VTR VIDEO SIGNAL PROCES

DESCRIPTION
. . . N . PIN C
The M51450P is a semiconductor integrated circuit designed ONFIGURATION (TOP VIEW)
for use in VTR video signal processing. It consists of a double
limiter, FM demodulator, noise filter, Y/C mixer, sync clamp mixer outuT[] 7 [0 MixER INPUT
circuit, white clipper, squelch, playback video amplifier, video LITER rt'g‘gigsﬂ 'N"UTE %L'M'TER T INPUT
P L - . 78 PB Vce
- - OR
AGC, EE amplifier, recording video amplifier, E-E/V-V switch, M DEMODULATOR TfMT,NGE 5 B VIDEQ LEVEL
and sync separation circuit. FM oemoouuw%n TMNGE
ACIT!
GND [ [25 NOISE FILTER
FM DEMODULATO Y PA!
FEATURES RECORDING LOAD RESISTORE E jPB VIDCLAMP CIRCI
® Packaged in a 30-pin DIL shrink package to minimize Fhﬁ%’;ﬂé‘é&?%"“&%ﬁfﬁ Il = [BYS e OUTA
required PC board space ADSUSTMENT VOLTAGE INPUT 3
T P E-E VIDEO SIGNAL INPUT [10
® Built-in double limiter VIDEO AGC DETECTQR . i 70 4
. i e
e To prevent misoperation of the TV set sync separation VIDEO AGC AMPLIFIER 7] [13] P8 Y-VIDEO SIGNAL
. . E-E VIDEO
circuit, FM demodulator outputs below the sync level are VIDEO AGC CLAMP CIRCULIT (i3] E]{
. . . . 7S - . Vee [ 7 SYNC
shifted to w.hlte and clleefj using a built-in circuit. COMPOSITE SYNC OUTPUT % 5 oot N
) Peak_type Vldeo AGC c"rcu‘t (OPEN-COLLECTOR) ISJyLS‘TSEPARAnm .
® Used in conjunction with the M51451P, all major VTR

video signal processing functions may be performed.

APPLICATIONS
VTR Video signal processing

RECOMMENDED OPERATING CONDITIONS
Supply voltagerange ............. e ... 80V
Rated supply vOltage ........ovveeernnnrevnneenens OV

PB

BLOCK DIAGRAM e e v s soucion
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ADJUSTMENT NOISE FILTER Wwile \consta meur /- sional pROPOUT
VOLTAGE NT-2 SIGNAL
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wixeR NpUT (30 AMPLIFIER | ——] CIRCUIT INPUT
VIDEO i
| e oeottionon 2] R | 885c| ey 5551
o [ DEMODULATOR amP 11¢cror Tion |
MIXER OUTPUT I [LiFiER [
SW-1
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LIMITER I LIMITER IT_FM DEMO GNOFM DEMO[VIDEO AGC[VIDEO AGC Vec  COMPOSITE
OUTPUT BYPASS DULATOR o pevio D ULATOR ADJUSTMENT| DETECTOR | vipeo SYNC OUTPUT
APA  TIMING LOAD VOLTAGE | FILTER 2 amp (OPEN-COLLECTOR)

DULATOR G
CITOR CAPA  Jijing  RESISTOR | INPUT CIRCUIT INPUT

CAPA RECORDING FM DEMO E€ VIDEO

CITOR BUFFER DULATOR SIGNAL VIDEO
AMPLIFIER OUTPUT INPUT AMPLIFIER
OUTPUT(REC)  (PB) OUTPUT
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M51450P

- SOLUTE MAX‘MUM RAT,NGS (Ta=25°C, unless ofherwise noted )

Swbol Parameter conditions Limits Unit k
- Woc Supply voltage 14 v ‘ ;
= Power dissipation 1750 — “‘ | :
 Toor Operating temperature —20~+175 °c
[¥s-3 Storage temperature —40~ +125 , °c

| Derating (Ta=+25C) 12.5 | mwyec
CTR 'CAL CHARACTER lST'CS (Ta=25°C, Vee=9.0V, unless otherwise noted )
. l‘ Limits
2ol Parameter Test conditions Unit
Min Typ Max
i~ Recording circuit current 24 38 52 mA
Playback circuit current ) 44 66 88 mA
~ Limiter I output amplitude f=4MHz, Vin=800mVp-p 0.95 1.10 1.25 Vp-p
Limiter I gain f=4MHz, Vi =20mVp.p 14.5 17.5 20.5 daB
o Limiter I output second harmonic distortion f=4MHz, Vin=400mVp.p —_ — —36 daB
— Limiter I mixing signal attenuation f=1MHz, Vin=400mVp.p -3 — — dB
DE v FM Demodulation sensitivity f=3.4MHz, 4 .4MHz, Vin=1Vp.p 125 150 175 | mV/MHz
Carrier leakage f=4MHz, Vin = 1Vp.p —_ — 40 daB
o Pin @ minimum input voltage f=4MHz — — 0.01 Vp-p
Playback sync amplifier gain f=500kHz, Vinh=200mVp.p 1.2 2.2 3.2 dB
DO Pulse high-level input voltage High level minimum | V=2 4V 0 — 5 myVv
DO Pulse low-leve! input voltage Low level maximum, V=0_4V — — —40 dB
Y Amplifier gain f=500kHz, Vin=200mVp.p 1.2 2.2 3.2 daB
Noise filter characteristic 1 f=250kHz, Vin=30mVp.p -45, —-3.5} —2.5 daB
Noise filter characteristic 2 f=250kHz, Vin=300mVp.p —1.5 —1.0 —0.5 daBs
Noise filter characteristic 3 f=2MHz, Vin=30mVp.p —9.6 —7.6 —5.6 [1=]
Noise filter characteristic 4 f=2MHz, Vi, =300mVp.p —1.5 —1.0 —0.5 daB8
C Amplifier gain f=3.58MHz, Vi;=100mVp.p 4.2 5.2 6.2 dB
Playback video amplifier gain f=500kHz, Vi =200mVp.p 5.4 6.4 7.4 dB
Playback Video amplifier input/output linearity Va=200mVp.p, 1.4Vp.p —5 — 5 %
c Pin @ squelch low-level voltage — —_ 1.05 \Y
. Dropout white clipping level 0.52 0.57 0.62 \"
Sync low-level output voltage lor=3mA 0 — 0.4 \
Sync output rising edge delay Vg=280mVp.p 0 0.6 1.0 75
Sync output pulse width Ve=280mVp.p 4.8 5.2 5.6 s
Sync separation operation 1 Vc=140mVp.p 8.4 — 9.0 Ve-p
Sync separation operation 2 Vp=490mVp.p 4.8 — 5.6 us
Video AGC amplifier maximum gain f=500kHz, Vin=200mVp.p 3.6 4.6 5.6 dB
-1 AGC Characteristic 1 Vp=300mVp-p 0.37 0.47 0.57 Ve-p
-2 AGC Characteristic 2 Vp=500mVp.p 0.60 0.70 0.80 Vp.p
-3 AGC Characteristic 3 Vp=2000mVp.p 1.14 1.24 1.34 Vp-p
Recording buffer amplifier gain f=500kHz, Vin =20mVp.p 7.6 9.6 11.6 dB
E-E Amplifier maximum gain f=500kHz, Vin =200mVp.p 7.7 9.7 n.7 dB
Gain control characteristic 1 f=500kHz, Vj=200mVp-p —10 —6 -2 daB
Gain control characteristic 2 f=500kHz, Vin=200mVp.p —_— — —40 daB
E-E/V-V Switching operation 1 f=500kHz, Viy=200mVp.p — — —40 dB
E-E/V-V Switching operation 2 :’f;:gi';;‘“'”\x’:= 5‘8:&:! — — | -3 | a8
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VTR VIDEO SIGNAL PROCESSOR

