MITSUBISHI ICs (TV)

M51354AP

TV IF SYSTEM

DESCRIPTION

The MB1354AP is a serniconductor integrated circuit
consisting of a VIF amplifier, video detector, SIF detector,
IF/RF AGC, AFT, SIF limiting amplifier, guadrature FM
demodulator, electronic attenuator and audio driver circuit.
It provides in a single chip ail color TV IF functions including
video IF and sound IF.

The M51354AP is an effective means of providing high
refiability and performarce.

FEATURES

@ High density packing with VIF, SIF and audio driver circuit
on a single chip.

o High S/N ratio

® Ceramic discriminator
demodutation.

® Low noise Zener dicde and audio circuit realize good
hum rejection.

@ De-Emphasis terminal can be used for the audio output
terminal of the FM demodulator or for the audio input
terminal of the attenuator.

can be used for

57 dB, typ.
audio FM

APPLICATION
Color television receiver
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M51354AP

TV IF SYSTEM
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Ratings Unit
vee Supply voltage 14.4 \Y
P Power dissipation 1.6 w
Topr Operating temperature -20~65 °C
Tstg Storage temperature -40~125 °C
ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise noted)
o Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max
lce Circuit current Veg =12V 45 70 89 mA
v tnput sensitivit fp =58.75MHz.CW 48 54
nmin oY Y Input level for 0 6V increase in Vo 98
R fp =58 . 75MHz . CW
) -
Vin max Maximum aliawable input inpot Tevel for 0.6V decrease 1 Yoo 100 105 dBu
GR AGC range Vinmax — Vin mimn 48 57 — dB
Vodet Video detector output fp =58 75MHz  AMT4% , fm=20kHz 1.75 2.15 2.55 Ve.p
fp =58 7SMHz CW . 90dBu  tg =40~
0 ! v 8 12 ~ MHZz
Bw Video frequency response S8MHz. 900By (external AGC Vy = OV)
v
tp =58 J5MHz. CW, 50dBx
VigH RF AGC maximum voltage 9.4 9.8 -
V=4V
v
_ v
VoL RF AGC maximum voltage fp =58.75MHz, CW, 105484 0 1.0
V=5V
\%
u AFT detector sensitivity For 100k§2 + 100k ) 1oad res'stance 40 60 85 mV kHz
fp =58 TSMHz CW, 80dBu V2 = 10V 8
00 1200 1600 mvrms
VOAFmax | AF maximum output 15=54.25MHz, FM? SkHzdev. fm =400Hz
ts=4 SMHz, FM 7 5kHzdev
. o a8 53 6123
LiM Limiting sensitivity fm= 400H2 Appiied to oin 18 #
fg=4 SMHz, AM 30%. tin= 1kHz a9 54 _ B
AMR AMR ANdBu Applied 10 pin 18
fo < 58.75+5MHz . sweep B0dBu
h } el 2.3 2.7 3.25 v
VaTtH Black spot inverter threshold level Frtenal AGC, Vo 5.8V
VacL Biack spot inverter clamp level VwTH 4.0 4.5 50 v
58.75 A
Vg Voo s freq.
VwTH White spot inverter threshold level Vo 6.6 7.0 7.4 v
VBTH
Vweo White spol inverter clamp levet 3.9 4.8 a9 v
TYPICAL CHARACTERISTICS
THERMAL DERATING (MAXIMUM RATING) AGC CHARACTERISTICS
g 7.0 T 1
2.0 < L
< 1.8 - T
g 2 Voltage with no input
- 1.6 2 6.0 i
o [ i
= 1.4 E !
2 2 5 50 i
2 ’ o) fo=45.75MHz
I —_—
= 1.0 (o): 1 X4 to=58.T5MH2
%] 4.0 — — —
= . =
o 08 © fo= )'F H
« 086 ~ B —38. 9MHz —
w ~ L ;
< 0.4 o 3.0 o =38.9MHz 4
o ~\, O i 1
& 0.2 S a =45, 75MHz 21
N i fo=58.75MH
0 = 20 i fo=58.75MHz
0 25 50 6575 100 125 20 30 40 50 80 70 80 90 100110120

AMBIENT TEMPERATURE Ta (°C)

VIF INPUT LEVEL V: (dBp)

2l sy
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TV IF SYSTEM
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M51354AP

TV IF SYSTEM

AFT WIDE BAND CHARACTERISTICS
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TERMINAL FUNCTIONS AND CONNECTION

Terminat D RF AGC delay control

The threshold level at which the RF AGC output (terminal
@) begins to change can be adjusted by varying the terminal
voltage using variable resistance. The C1 connected to this
terminal is for” high-frequency bypass.

