MITSUBISH! ICs (AV COMMON)

M51271SP/FP

NTSC/PAL DECODER

DESCRIPTION

The M51271 is a semiconductor integrated circuit designed
for 5V video system signal processing. It processes colar
signal and conduct color demodulation. With outputs of R-
Y, B-Y color difference signals, it is applicable to both NTSC
and PAL system.

M51271SP has R-Y axis demodulation carrier and ID pulse
output in addition to M5t271FP output. This carrier is
applicable as a sub-carrier in M51272SP, when encoding
color difference signal demodulated in M51271SP.
Regarding the package, M51271SP uses 30 pin plastic shrink
DIP and M51271FP uses 28 pin plastic flat package.

FEATURES

@ Low power dissipation (Supply voltage = 5V, circuit
current = 80mA - standard)

e Utilizing 4fsc (17.73MHz, 14.32MHz) oscillation, car-
ries out color demodulation by forming R-Y, B-Y sub-
carrier at 1/4 dividing.

@ Utilizing external constant, able to set the position

‘ and width of burst gate pulse discretionary.

APPLICATION
Color TV, VCR

RECOMMENDED OPERATING CONDITION

Supply VOHAGE ...vvvvereericte e 4.0 ~ 6.0V
Recommended supply vORRAQE ......cccoceeeveeeiveeeeeeeerenn. 5.0v
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PIN CONFIGURATION (TOP VIEW)

Burst gate pulse position [T b
Burst gate pulse width E
Color signal output E
Color seturation contrat (7]
Calor signal input E

[30) Synchronous separation output
j SH r\ronous separation
e
2] SSgat hanaren
E HD pulse input

Input bias capacity E z E BLK pulse input
AGCC filter |7 ﬂ E Kilier referanca filter capacity
Reference voltage % '3 E Kitlar filter capacity
ID pulse output E a E Sub-carrier output(90°)
APC filter [ig] v 21] R-Y ouput
VCXO output [1T] [20] B-Y output
Tint control [i2] 18] Sup-carrier output(180*}
VGXO input (i3] [18] NTSC/PAL switchover
Grounding E E R-Y input
B-Y input [T5] [T6) Power supply

Outiine 30P4B

Burst gate pulse position E O E Synchronous separation output
Burst gate pulse width [Z] [77] Sfoshionous separation
Color signal output E E %.3% %ET; Jration
Golor saturation control [{] (5] Sypchranous ,;;e,fﬂb"
Color signal input E E HD pulze input
Input bias capacity E E E BLK pulse input
ACC filtar E R; E . Killer raference fiter capacity
Reference voltage [B] o [71] Killer filter capacity
APC fitter [9] % ) R-Y output
VCXO autput [19] [15) B-Y output
Tint control [TT] (18] Sub-carrier output(180°)
VCXO Input [iZ] [17] NTSC/PAL switchover
Grounding 3] (78] R-¥ input
B-Y input [ [15] Powsr supply

Outline 28P2W-A
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BLOCK DIAGRAM (M51271SP)

Synchronous
separation Synchronous BLK Killer ) .
. ; Killer Sub-carrier
Synchronous I,%%i ;gggggﬁg, HD plise reference fitr  output Ry B-Y
ss?'ggr;t‘lgll capaci nput 'i:’nput input . J;}Iggny capacity  (90%)  output output
86 -0—& - -0 @0 -
4‘ Sub-carrier
1 ] output (180x)
Synchronous NTSC/PAL
separation (30— Synchronous ) R-Y B-Y switchover
output ] separation comp COM_P dleDtekcl:ltllec’Jrn demodulation demadulation ‘
) —Q17) R-Y input
‘ @ Power supply
i ROS n— [ Do
Burst gate urst gaie pulse E o] 270° N P
pulse width I 90 A
COMP |-
ACC detection |
1D pulse
Color signal oulput s ocond amoi P L_NTSC 907 [180° @Grounding
Color saturlation- econd ampitiert . ' j - ™
control .
| 1 e
T
Tint
APC
First amplifier Burst gate detection 4Fsc VCXO VCXO input
X Vret
12) Tint control
6)—- -—(0—®-—©9—W© &) -
Color signal  Input by-pass - ACC filter Reference ID pulse APC filter VCXO output
input capagcity voltage input
BLOCK DIAGRAM (M51271FP)
Synchronous
separation Synchroncus BLK Killer .
; Kill
Synchronous tf)eecl!( separation = HD pulse reference ﬁitf,' R-Y B-Y
separation _Dack - video signal pulse fnni fiter  capacity utput output
slice level _S3Pact input _input capacity 1z -y e
e —eo- -G - PG - @ 19-
__‘ Sub-carrier
4 v output (180x)
‘ NTSC/PAL
Synchronous >
h switchover
separation 28— synchranous | | gomp | | comp ID killer e B
P 1 separation detection ulation demodulation @ ALY input
— -Yi
pﬁ:erségséi:?on | (15) Power supply»
B-Y input
Burst gate Burst gate pulse 21/ 270" (14) B-Y Inpu
pulse width l 90 A
COMP |-
ACC detection -
1D pulse » 5 —
Color signal oulput . ‘ P L_NTSC 907 [180 @Grounding
i Second amplifier] ]
Color saturation L -
control :
| ! L o L7
, 1
Tint
APC
First amplifier Burst gate detection 4Fsc VCXO VCXO input
- Vref
! 11) Tint control
6 @ —(© 19
Color signal  Input by-pass ACC filter Reference APC filter VCXO output
input capacity voltage
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ABSOLUTE MAXIMUM RATINGS

