To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI ICs (TV)

‘M51365SP

PLL-SPLIT VIF/SIF

DESCRIPTION

The M51365SP is a sermconduc'(or 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

e Employment of a full synchranous detector circuit using
PLL as video detector provides excellent DG, DP, 920kHz
beat and cross color characteristics.

® Usage of PLL-SPLIT method to obtain intercarrier by

PIN CONFIGURATION (TOP VIEW)

RF AGC.

OUTPUT (REVERSE)
VIDEQ NEGATIVE FEEDBACK

EQUALIZED QUTPUT

LIMITED INPUT
i BYPASS

) VIDEO INPUT

CONTROL QUTPUT
VIDEQ OUTPUT

RF AGC DELAY
Vee VIF) ] AFT COIL
IF AGC FILTER Z APC FILTER
GND (VIF) & GND (VCO}
IF INPUT{ § } VCO COlL
GND (SIF} 3 Vee (VCO)
SIF det INPUT CONTROL FILTER
Vee (SIF) AUDIO OUTPUT

LIMITER QUTPUT
FM DETECTOR INPUT

separating video IF and audio IF pracessing by VCO output SIF det OUTPUT AFT OUTPUT
provides good sound sensitivity and reduces buzz. In -
consumer sets, intercarrier is also available from the video Outline 30P4B
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.... G 8~10M
Rated supply VOREGE .....occcoveveveniicccneeceecinsneenn OV
BLOCK DIAGRAM
AFT COIL  APC VCO COIL  CcONTROL  AUDIO LIMITER
VIDEC QUTPUT —"—— FILTER FILTER OUTPUT  QUTPUT
L 2)-- @) -(E— - ~@— - ~@--@ (O —()—
(24) aND (veo)
I
CONTROL
OUTPUT I L — (21) vec (veor
FM
LOCK AFT PHASE L_ H FM 17) DETECTOR
CONTROL i DETECTOR | 445" |wdyoLTace] | CETECTOR T INPUT
VIDEQ CONTRO 18) AFT OUTPUT
INPUT ] 1 OSCILLATOR ;Q
BLACK VIDEO —45° LIMITER
,,T\?ésﬁs-rE DETECTOR | :
GND |vn=1 ~ ' i @% Vee (SIF)
h EQUALIZER RF IF AMPLIFIER
GND {su=1 1 acc I I LIMITER [
. 1ST iF SIF 18 SIF det
RF AGC AMPLIFIER DETECTOR OUTPUT
QUTPUT
(REVERSE) ,
VIDED EQUALIZER RF \F AGC —— SIF det LIMITER BYPASS
NEGATIVE OUTPUT  AGC *  FILTER IF INPUT INPUT INPUT
FEEDBACK DELAY
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MITSUBISHI ICs (TV)

