, pin 18). B = 5 MHz weighted
in accordance with “CCIR 567”.

9. The intermodulation figures are defined:

~ av, at 4.4 MHzO _ o .
Nm(ryy = 20 IogIj A1 MHzEJr 3.6dB ; aym(1.1) value at 1.1 MHz referenced to black/white signal;

OV, at 4.4 MHzL _
Oy (33) = 20 IogD at33 MHZH ajm3.3) value at 3.3 MHz referenced to colour carrier.
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11.
12.

13.
14.
15.

16.

17.

18.
19.

19

. Measurements taken with SAW filter K3953 (sound carrier suppression: 40 dB); loop bandwidth = 70 kHz.
a) Modulation VSB; sound carrier off; fyigeo > 0.5 MHz.

b) Sound carrier on; SIF SAW filter K9453; f,igeo = 10 kHz to 10 MHz.

Response speed valid for a VIF input level range of 200 uV up to 70 mV.

A current source output is provided to match the AFC output signal to different tuning systems. The test circuit is
given in Fig.7 for TV mode and in Fig.13 for radio mode. The AFC steepness can be changed by the resistors at
pin 19.

a) A voltage output is provided to match the AFC output signal to different tuning systems. The DC load current
should not exceed 180 pA.

Depending on the ratio AC/Cq of the LC resonant circuit of the VCO (Qg > 50; see note 3; Cg = Cjnt + Cext)-

Source impedance: 2.3 kQ in parallel with 12 pF (SAW filter); fir = 38.9 MHz.

Without using an SIF SAW filter the mixer can be switched to intercarrier mode by connecting pin 27 and/or pin 28
to ground. In this mode the SIF passes the VIF SAW filter and IF intercarrier levels are dependant on the sound shelf
of the VIF SAW filter. The intercarrier output signal at pin 14 can be calculated with the following formula using the
video output signal at pin 18 (Vowideo)p-p) = 1.1 V typical) as a reference:

V.
_i(S9) (4B) +6 dB+3 dB
Vi(F'C)

1 20
\Y = _IVp—p x ——x10

o(rms) —

with 1 = correction term for RMS value,
2.2

Vi (SC)

Vi (PC)

6 dB = correction term of internal circuitry and +3 dB = tolerance of video output and intercarrier output amplitude

Vo(rms)-

(dB) = sound-to-picture carrier ratio at VIF input (pins 1 and 2) in dB,

V.
Example: SAW filter G1962 (sound shelf: 20 dB) 0 -5 = 27 dB 0 Vyme) = 32 mV (typ.).
i(PC)

Input level for second IF from an external generator with 50 Q source impedance. AC-coupled with 10 nF capacitor,
fmod = 1 kHz, 27 kHz (54% FM deviation) of audio reference. A VIF/SIF input signal is not permitted. Pins 6 and 5
have to be connected to positive supply voltage for minimum IF gain. S/N and THD measurements are taken at
50 ps de-emphasis at pin 14 (modulator pre-emphasis has to be activated). The FM demodulator steepness
AVoar)/Afar is positive.

a) Second IF input level 10 mV (RMS).

Measured with an FM deviation of 27 kHz, the typical AF output signal is 500 mV (RMS) (Rx = 0 Q). By using

Ry = 680 Q the AF output signal is attenuated by 6 dB (250 mV RMS). For handling a frequency deviation of more
than 53 kHz the AF output signal has to be reduced by using Ry in order to avoid clipping (THD < 1.5%). For an
FM deviation up to 100 kHz an attenuation of 6 dB is recommended with Ry = 680 Q.

The leakage current of the decoupling capacitor (2.2 pF) should not exceed 1 pA.
For all S/IN measurements the used vision IF modulator has to meet the following specifications:
a) Incidental phase modulation for black-to-white jump less than 0.5 degrees.

b) QSS AF performance, measured with the television-demodulator AMF2 (audio output, weighted S/N ratio) better
than 60 dB (deviation +27 kHz) for 6 kHz sine wave black-to-white video modulation.

c) Picture-to-sound carrier ratio; PC/SC, = 13 dB; (transmitter).
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20. Measurements taken with SAW filter K3953 for vision and sound IF (suppressed sound carrier) and K9453 for
sound IF (suppressed picture carrier). Input level Visipyms) = 10 mV, 27 kHz (54% FM deviation).