Note : numeric values in ( ) are FP versions

ELECTRICAL CHARACTERISTICS (Ta=25T, Vcc=5. 0V, unless otherwise noted)
DC characteristics

Symbol Parameter Ratings Unit
Vce Supply voltage 6 v
Pd Power consumption 1.25(0.5) w
Topr Operating temperature —20~7% T
Tstg Storing ambient tempaerature —40~125 T
Ke Heat reduction rate 12.5(5) mw/C

Note : symbols in ( ) are FP versions

Symbol Pam Test conditions Test circuit Limits Unit
Min. Typ. Max.

lec Circuit current DC bias alone 40 50 60 mA
(:}) Voltage at termlnal(:) DC bias alone 2.6 2.9 3.2 v j
(:g) Voitage at terminal(; DC bias alone 1.9 2.2 2.5 v
(\\::) Voltage at terminal(:) DC bias alone 2.3 2.5 2.7 A4
(x:) Voltage at termlnal(g) DC bias alone 2.8 3.0 3.2 \
(:1177) Voltage at termlnal(_?’) OC bias alone 4.4 4.7 50 V'
(g) Voltage at termlnal(:) DC bias alone 2.8 3.0 3.2 v
(v\:;)) Voltage at terminal (1 90) DC bias alone 2.6 2.9 3.2 v
(::(1)) Voltage at terminal (1“;) DC bias alone 2.4 2.7 3.0 v
(:}f) Voltage at terminal (11?) DC bias alone 2.3 2.5 2.7 v
(::3) Voltage at terminal (113 DC bias alone A 3.1 3.4 3.7 v
(::i) Voltage at telrminal (1:) DC bias alons 2.6 2.9 3.2 Y
(::Z) Voltage at terminal (1157) DC bias alone 2.6 2.9 3.2 v
(::-8’) Voltage at tarminal (1:) DC blas alone 0.6 0.8 1.0 v
{:123) Voltage at terminal ;’;)) DC bias alone 1.9 2.1 2.3 v
(zz; ) Voltage at terminal ;ul) DG bias alone 1.9 2.1 2.3 v
(\\g;) Voltage at terminal ;:) DC bias alone 2.5 2.8 3.1 v
(\\;;;) Voltage at terminal ;:) OC bias alone 2.6 2.9 3.2 v
(zg:) Voltage at terminal :3 DC bias alone 2.2 2.5 2.8 v
(:;3) Voltage at terminal 2?) DC bias alone 2.2 2.5 2.8 Vv
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INPUT TERMINAL CHARACTERISTICS

