MITSUBISHI ICs (TV)
- M51 496P

VIF/SIF

DESCRIPTION

The M51496P is a semiconductor integrated circuit which
includes Video Intermediate” Frequency (VIF) and Sound
intermediate Frequency (SIF) functions for color TV and
VCR tuners.

The circuit includes VIF amplifier, video detector, IF AGC,
RF AGC, AFT, black noise inverter, SIF limiter amplifier,
FM detector, electronic attenuator, and audio driver. The
package is of the 18-pin plastic molded DIP.

FEATURES ]

® Compact and low power 18-pin DIP with high performance
VIF/SIF functions.

® Preamplifier can be eliminated due to the high gain VIF
amplifier.’

@ Trap between stages is not required even for conventional
SAW filter since intermodulation and buzz are improved
greatly by adopting a new circuit.

® The AGC works fast bécause of the 2-stage AGC filter.
Cost reduction is' possible by using only 1-stage AGC
filter. )

® AGC noise canceler improves AGC stability against
extrinsic noise.

@ De-emphasis pin enables input or output of sound signal .

_before the electronic attenuator.

PIN CONFIGURATION (TOP VIEW)

IF AGC FILTER 1 8] IDEO OUTPUT
IF AGC FILTER 2 RF AGC OUTPUT
RF AGC CONTROL [3] z 6] SIF INPUT
VIF 'INPUT{ % , } VIDEO DETECTOR COIL
cnolel 8 AFT QUTPUT
Vee LZ] o [12] AFT CoiL

ELECTRONIC ATTENUATOR CONTROL |8 ]
AUDIO DRIVER QUTPUT (8]

[11] DE-EMPHASIS AUDIO DIRECT INOUT|
10] FM DETECTOR COIL

Outlir_we 18P4

APPLICATION
TV sets, VCR tuners

RECOMMENDED OPERATING CONDITION

@ Video and sound are simultaneously muted by grounding Supply voltage range...........cccccocvevvveeereeeneennnn. 7~105V
the VCR pin @ and only sound is muted by grounding Rated supply VOIAgE ...t 9V
pin 0. :

BLOCK DIAGRAM
' AGC INV
IF AGC FILTER 2 (2 [ 17) RF AGC OUTPUT
- RF VIDEO W
RF AGC CONTROL (3 AGC DET (16) SIF INPUT

]
6ND (B)

vee (7)
i ATT
ELECTRONIC ATTENUATOR CONTROL (8
AF
AUDIO DRIVER OUTPUT (8 AP

@ 9
VIF INPUT V'F ViF : ;
AMP~AMP LM :
® (9
Tim
™

VIDEQ_ DETECTOR COIL

(13) AFT OUTPUT
AFT” .

~(11) DE - EMPHASIS AUDIO DIRECT IN,/OUT

]
DET —? (10 FM DETECTOR COIL
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MITSUBISHI ICs (TV)-

M51496P

VIF/SIF
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Ratings Unit

Vee Supply voltage 10.5 \'

Pq Power dissipation 1250 mwW

Ke Thermal derating 125 mV/°C

Vsurg Electrostatic discharge + 200V or over \

Topr Operating temperature - 20~75 T

Tstg Storage temperature - 40~125 C
ELECTRICAL CHARACTERISTICS (Ta=25%, unless otherwise noted)
VIF SECTION

" Limits .,
Symbol Parameter Test conditions No. Min | Tyo. | Max. Unit
lcc Circuit current Measure current input to pin@. V-1 26 36 45 mA
. No input, K1 =2, V, =0V
Vis Videc output DG voltage V-2 4.4 49 54 \'s

Measure DC voltage at TP18A

Vo det Video output signal voltage

VIF IN: f = 58.75MHz, 80dBu, color bar
875%, TV modulation V-3 | 165 2.0 24 | Ve-p
Measure amplitude at TP18A.

VIF IN: =58, 75MHz, 80dBu, CW

Vsync Sync tip voltage Measurs DC voltage at TP18A. V-4 | 225 26 | 295 v
VIF IN: f, = 58.75MHz, variable level, CW
Set the level to 80dB p and measure at

Vin min Input sensitivity TP18A. Decrease the level and measure the | V-5 - 42 46 | dBu

input level at which voltage is 0.6 V larger
than that when the level is 80dB u.

