MITSUBISHI ICs (TV)

M52319SP

DESCRIPTION

M52319SP integrated circuit processes intermediate-frequency (IF)
signals. It Is intended for audio-vidual coler televisions and video
cassette recorders. '

This IC uses the twin phase-locked loop (PLL) detsction method. It
processes signais with low power dissipation because the supply
voltage is 5V (lce is 63 mA with 5V pawer supply).

Video signals and sound signals are processed separately. This IC
is optimal for high-quality |F signal processing systems.

FEATURES

® Twin PLL detection system ‘
Video IF signals and sound IF signals (including picture signal car-
riers) are input separately through a quasi-paraliel type surface
acoustic wave filter. Sound IF signals are datected complataly
synchronously by PLL. The PLL's voltage-controlled oscillator
{VCO) is also used to detect video IF signals completely sysnchro-
nously. Sound IF signals are not let through Nyquist slope, reduc-
ing buzzes.
The video detection output is perfectly synchronous, ensuring ex-
cellent performance in DG, DP, 920 kHz beat frequency, and
cross-color characteristics.

@ Dynamic AGC (automatic gain control) circuit
While conventional processors have used two pins for the IF AGC
filter, this IC uses only one pin, improving voltage sag and opera-
tion speed.
AGC is applied to both video IF and sound IF.

® Equalizar-amplifier and video mute circuit
This IC has a built-in video equalizer, and is optimal for VCRs and
color TVs with image output terminals.
When EQ feedback (pin (D) is set to LOW, video output can be
muted.
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o FM demodulation circuit
A quadrature detection circuit is provided for sound IF signal fre-
quency modulation detection. This circuit is exclusively used with a
coll, simplifying external circvits and improving linearity.

APPLICATION
TV pictura raceivers and VCR tuners
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MITSUBISHI ICs (TV)

TWIN PLL VIF/SIF
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Ratings Unit
Vce Supply voltage 6.0 v
Pd Power dissipation - 290 mw
Topr Operating temperature —20~75 T .
Taig Storage temperature —40~125 C
Vopt Recommended operating voltage range 4.5~5.5 v
Surge Electrostatic discharge ' +200 v
ELECTRICAL CHARACTERISTICS (Ta=257C, Vcc = 5V unless otherwise noted)
‘ Test Input External supply (V) Switch setting Limits
S I A n
ymboll  Parameler | point [ i [iF [SIF | v2 [ vs [via[vis| 1]2 ]3[4 ]5 [6 |7 [Min Typ.[Max] UMMt | Remark
lcc Circuit current A |l —t—]1—-—]—=]l—=]—=]—]2]1[1]1]|t{1]1]|45]|63]| 81| mA
Vg | Videodetectionoutout) oo\ o~ = = =1{1]1]a|3|t{1]1]20|25]30] v
DC voltage1
vy | Videodstedtonautout) o | | =1 =1 =|=1{1]1{a]a|1]1]1|272|34 408 v
DC voltage2
Vodet? | video detectionoutpt 1 | TP9 1SG118G1} — | — 1 — | — | = |11 {111 ]1]{1]1]0.76]0.95|1.14] Ver
Vodel2|video cetectionoutpt2 | TP 1SG1[SG1] — | — | — | — | = | 1|1 ]1{1[1]1]1[1.52]1.9]|2.28] Vrp
PN _ |Videosoundnoise |TP101SG2|SG2| — | — | — | — | — | 1[1]1]|1][1]1]|2]45]|5 [ —| dB
BW  |vieowaquancy cnaraciosie | TPQ 18G3[SG3| — [ — [ — 1 — | — [ 1|1 {1 (1|1 {1 [1[58[70] —] MHz
Vin - ‘ ’ S
(min) Input sensitivity TPY [SG4|SG4| — | — | — | = | =1t |1 ]1]1{1|1]|— ]| 44| 52] dBu
Vin Maximum ' '
(max) |allowable input TP {SG5H|1SGS5| — | — | —}p— | —~ |1} ]t (1 .1 1(1]1031109] — | dBu
GR |AGCcomtrolrange | — | — | — | -} -} —| — | — [~|=|=|—|—[=]|—|58]65] —] dB
VIF AGC
\'; —_— | e | = = =] - -
2H maximum voltaga TP11 - 111 |1]1]1]1]38]48 v
\'] VIF AGC ) : |
(90dB ) voltage TP11|8G2I1SG2| — | = | —~ | = =}t {1 }1}1 1- 1]2.04| 2.8 {3.56 Vv
VIF AGC
v = - =1 = :
a minimum voltage P11 8G7 SG? 111 1 1 1 1_ 1.75| 2.4 | 3.05 ‘ Vv
Ve AFToutputvoltage [ TP8 | — | — | — [ — | = | = | = | 1}1[3|3{1]1({1]1.290]27]|4.18 Vv
. AFT detection sensitviy | TP8 |SG10lsG10] — | — | — | — | — 1|1 ]1 1 ]1{1]1[435] 63 [81.5mVikHz
1 Black/| AFT detection seneitivity
White | ratio (black/white) TP8 |sGezisGz2| — | — | — | — | — {1V || {111 09|18 -
V28H | AFT maximum voltage| TP8 [sgioisgio] — | — | = | — | — 11 f1]1{1]1]1 437|475 — v
V28L | AFT minimum voltage | TP8 |sG1oisG10] — | — | — ] =] — | 1|t |1t [1f111] —]o1]06] V-
VaH AF AGC maximum voltage] TP2 |SG2{8G2| — | — | .2 — | = {11 |t}1 |11 }]1]|] — ] 50]Vcc \'/
Vil |RFAGCminknumvottage | TP2 |SG2JSG2| — | — 1 3 | — | — [ 11|41 |1 [s[1]—]02]05] V
Lock detection Vari- : : ‘
Vs ] - - -
1 threshold vottage TP6 3 3 |lawe| 111122 |2]2(1]236({2.65/294] V
DG DG TPY isGielsGle] — | — 1 — | — | = [1|1 |11 )1 ]|1}1]—]| 4 8 %
DP__ |DP TP |sgielsGis) — | — | = =1 —~ 1101111511 ] —]2] 5] deg
QIF detection output
v —_ =] e ] =] =] =
16 DC voltage TP3 1T(1{3[3|1[1]1]208]26{3.12] V
Vodet3 | QIF detection output | TP3 |SG1lsG1] — | — [ — | — | = {1][1 1(1)1/1]1/078]1.05/1.31) Ve
QIF detacl¥on output . .
BW —_ = = = = -
Q e | TP3 sG3{sG3 1111 ]1;1]1[|565]70 MHz
QIF detection output
iV _ = =] =] = . -
len input sensitivity TP3 |SG4|SG4 Tftrfp1 11141 45 | 53 QB y7,
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MITSUBISHI ICs (TV)