It . input resistance or current
Pin Na. Input form ; \%?I:lglgas Test conditions standard value Unit
(standard) Min. Typ. Max.
Va=2,
@ Open base {(PNP) Not spaclified 2=2.5v —2.0 | —1.0 — A
(2) {(V2)
(?) Resistor 2.5V - 20.0 25.0 { 30.0 kK
Vs=3, '
(?) Open base (NPN) Not specified (V;) 3.0v - 1.0 2.0 LA
® .
6) Resistor 3.0v - 9.0 12.0 | 15.0 kQl
@ ) :
an Resistor 2.5V -— 20.0 25.0 | 30.0 k)
Nk .
(2 Resistor 3.4v - 4.0 50{ 60 k)
®
) Resistor 2.9v — 4.0 5.0 6.0 k2
@ .
a8 Resistor 2. 9v - 4.0 5.0 6.0 KQ
Vas=h,
(f?) Open base (NPN) Not specified (V:'J) 5.0v - 0.5 1.0 HA
V#=h.0
g Open base (NPN) Not specified (v;: : 5.0V - 0.5| 1.0 uA
g Resistor 2.9v — 16.0 20.0 | 24.0 k(
OUTPUT TERMINAL CHARACTERISTICS
Bias currant i
Pin No. Output form Test conditions - Unit
) Min. Typ. Max.
tw i Vi
€)] Emitter followsr (NPN) Ammeter between 3 pin and Vec 0.6 0.8 1.0 mA
(3) (3) i
@ Emitter follower (NPN) Ammeter between @ pin and Voo 1.5 1.8 2.1 mA
(10) - (10)
Al tar betw i
® Emitter follower (NPN) mmeter between B pin and Voo 230 | 280 | 330 “A
(18) (18)
A
@ Emitter follower (NPN) mmeter between  pin and Voo 0.8 1.0 1.2 mA
(19) (19)
Al ter betw! | d V
o Emitter follower (NPN) mmeter between & pin and Ve 0.8 1.0 1.2 mA
(20) (20)
@ Ammeter between @ pin and Vce
(—) Emitter follower (NPN) () 230 280 330 aA
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AC CHARACTERISTICS

Limit:
Symbol Parameter Test conditions Test circuit me Unit
Min. Typ. Max.
There should not be any abnor-
Vcer Operating supply voltage range | mal operation in the standard 4.0 5.0 6.0 v
application circuit
8G1 : 200m V Reference value is deter-
Acc I = | ACC characteristics I mined by measuring output value when in- 0 1.0 3.0 dB
§ putting 100m ¥ signal from SGI.
g SG1 : 10mV Reference value is delermined
Acc 1I Q | ACC characteristics 1 by measuring cutput value when inputting —2.0 0 2.0 dB
< 100mV signal from SG1.
Gea Open-loop gain SG1 5mVp.p SW7 ON 21.0 24,0 27.0 dB
Chroma maximum output )
Vemax 3 | amplitude @ pin 5V 160 200 240 mVve.p
& | chroma typical output
g .
Vetyp % | amplitude @ pin open 80 100 120 mVe.p
B .
¢ | Chroma maximum . _
Vemin attenuation @ pin GND | — 35 de
Sdi 5 | Synchronous output delay 1| SG2 APL 100% 500m Ve-p 8 _ — 500 ns
Sd: ﬁ Synchronous output delay 2| SG2 APL 100% 500m Ve.p — — 500 ns
o
a | Synchronous output

Sv g | P $G2 APL 100% 500m Ve.p 40 | 42 | 4.4 v
o | @amplitude
3 Synchronous separation SG2 . APL 100% Signal

Smin E. minimum input level attenuation 350 mVe-p

[*] .
¢ | Synchronous separation .

NC & noise cancel SG3 input — 1.2 \

in 10k}, pull up=560K (&
BGPrI . Burst gate pulse position [ g :: 3 0v pull up 2.0 25 3.0 S
2 in 39k 2, pull up=2.2M0
BGPeIl 2 » | Burst gate pulse positionIl @ p!n pull up 8.0 8.5 9.0 ©S
P @ pin 3.0V
® 3 in 24k, pull up=1.2MQ
BGPwI g § | Burst gate pulse width I g 2:: Yy pull up 35| 40| a5 “S
3
@ in 24kQ, pull up=1.2MQ ’
BGPwII Burst gate pulse widthII @ pf pult up 0.8 1.3 1.8 u#S
) @ pin 4.0V
SG5 100mVe-p
Gdr- Demodulation gai ' 14 B
r-y e u gain f(beat)=10kHz 10 12 d
No input at in.
AEr-y % Residual carrier wave pu gz)) Pl e  — 30.0 mVpe-p
=]
8 | Demodulation maximum | SG5 600m Ve.p
Vmr- £ c 2.1 2.4 2.7 Ve.
y g | output t{beat)=10kHz -
> . . Reference . f{beat) =10kH, Measur-
BWr-y a | Demodulation band width ing point : ((beat) of—3dB 1.0} — —_— MHz
. @23 pin OV, 5V ; @20) pin DC
BLK dvr Blanking DC offset fluctuation —_— | — 50.0 mVe-p
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AC CHARACTERISTICS (cont.)