METHODS {Switch is A, unless otherwise noted)

4 Test Switch
[Se—oo0! . Pin conditions Test methods
point | eonditions Pin
O] 1,6 :B @ 4MHz, 800mVp.p input Measure the output amplitude at point D
16:8 @ 4MHz, 20mVp.p input xiapse‘é;et‘ohfhglﬁv%‘:}tasgg[allwde at pqnm (D, and determine the gain with
C 0} 1,6:8B @ 4MHz, 400mVp.pinput Measure the second harmonic distortion at point @)
a-- @ [ 1.6:8B | @ | 1MHz, 400mVp-pinput e e S e lapat canal’. POt @ and determine the atienuation
. 3.4MHz Measure the DC voltage at point @), with input signal of 3.4 MHz (V,)
o ® | 6:8 @ |, amuz } We-p and that of 4.4 MHz (V,). Spem= (Vs - V,)/2
i 1:C Adjust VR1 so that the carrier leakage at point ® is minimum.
L ® 6:B @ 4MHz, 1Vp-p Measure the carrier leakage after adjustment.
[ B 6: 8 @ aMH Reduce the input signal leve! at point (2) to a small value and measure the
S @ : z input amplitude at point () just before the DC voltage at point (&)changes
k he o t litud i i i
< @ 1,6:B 3 500kHz,200mVp.p wﬂis‘::ptecet tgt&“e i:g‘&'s%ni’ﬁ' point (3 and determine the gain
1 i Measure the DC voltage at point @ with 8V at point @ (V3) and
- 1.6:8 ® 8V, 2.4v 2.4V at point @ (Va). Vipp=|Vs— V3l
R @ 16:8B LE) 500kHz, 1.6Ve-p Measure the output amplitude at point (®and determine the output
i I ® A [®) 8V. 0.4V amplitude ratio between applying 8V and 0.4V at point .
L ’ -
" . Measure the output amplitude at point @3 and determine the gain
- @ 1,6,9:8 500kHz,200mVe-p with respect to the input signal. ®
[ 1,6 1B
iz ’ 49 250kHZ,30mVp.
) (&) 9: A-B () . p-p
i 1,6 1B
: 9:A-B @ 250kHz, 300mVe-p Measure the output amplitude at point@d, and determine the output
16:8 amplitude ratio between SWQ poisitions A and B.
h 53 20 -
il a3 9:A-B 2MHz , 30mVp.-p
‘ 1,6 :B
23 ’ 9 2MHz ,300mVp-
! @ 9 A.B ) E P-P
. Measure the output amplitude at point@3, and determine the gain
- @ 1.6 :8 @ 3.58MHz, 100mVp-p with respect to the input signal. a8
] 1,6:8B Measure the output amplitude at point @), and determine the gain
. @ 1M1:C @ 500kHz, 200mVe-p with respect to the input signal.
" . Measure the output amplitude at point @8, with input signal A of
1B : -
. ® :;435’8’ G z:g:zli : ;gg:z" P 200 mVp.p (Vs), and that of 1.4Vp.p (Vs ).
‘B | @ ) SelAr p-p. 1.4VE-P Ley=(Vs/7XVs5) X100 (%)
With switch SW7 in the B position, and point @ open, let the DC
voltages at point @3 and point @8be V24gync aNd Va4sync, respectively.
~ [2) Vaasync— 1.4V With switch SW7 in the A position, apply Vaasync — 1.4V to point
-~ 32 @® 1,6:B © Applied DC voltage @9, and gradually decrease the voltage applied to point@from 2V.
Determine the voltage applied to pointat the time that the DC
_voltage at point @8just falls below Vaegync.
_ . Measure the DC voltage at point €8 and let this be V.
[ @ 1,6:B @ V2async+0.5V WCL = V4 = Vaggync/Gpv
i 5:8
s @ 100 ()] 3mA Measure the DC voltage at point @
[ ® 3:D ! ) ! )
e o ® Signal B : 280mVp.p Measure the pulse delay time from the point @) to the point (3
8:B
3:D . . . .
&) 8:B ® Signal B : 280mVp-p Measure the pulse width at point §3
3:0D . . . .
as 8:B Signal C : 140mVp.p Measure the output amplitude at point @
3:D . i X
(@) s:B ® Signal D : 490mVp-p Measure the pulse width at point @
Measure the output amplitude at point 42, and determine the gain
@ 500kHz, 200mVe.p with respect to the input signal. © ¢
® A})pli&d DC voltage With a signal D of 1Vp_p input to point @D, adjust the DC voltage
@ 23:B Signal D : 300mVp-p(Vagc1) applied to point (so that the output amplitude at paint @ is
’ 500mVp-p (Vagcz) 1Vp.p (Vps). Measure the output amplitude at point €2 with respect
2000 MVp-p (Vages) to the various input signals.
K - Measure the output amplitude at point (8), and ine the gain with
3:C @ 500kHz, 200mVp.-p respect to the inpput signal. pon and datermine the gain wit
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VTR VIDEO SIGNAL PROCESS(