M51365SP

PLL-SPLIT VIF/SIF

_ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 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 v
Surge 9 Permissible surge (pin @) +200, -150 A
Permissible surge (other pins) +200 "
ELECTRICAL CHARACTERISTICS (Ta=25'C, Vcc=9V, unless otherwise noted)
VIF SECTION
_ 3| & Test conditions Limits
Symbol Parameter B & Input signal{External voltage(V) Unit
wl @ * Switch is set at 1. Min. Typ. Max.
21 2 |VIF|SIFT| Vi | Vs | Vao
lec(VIF) | Circuit current {(VIF} 1AL - - 3 — | — | swi=2,8wW2=3 33 45 57 mA
Vo Yoo detector; output 1ftee| — | = [ 3 | 0 | = |swe=3,sw3=2 3.4 | 375 | 4an v
Vs e o vjtee| — [ = [ 3 [ o | — [swe=3swi=2 44 | a8 | 52| v
Vo det 1 Video detector output 1 TITPI|SGY1| — 3 - | — | sw2=3 1.15 1.45 1.75 Vee
Voaerz | Video detector output 2 1{TP2|sGl| — | 3 | — | — [swz=3 1.6 | 1.95 | 2.3 | Vep
P/N Video S/N 1freiofsaz| — | 3 | — | — | swe=3,swe=2 Pef&iol 59 58 dB
B Video frequency characteristics| 1 | TP9 |SG3| — 3 — -— | sw2=3 Refer to note 2 5.5 T MHz
Vintmin) Input sensitivity 1{TP9|SG4| — 3 — — | sw2=3 Refer to note 3 46 51 dB s
Vintmax) | Maximum permissible input 1/TP9fSGS| — | 3 | — | — | sw2=3 Refertonoted| 107 .| 110 dB
GR AGC control range 1|—]| =] =] === Refer to note 5 58 64 dB
Vin Maximum IF AGC voltage 1W7P3| — | — | 3 | — | — {sw2=3 6.5 8.6 v
Viaoae,,) | |F AGC voltage (80dBu) 1|TP3|85G6| — 3 = | — | sw2=3 4,3 4.9 8.5 v
Vie Minimum IF AGC voltage 1|TP3|8G7| — 3 = | — | sw2=3 3.4 3.9 4,4 \'
Vo siFa ke 1{TP4|SG2(SG8| 3 | — | — | sw2=3 104 109 114 | dBu
4 5MHz output (100dBu)
Vo sie-2 AER 1|TP4 [SG2|SGI| 3 — | — | sw2=3 90 96 10 dB
4 5MHz output (B0dBu)
Vig AFT output voltage 1/TPS| — | — 3 0| — |sw2=3 32 4.3 5.4 v
P AFT detector sensitivity 1{TPS [SGION ~— 3 — | - | sw2=3 Refer to note 6 48 70 92 |mV/kHz
Vien Maximum AFT voltage 178G — | 3 | — | — [ sw2=3 Refer to note 7 8 8.7 v
View Minimum RF AGC voltage 11TP58GIY — | 3 | — | — | sw2=3 Refer to note 8 0.38 1.0 \
Vin Minimum RF AGC voltage 1|TP1 |SG2| — 2 — | — | swW2=3 7 7.85 v
Vi Maximum RF AGC voltage 1(TP1SG2] — | 4 | — | — |sw2=3 0 1.0 \
cL-u Capture range (U} 1 1| TPI SG1| — 3 — | — | sw2=3 Refer 10 note 9 0.5 1.0 MHz
CL-L1 | Capture range (L) 1 1[trajsai| — | 3 | — | — |swe=3 Retertonorero| 1.2 [ 1.7 MHz
CL-T Capture range (T) 1| — - === - Refer to note 11 2.0 257 MHz
CL-UZ | Capture range (U) 2 rregan| - 3| - | - Sia SW:i wrowo| 045 | 0.9 | 1.45 | mhz
CL-L2 | Capturerange (L) 2 1{TP9 Isen e 4 5 P s pRIESNESE 0.7 | 1.0 1.3 | MHz
Refer to note 10 .
Lock detection thresh ; = =
Vaor | uoreaeectontivenold 1y ppg| | — | 3 | 5 |Vero| SWETS S“:;:‘z n;‘:s o] 36| 40| aa] v
Vet Minimum pin 29 voitage |1 TP8{ — | — [ 3 | 5 |V SWems S‘:i;:‘tifje % 0.15 | 05 ] v
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MITSUBISHI ICs (TV)

M51365SP

PLL-SPLIT VIF/SIF

VIF SECTION (cont.)