MNote © %) only SP version

Symbol Parameter Test conditions Test circult - Limits Unit
Min. Typ. Max.
Gdb-y Demoduliation gain i(::a]t(;?:)nk\ll-lzp 10 12 14 dB
AEb-y g Residual carrier wave No input @8(14) pin. _ — 30.0 mVp.p
= | Demodulation maximum | SG5 600m Vp-p
Vmb-y E output {(beat)10kHz 2.1 2.4 2.7 Vp-p
BWby | 2 | Demodutation band widtn | Feterence : f(beat) =10kHz .0| — | — | MHz
E f(beat) of —3dB
BLK dvb Blanking DC offset ﬁ?ﬂt‘.;}: 5v : @kdpin DC — | — | 500{ mv
R-Y £ | R-Y, B-Y demodulation
BY 3 | gain ratio e 0.8 | 1.0 1.2 -
AV g R-Y, B-Y DGC \}oltage DC difference between output - L 50.0 mv
2 | offset values at @19 pin and @X20) pin. )
Measure value of V12 (Vvi1)
Tce Center when output of @0 pin crosses 2.30 | 2.35 | 2.40 v
3‘.‘ 0. c
- o Measure amount of phase shift
Twe z Variable width when voltage at @2(1) pin 80 &8s | — deg
= changes between 0V and 5V.
Tcn 3 | Center _ 2,40 | 2.45 | 2.50 v
Twh & | variable width — 80 85 | — deg
Kthp Killer operation input level Burst voltage 100m Ve.r Is 0dB. —33 —30 —27 dB
Kthy Killer operation input level Burst voltage 100m Ve-r is 0dB. —36 —33 —30 dB
D ID operation Observe R-Y output (21pin). There shall be no abnormality in
)] operation.
\DP o |ID pulse™’ . There shall be no abnormality in
23 oparation.
23 . SW18 : OFF Open collector
v | 23 |ID vaat*’ Seat DC SmA — | 20| 50| mv
BLKth | Blanking pulse input threshold | @3 pin DC variable 3.3 3.5 3.7 v
HDth HD pulse input threshold @24 pin DC variable 3.8 4,0 4,2 \'}
SCob o g QOutput level 1018 pin output 500 550 800 mVe-e
SCdb - Duty @019 pin output 45 50 55 %
scor |, i Output level™*’ @) pin output 500 | 550 | 600 mvpr
sSCdr “$ | Duty™? @21 pin output D 45 50 55 %%
. %) Phase difference between output
Or-y,b-y | Sub-carrier orthogonality carrier of @ {18) pin and @ &1 pin 85 80 g5 deg
Foep PAL fraquency-locking range ® pin input frequency variable o) — | — kHz
Fcen NTSC frequency-locking range | ® pin input frequency variable 1.0 — | — kHz
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ELECTRICAL CHARACTERISTICS TEST METHOD
lee, V1~V29(V27)

Each value read by ammeter or voltmeter is the measured
value at each measuring point.

ACCl and ACCIH; Set SW 15 and 27 at 2, SW 4 at 3,
and turn off SW 7. Input 3.579545MHz, 100mVp-p (0dB) from
SG 1. Adjust VF 2 (3V approximately) so as to set burst gate

pulse width in 2.8.s (burst, 10 cycle approximately) observing
measuring point 3.

28us

: :
Output waveform at measuring
point 3

In the following equations, Va {mVp-p) represents output value
at measuring point 3 under this condition. Ve (mVp-p) and
VC (mVp-p) represent output values at measuring point 3 when
output of SG1 is 6dB and —20dB respectively.

ACCI1=20logVe/Va(dB) ACC I =20logVc/Va(dB)
Gea:Turn SW7 on. Set other SWs under the same conditions
as specified in 1). Set output of SG1 at 3.579545MHz, 5mVp-

p. In the following equation, Vo{mVp-p) represents output value
at measuring peint 3.

Gcea =20 log Vo / 5 (dB) (Burst gate pulse 2.8 « 8)

Vctyp and Vcemin; Set the SWs under the same conditions
as specified in 1). Set output of SG1 at 3.5795456MHz, 100mVe-
p. Vomax, Vetyp and C (mVe-r) represent output amplitude
values at measuring point 3 when SW4 is set at 3, 2 or 1
respectively. Vemin is obtained through the following equation.