TWIN PLL VIF/SIF
ELECTRICAL CHARACTERISTICS(cont.)
Test Input External supply (V) Switch setting Limits .
A - Remark
Symoo|  Parameter | point [yiFTQIF [SIF| V2 | V5 [V13[Vi5] 1] 2] 3] 4] 5 Min_[Typ Max.| U™ | Fem
VQimay O detockonoutput | oo dsgs|sas| — | - | - | - | - 1311 103[109]| - | dB 4
meximum afowabel input
CL-U ﬁf‘f)"ma"ga TPo lsatlsat] — | — | - | - | - SRIERE 08| 13| — | MHz
CL-L1 g_a:’;wem"ge TPo lsafsan| - | - | - | - | - 1111 10| 22| - | MHz
CL-T1 (C’Ta?;”"’ range we | - | -t -|-]-|-1|- —-1-1- 28{35| — | MHz
OL-U2 fuap;)"'e range TP [seidsen| - | = | -1 - | - 11112 0.72| 1.2|1.92| MHz
CL-L2 zag;“”e range TPo [seisen| — | - | - | - | - 1{1]1]2 1.54| 2.2 |2.86| MHz
Pin ® minimum ] _ vari- -
V26 votage P8 | ~ 5 5 |anie 11222 03|06| V
EQ oulput frequency 3| 0] +3 3MHz
--i-1-1- B
VEQBW characteristic TP1 |SG3) SG3 ! 3 [ 9 d 4,43MHz
M |intermodulation | TP [sGigsaty — [V — | - | - 1]2]1]1 || -] B
Veyng [EQOURUtSYG | o deaalegel — [ - | - | - | - 1)1/ 1.00]1.28/1.47] v
chip level
tr | YOO frequency wr|-l-1-|-|=-1-1- 11331 01| 03] 0.4 MHz
temperature drift
VCO frequency SW .
Al -l -l=-1-1=-1-1- -0.04) 0.04|0.14] MHz
tow | N i ™7 13|31 0.04] 0.04|0
Ri{P) |PIF input resistance] — bowd — | — | = | = | = [ = -|=1-1= — 1135 — | kQ [Testcircuit2
Cin{P} |PIF input capacitance | — bOdB,. - |-t =l—=-1=-1- udl Bt Bl B — | 40 ~ PF  [Testcircuitz
RiN(Q) [QIF input rasistance] — —jooad — | - | -1 — ] — ol Bl Bl —|1.35| — | kQ [Testcircuit2
CN(Q) [QIF input capacitance |  — - A=l =-1-1-1- — ol — | 4.0} — PF  |Testcircuit2
Viz  |AFouputDCvoltage [ TP4| - | - | - | - [ - | -1 - 1/3]13]1 0.75| 1.5]2.25] Vv
VOAF i
(max) Maximum AF outputt TP4 | — | — [SGI7| — | — | — | — 13|31 206 | 275 | 344 | mVims
THD o
AF  |AFouputdistortion| TP | — | — lse21f — | — | — | - 1/3|3]|1 —|os5|15]| %
VN |Input limiting _ I _
(LN} |sensitivity TP4 satg 13|31 44| 50 | dBu
AMR |AMR P4 | — | —fsa1e — | - | - | - HEEE 8l58] —| a8
SN [AF SN P4 | — | —Isaeo — | — | - [ ~ 113[3]1 agi72] -1 a8
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MITSUBISHI ICs (TV)
-M52319SP