Terminal @ @ IF AGC FILTER

Terminal @ and @ are for levelling the IF AGC voltage.
There is a 2-stage filter that provides a fast time constant
and smooth output voltage. During the synchronous signal
period, Q1 is discharged from Cs and Cz, and during the
asynchronous signal period, C2 and C4 are charged by the
supply voltage through 10KQ and reach the peak of AGC.
Choke coil L1 prevents the ringing generated at the start
of the synchronous signal during discharge, and Cs prevents
high frequency on the AGC voltage (terminal @).

By grounding terminal @, the gain in the VIF amplifier can
be minimized and video output from the tuner stopped
while playing back a video cassette recorder or using an
other external video source.

AFT NARROW BAND

CHARACTERISTICS
14 y
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Terminal @ Power 1 (Vcc)

This is the power supply termiral for the VIF, AGC, videc
detector and AFT. Place decoupling condensers Cs and Ce
as close as possible to terminal ®.

Terminal ® AGC lock-out prevention

A condenser with a capacity of 0.1p ~ 0.47uF is normally
used for this terminal. The AGC noise canceller works better
with a large capacity, but will tend to develop an AGC
lock-out. Conversely, if the capacity is small, there will be
less incidence of lock-outs but the AGC noise canceller
will be less effective.

The capacity must thus be de-
termined by careful study of these

factors in combination. An effective

way of eliminating AGC lock-out is

to couple a resistance of a few C
100kQ’s to the power supply. I
Terminal ® GND:

This is the GND terminal for the VIF, AGC, video detector
and AFT. s position in the layout must be considered
very carefully, as it guards the site of the VIF amplifier
terminal and prevents feedback from terminals with large
signals, such as the output terminal. (Refer to the example
PC board.)

Terminal @ @ Negative feedback bypass

This terminat is the DC feedback bypass from the output
to the input side of the VIF amplifier, for stabilizing the
bias. It bypasses the AC feedback from the output by way
of condensers Cs and C1:. Therefore Ce and C1i must have
superior high-frequency characteristics and should be placed
as close to the IC terminal as possible, in order to stabilize
amplifier performance.

Condenser Cic also serves to increase stability at high
frequency levels.

Veo

A
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M51354AP

Terminals @ @ VIF inputs
Terminal @ is of the same polarity as
VIF output terminal @: terminal @ is
an input terminal also, of the same
polarity as terminal @. Both terminals
(@ and @) should be connected to
provide a balanced input, by coupling
through condenser Ce and by use of
a transformer, as shown in the
application example. ‘

Although it is also possible to bypass one terminal, as shown
above, and so to have a signal input, this will tend to adversely
affect the gain as well as generate a difference in the
amplitude between terminals @ and & when there is a
large input. This method must therefore be tested before
use. Transformer T1 allows the IC to match the impedance
and is effective in reducing the amount of noise outside
the video IF band, and also serves to improve the S/N
ratio in a weak electric field.

The turn ratios on the primary and secondary sides are
determined by the matching impedance and gain. The input
resistance on terminals ® and @ is approx. 800Q, and
turn ratios of 1:1 ~ 1:4 are appropriate.

The sensitivity of M51354AP at time of full gain is approx.
48dB-u V; the maximum sensitivity is approx. 18uV when
the gain in the tuner is 30dB.

A SAW filter behind the tuner will tend to cause a large
loss; it is therefore necessary to make up for the loss with
a preamplifier composed of Q1, Ra~Rs and Ci2~Cia, if the
loss is as much as 200dB. (Gain 16~20dB.)

If the amount of loss due to the SAW filter is low, 10dB
or less, the pre-amplifier is not required. (However, note
that transformer T1 is required to reduce the amount of
noise.)