TEST METHODS (switch is A, unless otherwise noted)

Switch
symbol | T e Pin conditions Test method
point conditions Pin
a ® 3.0 () 500kHz, 200mVp.p Measure the output amplitude at point @9, and determine the gain
EE . D) 'RV, with respect to the input signal.
3:¢C (&) 500kHz, 200mVp-p Measure the output amplitude at point @8 and determine the gain
G 3] -
c1 12:B 4.1V with respect to the input signal.
2 k
3:C &) 500kHz, 200mVp.p Measure the output amplitude at point 9, and determine the gain 1
Gez @® 12:8 ® 1.8V with respect to the input signal.
. Measure the output amplitude at point@8), and determine the outp
EV1 ) 3:06 \EJ 500kHz, SODWVP'P plitude ratio between the output when DC Voltage {point @open
7:8B @ DC Voltage applied + 1V) is applied to point @) and that when 9V is applied to point G
: 00k 500mVp-. Measure the output amplitude at point @), and determine the outpus
EV; @ 1 6_ 8 © 5 Hz, P-P amplitude ratio of the output when point @) is open to that when 4
1M:C [3) Open, 7.5V 7.5V is applied to point &.
IReC @ @ gV ) Measure the current at ammeter (D)
Ipg @ 6:8B Measure the current at ammeter )

Waveforms for Signal A, B C,and D

TYPICAL CHARACTERISTICS
THERMAL DERATING (MAXIMUM RATINGS) ‘

[} 1
[ ]
i - 1600
Signal A \1\ F
(f =15.75kHz ) \|rA 1400
- B
' 1! E 1200
i : & \
1000 "
Signal B \}B E ‘\ i
(f=15.75kHz ) \ [ | < 800 1
5.7us ! : c(_g \
I 63.5us : H ! a2 600 )
< | H « \\
Y 400 S
2 \
' 8 b
\
— T 200 ~
Signal C Vo 0 \\
(f=31.5kHz) y i —20 0 25 50 75 100 125
t_2.85us "
131,755 ! ! AMBIENT TEMPERATURE Tg (°C)
H‘—; i |
i Eq:Ez=5
H f . 1
I ]
Signal D I T ]
H .
( =15.75kHz) : E ! Standard Input Signal Levels
APL 100% /| 1 Vo ' - .
_ |E l Pin Signal Standard .
i :l 23 = l @ RF (FM) 1.05Vp ‘
) 5.3us 3
S Tusketen 5348 63 5,0 i ! @ E-E Video 1.0Vp-pd
<Tr 11 ]
(&) E-E Video 1.0Vp-p]
i PB Y-Video 0.74Vp.gl
) PB Chroma 0.32Vp.ed
@ PB Video 0.96Vp.of
) ‘@ RFE(FM):eoeeneee high frequency 0.4Vp.p ]
3 (<) RF(FM)-eeeenns low frequency 0.4Vp.p}
5,
}
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"VTR VIDEO SIGNAL PROCESSOR

APPLICATION EXAMPLE

e H DROPOUT Rec
®8 RF(FM)IN PB DAL (V_V L) PULSE INPUT VIDEO QUTPUT
VIDEO OUTPUT
PB CHROMA
e PB Voo [HyNAMIC MAIN
HPF EQ ADJUSTMENT DE EMPHA DE EMPHA
Voo 0.1, SQUELCH
LPF 0.01 PB Voe " 0.22u
1' #20.01u 0k &
(30—29)--28—27)—(261—(25—(a)--23
_________ ——
1 ‘{ r [ r ----- ~ T
=
LIMITER EE EEN-Y CLAI'\J\AO(SBELACK Y/C NOISE PB SYNC
I m’l’ER 1 ?(QQHNG j<— REVERSE/ MIXING [] FILTER AMPLIFIER] o
SQUELCH PB REC
l T ) R-P
SW-2
N RECORDING |
MIXER BUFFER AMPLIFIER [ —
FB RE(l)_J VIDEO I L I
AGC SYNC
LIMITER FM DEMODULATOR |}/ AGC | cLamp sepaR
! 1 ampLIFIER| | |[DETECTER ATOR
J I ]
L
L —(@—G)>—6)- @--—0D)--(2—3)-()—(——
68p +
2. + H O
4.7k L Au 4T0K | 220 MM Voo
8.2k 2.2k
COMPOSITE
! SYNC OUTPUT
;7 100k d
PB Voo LPF
Units Resistance : Q
Capacitance : F
MITSUBISHI :
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MITSUBISHI LINEAR ICs £

MS51451AP

VTR FM SIGNAL PROCESSOR

DESCRIPTION . 1
The M51451AP is a semiconductor integrated circuit designed PIN CONFIGURATION (TOP VIEW) :

for use in VTR FM signal processing. It consists of pre-
ipe - D NSTANT
amplifiers (channel 1 and channel 2), FM AGC circuit, PLAY(;iCE"C“,ic%?T;PPLY
dr r ircuit, non-linear pre- VOLTAGE (9V} 7] PREAMP CHAN
opout compensator, sync clamp circuit, non-linear p FM AGC BYPASS CAPACITOR 8] SWITCHING PULSE INPUT

emphasis circuit, main pre-emphasis circuit, white/dark clip- EM AGC INPUT @] 51 GND i
PREAMP (CH 1) FEEDBACK d

DROPOUT PULSE OUTPUT

ping circuit, and FM modulator. - FM AGC TIME CONSTANT[G] Ay

DOC TH DELAY SIGRAL [6] [25) PREAMP (CH-]) INPUT ]

FM AGC/DOC OUTPUT 24 i

FEATURES boc ouTeuT [1] [24) PREAMP GND ]