Vemin = 20 log C/ Vemax (dB) (Burst gate pulse 2.8 1« s)

Sd1, Sd2 and Sv; Set SW27 at 2. Other SWs can be set
at any position.

Input an APL 100% standard signal from $G2 (500mVp-p).
Determine Sd1, Sd2 and Sv as shown in the right-hand figure
observing input signal and synchronizing pulse output from
measuring point 30.

0,
1M/° 950/0 _.._‘ ........ t_-,

APL 100%

F-- 10%

1= 0%

Sdi Sd2
— Sv
2.5V

Smin; Under the same conditions as specified in 4), reduce
output of SG2. Smin (mVp-p)represents output value of SG2
just before output values at measuring point 30 begin to be
outside the standard value of Sdi, Sd2 and Sv.

NC; Set27 at 1. Set other SWs under the same conditions
as specified in 4). Vary noise pulse level of SG3. NC (V)
represents potential difference between input synchronizing.
tip and noise pulse tip when noise pulse at measuring point
30 starts to expire.

BGPp | and BGPpil; Set SW4 at 3; SW5 and 27 at 2; turn
off SW7. Input 3.579545MHz, 100mVp-p from 8G1; input an
APL100% standerd signal from SG2. Observe output at

measuring point 3 and 30. Measure BGPpl and BGPpll satting
SW1 at 1 then at 3. (V2 = 3V)

BGPwl and BGPwll; Set SW1 at 2; and other SWs under
the same conditions as specified in 7).

Measure BGPwl and BGPwll at measuring point 3 setting V2
at 2.0V then at 4.0V.
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2.5V

Gdb-y and Gdr-y; Set SW5, 12, 13, 25 and 26 at 1: SW15
at 2, and turn off SW18. Input 3.579545MH;z, 100mVp-p from
SG1, an APL100% standard signal from 8G2,and 3.589545MHz,
100mVp-p from SG3. In the following equation, DB (mVp-p)
and DR (mVp-p) represent output (f(beat)=10kHz) at measuring
points 20A, and 21A respectively.

Gdb - y = 20 log DB / 100 (db)
Gdr - y = 20 log DB/ 100 (db)

4Eb - y and AEr - y; Set SW15 at 3, and other SWs
and SG1, 2 under the same conditions as given in 1).
4Eb-y (mVp-p) and 4Er-y (mVp-p) represent carrier leakage
output vaiues (3.58MHz component) at measuring point 20B
and 21B respectively. :

Vmb-y and Vmr-y; Set each SW, and SG1 and 2 under the
same conditions as given in 1). Measure output values
(f(beat)=10kHz) at measuring points 20A and 21A setting output
of SG3 at 600mVp-p. Values are represented by Vmb-y and
vmr-y (Vp-p) respectively.

BWb-y and BWr-y; Set each SW, and SG1 and 2 under
the same conditions as given in 1). Vary output frequency
of 8G3 from 3.58 to 5MHz while setting voltage at 100mVp-
p. BWb-y and BWr-y (MHz) represent output frequency at
measuring points 20A and 21A when output value of measuring
points 20A and 21A are -3dB

(reference is DB or DRY).

Measuring point, output

Measuring point 3 output

BLK 4vd and BLK 4 vr; Set SW15 at 3, SW25 at 2 ,and 2,and
other SWs and SG1 under the same conditions as given in.
1). BLK 4vb represents DC voltage fluctuation at measuring
point 20B when VF25 is set at 5. OV or 0V. Similarly, measure
BLK dvr at measuring point 21B.

650

FI-: ;From DB and DR obtained through measurement of

Gdb-y and Gdry, the following equation {sobtained).
(R-Y)/(B-Y)=DR /DB

Is

 4V; AV represents the potential difference between measuring

points 20A and 21A obtained through measurement of BLK
dvb and BLK 4vr when VF25 is at 5.0v.

Ter and Tew; Set SW5, 15, 25 and 26 at 1; SW12 and 13
at 2; and turn off SW18. Input 4.433618MHz, 100mVr-r from
8G1. Vary voltage of VF12. Tcr represents voltage of V12
(V) when output at measuring point 21A crosses 0.

Set W13 at 1 and input 3.579545MHz, 100mVe.r from SG1.
Measure Tcn, simiarly,

O crossing

E { \ Terminal 3 output

Masuring point 20A output
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Twe and Twn; Set SW5, 15, 25 and 26 at 1; SW12 and 13
at 2, and turn off SW18. Input 4.433618MHz, 100mVe-e from
SG1. Twe (deg) represents amount of phase shift output at
measuring point 19 compared with measuring point 15 when
VF12 is set at 5.0 or OV.