Vin max Maximum allowable input

VIF IN: f, = 58.75MHz, variable level, .= 10kHz,

AM14%

Increase the level and measure the leval at | V-6 102 108 - dBu
which amplitude of 10 kHz at TP18A

decreases 3dB.

Black spot noise inverter

VIF IN: f,=50 to 65MHz, 90dBu, CW
sweep, Ki =2, V, =0V

Vbth By adjusting V., output the waveform at | v-7 1.7 | 2.05 24 v
threshold level TP18A as shown in the figure below.
TP18A voltage
Black spot noise inverter
Vel clamp level V-8 34 398 4.4 A%
f
VIF IN:f,=58. 75MHz, 80dB u, CW . .
£,558.75 to 5OMHz, 60dB w1, sweepS "o S9N
Adjust Vi so that the amplitude of beat element of
1 MHz at TP1BA will come to 100 dB u. By sweeping
f., measure the beat frequency at which the
amplitude is 3 dB smaller than that at 1 MHz,
BW Video bandwidth Beat V-9 5.0 7.5 - MHz
[ ~ §3dB
H H treq
1MHz BW .
¥ :In test circuit 1, K1=K10=K12=1, Va=25V, and Ve =7V when not specified otherwise.
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MITSUBISHI ICs (TV)

M51496P

VIF/SIF

VIF SECTION (cont.)

: ) N Limits .
Symbol Parameter . Test conditions No. Min. T Typ. | Max. Unit
VIF IN:f=58. TSMHz, 80dB 1, CW
- =55, 17TMHz, 70dB 11, CW mixed signal
f,=54. 25MHz, 70dB 11, CW
K1 =2 '
Adjust V, so that the tip of signal at
TP18A will come to 2.5V. Measure
difference of amplitude between 1.07kH; '
IM Intermodulation and 4.43MHz at TP18A. V-10| 34 3 | - dB
Output at TP18A

2.5V

| VIF IN: %, = 58.75MHz, 90dB u, CW, measure
noise at TP188 and lst it be NP.

S/NP Video S/N S/ NP:20 o ( Vo det X 10° (VP‘-P) : V_1 1 52 57 - dB
0 NP _(mVrms) ‘ .

Vis AFT output DC wvoltage No input, K1 =2, V, =0V, measure at TP13 v-i2| 3.0 4.0 5.0 v
VIF IN: f, =50 to 65MHz, 90dB u, CW, .

VisH AFT output maximum voltage | sweep . v-13| 80 88 \'%
Measure the following vwaveform at TP13.

] __2000 (mV) . .
ViaL AFT output minimum voltage i f (kH2) ) V-14 0 0.15 1 \

o AFT detector sensitivity V-15| 45 67 80 |mV/kHz
-f;:.) 1 (MHZ)
VIF IN : fi = 58.75MHz, 90dBu, CW _

Vet AFT defeat voltage K12 = 2, Measure voltage at TP12. v-16 | 4.1 45 4.9 . v
- VIF IN: fi = 58.75MHz, 50dBu, CW B _

Vith RF AGC maximum voltage Measure at TP17. j v-17 | 756 . 8.1 v
" VIF IN : fi = 58,75MHz, 100dBu, CW _ _

Vi7L RF AGC minimum voltage Measure at TP1T. v-18 0 ‘ 1.0 v

Video and sound simultaneous | By decreasing V3, measure V3 voltage at |, .o | )
PS Mute| 1 ting control voltage which TP1 is lower than 0.1 V. V-191 04 ¢ 07 | 12 | V

ViIF IN-8:7f:5=% 581.’75MHz. 90dB 1, 10-step
5 . , wave, 87. , TV modulation -
DG Differential gain Measure at TP18A with vectorscope. v-20 - 4 10 %

10-step wave

DP Differential phase - B @_U’ Jv-21| - { 25| 8 | deo

Rin VIF | VIF input resistance Test circuit 2 V-22 1.07 k Q
Cin VIF | VIF input capacitance Test circuit 2 V-23 3.3 pF
* :In test circuit 1, K1=K10=K12=1, Va= 25V, and Vs =7V when not specified otherwise.

' MITSUBISHI
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MITSUBISHI ICs (TV)

M51496P

VIF/SIF

SIF SECTION (cont.)

Symbol

Parameter

Test conditions

Limits

No.