OSCILLATION INHIBIT 7##35 (2] [23) PREAMP (CH-2) INPUT §

=] PREAMP (CH-2) FEEDBACK iy

. PREAMP(PB)/FM MODULATOR CAPACITOR 4

in -Di i il i ORDING) OCUTPUT §

® Packaged in a 30-pin DIL shrink package to minimize necoRTECC Cg‘f“"éé?;&,” ] B preamp suPPLY voLTAGE v
required PC board space e moootator! 1] SYNC SIGNAL INPUT

RECORD!NG VIDEO SIGNAL

Iy

CAPACITOR

FM MODULATOR F RE QU N 73] I8} NON- LINEAR PRE-EVMPHASIS

® Uses a low-noise, high-gain preamplifier circuit
ADJUSTMENT RESISTOR TIME CONSTANT i
DARK CLIPPING LEVEL m - MAIN PRE-EMPHASIS j

Built-in non-linear pre-emphasis circuit
® Used in conjunction with the M51450P, all major VTR WHITE CLIPPING L Eves Fe) TIME CONSTANT s
video signal processing functions may be performed. SETTING FEEDBACK RESISTOR

APPLICATION ,
VTR FM signal processing

RECOMMENDED OPERATING CONDITIONS ]
Supply voltage range .............. 0000, 8~10V |
Rated supply voltage

30-pin molded plastic DIL (shrink)

BLOCK DIAGRAM PREAMP {CH-2) NON-LINEAR J
PREAMP(CH-1) FEEDBACK SYNC SINGAL pPRE-EMPHASIS
PREAMP  FEEDBACK PREAMP  cAPACITOR INPUT TIME CONSTANT MAIN ]
DROPOUT CHANNEL  CAPACITOR GND PRE-EMPHASIS i
PULSE  SWITCHING PREAMP  (RECORDING AIN FEEDBACK
OUFPOT  PULSE INPUT PREAMP PREAMP SUPPLY VIDEQ | PRE- EMPHASIS RESISTOR
(CH-1) (CH-2) VOLTAGE SIGNAL TIM g
GND \ GND INPUT INPUT (ov) INPUT CONSTANT f
"' -—30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 -— 4
. Th ez J | 4
AMP AMP — 4
X y ) 4
CH-SW cLamp |5} amp HLINEAR PRE}S m;::gg
G EMPHASIS 1
|
AMP
t
DO DETECTOR ]
' i
FM WHITE DARK
AGC AMP AR Y8RVA T cuering [ cuieping |
P.B. Vce ' J
—- 1 2 3 4 5 6 7 8 9 10 U 12 13 14 15 -
DOC TIME  PLAY FM AGC DOC TH RECORDING™ Ty DARK ~ WHITE
CONSTANT BACK INPUT DELAY MODULATOR CIRCUIT FM CLIPPING  CLIPPING
CIRCUIT signaL, [OSCILLATION) gpp(y  MODULATOR | LEVEL = LEVE
SuppLy EM AccC INPUT ™ | o INHIBIT —1VBLTAGE (9v) CPACITOR | SETTING SETTING
VOLT, EM AGC M
Olfg A)GE CAPACITOR TymE FM AGC/DOC  (PB)/FM MODULATION MODULATOR FREQUENCY
CONSTANT  OUTPUT (RECORDING)OUTPUT ADJUSTMENT RESISTOR
MITSUBISHI ‘
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MITSUBISHI LINEAR ICs

MS51451AP

VTR FM SIGNAL PROCESSOR

|

QOLUTE MAXIMUM RATINGS ( Ta=25°C, unless otherwise noted)

Vin=50mVe.-p

i
| S+mool Parameter Conditions Limits Unit
| Supply voltage 14 Vv
| = Power dissipation 1250 mw
B Operating temperature —20~+75 °C
375 Storage temperature —40~ +125 °C
LY} Derating (Ta= +25°C) 12.5 mW/deg
'aECTRchL CHARACTERISTICS (Ta=25°C, Voc=9V. unlessotherwise noted)
Limits
Swrool Parameter Test conditions Unit
Min Typ Max
iy Preamplifier circuit current 3.7 5.5 7.3 mA
] Playback circuit current 14.8 19.8 24.8 mA
T Recording circuit current 12.6 18.0 23.4 mA
S Preamplifier {CH-1) voltage gain f=4MHz, Vin=400uVp-p 57.3 60.3 63.3 dB
| Geas Preamplifier (CH-2) voltage gain f=4MHz, Vin=400uVp.p 57.3 60.3 63.3 daB
Flea Preamp channel-to-channel voltage gain difference f=4MHz, Vin=400uVp.p -2 — 2 dB
‘ g =1 Preamplifier (CH-1) noise voltage iN=1MHz, Afn=120kHz — —_ 2 uV
| b= Preamplifier (CH-2) noise voltage fn=1MHz, Afn=120kHz — — 2 uV
a2
= AGC Amplifier voltage gain f=4MHz,K Vin=50mVp.p 11.3 14.3 17.3 dB
[ 52-:5c | AGC Output vortage t=4MHz, Vin=400mVp.p 300 600 900 | mVep
| TCCoet | Dropout detection level t=4MHz, 0dB : Vo=600mVp.p —25 | —22 | —19 dB
f==4MHz , with the dropout detector output
I Cuys DOC Hysteresis 1.5 4.0 6.5 dB
at0dB.
s Delayed signal amplifier voitage gain f=4MHz, Vin=90mVp.p 11.8 14.8 17.8 ,dB
| dmezeC Recording video signal input amplitude 210 280 350 mvV
WD FM Modulator output voltage f=4MHz 0.8 1.0 1.2 Vp-p
. . L Ratio of outputs at 10 kHz and 500 kHz .
By = - Non-linear pre-emphasis characteristic 1 4. .0 7.
- Vin=30mVp.p 5 6 5 a8
Non-li mphasis characteristic 2 Ratio of outputs at 10 kHz and 2 MHz 0 2.0 4.0 dB
- T lon-linear pre-e is char, istic . .
|~ pre-emp - Vin=280mVe.p .
i ) . ) - Ratio of outputs at 10 kHz and 2 MHz
| o= Non-linear pre-emphasis characteristic 3 2.5 4.5 6.5 dB
Vin=90mVp-p
Ratio of outputs at 10 kHz and 2 MHz
za Non-linear pre-emphasis characteristic 4 4.5 6.5 8.5 ]2
Vin=30mVp-p
| Mai hasis ch istic 1 Ratio of outputs at 10 kHz and 500 kHz 9.3 10.3 1.3 a8
| re-em| . . .
Mx_‘ ain pre- phasis characteristic Vin=50mVp.p
‘ Ratio of outputs at 10 kHz and 3 MHz
‘ e 2 Main pre-emphasis characteristic 2 atio of outpy 12.3 13.8 15.3 dB