TWIN PLL VIF/SIF -

ELECTRICAL CHARACTERISTIC TEST METHODS

PN

1. Let pin @ noise through low-pass filter (-3 dB at 5 MHz) and
measure output voitage at TP10 in root-mean-square.

2.PN=20ig {Vodet1(ve.r)X0.7+noise(Vr.m.s)}
Vodet1: Video detection output 1

BW

1.Set SG3, and measure TP9 1-MHz element. The measured value

Is referred to as V1.

2. Decrease frequency f2 gradually. When (f1-f2) element at TP9 Is
3 dB less than V1, read the frequency.

3.BW = 389 - f2 (MHz)

Vin{min}
1. Lower the 5G4 level gradually, and read the level when pin @
detection output is 3 dB less than Vodet1.

Vin{max)
1. Raise the SG5 level gradually, and read the level when pin @

detection output is 3 dB less than Vodet1.

GR
1. AGC control range s defined as follows:
GR = Maximum aliowable input - Input sensitivity (dB)

p .
1. Manitor fraquency difference between when TP8 DC voltage is

1.5V and when it is 3.5 V. The frequency is referred to as Af.
2. AFTdmecﬂonsensltivity 4 s defined as follows:

2000(mV)

V28u
1.V2en is the maximum DC voltage as in the diagram below.

vaaL
1.VzeL is the maximum DC voltage as in the diagram below.

. tration. Video modulation is 87.5%.

Vis
1.Set voltage V1s to 1 V, and monitor TP6.

2.Increase voltage V15 until TP6 voltage becomes 0.3V, and read
the boliage (V15TH),

DG and DP .

1. The S$G16 modulation waveform
has 10 stages as shown in the illus-
l | 40%
QBW
1.Set SG3 and measure TP3 1MHz element. The element is
referred to as V1.

2. Decrease f2 gradually until TP3 (f1 - f2) element becomes 3 dB
less than V1, and read the frequency.

3.QBW = 38.9 - f2 (MHz)

2.Measure DG and DP with a ve-
ctor scope at TP9.

vVGmin
1.Lower the SG4 level gradually, and read the level when pin @
detaction outputis 3 dB Iessman\lodels.

VQamax

-1.Raise the SGS5 leve gradually. and read the level when pin @&

detection oulput is 3 dB less than Vodet3.

CL-U1 and CL-U2
1.Input SG11 to QIF IN, and Increase the frequency until VCO
becomes unlocked. . :

2.Decrease the SG11 frequency gradually, and read it when vco

bacomes locked. This fraquency Is referred to as f L(MHZ).

3.Capture range (U} is the defference between 38.9 MHz and fL
{MHz).

CL-Lt and CL-L2
1.lnput SG11 to QIF IN, and decrease frequency untii VCO
becomes unlocked.