Min. Typ. Max. Unit

Vi

AF direct output DC voltage

No input.
Measure DC voltage at TP 11.

S-1

34 40 48 v

Vo aF

AF direct detector output

SIF IN : 45MHz, 90dBu, FM400Hz,
FM + 25kHz dev.
Measure element of 400Hz at TP11.

280 | 410 580 [mVrms

LIM

Limiting sensitivity

SIF IN: 4.5MHz, variable level, FM400Hz, FM £
25kHz dav.

Decrease the level and measure element of
400Hz at TP11. Input level at which it is 3dB
smaller than Vo ar is input sensitivity.

S-3

45 50 | dBu

AMR

AM rejection ratio

SIF N : 45MHz, 90dBi, AMA00Hz, 30
AMR=20 log (Y245

Measure element of 400Hz at TP11 and let it be Vam.

50 62 dB

THD

AF output distortion

SIF IN : 45MHz, 90dBy,
FM = 25kHz dev.
Measure output distortion at TP11.

FM400Hz,

0.4 1.0 %

S/ Net

Sound S/N

SIF IN : 4.5MHz, 90dBu, CW
Measure noise from 0 to 100 KHz at TP11 and let
it be Naf.

5/Nar=20 log (~L22E)

58 66 dB

Vaf mute

Sound residual at sound mute

SIF IN : 4.5MHz, 90dBu, FM400Hz,

FM % 25kHz dev.

K10 = 2, Measure AC voltage at TP11
and obtain the ratio to Vo

70 83 dB

Vo driv
max

AF driver maximum output

SIF IN : 45MHz, 30dBu, FM400Hz,
FM + 25kHz dev.V = 9V
Measure element of 400Hz at TPQ.

5-8

500 | 680 | 1000 [mVrms

ATT

Maximum attenuation

SIF IN : 45MHz, 90dBu, FM400Hz,

FM % 2B8kHz dev.Ve =1V

Measure element of 400 Hz at TP9 and
obtain the ratio t0 VO arv max.

70 79 dB

Gaf

AF driver gain

Gv =20 og (Y rer)

28 4.3 58| dB

Vo

AF driver output DC voltage

No input, V=8V )
Measure DC voltage at TPQ.

36 4.2 4.8 \'

Vo driv

AF driver output signal voltage

SIF IN : 4.5MHz, 90dBy, FM400Hz,
FM % 25kHz dev.Vs = 45V
Measure element of 400 Hz at TPQ.

20 60 200 [mVrms

% :In test circuit 1, K1'=2, K10=K12=1, V, =0V when not specified otherwise.

MITSUBISHI
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MITSUBISHI ICs (TV)

M51496P

VIF/SIF

TEST CIRCUIT 1

TP18A

TP18B | 6MHz

LPF
1.5k

B.NOISE

TP1

TEST CIRCUIT 2

Units - Resistance: £
Capacitance: F

M51496P

4v

3+—

Ll—l \f 6 7
0.0 u

5.01 Voo = 9v
I' uIo.m uf 001 “; 470
Hi

2-402

Lo
RX METER
EQUIVALENT Units Resistance: Q
Capacitance: F
MITSUBISHI

ELECTRC =8 L2y982L 0019519 427 mm
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MITSUBISHI ICs (TV)

VIF/SIF
TYPICAL CHARACTERISTICS
THERMAL DERATING (MAXIMUM RATING) ELECTRONIC VOLUME CONTROL CHARACTERISTICS
18 - 10
g 18 0
~ -10
2 1.4 % 2
Z 12 B
e N & -30 //
& N ‘% - 40
5z 08 3 /
8 X " = _ 50
= LLF
o 08 S E _60 /
] < /
Q0 04 5 -70
g o2 - 80—~
-~
0 > -90
-200 25 50 7% 100 125 1 2 3 4 5 6 7
* AMBIENT TEMPERATURE Ta () CONTROL VOLTAGE Va (V)
AGC CHARACTERISTICS AGC CHARACTERISTICS
4 4
2 f, = 38.9MHz ~ f, = 58.75MHz
L Color bar signal o Color bar signal
> 5% AM z 875 % AM
w 3 'é 3
< E
= 2
o.
[@]
> 2 ~ o 2 N
= [ o /
> 5 4
QO
& ) / m
) 1 = 1
o )
2 2
=] . Q
= 0 > 0
20 40 60 80 100 120 ‘ 20 40 B0 80 100 120
VIDEO I+ INPUT LEVEL Vi (dB u) VIDEO = INPUT IEVEL Vi (dB u)
IF AGC CHARACTERISTICS IF AGC CHARACTERISTICS
8 f] = 58.75MHz 8 1} = 38.9MHz
. No modulation No modulation
s 7 27
> =
L
[G] 6 ' (u:; 6
a - i) ™
N =} n
5 5 < S s .
< 4 o~ < 4 T
w w
3 3
20 30 40 50 80 70 80 90100110120 20 30 40 50 60 70 80 90100110120
INPUT VOLTAGE (dB 1) INPUT VOLTAGE (dB i)
MITSUBISHI
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MITSUBISHI ICs (TV)
M51496P