MITSUBISHI
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VTR FM SIGNAL PROCESSON

TEST CIRCUIT

28 25 23 21 20

§75 130

0.014 560p 470

10/4::1-
Swa) 3
o—

— X
=]

4700p
4700p

30 [Z[I'zs'”;:] 26][25][24] [23][22 ET]EB]FSL] 18)[17][16

) M51451AP

IzsfmTv%sm%§wm@ )

3300p 10u o
6.8k A S 5 { ;;
0.01u
0.1
20— H 0.01x ;_
40
LxRun

60— 10k 1.5k
s 3.3k
75
L3
0.1 < 100k

e

i

AA
\A4
~
o

Units Resistance © Q

Capacitance | F
| L
5 10 39
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MITSUBISHI LINEAR ICs

M51451AP

" VTR FM SIGNAL PROCESSOR

Switch Pin conditions
X Test method
settings | 2 4 5 (] 10 | 14 [ 15 19 20 |21 23 25 28 A
9V v EAY Measure current at pin @)
9V v AV Measure current at pin @
. Adjust the value of R so that
13: the output at pin@ is 3.4 MHz,
" 9V | 1V |8V 9V measure the current at pin (9
ON and the voltage at(@)(the DC
voltage at &) is Vissync)
4MHz
9V | OV 30.4 |ov
v v v Measure the output signal
mve-p amplitude at pin(@). Determine
4AMHz the gain with respect to the input
signal (400 uVp p)
9V sv 9v [30.4 | ov |9v
mVp-p
GDpa=Gpaz—Gpas
9V 9V 9V | OV oV |0V Connect a filter with an equiva-
lent noise bandwidth of 120 kHz
to pin(@ and measure the rms
9V 9V 9V | OV oV [9v noise voltage at the filter output.
AMHz Measure the output signal ampli-
9V 9V 9V tude at pin(?) Determine the gain
50mVp-A with respect to the input signal.
4MHz Measure the output signal
EAY 400mVp-p| v 9V amplitude at pin(7).

Decrease the input signal at

pin @) gradually from 400mVp p
and measure the output signal
amplitude at pin (7 at the point
9V | 4MHz |9V 9V at which pin @ (open-collector
SW output) turns on. Ratio of
the reference output level of
600mVe.p.

Increase the input signal level at
pin (@) gradually from 0 and
measure the output signal
amplitude at pin() at the point
9V 4MHz |9V 9V at which pin @9 (o®pen-co||ector
- SW output) turns off, determining
the ratio of this level to the
DOCger amplitude.

4MHz Measure the output signal
9V oV v 9V amplitude at pin(7)Determine the
90mVpe-p X gain with respect to the input signal

Gradually increase the applied
DC voltage at@®from Vgsync.

1.3: v [ 1V |8V ov Applied DC | Measure the output signal
ON Voltage amplitude when the output
signal frequency at pin@is
4.0 MHz.

fsync=3.4MHz
fwmTE=4.8MHz

1:0FF 10kHz Vi
2:b ov | 1v |8V | 500kHz | ov 9SYNG
3. 30mVp.p +0.1av
I ON
10kHz 0 V13SYNC "
SV | WV [ BV | apMHz Vv leasure the output signal
280mV +0.14V amplitude at pin @3. Determine
mVe-p the output ratios for 500 kHz,
o 1 e
9V | 1V |8V I aMHZ ov +0.14V put sign: z.
90mVe.p
10kHz Vigsyne
v [1v |8V | opmHz |0V 018V
30mVpe.p
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MITSUBISHI LINEAR
MS51451A

VTR FM SIGNAL PROCES

| TEST METHODS

. Pin conditions
Symbol Swn'tch Test method
settings | 2 4 5 6 10 | 14 | 15 19 20 | 21 23 25 |28 A
1,4 10kHz
, Vigsyne
GmPE1 P OFF 9V [ 1V 18V |500kHz | OV +0.14V | Measure the output signal d
2:a 50mVp.p amplitude at pin @. Determine |
:ON the output ratios for 500 kHz,
3:0 10kH2 . Vigsyne | 2MHz, and 3 MHz, with respect |
GmpPe2 9V [1V |8V | 3MHz [0V +0.14y | toaninputsignal of 10 kHz. |
S0mVpe.p :
TYPICAL CHARACTERISTICS THERMAL DERATING (MAXIMUM RATING)
1600
1400
B
E 1200
® N\
2 00
; g " A
| £ N\
1 < 800
1 17}
| g 00
| a 6
| p S
' \
w 00 AN
5 ¢ N
o \\
200 N
\
\
0
—20 0 25 50 5 100 125
AMBIENT TEMPERATURE T, (°C)
APPLICATION EXAMPLE
P.B.Voe
7 HEAD REC REC
CH-SWPULSE SYNC VIDEO
10k IN IN IN 470
330
pop _Y. _Y. S60P 4
0.01. |22
‘] GND GND i ol e 0.1u Ta70p 2.2
J (30)—(29)—(28)— (27— (26 —(25)—(2)—(23—(22)—(2)—(20—(19)—(18)—(71)—(16
; HEAD AMP PRE AMP
’,3 GND Vee
: ' CH-1 CH-2 {
,’; AMP AMP NON-LINE MAIN
| cramp |l avP | PRE- |1 PRE-
‘ CH-Sw EMPHASIS EMPHASIS
ﬁ !
—‘—— AMP
1
DO
DETECTOR —J
1) o 4 WHITE parc |
' AGC AMP -% A¢ 1MI%%ULA cupeing FleLppinG
P.B. Vgc
1 2 3 4 5 6 7 8 9 10 1t 12 13 14 15
0.01 0.01 REC Vce
15k “ oo []
01 0.1u 10k 3.3k 68p 2 30K 30k
1500p 5.6k H 80k ’ 2
M o.ou;'”r g;
77 ZoscILLA -
EN
PB. PULSE M y
Vee MODULATED i ; o4
SUTPUT Units Resust?nce i Q 4
Capacitance : F |
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] : MITSUBISHI LINEAR ICs