ElRS Test conditions Limits
Symbol Parameter ] 8 Input signal|External voltage(V)| Unit
IR * Switch is set at 1. Min. Typ. Max
s 2 [VIF|SIFI| Vi | Vs | Vao
TP9
FC1 EQ frequency characteristics 1 | 1 s SG12| — 3 — | — | SW2=3  Refer to note 14 1.4 2.4 3.4 dB
TP9
FC2 £Q frequency characteristics 2 |1 P2 SG13| — 3 — | — | sw2=3 Refertonote 14 4,2 5.7 7.2 dB
_— TP9
FC3 EQ frequency characteristics 3 |1 i SGl4| — | 3 | — | — | Sw2==3 Refertonotel4 [ 9.5 12.0 14.5 dB
. Vari- Sw2=3,s5w3i=2
M Intermodulation 11 TP9|8GIS| — 3 bl —_ 30 35 dB
a Refer to note 15
DG DG 1|{TP9|SGI6| — — | — | SW2=3  Refer to note 16 .2 5 %
DP DP 1{TP9|SGI6| — — | — | SW2=3  Refer to note 16 2 5 | deg
G Biack spot inverter s et 3 |Vvar- Sw2=3, sw3i=2 . Ji s v
b threshold level able Refer to note 17 : : :
v Black spot inverter 1|TP2{sG1 3: [Mat: i i 3.7 | 42| 47| v
ecL clamp level able Refer to note 17 ) . )
Vsvne Pin (3) sync chip level 1/TP2|8G2| — | 3 | — | — | sw2=3 2.1 2.5 2.9 v
Rin{Vv) VIF input resistance 2 WdBu| — 3 |=] = 0.95 kQ
Cin{v) VIF input capacitance 2 WdBu| — 3 - | = 5 pF
Rin{S1) | SIF1 input resistance 2 — |0dBp] 3 | — | — 2.3 kQ
Cin(S1) | SIF1 input capacitance 2 — [NdBu| 3 | — | — 2.5 oF
SIF SECTION
3l g Test conditions Limits
Symbol Parameter 5| & Input signal|External voltage(V) i Unit
@ B * Switch is set at 1. Min. Typ. | Max
o SIF2 Vi Ve | Vo
lec(SIF) | Circuit current (SIF) 1 A2 | — 0 | — | — | SW1=3,5W2=2 5.0 7.2 9.4 mA
Vis AF output DC voitage 1|TPE| — 0] — | —|swi=3 4.0 4.6 5.2 v
Voarmax | Maximum AF output 1| TP6|5G17 0 - | — | SWi=3 530 680 830 |mVrms
THDa¢ AF output distortion 1| TPG |SG21 0 — | — | swi1=3 0.2 1.0 %
Vindlim Input limiting sensitivity 1|TP6|SGI8 0 - | = | SW1=3 Refer to note 18 46 dB
AMR AMR 1|TP6|5G19 0| — | — |SWI1=3  Refertonote19 50 60 dB
S/N AF S/N 1| TP6 |SG20 0} — | — |swi=3 Refertonote20 60 75 dB

ELECTRICAL CHARACTERISTICS TEST METHOD

Note 1.
a.
b.

Note 2.
a.

. P/N=20 log

Video s/n “P/N"

Input SG2 to VIF IN.

Passing Pin 28 noise through a low pass filter (5MHz,
at —3dB), measure the ouput voltage at TP10 in

r.m.s.
Vodet1(Vp-p) x 0.7

noise (Vrms)
Voget 1 is video detector output 1.

Video frequency characteristics “Bw"”
SG3 is set as follows.
f1=58.75MHz Vi=90dBu

s
f2=67.75MHz Vi=70dBu } mixed ssigna

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)
Note3.Input sensitivity “Vin(min)”

a. Input SG4 to VIF IN.

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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MITSUBISHI ICs (TV)

M51365SP

PLL-SPLIT VIF/SIF

Note 4. Maximum permissible input “Vin{max)”
i a. Set SG5 at 90dBy and input to VIF IN.

b. V2 is detector output at pin 28.

c. Increase SG5 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 “n”

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:

~3000mV
T Af (kH2)

{mV/kHz)

f_(LMHz)

Note 7. Maximum AFT voltage “Vien”
a. Maximum AFT voltage is Vied in the above figure.
Note 8. Minimum AFT voltage “Vie "

a. Minimum AFT voltage is Vis. 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 “Vaoru”
a. Measure TP8 value with V2o voltage at 3V.
b. Increase Vzo voltage until TP8 voltage shows drastic
change. This voltage is VaotH. {threshold 1V).

TP8
VOLTAGE

| VgL
;\_"
1 Vzm'u =

Note 13. Minimum pin 29 voltage “VzoL”
a. Vaau is the minimum wvoltage 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-f2} component at TP, this
is Vea N (dBp).
c. Measure level of (fi-f2) component at TP2, this
is Vea our (dBp).
d. EQ frequency characteristics are defined as follows:
FC1~3=VEea out-Vea v (dB)
Note 15. Intermodulation“IM”
a. Input SG15 to VIF IN
b. Read values of TF9 on an oscilloscope and adjust
Ve 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
intermodulation.

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%
7 i
¥ V.
W /, 100%
7 |

| ISUBCAFIFIIEH 3. 58MHz

RENESAS
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MITSUBISHI ICs (TV)

M51365SP

PLL-SPLIT VIF/SIF

Note 17. Black spot inverter threshold, clamp level

a.

“Ve ™, Ve cL”
Input SG1 to VIF IN.

b. Measure DC voltages from output waveform at

TP2 as shown in the figure.

TEST.POINT

Note 18. Input limiting sensitivity “Vin(lim)”
a. Set SG18 value at 80dBp and input to SIF2 IN.
b. Decrease SG18 output untill detector output at TP6

becomes 3dB smaller than VOAF max.
That SG18 level is the input limiting sensitivity.