Terminal @ GND2

This terminal is the GND for the SIF section. The PC board
must also be laid out carefully in order to prevent any
interference with VIF from SiF, just as when laying out
terminal ®.

Terminal @ Electronic attenuator control

The level of audio output to the @ pin can be changed
by changing the voltage lavel of the @ pin. The minimum
output is achieved at 2.0V and the maximum at 7.0V. The
reference voltage of the attenuator is set at approx. 5.6V
inside the 1C, and any ripple in the electronic attenuator
contral voltage applied to the @ pin comes out in the audio
output. Therefore, in order to remove the ripples in @ pin,
provide a capacitor, Cis, that is as large as possible in a
range that does not produce any abnormal noise when the
power is turned on or off.

TV IF SYSTEM
[— ™ Ve
VWA " +
WCs
N
AUDIO
INPUT

Terminal @3 Power 2 (Vcc)

This is the power supply for the SIF section. Connect Cis
and C7 as close to the IC terminal as possible in order
to prevent the harmonics generated by SIF from interfering
with VIF. High frequency choke Lz is effective in preventing
interference deriving from the power supply.
Terminals @ @ FM detector phase shifter
M51364AP uses the quadrature method of detecting FM
waves, and a phase shifter is connected between pins. @
and . It is connected as shown below when a ceramic
discriminator is' used. Ris and Riz are for matching and
Cis is for phase shifting compensation.

Cis Rig

A ﬁ_:’
P [ ey 2 e T e | A | o
4.5MHz CDA4.5SMC 330Q (470Q | 22, F
5.5MHz CDA5.5MC 270Q | 3900 | 22,F
6.0MHz CDA6.0MC 270Q i 330Q | 22,F

When using a coil, connect it as shown below, and refer
to the separate list for the coil specifications.

2 - 346
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TV IF SYSTEM

Terminal @ Audio negative feedback

Negative feedback is provided from the output stage and
is to be externally connected to M51354AP for low distortion
and stabilization. In the application example, the gain to
the collector in the external transistor is shown as 1+Rs/
Re. The audio gain to terminal @ inside the IC is approximately
18dB (when Re = 1.5kQ.)

Vco

Audio
Driver

Terminal @ Audio driver output

With the emitter follower output as shown in the diagram
to the right, the output bias voltage is approx. 4.6V. Rz
is for the internal transistor bias. Caz is for high frequency
bypass. And always add Cz to prevent oscillation.
Terminal @ SIF input

This is the input terminal for the limiter amplifier. Its input
limiting sensitivity is -approx. 48dBu. The bias resistance
in the input is Re between terminals @ and .

When a large SIF signal is input to the limiting amplifier,
the high frequency harmonics from SIF may interfere with
VIF input and create noise stripes on the picture. If this
should occur, set the input level at approx. 30mVrms.
Terminal ® SIF input bias

C23 is for high frequency wave bypass. Set input bias
resistance Re at 10kQ or less in order to stabilize the amplifier.
When using a ceramic filter, set bias resistance Re according
to the table below for matching.

Frequency (Manufacluredblxclslr:r.;‘g‘oh;\ig Co.. ltd } Ry
4.5MHz SFE4.5MB k@
5.5MHz SFES5.5MB 6000
6.0MHz SFEB.5MB 470Q

When feeding in an external audio signal and emitting sound
from the TV speakers, as when using a video cassette
recorder for instance, the audio signal from the antenna
can be muted by lowering the DC voltage of terminal ®
to 3.5V or less, or by raising it to 6V or higher.

Terminal @ SIF detector output

This is the output terminal for the SIF detector {transistor
detectorl. Normally SIF output level is approx. 90dBuV. It
is connected fo the ceramic filter through coupling condenser
Coa.

When the audio S/N or buzz matters, insert a tuning circuit
comprised of transformers between the terminal and the
ceramic filter.