M51453P

? VIDEO SIGNAL NOISE CANCELER

g

| DESCRIPTION

[ The M51453Pvis a semiconductor integrated circuit designed to PIN CONFIGURATION (TOP VIEW)
encel out the noise in VTR video signals. It consists of a limiter,

i M demodulator, comparator and clipper. '

i FEATURES : GND [j < J@ L0AD RESISTOR

| ® Main video input pins with dual polarity . o wur O 13 POWER SUPPLY

' ® Detected noise output provided with dual polarity sveass B L [@

e . . . a }TIMING CAPACITOR

1 Great improvement in S/N ratio (3dB typ) VIDL%%%%;’S? [ 2 m}

: 1H DELAYED (5] s fg SQUEL

1 mLICATION VIDEQ INPUT DETEC'?:D NOISE

E WTR video signal noise cancellation MAIN VIDEO INPUT 1 [8] 31 SuteuT 2

; MAIN VIDEO INPUT 2 [T] 5] BETTESF? NOISE

i BRECOMMENDED OPERATING CONDITIONS

fWIy VOltage range .« .« o v v v v v v e n e 8~10V

itm SUPDIY VOIBGE - - « < v v v cn vt v en e oV NG NO CONNECTION

14-pin molded plastic DIL

LIMITER FM DEMODULATOR] CLIPPER
I

MITSUBISHI
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MITSUBISHI LINEAR IC

M51453R

ABSOLUTE MAXIMUM RATINGS (1a=25'C, untess otherwise noted)

Symbol Parameter Conditions Limits Unit 3
Vee Supply voltage 14 v -4
Pd Power dissipation 950 mw
Topg Ambient temperature —20~+75 ‘c 7
Tstg Storage temperature —40~+125 °‘c
Ko Thermal derating ( Tg = +25°C ) 9.5 mW/°C ;i

ELECTRICAL CHARACTERISTICS (Ta=25'C.Vcc=9V. unless otherwise noted)
Limits 4
Symbol Parameter Test conditions Unit
Min Typ Max |
Pin (@ input level 100mVp- . I

SpEM FM demodulation sensitivity f=3.4MHz, 4‘4MHzp ° 95 115 135 mv/ 1
LpEM-1 FM demodulation linearity 1 f=6.4MHz -5 0 5 %
LDEM-2 F£M demodulation linearity 2 f=1.4MHz —5 0 5 %
CL Carrier leakage f= 4 MHz —40 ¢B
s RF tivi Potential difference at©)point between pin @ s 0 i

t -— i
RF sensitivity input 100mVp-pand 10mVp.p(f=4MHz) 5 o

Gv-1 Gain 1 Pin ® input 10mVp-p (100kHz) 13 16 19 dB
Gv-2 Gain 2 Pin ® input 10mVp.p (100kHz) 13 16 19 dB
Gy-3 | Gain3 Pin (@ input 10MVp.p (100kHZ) 13 16 19 dB

. " Output ratio between pin & input 50mVe.p
Cl oz

RoLe ipping capacity and 100mVe.p (100kHzZ) " 8 9 % b

100mVp-p (100kHz) input simultaneously

G - Gain offset 1 y

OFS-1 ain offse at pins ®and @ 50 mV 1
. 100mVp.p ( 100kHZ) input simultaneously |
. Gal ffset 2 P
Gors-2 inotise atpin ® and (D 50 mvi
Pi input 5 3 .5V i
SQ Squelch capacity in ® input100mVe.p (100kHz2), +0 10 mVe
at pin (@
Output ratio between pin ® input 10mVp.p,
Gp-1 Frequency response 1 100kHZ and 6MH2 -2 1] daB
- Output ratio between pin ® input 10mVp.p, 1
- F 2 —_
Gr-2 requency response 100kHz and 6MHz 2 0 a8
Output ratio between pin (D input 10mVp-p
- Fi 3 ’ - i

Gg-3 requency response 100KH2Z and EMH2Z 2 0 a8,

I co-1 Supply current 1 Pin (0 open 9.3 12.5 15.6

| co-2 Supply current 2 10.8 14.4 18

i

TEST CIRCUIT i
+ 9V Ve GND ki

16V /474 i

6.8k b

s 820 ‘
2 3200

3 8.9 i

0.0tk ~ S LIN-AA-01 1

—it 390
375 470

IN1 gv )
ADJUSTED TO 0.5V {

1.4MHz ~6.4MHz
6.8k S,

5mVp-p  VRily 2.7k »
50mVp.p 500
1.2k 9y

16V

> M51453 P

4 5 6] {7
4 16V/4Tu x 3
0.0 NE fon] . fon
2]

9v
3.9

é r% 0.0011¢

0.14x 3 IN2
o —10] 100z ]
10mVe-p
100mVp-p

Units  Resistance: 0 |
Capacitance : F4
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MITSUBISHI LINEAR ICs

M51453P

VIDEO SIGNAL NOISE CANCELER

METHODS (vcc=9V.Ta=25°C, unless otherwise noted)