2.Decrease the SG11 frequency gradually, and read it when VCO
becomes locked. The frequency Is referred to as fL(MHzZ).

3.Capture range (L) is the difference between 38.9MHz and fL
(MHz)..

cL-T1
1.(CL-T1) = (CL-U1} - (CL-L1)

‘ A MTC ESICLE



MITSUBISHI ICs (TV)

M52319SP

TWIN PLL VIF/SIF

V26
1. Read the TP6 minimum voltage at voltage V 1s.

Veasw
1.Set SG3, and measure the TP1 1MHz element. The
measurement is referred to as V1, and is 0 dB in this stage.

2. Read V1 when the TP1{f1 - f2) element is 3 MHz and 4.43 MHz,
and calculate the diffarence from when the TP1 element is tMHz.

W

M

1. Monitor TP9 with an oscillosc-
ope. Adjust voltage V2 for the
detectlon output waveform
minimum leveltobe 1.5 V.

2v

2. Monitor TP9 with a specirum analyzer. The intermodulation is the -

ratio of the 1,070kHz element level to the 4.43MHz element level.

fvt
1. Read the VCO frequency at ambient temperature 25°C. The
frequency is referred to as fvr-o.

2. Raisa ambient temperature from -20°C to +75°C, and measure
the VCO frequency, and calculate difference between the
frequency and fvr-o,

VGO frequency (MHz)

Ta(C)

20 0 20 40 6075

AfSW
1. Set SW1 to ON, and measure VCO frequency at TP7 in 3
seconds. This frequency is referred to as f 1((MHz).

2. Set SW1 to ON, and measure VCO frequency at TP7 in 1 second.
This frequency is referred o as fz (MHz).

3. Afsw = f1 - f2(MH2)
Vin{LIM)
1. Set SG18 to 80 dB x and input it to SIF IN.

2. Decrease SG18 output gradually until TP4 dstection output
becomes 3 dB lass than VOAFMAX).

3. Read the SG18 level. This leval is the input limiting sensitivity.
AMR
1. Measure TP4 oulput voltage. The voltage is referrad to as V am.

2. AMR is defined as follows:
AMR =201log  [VoAFMAX)(mVme)VAM(mVims)|  (db)

SN
1. Measure TP4 output voltage. This measurement is referred to
as Vn.

2. AF S/N is defined as follows:

250
250 250

250

S/N =20 log IVoarMAX(MVmsYVN({MVme)l (dB)

# Black/White
1. Change SG22 input frequency according to Afw(kHz), and read
the TPB output voltage. This voltage is referred to as AVw(mV).

2. AFT detection sensitivity u {(white) is defined as follows:
p(White) = AVwW(mV) /Afw(kHz)(mV/kHz)

3. AFT detection sensitivity ratio (black/white) is defined as follows:
n {Black/White) = u/u {(White)

Notes
1. All AM (amplitude modulation) wave amplitude levels refer to the
peak level of the modutation.

2. When PIF IN and QiF IN are applied at the same time, the phase
difference baetwesn them should be 0 dagree.

3. Mixer should be as shown below:

250
250 250

250

4. As for the VCO coil, QIF AGC voltage should be 0 V. Adjust free-
running frequency to 38.8 MHz under no-input condition.

5. VCO frequencies (parameters No. 37,38) are measured with
Mitsubishi Electric standard jigs.




MITSUBISHI ICs (TV)
M52319SP

TWIN PLL VIF/SIF

. INPUT SIGNALS

SG

Input signal {Values at terminal with 50 0)

-

fo=38.9MHz Vi=90dB u 77.78%AM
(Video modulation 87.5%, fm=20kHz)

fo=38.9MHz  Vi=90dB

11=38.9MHz Vi=90dB
12=38.9MHz _ Vi=700B s

10=38.8MHz Vi=Variable fm=20kHz 77.78%AM

f0=38.9MHz Vi=Varable fm=20kHz 16%AM
$0=38.9MHz  Vi=80dB u :