Terminal € De-emphasis, audio input/output

The audio output issues from terminat @ before it reaches
the electronic attenuator. Since the internal impedance is
24kQ, approx. 3,000pF is appropriate for C25 for de-
emphasis. Even when de-emphasis will not be used, always
provide a 1000pF-capacity condenser in order to prevent
any oscillation. The output from terminal @ can be used
as the recording terminal and the sound multiplex terminat.
If the audio is muted by terminal 9 {refer to the explanation
for terminal @) and an audio signal from a VCR, for example,
is input terminal @, the audio can be emitted from the
speaker through the electronic attenuator.

AUDIO
~ CURRENT
——

FM 24k

DET ATT

Ll L8l LSSl

AUDIO SW AUDIO
IN

AUDIO
ouT

Cazs

x

Terminal @ & SIF trap coli

By placing a shunted SIF trap in the VIF output as shown
to the right, the impedance in the SIF is lowered and the
SIF signals are reduced during transmission to the video
detector. However, note that, if the SIF trap is so strong
that the color carrier is attenuated, the beat may be increased
reverse because of non-linearity. Select coils and condense
with as high a Q level as possible. Refer to the table provided
for the selection of coils.

TO VIDED DETECTOR

KR
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Example:
Frequency { Cz Cee
54 25MH2z | 3%0F 2pF
41.25MHz 95pF TpF
33.4MHz 150pF 12pF

Terminal @ AFT output

An S-curve, as shown below, is obtained. The voltage at
pin @ (Vz4) is determmed entirely by the divider Rio/Ri1.
Cus is due to the high-frequency bypass.

QUTPUT (V3g)

FREQUENCY f

Terminal & & @ @ Video detector coil and AFT coil
Ls, C29 and Ri2 are tuned circuits for the video detector,
and L7 and Cas are tuned circuits for AFT. The video detector
and AFT are coupled by the stray capacity {approx. 1pF
between terminals in the IC section plus the PC board
capacity) of the neighboring terminals (& ~ & and @ ~@),
at the appropriate level of 2pF. Set dumping resistance
Riz for the video detector to a few k€2 ~ a few tens of
k€2, according to the linearity of the demodulated output.
Note that when the value of Q is too high, the gain in
the carrier amptifier will fall too low when the tuning slips,
and the video signal will be inverted.

The AFT defeat, e.g. when switching channels, is controiled
by grounding this terminal through the AFT coil L7 center
tap, though R12.Ca: is for high-frequency bypass.
Terminal @ Video output

The internal connection. is to an

emitter follower output.

R4 15 the bias resistance {to be @
used at 1kQ or higher).of the emitter
follower. Ria )

Ris is used for impedance matching for the ceramic SiF
trap, and Ls secures the bias for the high-frequency choke
and Qo.

The video output at terminal @ with no input is 6V, which
is DC bias voltage. With signal input, the video output,
whose synchronous signal polarity is negative, is 3.5V at
the synchronous tip. The output level of the video signal
is typically 2.1Vp-p.

Terminal @ RF AGC output

The output polarity is gained in reverse AGC; approx. 10V
is obtained in a weak electric field, 1V in a strong one.
The delay point of RF AGC, as shown in the diagram below,
shifts, according to the level of control voltage Vi in terminal
@. Therefore, set the VIF ampilifier input signals {of terminals
® and @) so that they never exceed the maximum allowable
level, in accordance with the characteristics of the tuner.

Vo

9.8v

av

VIF INPUT (Vg )

lf the AGC loop oscillates due to the AGC characteristics
of the tuner, a non-polar capacity of approx. 1uF placed
between terminals @ and @D is effective in eliminating
such oscillation.