S Sz S3 Sa Ss Se Sy Sg Sq Method
| ffpin@ 3.4MHz, 4.4MHz, 100mVp.p input, point(C output voltages are made
OFF [oFF |OFF| — | ON |oFF| ON |OFF . ’
&JEV 0 OFF V, and V,, respectively: SpeM= (V2—V{) X 1000/2 (mV/MHz)
fpin ) 6.4MHz, 100Vp-p input, point@output voltage is made V3 :
OFF |OFF |[OFF| — | ON |OFF| ON |OFF |OFF _{ - _ } N :
LoEm-1= 20Va— V1) 1;x100 (%)
Ifpin @ 1.4MHz. 100mVp.p input, point@© output voltage is made V4 :
— —V,
OFF |OFF |OFF ON |oFF | ON |OFF |OFF LDEM-2:{ ViVe o _1)x100 (%)
2(V2—Vi)
Pin (2) 4 MHz , 100mVp.p (less than — 504 B second harmonic level) input, point Eyof
OFF |OFF [OFF| — | ON |OFF| ON |OFF| ON pin (@) observed on spectrumanalyzer, VR 1 adjusted for minimum 4MHz component
jevel, 8MHz : 4MHz component ratio read in decibels
If pi 4MHz, 100mVp.p, 10 -p i . PO
OFF [0FF |0FF | — | on |oFF| on |oFF [oFF | P @ 4MH2,100mVe-p, 10mVe-p input, point © output voltages are made
V7and Vg, respectively:  SRrF= (V7--Vg) X 1000 (mV)
A If pin ®)100kHz, 10mVp.p input, point{)signal voltage is madeVa(mVp.-p) :
\
ON |OFF |OFF [ ON |OFF | ON | ON |0FF | G 5106 10YL (dB)
A If pin ®100kHz , 10mVp_pinput, poim@signalvoltage is made VZ(mVP-P):
OFF | ON |OFF |—— ON |OFF | ON | ON \0FF | 2010019 Y2 (dB)
A If pin D 100kHz, 10mVp.pinput, point(@)signal voltage is madeV3(mVp.p):
S V.
OFF |OFF | ON 5 ON [OFF| ON | ON |OFF Gy.3=20 |0910’ié_(dB)
A If pin & 100kHz, 50mVpe.p, 100mVp.p input, point () output voltages are made
ON |OFF |OFF 5 ON |OFF | ON | ON |OFF Vg4 and Vs, respectively: RCLP=%‘1X 100 (%)
5
ON |oFF| oNn A on |oFrF| on | on |oFF Simultaneous pin (®and pin (D100kHz, 100mVp.p input, point@output voltage
B measured
A Simultaneous pin ) and pin (D 100kHz, 100mVp.p i . point
orr | on | on on lore | on | on lorF imultan ® @ Pp-p input, point(B)output voltage
B measured
A If pin ® 100kHz, 100mVp-pinput, DC+0.5V abplied
ON |OFF [OFF oFF| on | on | on [oFr| P ® 10 ' p-pinp aoplied to
B pin ,pomt@output voltage measured
A If pin ® 100kHz, 6MHz, 10mVp-p input, point@ output voltages are made Vg
ON |OFF |OFF = ON |OFF|{ ON | ON ) OFF | .ng V7, respectively: Gg.1=20 logw\\% (dB)
A Ifpin ® 100kHz, 6MHz, 10mVp.p input, pointoutput voltages are made Vg
OFF | ON |OFF 5 ON |OFF| ON | ON |OFF and Vg, respectively: Gg.p=20 log”t/ﬁ (dB)
8
A Ifpin D 100kHz, 6MHz, 10mVp.p input, point{) output voltages are made V 19
OFF |OFF | ON 5 ON |OFF | ON | ON [OFF | _ ., V11 respectively: G -3=20 Iogm\\éﬂ (4B)
10
OFF |OFF |OFF| — |OFF |OFF |OFF |OFF |OFF | Pin (© open.pin (@ current measured
OFF |oFF |oFF| — | ON |oFF |OFF |OFF |0FF | 22kQ connected across pin (@ and Vce
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MITSUBISHI LINEAR

M514531

VIDEO SIGNAL NOISE CANCEL 3

TYPICAL CHARACTERISTICS (Ta=25C, unless otherwise noted )

THERMAL DERATING
(MAXIMUM RATING)

1000

900
N\

POWER DISSIPATION Pg (mW)
o~
=)
S

—20 0 25 50 75 100 125

AMBIENT TEMPERATURE Ta (°C)

APPLICATION EXAMPLE

Vi gV
Q Vool ) VIDEO OUTPUT

| ‘”“f{ O M P iver

210k
p:

01|u

0

LYy MAIN VIDEO |

68k %1 00mVeed

22k

20k

LIM BALANCE

Units  Resistance: 2
Capacitance : F

1H DELAYED FM INPUT

_ MITSUBISHI
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MITSUBISHI LINEAR ICs

MS51454L

VIDEO SIGNAL NOISE CANCELER

ESCRIPTION
pe M51454L is a semiconductor integrated circuit designed PIN CONFIGURATION (TOP VIEW)
cancel out the noise in VTR video signals. It consists of a VIDEO OUTPUT

iter, FM demodulator, comparator, clipper and adder. MAIN VIDEQ INPUT 11
POWER SUPPLY

LOAD RESISTOR II
PEAKING

MAIN VIDEO INPUT 1

1H DELAYED VIDEO INPUT
1H DELAYED VIDEO OUTPUT
LOAD RESISTOR 1

EATURES .

 Housed in a 16-pin ZIL package and so takes up very little
k soom on the pcb

il.imiter balance adjustments not required

| 8&nimal number of external parts

Great improvement in S/N ratio (3dB typ)

ICATION

R video signal noise cancellation

ECOMMENDED OPERATING CONDITIONS

M51454 L

} TIMING CAPACITOR

} LOAD COiL

GND
1H DELAYED FM SIGNAL INPUT
BYPASS

) voltagerange . ............ccvnvvennnnn 8~10Vv
ped supply voltage . . ......... .. ...l 9V
16-pin molded plastic ZIL
OCK DIAGRAM

(:) FM X
LIMITER — |} cuirpeR jo amPLi + 16
DEMODULATOR FIER

O OO — OO —
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MITSUBISHI LINEAR

MS1

' VIDEO SIGNAL NOISE CANC

ABSOLUTE MAXIMUM RATINGS (Ta=25C, unless otherwise noted)