Set SW13 at 1 and input 3.579545MHz, 100mVe-r from SG1.
Measure Twn (deg) similarly.

Kthp and Kthn; Set SW5, 13 and 26 at 2 ; sw12, 15 and
25 at 1, and turn SW18 on. Input PAL chroma standard signal
from SG4. Start reducing output from SG4. In the following
equation, Vkp {(mVp-r) represents the burst width of SG4 output
when color difference signal output at measuring point 20A
begins to be muted.

Kthe = 20 log VKo / 100 (dB)
Set SW13 and 26 at t and turn off SW18. Input NTSC chroma
standard signal from SG4. Determine Vkn similarly, obtaining

the following equation.

Kthn = 20 log Vkn / 100 (dB)

tD; Under the same conditions as given in measurement
of Kthr, input PAL chroma standard signal from SG4. Confirm
color difference signal is not reversed by every 1H at measuring
point 21A, R-Y output.

BLKth, Set SW25 at 2 and other SWs and SGs under the
same conditions as given in the measurement of Kthp.
Reduce voltage of VF25 slowly from 5.0v. BLKth represents
the voltage of V25 (V) when color difference output at
measuring point 20A and 21A begins to be muted.

IDP; Under the same conditions as given in measurement
of Kthp, input PAL chroma standard signal from SG4. Set
SWoat 1. Observe pulse output from measuring point 9. Confirm
that leading edge of HD pulse is reversed and has 1/2 dividing.

HD pulse

IDv; Under the same conditions as given in measurement of
Kthn, set SW9 at 2. IDvset (mV) represents DC voltage at
measuring point 9 when SmA is applied from 1F9.

HDth; Set SW5S and 26 at 2; SW13 at 3, and turn SW17
on. Start reducing voltage at VF25 slowly from 5.0v. HDth
(V) represents voltage of VF26 when DC voltage at measuring
point 21 changes from High (4V approximately) to Low {0V
approximately) or the other way round.

Measuring point 9,

ID pulse
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SCob and SCor; Set SW5 and 26 at 1; SW13 at 2, and
turn off SW17. Input 4.433618MHMz, 100mVe.r from SG1. SCob
{mVe-r) represents the output voltage at measuring point 19.
SCor (mVe-r) represents output voltage at measuring point
22 under the same conditions. :

SCdb and SCdr; Under the same conditions as given in 2),
measure SCdb and SCdr at measuring point 19 and 22
respectively as follows.

TA -
SCdb , 8Cdr=—"2— x
"= TasTE 0 (%)

w

(%)

Q
::.".5-

1
'
)
'
1
1
1
1
1
1
a3
1
1
'
1
1
)
1
i
|
'

{

g R
e e, ———————

1
1
1
|
]
TA | B
i
)
;

Qr-y, b-y; Under the same conditions as given in 2 ), measure
phase difference between output of measuring point 19 and
that of 22. represented by Ory - b-y .

Feer and Feen; Under the same conditions as given in 2 ),
approximate frequency output of SG1 starting from 4.435MH:z
(asynchronous) to center frequency (4.433618MHz) with output
voltage 100mVe.r. Determine lock-in frequency f1. Also,
approximate frequency starting from 4.432MHz (asynchroncus
state) to center frequency and determine lock-in frequency 2.
Obtaining the following equation.

Ferr=f1-f2 (Hz)

Set SW13 at 1. Approximate frequency of SG1 starting from
3.581MHz ( asynchronous state ) to center frequency
(3.579545MHz). Determine lock-in frequency f3.
Also, approximate frequency starting from 3.578MHz (asyn-
chronous state} to center frequency and determine lock-in
frequency f4. Obtaining the following equation.:

Fcen = 13-f4 (Hz)
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INPUT SIGNAL

NTSC, PAL chroma standard signal

SGNo. Waveform Standard Remarks
3.579545MHz
sal 4.433619MHz Sine wave CW, Frequency and output
100mVp-p (standard) level SHOULD be variable.
APL100 signal
sG2 Ve 500mVp-p 500mVe-p (standard), Level SHOULD be variable.
-1- Ve iVs=10:4
Vs __J____
Mix noise to SG2 .
. NC SHOULD be variable
SG3 . standard signal (noise level alone)
1] .
(500mVe.p). e fevel a
Ve ! Ve=2.1,
SG4 Ve=100mvP-P Level SHOUILD be variable.
(standard)

3~6MHz

0~1Vp-p
-~ /\/\/

Sine wave CW

Frequency and output
level SHOULD be variable.