Vee

TO TUNER

2348
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TV IF SYSTEM
Coil Data
VIF : 58.75MHz
PARTS | IC PIN NUMBER | FREQUENCY Qu | ColpF) TURNS BOBBIN | WIRE CONNECTION
(Bottom View)
ES02HN- 0.74 @ D
igﬁ:Doon_ 2- 5000205 S4.25MHz 225 + 209 37 (+-3)5 121 3‘2""3" Soider <
(TOKO) Ptating 0 @&
TKEEAS- 27 ©] ®
i
;:EDTE(;OIL @B-—-D 27536FE 58.75MHz |88:+20% | Stray (1-6)51 10k Type ?)Ué:l @s m
(TOKOQ) 7.2 @Z_ﬂ_,_y
TKENS- ©1 @
AFT N o, | (16231 0.12¢4
con BH-@ 27883RH 58.75MHz | 72420% | 5946% | 10k Type | o @,
(TOKO) .
VIF : 45.75MHz
T
Th
PARTS | IC PIN NUMBER | FREQUENCY Qu | ColpF) TURNS BOBBIN = WIRE CONNECTION
(Bottom View)
E523LN- C0.74 @S o)
, :
igig%om a-B 9990334 41.25MHz  [194+ 209! 95+6% | (1-2)4 3°4t :340001(18: | Solder ;}
{TOKO) Plating (i &
TKEEAS- 27 3 @
0.12 4
;?‘I’E?JOIL ®—@ 27537FE 45 75MHz | 92 + 209 | Stray {1-6)6 12t 10k Type OUES’V @s
(TOKO) 7.2 (}4?}@
AFT BTKENS- (1-6)8 14t 0. 126 oW ®
coiL B-3 27872RM 45.75MHz |84+ 209% | 59£6% | (1-3)2t 106 Type | e @s
(TOKO) (3-6)2 /41 (944 5
ViF : 38.9MHz
CONNECTION
PARTS G PIN NUMBER | FREQUENCY Qu | ColpF) TURNS BOBBIN WIRE (Bottom view)
E523LN- 0.7¢ 58 3
Colored
fg::Dcou_ 2-0 9990324 33.4MHz  |154£20%| 150+ 6% | (1-2)4 374t Mc;‘e? Soider
(TOKO) Piating D ®
- 7
VIDEO TKXEAS 2 0.12¢ ® ®
DET GO @2 27538FE 38.9MH2 92 + 20% | Stray (1-6)7 12t 0k Type | e @s
(TOKO) 7.2 : @42&6)
TKXNS- - @ ®
1-6)5t 0.12¢
ggl 3-8 27884RM 38.9MHz 84+20% | 59+6% E1-3§2 . 10k Tyoe | b ®s
(TOKOY ’ O B
Coil Data of FM Detector
TUR BOBBIN WIRE CONNECTION
PARTS IC PIN NUMBER | FREQUENCY Qu | ColpF) URUS (Bottom View)
TKAC: O]
1-2)15 174t 0.12¢
ZZILDET @—03 270718Y 4.5MHz 68 =20% : B2 Ez-aim 0k Type | ol %
(TOKO) ®
TKAC- ®
1-2)13t 0.12
gmeT -3 z598aY 5.5MHz | 602 20% | 82 22_2213! L 10k Type ouEtv %
i
(TOKO) ; ®

o
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PRINTED CIRCUIT BOARD LAYOUT (Copper clad side: 1/1)
RF AGC
AUDIO OUT ouT
AFT DEFEAT
L VIDEO OUT
O MB1354AP =) W N\l ¢ O
P e
° PoasMHz o f2 °
&% ruten 82
- 3 Sl BSC
o, m
o | sfj(g 8
AFT OUT
NF
15x
o A SXaH
° 2 § Tr:p
+12v
2 D 0
220 0% 2 - °
z ¢ o, 0 D
B( SA e °
) s enre O
FROM TUNER

Units Resistance: Q
Capacitance: F
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APPLICATION EXAMFLE

ViF 1 58.75MHz
SIF © 4.5MHz

RE AGC & VR1 ;
CONTROL 33008 Ch

w RF AGC vee
";O'L o Cm QUTPUT a
Looix LCese 15'; 28C2724
R

L WITE BLACK
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1 [INVERTER| INVERTER]
390 3
il 1 IF
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Yy +
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. = 1 e
3 NQY
%voou :: 2N HS INVERTE A
—]
e o]
Le 3ra
] Togi am
FROM
TUNER bl
17

e pre Amp T}’
< VRZ
i
| AUDIO ATT & P
! b s
L > k]
C16 b G L-—
[ m;.»;; 41,
e
i Cw 220
a10 Ris

b

VIDEO
QUTPUT

oN
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= 3000n
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e
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4.5MHz FILTER

Resistance
Capacitance
inductance

Units

193
F
H
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