21. The PC/SC; ratio at pins 1 and 2 is calculated as the addition of TV transmitter PC/SC; ratio and SAW filter PC/SC,

ratio. This PC/SC; ratio is necessary to achieve the S/Ny values as noted. A different PC/SC; ratio will change

these values.

22. Measurements taken with SAW filter G1962 (sound shelf: 20 dB) for vision and sound IF. Pin 27 and/or pin 28 has
to be connected to ground for switching the single reference QSS mixer to intercarrier mode.

23. Measurements taken with SAW filter K9453 (Siemens) for AM sound IF (suppressed picture carrier).

24. The RIF amplifier output (pin 14) has to be connected to a multistandard application ceramic filter for
5.5, 6.0 and 10.7 MHz. This total load constitutes an impedance of 250 Q.

25. d3 tested by using two signals with frequencies of f; = 10.5 MHz and f, = 10.7 MHz with a level Vismax)ms) for each
signal. dz is the ratio between intermodulation product at 10.3 MHz and output level of Vigmax)rms)-

26. The control steepness of the radio AFC detector is dependent on the characteristic of the ceramic resonator, pin 24.
The figure given here will be obtained when applying a typical resonator of the type CDA 10.7 MC1-A (Murata).
The spreading of the control steepness depends on the spreading of the ceramic resonator characteristic

(see Fig.13).
Table 1 Input frequencies and carrier ratios
L ACCENT FM
DESCRIPTION SYMBOL B/G STANDARD | L STANDARD STANDARD RADIO UNIT
Picture/IF carrier fpc or fig 38.9 38.9 33.9 10.7 MHz
Sound carrier fsc1 334 324 40.4 - MHz
fsc2 33.158 - - - MHz
Picture-to-sound carrier PC/SC;y 13 10 10 - dB
PC/SC, 20 - - - dB
Table 2 Switch logic
FUNCTION LP2 LP1 LPO REMARKS
Power-down 0 1 0
TV mode B/G standard negative 0 1 1
modulation
L accent standard | positive 0 0 0
L standard modulation 0 0 1
Radio mode AFC soft mute active 1 1 0 RIF level dependent
RIF level 1 1 1 |(25dB)
AFC forced mute active 1 0 0 forced mute (70 dB)
RIF level 1 0 1
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Fig.3 Typical VIF and tuner AGC characteristic.
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(1) AM mode.
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Fig.4 Typical SIF AGC characteristic.
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0.06 0.6 6 60 (mV)6OO CC = chrominance carrier, with respect to sync level.
10 ViviF)(rms) PC = picture carrier, with respect to sync level.
The sound carrier levels are taking into account
a sound shelf attenuation of 20 dB (SAW filter G1962).
Fig.5 Typical signal-to-noise ratio as a function of
IF input voltage. Fig.6 Input signal conditions.
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Fig.7 Measurement conditions and typical AFC characteristic at TV operation.
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Fig.8 Typical video signal levels on output pin 18 (sound carrier off).
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Fig.9 Typical audio level, noise and AM rejection Fig.10 Typical audio level, noise and THD
(54% FM deviation) for FM (TV). (54% AM modulation) for AM (TV).
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Fig.11 Ripple rejection condition.
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Fig.12 Front-end level diagram for TV operation.
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2-terminal type equivalent circuit of ceramic resonator

Equivalent compliance C; = 2.35 pF.
Equivalent mass L; = 101 pH.
Equivalent resistance R; = 55 Q.
Parallel equivalent capacity Cy = 18 pF.

Fig.13 Measurement conditions and typical AFC characteristic at radio operation.
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Fig.14 Typical audio signal-to-noise ratio as a function of input signal at radio operation.
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Fig.15 Typical audio level, S/N ratio and AM rejection (54% FM deviation) for FM (radio).
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(1) RFinput 102 dBpV (onset of tuner AGC).
(2) RF input 96 dBuV (signal condition for d3 < 60 dB).
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Fig.16 Front-end level diagram for radio operation.
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INTERNAL CIRCUITRY
Table 3 Equivalent pin circuits and pin voltages
PIN SYMBOL bC V?\I/_)TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
1 | Vivika 3.4 .
ViviF2 3.4
400 pA
400 pA
MHA935
3 LPO 0toVp
+ +
60 PA 60 PA
: 500 Q
25V
MHA936
4 | Vi 2.7
280 Q| |50 Q
450Q 450 Q
2.8V
MHA937