T~

HD
pulse

5V

ov

The pulse SHCULD have

last transition
preceding to burst

in horizontal blanking
interval.

The vertical blanking
interval SHOULD also
appear AT the same
time.
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TEST CIRCUIT A

V29 -4I V28 var V24 V21 vao \&l]

+ K + + + + + +

[30] [2s] [z8]1 [271 [26l [25] [24] [23 [22] [21 [20f [1e] [i8

> ' ' M51271SP

V10 Vit V12 Vi3 vis

TEST CIRCUIT B

Test SG2 sG2
point30 APL 100% APL 100% Noisa

I—_,

I Swa7 )
Vee
B V] P . 0
0.47p T, ¥
-I— 0. 047|J J9K .
22K

G %M@EEEQMMWWMM:U
# M51271SP
lm

2. 1.
—0 |
1004 sSW7| ’
3 470
.. . K
.01 0.01 1

%? %é 10031
sWs

Test 2 1
point3

56 Unit Resistance : 0
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ADJUSTMENT OF BURST PULSE POSITION AND WIDTH

On inputing NTSC, PAL standard chroma signals, adjust
resistance value at terminal 1 and voltage value at terminal
2 s0 as 1o locate burst gate pulse at burst position observing
measuring point 3. {Chroma signal from which burst has been
extracted is output at measuring point 3).

In other cases, set resistance value at terminal 1 at 240
Vary burst gate width in 2.8 2 s when setting NTSC, and
23,5 when setting PAL, adjusting voltage at terminal 2.

VCXO TO ADJUSTMENT

Set SW5 at 3, SW25 and 26 at 1, and turn SW18 on (in
case of PAL). Apply an APL100% standard signal from SG2.
Adjust VCXO external trimmer to set output frequency at
measuring point 19 :

3.579545MHz (NTSC set SW13 at 1)
4.433618MHz (PAL set SW13 at 2}.
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APPLICATION EXAMPLE

M51271SP
Vee
Synchronous output Video input Fso Fsc NTSC/PAL ?
90/270) RY BY (180 swntchover H-Y input
HD input BLK input output output ouiput output
o ]
X
! %'QJ-_T", Fow §£ E_E: NTSC PAL 10009 2. 2
y o 1 3 3. =
o =3 =
8 )
> 14.32MHz/NTSC
M512718P 17.73MHz/PAL
750 1 LT_| B |_i._| CI Gl T o
3, X
2k - F1 a -
g T =] 1 AWA—e §_ N ooE| =
e 50K & |78 1k | |[+[S% ¢ ;Eo'-.:
[=] [~
C.VIDEO| 4.43MHz 3.58MHZEBPF|  Chroma
— g * ?
T ' (NTSC) B-Y input
0.014 001# ID pulse  Tint adjustment
;.E ﬁ; output
Burstgate  Burst gaile Color Chroma
pulse position pulse width adjustment  input )
4.4§MFI_' Xtal : Daiwa Shinku Corp.
- 3.58MHz > Y NTSC | KUC258DCA
trup ‘PAL : KU)762DDA
M51271FP
Vee
Synchronous ouiput Video input : Fsc.  NTSC/PAL Q
y pu P RY  BY- (180) smtchover R-Y input
HDinput BLK '"P'-'t output output output
. b
1 %é |7}J E g NTSC PAL 1000p . z
o
3 g g e
28 27 23
. 14.32MH2/NTSC
M51271FP 17.73MHz/PAL
750k Ll_l L3 _] I_i_‘ |~_5
g A~
.?;[,; 50K
O
C.VIDEQ 443MH2358MHzBpF Chroma
[
K é‘r
1 Tint adjustment B-Y input
0.014 ﬁ ;ﬁo.oly
Burstgate  Burst géte Color  Chroma
pulse position pulse width adjustment input
443MHz ]
| 3.58MHz Y Unit Resistance . Q
trup Capacity : F
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DESCRIPTION OF PIN

