MITSUBISHI ICs (TV)

‘M51365SP

PLL-SPLIT VIF/SIF

DESCRIPTION .

The MB1365SP is a semiconductor integrated circuit
consisting of an IF signal processor suitable for color TV
sets and VTRs with AV.

Circuits include VIF amplifiers, video detector, VCO, APC
detector, AFT, video equalizer, plus IF/RF AGC and SIF
detector functions.

FEATURES

@ Employment of a full synchronous detector circuit using
PLL as video detector provides excelient DG, DP, 920kHz
beat and cross color characteristics.

® Usage of PLL-SPLIT method to obtain intercarrier by
separating video IF and audio IF pracessing by VCO output
provides good sound sensitivity and reduces buzz. In
consumer sets, intercarrier is also available from the video
detector output. .

@ Built-in video equalizer suitable for VTRs and color TV
sets equipped with video output terminals.

® Employment of quadrature detector circuit for FM
detection of audio IF requires no adjustment.

APPLICATIONS
TV sets, VIR tuners

RECOMMENDED OPERATING CONDITIONS
Supply voltage range
Rated supply voltage

.8~10V

PIN CONFIGURATION (TOP VIEW)
RF AGC. ,
OUTPUT (REVERSE) [1] VIDEO INPUT
VIDEO NEGATIVE FEEDBACK [2] CONTROL OUTPUT
EQUALIZED ouTPUT [2] VIDEG OUTPUT
RF AGC DELAY [4] }
vee viF) [5] AFT COIL
IF AGC FILTER [6] = APC FILTER
Gno vip) 2] @ GND (VCO)
IF INPUT{ %: § } VCO COIL
oD ©F @] Vee (VCO)
SIF det INPUT [ii] CONTROL FILTER
vee (SIF ] AUDIO OUTPUT
LIMITED INPUT [E] LIMITER OUTPUT
” BypPass [i] FM DETECTOR INPUT
SIF det OUTPUT [iZ] AFT QUTPUT
Outline 30P4B

BLOCK DIAGRAM
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2 - 188 AELECTRIC




MITSUBISHI ICs (TV)

M51365SP

- PLL-SPLIT VIF/SIF

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
vee Supply voitage 14 v !
Pd Power dissipation 1250 mwW
Topr Operating temperature -20~75 °C
Tstg Storage temperature -40~125 °C
Surge 8 Permissible surge (pin ®) +200, -150 \
Surge 9 Permissible surge (pin ®) +200, -150 \
Permissible surge (other pins) +200 Y
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=9V, unless otherwise noted)
VIF SECTION
é .'g Test conditions Limits
Symbol Parameter S| 2 [Input signallExternal voltage(V) Unit
ol @ * Switch is set at 1. Min. Typ. Max.
2l @ |vIF|siFl| vy | Vs | vao
lec(VIF) | Circuit current {VIF) 1far}y—t1—~13 | —1]— |swi=2sw2=3 33 45 57 mA
Vg HESS etecior output 1|tpel — | — | 3 | 0 | ~ |sw2=3,sw3=2 3.4 | 3.75 | 4.1 v
Vs L vtz — [ — | 3 [ 0|~ |swe=3sw3=2 4.4 | a8 | 52| v
Vo get 1 Video detector output 1 11TPS[SGY| — 3 - | — | sw2=3 1.15 1.45 .75 Ve.p
Voger2 | Video detector output 2 1|TP2|SGY| — [ 3 [ — | — [sw2=3 1.6 | 1.95 2.3 | Vep
P/N Video S/N i[reiolsaz| — | 3 | — | — | swe=3,swe=2 Pefil 5o 58 dB
Bw Video frequency characteristics|{ 1 | TP9 [SG3| — 3 — — 1 sw2=3 Refer to note 2 5.5 7 MHz
Vin(min) Input sensitivity 11TP9|{SG4| — 3 — | — | sw2=3 Refer to note 3 46 51 dB
Vin(max) Maximum permissible input [ 1 [ TP9{SGS| — 3 — — | SW2=3 Refer to note 4 107 . 110 dB
GR AGC control range 1| — — — — — — Refer to note 5 58 64 dB
Vin Maximum IF AGC voltage 1TP3| — | — 3 — | — }sw2=3 6.5 8.6 \'%
Viteoas,.) | |F AGC voltage (80dBu) 11TP3|8G6] ~ { 3 | — | — | sw2=3 4.3 4.9 5.5 \
Vie Minimum IF AGC voltage 1{TP3{8G7| — 3 — | — | sw2=3 3.4 3.9 4.4 \
SIF det
Vo siF1 TP4 SG2|8G8| 3 — | — | Sw2=3 104 109 114 dB
4.5MHz output {100dBu)
SIF det
Vo sie-2 1|TP4[SG2|SG9| 3 — § — | sw2=3 90 96 101 dB s
4.5MHz output {80dBu)
Vie AFT output voltage 1{TP5| — | — 3 0 — | sw2=3 3.2 4.3 5.4 \Y
P AFT detector sensitivity HTP5sG1I0 — | 3 | — | — | sw2=3 Refer to note 6 48 70 92 |mV/kHz
Vien Maximum AFT voltage 1|TPSSGIQ — 3 - | — | sw2=3 Refer to note 7 8 8.7 v
Vier Minimum RF AGC voltage 1JTP5SG1Q) — | 3 | — | — |sSw2=3 Refer to note 8 0.38 1.0 \
Vin Minimum RF AGC voitage 1|TPY [SG2] — 2 - — | sw2=3 7 7.85 v
Vio Maximum RF AGC voltage 1|TPIISG2} — 4 - — | SW2=3 0 1.0 v
cL-ul Capture range (U} 1 11 TPI SGHY| — 3 — | — | sw2=3 Refer tonote9| 0.5 1.0 MHz
CL-L1 Capture range (L) 1 1|{TPISGI1Y| — 3 — | — | sw2=3 Refer to note 10 1.2 1.7 MHz
CL-T Capture range (T) 1] — — - - - - Refer to note 11 2.0 2.7 MHz
CL-u2 Capture range (U) 2 1| TP SGIY| ~ 3 - | = SW2=3, Sws=2 0.45 0.9 .45 MHz
Refer to note 9
CL-L2 Capture range {L) 2 1| TPY ISGT1| — 3 - | - Sw2=3, sws=2 0.7 1.0 1.35 MHz
Refer to note 10 .
Vaore Lock detection threshold Hres| = | = | 3 5 |Veri- SW2=3,SW3,4,5=2 16 4.0 a4 v
volitage able Refer to note 12 .
Vag Minimum pin 29 voltage 1lTP8l — | — 3 5 Vari- | SW2=3, SW3,4,5=2 0.15 0.5 v
able Refer to note 13
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VIF SECTION (cont.)