VIF/SIF

AFT BROADBAND CHARACTERISTICS

) ~ 10 Vi = T0mvims
< (AG(I.': Io]oD)
< B 7 vee
w /
Q p 390k
H 6 .
o 7 390k
5 4 7
a
=4 1
o 2
E
<<

0

-10-8-6-4-2 0 2 4 6 8 10
(38.9MHz) )

FREQUENCY DEVIATION (MHz)

SIF LIMITING CHARACTERISTICS
AMR CHARACTERISTICS(SIF:4.5MHz)

)
Qo
3

g

émwmov\x‘xn
N
w

FM * 25kHz dev fm = 400HZ]

pury

ZAROCO0N =GN ORI
-1:
v
N
p S
<

o

0 20 40 60 80 100
INPUT VOLTAGE (dB w)

SOUND DETECTOR OUTPUT VOLTAGE (mVmns)

AT PIN ®

SOUND. DETECTOR OUTPUT DETUNING CHARACTERISTICS
1 0009 :

——fs = 4.5MHz

100 fs = 5-5MH-[
T -

AT PIN @

10
=200 -100 0 100 200
FREQUENCY DEVIATION (KHz)

SOUND DETECTOR OUTPUT VOLTAGE (mVims)
N W

_AFT NARROW - BAND CHARACTERISTICS
10 .

P Vi= 10mVms
) : (AGC loop) ‘
< 8 ' — Voo o
o] \ 300k |
28 3 -
| I
e \ 390k
=~ \
5 4 \ 1
a.
E ‘
3 2 1
o
< :

-100 - 50 "0 80 100

(38.9MHz)

'FREQUENCY DEVIATION (KHz)

SIF LIMITING CHARACTERISTICS
AMR CHARACTERISTICS(SIF:5.5MHz)
10000

FM + 25kHz dev fm = 400Hz2]

8

o'—'NQJO'I —NITT ONXI ONIGXN ORI

Py

KT

>

<

[3%]

Q

®

o -

—_

:h
0
5
o]
I
I

3
\
|

[o4

20 .40 60 80 100
ANPUT VOLTAGE (dB u)

SOUND DETECTOR QUTPUT VOLTAGE (mVrms)

ATPN®

. 2-404 A
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MITSUBISHI ICs (TV)

M51496P

VIF/SIF

APPLICATION EXAMPLE (fo = 38.9MHz)

VIDEO IF AGC
AUDIO  FILTER ! At B.NOISE
FE ! .22 INV

- RF VIDEO
AGC _ DET

VIF | N
AMP u
L
AFT

U 12 AFT
ATT .01 u’;{ DEFEAT
= ] LM [ DEEMPHASIS

FM
,5,‘; DET

Units Resistance: £

Capacitance: F

B L2u982L 0019522 Tyl HB x MITSUBISHI
ELECTRIC 2 - 405
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MITSUBISHI ICs (TV)

VIF/SIF
DESCRIPTION OF PIN
Pin No. Name Peripheral circuit of pins
Vee
IF AGC
@ FILTER

. Vcé
1k %ﬁ
IF AGC 1k 10k :
@ FILTER P v
© 33k

‘ Vee
i ) RF AGC
@ FILTER
10k
77
%1.2k

Vce

@ VIF INPUT

1.2k

5 _ 408 )‘w B L24982L 0019523 958 WA
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MITSUBISHI ICs (TV)