Note 19. AMR “AMR”

a.

Input SG19 to SIFZ IN.

b. Measure Vam, which is output voltage at TP6.

c.

AMR is defined as follows:

Voar mMax (mVrms)

MR=20 |
o Vam {mVrms)

(dB)

Note 20. AF S/N “S/N”

a.
b.
c.

Input SG20 to SIF2 IN.
The output voltage measured at TP6 is VN.
AF S/N is defined as follows :

Vosr max (mVrms)

S/N=20 log (dB)

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 58.76MHz in quiescent state.

INPUT SIGNAL

sG Input signal {Value at pin terminal, 500}
Equivalent to 87 5%
1| to=56.75MHz Vi=%dBy 7. m%m[vsaen modulation
fm=20kHz
2 | t,=58.75MHz V;=90dBu
t;=58. 75MHz V{=90dB z
3 ] mixed signal
tz=53+5MHz V;=70dB
4 1o="58.75MHz Vj=Vaviable {m=20kHz 77.78%AM
5 fo=58. 75MHz Vj=Vaviable fy,=20kHz 16%AM
6 fo =58. 75MHz V;=80dB
7 fo =58, 75MHz  V{=110dB
8 fo =54, 25MHz  V;=100dB p
9 | fo=54.25MHz V{=80dB .
10 fo =58, 75MHzE5MHz  V{=90dB x
1 fo=58, 75MHzX5MHz V{=%dBy fm=20kHz 77.78%AM
f;=58. 75SMHz V;=9%0dB
12 } mixed signal
f2==58, 25MHz V;{=60dBx
fy==58. 75MHz V;=90dB «
13 } mixed signal
1,=55. 75MHz V{=60dB x
fi=58. 7SMHz V;=90dB .
14 }mlxecl signal
f;=54. 75MHz V;=60dB
f;=58. 75MHz V;=90dB u
15 f2==55.17MHz V;=80dB x  mixed signal
f3=54. 25MHz V;=80dB x
i o ==58. 75MHz , standard 10-step modulation
m=87. 5% video modulation sync chip level 90dB x
17 fo=4.5MHz*25kHz dev Vi=100dBu fm=400Hz
18 fo=4.5MHzE25kHz dev Vi=Vaviabel fm=400Hz
19 fo=4.5MHz V==100dBx 30%AM 1;=400Hz
20 fo =4.5MHz  Vj==100dB x
21 fo=4.5MHz V==100dBu fm=400Hz+*7.5kHz dev
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MITSUBISHI ICs (TV)

M51365SP

] ' PLL-SPLIT VIF/SIF -

TEST CIRCUIT 1

Vee
P9 ‘f
TP10 2k 2560 2
—o i 00—1!
o PR [— 2 t :

4 5MHz
0.015 x4 DISCRIMINATOR
CDAMC20

3o —— O Ve

Az-@-o 2 Units

Resistance: 0Q
Capacitance: F

TEST CIRCUIT 2

Vec=9V ©

L
.JT J’ Units

Resistance: £
Capacitance: F
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MITSUBISHI ICs (TV)

M51365SP

PLL-SPLIT VIF/SIF

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)

1.4
1.25

1.2 \

1.0 N

08 \

086 N

0.4 3 s

02 .

POWER DISSIPATION Pd (W)

N
0
=20 0 25 50 75 100 125

AMBIENT TEMPERATURE Ta ('C)

APPLICATION EXAMPLE

Vgc Vo ~ I :i:llf‘
¥ VCOGND gyco it z It
i .Ut A"/ udio s
y ot 3 ee ouT AFT
L s :

ouT

AA

i
ﬂ_—J

i e
[ [ =
LOCK PHASE =y
4
P|CONT AFT 'DETT%:H :5:- - DETECTOR|— 4
¥ I_ veo
1 —1 = [

BLACK VIDEO 45" | LIMITER

P NOE | [oeTECTOR ,

= —g 1 LIMITER
IF
EQUALIZER RF IF AMPLIFIER] |
aac H ace . " LIMITER

iF SIF
AMPLIFIEH DETECTOFI

1 2 3 4 5 2 13 p4| s
Tl Tdd 4 7F
ToR

SIF
RESSE anp [sA GND ;
", 1L BLACK
—+—'W o5 = NOISE
g2 Y INVERTER
>
: %wF ?%Tig“ rL

37

Tuner
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