§ £ Test conditions Limits
1<) ]
Symbol Parameter Bl 2 linput signal|External voltage(V) o ) Unit
Bl @ * Switch is set at 1. Min. Typ. Max
@ & |VIF|siFl| vi | Vs | Vao
TP9
FC1 EQ frequency characteristics 1 | 1 ) SG12| — 3 — | — | sw2=3 Refer to note 14 1.4 2.4 3.4 dB
T
: TP9
FC2 £Q frequency characteristics 2 } 1 P2 SG13| — 3 — — | sw2=3 Refer to note 14 4.2 5.7 7.2 dB
T
" TP9
FC3 EQ frequency characteristics 3 {1 » SGI4| — | 3 | — | — | SW2==3 Refertonote14 [ 9.5 12.0 14.5 dB
TP
Vari- SW2=3, SW3=2
IM Intermodulation 1| TP9|[SGI5| — 3 — 30 35 dB
able Refer to note 15
DG DG 1]TP3{SGI6| — — | — 1 SW2=3  Refer to note 16 %
DP DP 1]TP9|SGI6s| — — | — | SW2=3  Refer to note 16 deg
Black spot inverter Vari- SwW2=3, SW3=2
A\ 1|TP2|SG1} — 3 —_ 1.3 1.7 2.1 \Y)
threshold level able Refer to note 17
Black spot inverter Vari- SW2=3, SW3=2 3.7 a2 a7 v
VecL clamp tevel 1|TP2i8GT| — 3 able Refer to note 17 ) ) .
Vsync Pin (3 sync chip level 1jTP2|8G2| — | 3 | — | — | sw2=3 2.1 2.5 2.9 v
Rin(V) VIF input resistance 2 BBp| — | 3 | — | — 0.95 kQ
Cin(V) VIF input capacitance 2 WweBu| — | 3 | — | — 5 oF
Rin{S1) | SIF1 input resistance 2 — logsuf 3 | — [ = 2.1 KQ
Cin(S1) | SIF! input capacitance 2 — {%Bu| 3 _ | = 2.5 oF
SIF SECTION
§ £ Test conditions Limits
el 8
Symbol Parameter ‘Sl 2 Hinput signallExternal voltagetV) ) Unit
Bl @ * Switch is set at 1. Min. Typ. Max
Sl & [siF2 Vi | Ve | Vao
lec(SIF) | Circuit current ($IF) 11 A2 | — 0| — | — | SWI=3,8W2=2 5.0 7.2 9.4 mA
Vig AF output DC voitage 1|TP6| — 0 — | — | swi=3 4,0 4.6 5.2 v
Voarmax | Maximum AF output 1|TP6[SG17 o} — | — | sSWi1=3 530 680 830 [mVrms
THDAr AF output distortion 11 TP6{SG21 0| —|— [swi=3 0.2 1.0 %
Vindim Input limiting sensitivity 1| TP6[SG18 0 - | — | SWi=3 Refer to note 18 38 46 dB u
AMR AMR 1| TP6[SG19 0 - — | sw1=3 Refer to note 19 50 60 dB
S/N AF S/N 1| TPS |SG20 0} — | — |swi=3 Refer to note 20 60 75 daB