M51496P
VIF/SIF
DESCRIPTION OF PIN {cont.)
Pin No. Name Peripherat circuit of pins
Vce
® VIF INPUT _':
1.2k 1.2k
3
® GND S
@ Vee _
Vee
ELECTRONIC __E
ATTENUATOR
CONTROL j—"irjj
—AAN
i izoi>
Vee
AUDIO
® DRIVER 19
OUTPUT
15k
B L24982L 0019524 894 HE Aw s — 407
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MITSUBISHI ICs (TV)
M51496P

VIF/SIF

DESCRIPTION OF PIN (cont.)
Pin No. Name Peripheral circuit of pins
Vee
FM '*41—‘)‘;
DETECTOR :
COIL
- AMWN—
e ———
5 )
Vcc;
DE-
EMPHASIS/
® AUDIQ IN/
ouT
i_(l .] Vee
®@ AFT COIL 2 '
HHA S S
_Wv ’
' | I

MITSUBISHI
ELECTRIC Wl b2u4982b 0019525 720 N
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MITSUBISHI ICs (TV)

M51496P
VIF/SIF
DESCRIPTION OF PIN (cont.)
Pin No. Name Peripheral circuit of pins
Vee
AFT
® ouTPUT iﬁT
Vee
4.7k
VIDEQ
i@ DETECTOR
COIL
e Vce
4.7k
VIDEO '
@® DETECTOR
COIL
' MITSUBISHI
B L2u932L 001952k bkY? - AELECTRIC 2 - 409

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5775809/M51496P.html

MITSUBISHI ICs (TV)

M51496P
VIF/SIF
DESCRIPTION OF PIN (cont.)
Pin No. Name Peripheral circuit of pins
‘l:] Vee
® | sIFINPUT FW
Vee
RF AGC
@ OUTPUT 19
| 20k
- Vee
<l200
: VIDEQ :
4 ‘ OUTPUT : {}'—
1071:1
.2-410 AE_ECTHC I bL24942b 0019527 S5T3 N

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5775809/M51496P.html

MITSUBISHI ICs (TV)

M51496P
VIF/SIF
SPECIAL PARTS Coil Data (TOKO, INC) (7mm®)
VIF : 58.7MHz . .
PARTS ic PN | numBer | rreaquency | au | ©°. | TURNs |BoBBIN| WIRE CONNECTION
(oF) (Bottom View)
| vipeo ' 27
| 2926¢s N2 | & 1-3) 0126 ®
L ®-® | Tosaoz | SBTEMHz \yo0n SV Cawr | M ouew @3 %
| aFr 2926NS |, 19 (-3 0124 | z g ®
colL ' ® | Tosgez | SBTOMHz |y 50| 5B 3. | ™M | ouew @ ®
VIF : 45.756MHz ,
v : ' Co "CONNECTION
PARTS C PIN | NuMBER | FREQUENCY | Qu | o) | TURNS |BoBBIN| wiRe | ZRRERLCD
"VIDEO 27
_ 292GCS 110 (1-3) 012 ¢ i !g @
DET @-® | P08 \asasmHz | Loyl swav | G | kv | J0EY @ ®
colL 0
AFT ' 292GNS 76 a-3 0.12 ¢ @
colL ® | Tgsgoz | 45TOMHz Lg% %8 | 4wt | ™M | ouew ®i 3 ®
VIF : 38.9MHz
Co CONNECTION
PARTS ic PN | Numeer | Freauency | au | S | TuRns [Bosain| wire | glio "o
VIDEO 27 -
_ | 2926cs 113 -3 0.12% @
o ®-® | seaiz | /MM 1io00| SV e | ™M | ouew ©i %g
AFT 292GNS - 84 “-3 0.12 ¢ @
colL ® | Tosriz | %BMHZ io09| 56 | st | MM | ouew %3
Coil Data of FM Detector
Co CONNECTION
PARTS c PN | NuMBeR | FREQUENCY | ou | B2 1 TURNs |BoBBIN| wiRe | Z3LCEFUCT
: - .
FM DET 2028CS 71 (-3) 007 ¢ ®
coiL ® | Tsgpaz | ASMHz +209%)| S | T4t | ™M 2uew ®2 %3 ®
: 68 ’
FM DET 292BCS 61 (1-3) 0.08 ¢ @
coiL ® | Tegoaz | 5MHz +20%| S0 | Case | M| 2uew ®§ 31;3 ®
19528 43T A AMTSUB!SH '
. 524982k 00 ‘ ELECTRIC 2- 411
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