5 Cvace 1.5t04.0

40 pA ‘

®
l 0.3/20/40 pA
I
MHA938
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PIN SYMBOL bC V?\I/_)TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
6 CSAGC 1.5t04.0 +
15 pA
Ib
+ + +
+1 pA
H MHA998
7 TpLL 1.5t04.0 + s 4 +
Ip +
o—— iy
VCO
200 pA
MHA999
8 |[LP1 0to Vp

25V

MHB001
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PIN | symeoL | P€ V?\'/‘)TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
9 |LADJ 0to Vp .
) 25V
— MHB002
10 | Voar 2.3 .\ .
9 kQ
30 kQ
MHBO003
11 |LP2 0t03.0
+ +
31 kQ 4 KA
MHB004
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PIN SYMBOL DC V?\I/_)TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
12 C:de—em 2.3 + +
ilm
+
+
I:| 27.7kQ 30 uA
Ip MHB005
13 Cpec 1.2t0 3.0 + +

@_‘ g E %JraopA

MHB006
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PIN SYMBOL bC V?\L')TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
14 | Vooss 2.0

150 kQ

12.2 15.1
kQ kQ

27mA

10 pF /

MHB007

% 7 kQ
15 | Viem 2.65
D) f '

600 Q 330 Q
TV radio
600 pA
2.67V

MHB008

16 | TAGC Oto13.2

MHB009
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PIN SYMBOL bC V?\I/_)TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
17 CaL 0to 3.2 + +
2.5 pA
5pA f
0.15 pA

+
2.5 A

@ .

30 pA IT__LI
1 +
+ 10 pA
16 pA 10 pA

MHBO010
18 | Vowid) sync level: 1.5 +
100 Q
20 kQ
® =

T
i 10 yF
3.3kQ
|
| S
2 3.0 A 50 kQ
355V

MHBO011
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PIN SYMBOL DC V?\I/')TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)
19 |AFC 0.3toVp-0.3
+ + + +
200 pA 5 pA
+ +
TV AFC radio LD
+200 pA +200 pA
@ —o k
radio
AFC 20 kQ
20 kQ
EILD off
MHBO012
20 n.c.
21 |VvCO1 2.7 . .
22 |vCo2 27 " "
420Q| | 420Q 50 Q
K N
BIG h4 A4
| ——P 20kQ  20kQ
- 4+
+ L
\ + L accent
/ P
HF -
500 pA C) 28V
— MHBO013 (]
23 GND

'I 10V
MHBO014
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PIN SYMBOL be V?\I/')TAGE EQUIVALENT CIRCUIT (WITHOUT ESD PROTECTION CIRCUIT)

24 |CERRES |4.0

MHB015

25 | Vp :
I 0V
MHBO014
26 TADJ Oto 1.9
MHBO017
27 VisiF1 3.4
28 | Visikz 34
@
1.1kQ
QSSwiI 1kQ
1.1kQ

800 Q

3.4V 400 pA

MHB018
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PACKAGE OUTLINE
SSOP28: plastic shrink small outline package; 28 leads; body width 5.3 mm SOT341-1

f-—

pin 1 index

-——— > ——

W IR
1HHHHH»@«HHHHE,HD

0 25 5 mm

| ‘sclale‘ |
DIMENSIONS (mm are the original dimensions)
UNIT m’:X_ AL | A | Az bp c p® | EM | e He L Lp Q v w y zW | o
m | 20 | 020 | T8 | 025 | 03 | 0s0 | 100 | 52 | ©%% | ve | 125 | oea | o7 | 02 |013 | 01| o7 | G

Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAd PROJECTION

SOT341-1 MO-150AH =— @ oo

ISSUE DATE
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SOLDERING
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 “IC Package Databook” (order code 9398 652 90011).

Reflow soldering

Reflow soldering techniques are suitable for all SSOP
packages.

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.

Wave soldering

Wave soldering is not recommended for SSOP 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.

1997 Nov 19

42

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 longitudinal axis of the package footprint must
be parallel to the solder flow and must incorporate
solder thieves at the downstream end.

Even with these conditions, only consider wave
soldering SSOP packages that have a body width of
4.4 mm, that is SSOP16 (SOT369-1) or

SSOP20 (SOT266-1).

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.

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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DEFINITIONS
Data sheet status
Obijective 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.

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.
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