ELECTRICAL CHARACTERISTICS TEST METHOD
Note 1.Video s/n “P/N”

a. Input SG2 to VIF IN.

b. Passing Pin 28 noise through a low pass filter (5MHz,

at -3dB), measure the ouput voltage at TP10 in

r.m.s.

¢. P/IN=20 log

noise (Vrms)

Vodet1(Vp-p) x 0.7

Voget 1 is video detector output 1.

Note 2.Video frequency characteristics “Bw”
a. SG3 is set as follows.

f1=58.75MHz Vi=90dBp
f2=57.75MHz Vi=70dBp

} mixed signal

Noted.Input sensitivity “Vin(min)”
a. Input SG4 to VIF IN.

b. Measure Vi, the component of 1MHz at TP9.

c. Decrease frequency f2 level until the component
{f1—f2) at TP9 becomes 3dB smaller than V1, and
read the value at that level.

d. Bw=58.75 ~ f2 (MHz)

b. Decrease SG4 -evel until pin 28 detector output
is 3dB smaller thatn Vodet 1. This is the input

sensitivity level.
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Note 4. Maximum permissible input “Vin{(max)”
) a. Set SG5 at 90dBp and input to VIF IN.

b. V2 is detector output at pin 28.

c. Increase SG6 voltage until detector output becomes
3dB smaller than V2. This is the maximum
permissible voltage.

Note 5. AGC control range “GR”

a. AGC control range is defined as follows:

GR=maximum permissible input-input sensitivity
Note 6. AFT detector sensitivity “pn”

a. Input SG10 to VIF IN

b. Measure frequency difference Af when DC voltage
at TP5 transits from 3.0V to 6.0V.

c. AFT detector sensitivity is defined as follows:

w = S000MVE ey Hz)

Af (kH2)

*VISL

f(MHz)

58. 75MHz

Note 7. Maximum AFT voltage “Visu”
a. Maximum AFT voltage is VieH in the above figure.
Note 8. Minimum AFT voltage “Vie.”

a. Minimum AFT voltage is VisL in the above figure.

Note 9. Capture range (U) “CL-U-1” “CL-U-2”
a. Input SG11 to VIF IN and increase frequency until
VCO lock is removed.
b. Decrease SG11 frequency until VCO lock is enabled
again. This frequency is fv (MHz).
c. Capture range (U) is fv-58.75 (MHz).
Note 10. Capture range (L) “CL-L-1" “CL-L-2”
a. Input SG11 to VIF IN and decrease frequency until
VCO lock is removed.
b. Increase SG11 frequency until VCO lock is enabled
again. This frequency is fu (MHz).
c. Capture range (L) is between 58.75-fL (MHz).
Note 11. Capture range (T) “CT-T".
a. 'CL-T" = "CL-U-1" + "CCL~-L-1" (MHz)
Note 12. Lock detection threshold voltage “Vaori”
a. Measure TP8 value with V2o voltage at 3V.
b. Increase V2o voltage until TP8 voltage shows drastic
change. This voltage is VzotH. {threshold 1V).

TP8
VOLTAGE

Va2

V.
1 Va2otH ®

Note 13. Minimum pin 29 voltage “V2oL”
a. V2oL is the minimum voltage mentioned in note
12.
Note 14. EQfrequency characteristics“FC1”“FC2” “FC3”
a. Input SG12, SG13 or SG14 to VIF IN.
b. Measure level of (fi~fz2} component at TP9, this
is Vea N (dBu).
c. Measure level of (fi—f2) component at TP2, this
is Vea out (dBu).
d. EQ frequency characteristics are defined as follows:
FC1~3=Vea out-Vea N (dB)
Note 15. Intermodulation®“IM”
a. Input SG15 to VIF IN
b. Read values of TP9 on an oscilloscope and adjust
Vs voltage to set minimum level of detector output
waveform at 2V.
c. Observe TP9 value on a spectrum analyzer. The
relation 920kHz level to 3.58MHz level is the
intermodaulation.