Symbol Parameter Conditions Limits "
Voo Supply voitage 14
Pd Power dissipation 800
Topg Ambient temperature —20~+175
Tstg Storage temperature — 40~ 125
Ko Thermal derating (T = +25°C ) 8 mW,
ELECTRICAL CHARACTERISTICS
Limits
&£ 5 Parameter. Test conditions
Min Typ Max
SpEM £M demodulation sensitivity f=3.4MHz, 4 .4MHz 95 115 135 mV/l
LDEM-1 FM demodulation linearity 1 f=6,4MHz —5 0 5 %
LpEM-2 FM demodulation linearity 2 f=1.4MHz -5 0 5 %
cL Carrier leakage f=4MHz -34 —26 [
SaF RF sensitivity f=4MHz -5 0 5 mv’
Gv-1 Gain 1 Pin @ input10mVp-p (100kHZ) 12.5 15.5 18.5 B,
Gv-2 Gain 2 pin @ input10mVp-p (100kHz) 12.5 | 15.5 | 18.5 48
- ] Output ratio between pin (9 input 50mVp.p i
1
RoLp Clipping capacity and100mVp.p( 100kHZ) 75 85 95 %
. 100mVp-p ( 100kHz )input simultaneously at
Gors Gain offset pins @ and @ 20 mVj
Output ratio between pin (@ inPUt10MVp.p ,
Gf- Frequency response 1 _3 o
o 100kHZ and 6MHz 0 )
Output ratio between pin @ input 10mVp.p R
- ' —3
GFr-2 Frequency response 2 100KkHz and 6MHz 0 0 df
sQ Squelch function Pin @ input 100mVp-p (100kHZ) 10 Vi
Gy-3 Gain 3 Pin @ input 1Vp-p (100kHZ) -1 0 1 d
DR Dynamic range Pin [® input 2. 2Vp-p (100kHzZ) -5 0 5 %
Including current(1,9mA ) of pin @ external
| Supply current
cc ey - resistor (3.9k Q) 12.5 16.7 20.1
TEST CIRCUIT
M51454 L ’

IN1
1.4MHz ~6.4MHz
5mVp.p, 50mVp.p 0‘01131;"’

7

Bu

s]Le] L L8] Ls 12 |%:_a_|
) +

Wp 680 &5 fon S %Ng SL

470p;;lg

o~

Sy

820

e Ll Lel

"3
~

0.001;1;1; 33k

@

50
Lo
0.01|u

IN2
100kHz, 6MHz

10mVp-p 100mVp-P”E"D
GND

0.01
¥
i

S
|
[
i
[
|
|
I
|
|
|
|
|
|
|

Jlo

IN3 Units  Resistance: Q
100kHz

Capacitance: F
tVp.p, 2.2Vp.p

Vee Inductance: H

2—294
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MITSUBISHI LINEAR ICs

MS51454L

VIDEO SIGNAL NOISE CANCELER

D METHODS (Ta=25°C, Vcc=9V . unless otherwise noted)

S Sz S3 Sy Sg Method

1t pin @ 3.4MHz, 4 4MHz, 50mVp.p input, point@output voltages are made V1 and V2,

OFF | OFF ON ON OFF 3
respectively:  Spem= (V2— V1) X 1000/2 (mV/MHz)

Ifpin @ 6.4MHz, 50mVp.p input, point@output voltage is made V3:
F Va—V;
OF OFF ON ON OFF LDEM-|:{2(_V;%‘I}X1OO (%)

If pin @ 1.4MHz, 50mVp.p input, point(® output voltage is made Va:

OFF | OFF ON ON OFF _ Vi—Va _ } P
LDEM-Z—{——Z(V2~V1) 1tx100 (%)

Pin @ 4MHz, 50mVp.p (less than —50dB second harmonic level) input, point ® observed on

OF (o] o] OF
OFF F N N F spectrum analyzer, 8MHZz © 4MHZ ratio read in decibels

lfpin @ 4MHz, 10mVp.p, 100mVp-pinput, point@output voltages are made Vs and Ve,

OFF | OFF ON ON OFF respectively: Spp= (Vs— Vg) X 1000 (mV)

1f pin @ 100kHz, 10mVp.p input, point @) signal voltage is made V/ ¢ :
ON OFF OFF ON ON Gy_1=201l0g10 % (dB)

1f pin @ 100kHz, 10mVp.p input, point @signal voltage is made V 5
OFF ON OFF ON ON Gy-2=20 10010 \1% (dB)

If pin @ 100kHz, 50mVp.p, 100mMVp-p input, point @) signal voltages are made V3 and Vg,
ON OFF | OFF ON ON respectively: RCLP=T\;3— X 100 (%)
4

ON ON OFF ON ON Pin @ . pin @ 100kHz, 100mVp-p input, point () output signal voltage

1f pin @@ 100kHz, 6MHz, 10mVp.pinput, point @ output voltages are made Vs,and Vg .

i ON OFF | OFF ON ON respectively: Gr.1 = 20 log1g \\j_g (dB)

' 1f pin@100kHz, 6MHz, 10mVp-p input, point @output voltages are made V7and Vs,
i OFF ON OFF ON ON respectively: G 2= 20 10g10 \\;: (dB)

ON OFF ON ON ON Pin @ 100kHz, 100mVp-p input, point@output voltage

1f pin @ 100kHz , 1Vp_pinput, point@output voltage is made V1

ON
OFF | OFF ON ON Gy-3=2010g 10 V1

If pin @ 100kHz, 2.2Vp.p input, point@ output voltage is madeV> :

OFF | OFF ON ON ON DR= (1_ 2\;\2/ ) =100 (%)
.2Vy

| OFF | OFF | OFF | OFF | OFF

L CHARACTERISTICS (Ta=257C, Vcc=14V, unless otherwise noted )

THERMAL DERATING
{(MAXIMUM RATING)

1000
900
800
700
600
500
400
300
200

POWER DISSIPATION Pg (mW)

100

0
—20 0 25 50 75 100 125
AMBIENT TEMPERATURE T4 (°C)
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VIDEO SIGNAL NOISE CANCEl

APPLICATION EXAMPLE

; Vce
(9v) t
| ,
| T 1
\ 0.01 |
| 33 47p  2.2k% ggg i T u |
‘ J;amp 4Tu g
4
. i‘
1H DELAYED FM INPUT EM CLIPPEIH AMPLI ,
(50mVe-p) O LIMITER  L>loEMODULATOR — rer o + —=(e7T—0 V™
0.01, 1
]
{1Vp{
A

1 —_ 9 )(10)—(11 ——(12){(13) Aqé———

|
| w +
? + i+ : ZZ AT 1
f 0.11 1k f 1u “zz ]
E‘ LPF H ‘gv‘\r :
3 .3k b
: XAk 1% %390 220j' 3 2500 E
!‘ W 3
| ;
‘; 100mVp-p 5 !
» SQ[ | MAIN VIDEO INPUT §
! (1Ve-p) 1
Vee -\m Units R
A :
(3v) -
i
:
f !
|
i
E
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