f0=38.9MHz Vi=110dB

10=33.4MHz  Vi=100dB x

@O |~NID|N|] W N

fo=33.4MHz  Vi=80dB

f0=38.9MHz+5MHZ  Vi=80dB u

b | -
-

10=38.9MHzESMHz _ Vi=90dB i fm=20kHz 77.78%AM

-t
[\

f1=38.9MHz  Vi=90dB s
f2=38.4MH2z  Vi=60dB u

-
w

11=38.9MHz Vi=90dB s
12=35.9MHz _ Vi=60dB x

11=36.9MHz Vi=90dB s

14 12=33.9MHz Vi-=60dB
f1=38.9MHz  Vi=90dB u
15 |f2=34.47MHz VI=70dB u
3=33.4MHz Vi=70dB u
16 fo=38.9MHz, standard 10-stap modulation, m = 87.5%, video
modulation,sync chip level 90 dB u
17 |fo=5.5MHz+30kHz dev' VI=00dB x  fm=400Hz
18 fo=5.5MHz+30kHz " dev Vi=Variable fm=400Hz
19 [fo=6.5MHz  Vi=100dB x -30%AM fm=400kHz
20 {fo=55MHz  Vi=90dB u - )
21 {fo=55MHz Vi=90dB ¢ fm=400Hz £7.5kHz dev
22 f0=38.9 MHz, standard all white signals, m=87.5 %, video

modulation, sync chip level 90 dB x«

. AT BFRMCLI



MITSUBISHI ICs (TV)
M52319SP
TWIN PLL VIE/SIF

TEST CIRCUIT 1
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MITSUBISHI ICs (TV)

M52319SP

TWIN PLL VIF/SIF

TEST CIRCUIT 2

L0014 0.01 x °'ﬁ’ K
32 [a1 IL 2]  fos] [o7 % [2s] |24i i23| [22] [21] IL Jio] 8] [
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MITSUBISHI ICs (TV)

M52319SP
TWIN PLL VIF/SIF
TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)
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M52319SP

TWIN PLL VIF/SIF

APPLICATION EXAMPLE
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MITSUBISHI ICs (TV)

M52319SP

TWIN PLL VIF/SIF

DESCRIPTION OF PIN
Pin No. Symbol Description .
@ EQ FEED BACK Pin @ video output can be provided with particular frequency character-

istics by applying feedback to pin (D.
Pin () may be used for fixed gain amplifier by changing the external
constant.

@ EQ VIDEO OUT Pin @ EQ output can be mutad by setting pin (D to LOW,
@ IF AGC FILTER(P) |Sefves as IF AGC FILTER pin on the (P) side. Performs peak AGC.
@ RFAGCOUT  |Outputs signals in the open collector form. Requires pull-up resistance.
® RF AGC DELAY De!ay poln! can be changed by varying internal bias with external
variable rasistance.
® VIE IN Serves as IF input pin on the (P) side.
@ Be sure to apply balance input.
GND Used for grounding.
® Vee Used for power supply.
@ SIFIN Serves as input pin on the (Q) side.
a ‘ Be sure to apply balance input.
@ GNC Used for grounding.
@ IF AGC FILTER(Q) | Output pin similar to pin (2). Serves as IF AGC FILTER pin on the (Q) side.
@ LIMITTER IN Intercartier input pin
® LOCK FILTER For'ms a low pass filter with pin @ external capacitor and internaj
rasistance.
Serves as detection output pin on the (Q) side. Driven by connecting
% SIF DET OUT resistance 1k Q externally.
@ AUDIO QUT Used for output after sound FM detection.
@ SIF COIL Serves as sound FM dstection coil pin. When 2.7kQ damping resistance iar
@ connected during 5.5MH2/30 kHz, the output voltage is approx. 275mVrms.
Qutputs voltage related to phase difference botween input signal and VCO output.
? APC FILTER Connectad to pin @ and lag-lead fitter.
@ LOCK SW Outputs judgment whether P L is locked to IF signal.
@ VCO GND Serves as GND pin for VCO.
@ VCO COIL Used to connect VCO coil. Capture range varies depending on
@ connected coil capacitance.
V=) VCO Vce Used for VCO power supply.
Qutputs voltage related to phase difference between VCO output
% APS FILTER locked on the (Q) side and IF input signal on the (P) side.
Detection output pin on the (P) side. Driven by externally connecting
@ VIDEO QUT rasistance 1k Q .
@ AFT OUT Qutputs AFT waveform by connecting external resistance Detection
sensitivity can be adjusted by changing the resistance.
Serves as EQ AMP input pin,
® EQIN Also Inputs |F AGC on the (P) sida.
<y {Vce) Connected to power supply internally.
g AFT COIL Serves as AFT coil connection pin.

Tuning point is set by connecting coil.
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