2v

Note 16. DG,DP “DG,DP”
a. As shown below, the modulated waveform of SG16
is a 10-step wave with 87.5% video modulation.
b. Measure values of DG and DP at TP9 on a

vectorscope.
7] 10%
) !
/

P 100%

- ’
l ISUBCARHIEH 3.58MHz 40%
(-
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Note 17. Black spot inverter threshold, clamp level INPUT SIGNAL
“Vs8 ™, VB cl” sSG Input signal (Value at pin terminat, 508}
a. Input SG1 to VIF IN.
b. Measure DC voltages from output waveform at
TP2 as shown in the figure. 2 fo =58.75MHz V;=90dB x
f,=58.75MHz V{=90dB «
3 } mixed signal
1,=53+5MHz V;=70dB «
4 to=58.75MHz Vj=Vaviable fm=20kHz 77.78%AM
5 fo =58. 75MHz Vj=Vaviable f5,=20kHz 16%AM
6 fo =58. 75MHz V{=80dB
TEST-POINT _ 7 | 1,=58.75MHz V;=110dBu
8
9

Equivalent to 87.5%
1 | to=56.75MHz Vi=%dB 77.78%AM(videomodulation )
fm=20kHz

fo =54.25MHz  V{=100dB x
fo =54, 256MHz ‘/I=80dB/.l

Note 18. Input limiting sensitivity “Vin(lim)” 10 fo =58. 75SMHz=5MHz  Vi=90dB 4
a. Set SG18 value at 80dBp and input to SiF2 IN. 1 to=58.75MHzE5MHz Vj=900Bs tm=20kHz 77, 78%AM
b. Decrease SG18 output untill detector output at TP6 1,=58.75MHz V;=90dBu | ‘
becomes 3dB smaller than VOAF max. 12| ,=56.25MHz Vi=60dB }’"'"ed signal
That SG18 level is the input limiting sensitivity. f,=58.75MHz V,—90dBs | .
Note 19. AMR “AMR” | =55.75MHz vi=60dB }m'xed signal
a. Input SG19 to SIF2 IN. ' $,=58.75MHz V;{=90d8 . ) )
b. Measure Vam, which is output voltage at TP6. " | f—54.75MHz  vi=60dB }"""ed signal
c. AMR is defined as follows: f;=58.75MHz V{=90dB s
15 f2==55, 17MHz V;=80dBx { mixed signal
MR=20 log Vour max (mVims) (dB) 1y=54.25MHz V{=80dB x
Vam (mVrms) .
fo ==58. 75MHz, standard 10-step modulation
Note 20. AF S/N “S/N” ‘ 16 m=287. 5% video modulation sync chip level 30dB
a. Input SG20 to SIF2 IN. 17 | fo=4.5MHz+25kHz dev Vi=100dBs fm=400Hz
b. The output voltage measured at TP6 is VN. 18 fo =4.5MHz+25kHz dev V;%Vaviabel fm=400H2
c. AF S/N is defined as follows : 19 fo=4.5MHz V;==100dBx 30%AM {yn=400Hz
20 fo =4.5MHz  V{==100dB 4
S$/N=20 log Voar max_{mVrms) (dB) 21 fo=4.5MHz V;==100dByu fm=400Hz=+7.5kHz dev
VN (mVrms)

* The oscillation levels of all AM modulated waves
are those at the peak level.
¢ THe following circuit is used for the mixer.

25 25

* Set IF AGC voltage of Vco coil at OV and adjust
free run frequency at 58.756MHz in quiescent state.

: MITSUBISHI
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TEST CIRCUIT 1

TP
TP10 2k 560 2
o e fop b5 F

4 5MHz

0.015, DISCRIMINATOR
CDAMC20

TEST CIRCUIT 2

Vec=9V 00—

——b——-o Vee

B ' M513655P
I P El T %l ual %l i w3 {4 psl
0.0l =0.01p
017 &
10k
+ Hi i
10,,;% -Lo.ou o i
; METER METER
Lo Lo

o

Units
Resistance:
Capacitance: F

Units
Resistance: §1
Capacitance: F
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TYPICAL CHARACTERISTICS

POWER DISSIPATION Pd (W)

THERMAL DERATING (MAXIMUM RATING)

1.4

1.25
1.2

1.0

0.8

0.6

0.4

0.2

N\

\

A)
\

0
-20 0

25 50

75

100

12

AMBIENT TEMPERATURE Ta ('C)

APPLICATION EXAMPLE

5

Vee 9Vo T J
VCO GND vco  FF ¥ L
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iR L t—— - J_ I out
+ + l o
30 Rd7Rs] 7] kel 2 I%Z[ 23 22 [21 [2d [19 fis} [7] [el
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1 2 3 4 5 2 VOLTAGE
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RE AGC GND SAW GND
I thcx
< o2 INVERTER
o>
23 3SviF
ll 8 Voo T su=vCC
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