Pin No.
Peripheral circuit of pins,
sSP Name DC voltage (V)
shownin( )is FP
(FP)
3v
)] BURST 3y
. GATE
(1) POSITION \ /
@
10K
50
@
. BGP WIDTH Open base
2
(@)
About 2.3VDC
4K - Q@ @)
e
® CHROMA —H —
(3) out B c j‘l
B : About 250nVp-p ' el =
C ! About 500nVp-p
1.2K
v 200
1.2K
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DESCRIPTION OF PIN (cont)

Pin No.
Perlpheral circuit of pins,
SP Name DC voltage (V)
shownin{( )is FP
(FP)
BER
20K
|2l o
Fay, ha
SIKSK @
J
@
COLOR ~
CONT 2.5vDC e §15K
(4)
~
2K
1K
P “1
6.2 | 20K] 2.7’1 30K
82KSKZ 3,. 2 20k2 %
< < < ~
®
Open bése
20K
@ CHROMA —D— - 1
IN
(5) 8 c {
B : About 100mvp-p |)
C : About 200mVp-p
1K
|t
1.2 (1.2 | 1.2
® 30K KZKZK 1.2K
. BIAS 3Vde
(6) + + 8
@ (@)
27K
@ 2K
. Acc FILTER About 4, 2vdc
n
1.2K
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DESCRIPTION OF PIN (cont.)

Pin No.
Peripheral circuit of pins,
SP Name DC voltage (V)
shownin( )is FP
(FP)

® ID PULSE Open
QouT collector
10

?

3.7V ® viet (@)
- Vref 3vdc
(8} .
200 u
1.5K
5K
430

K
I:l— (@)
12K
APC
FILTER About 2. 9V 18
{9) K
‘ 2.7K

1K 50 (@)
(] 7K

X VCXO OUT About 1Ve.p
19 4fsc

[ror— ? e . um o Bm e g s em e g A= ™ B
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DESCRIPTION OF PIN (cont.)

Pin No.
Peripheral circuit of pins,
SP: Name DC voltage (V)
shown in () Is FP.
(FP)
20K 18
sK< K 20K
1K] 1K
(@)
< .
~
15K
< [~
® i
. TINT CONT 2.5Vdc )
m
2K 2K
o
6262 |20 {27k |2k 20K
@ @
5K
i
@ . b
. VCXO IN About 3. 4Vdc 5K "J
1y " J T~
L
3K
27
K
560|560
3V
@
. GND ov
19
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DESCRIPTION OF PIN (cont)

Pin No.
Peripheral circuit of pins,
sP Name DC voltage (V)
shownin ( )is FP
(FP)
@ (@)
v
5K
© CHROMA IN K
. By 3vde 5K ")
(14 B
|
1.2K 1.2K %1.2K
®
M Vee 5V
a9
GP (®)
3.7V
5K
o
HR
. © g_'::A N 3vdc oK 5
(18)
<l el
1.2% 1.2K Y%1.2K
25K
® 1K
. NTSC/PAL 1.4Vdc
an
10K ’
é(@)
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DESCRIPTION OF PIN (cont.)

NTSC/PAL DECODER

(90deg)

Pin No.
Peripheral circuit of pins,
SP Name DC voltage (V) :
shownin{ }is FP
(FP)
® 4Vde
‘ vt L
a9 (180deg)
About 500mVp-p
mé é ! (®)
@
. B8-Y OUT About 2, 3Vdc
(9 =
24»? 1.2% )%200
200 u
“Ké é 1 (@)
@
- R-Y OUT About 2. 3Vdc
0 _{
1.2; }200
2 (@)
@ Fsc QUT
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DESCRIPTION OF PIN (cont)

Pin No.
Peripheral circuit of pins,
SP Name DC voltage (V)
shownin( )isFP
(FP)
1K x 9@
@l@)
@
ID KILLER
. About 2V 10K
) FILTER AN _d_d‘_b_b
. . | 10K
Y
-
o o
@ %270 70K 70K
ID KILLER
Ref. FILTER About 2.7V
(@2
(8)
@ BLK IN Open base
@ 6.2K
@)
@
. HD IN Open base
24
6.2K
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DESCRIPTION OF PIN (cont)

Pin No.
Peripheral circuit of pins,
sP Name DG voltage (V) ]
shownin( )is FP
(FP)
)
3Vde 20K
@
o0 EQ IN | v
0.5~1.5Vpp
3K 3K
(&)

@ 15K
. Sync Sepa

FILTER About 3v ‘ av
(26

3K 3K 3K
§ 30K
1) Sync Sepa
* SLICE I I
@n LEVEL 3K
@
5K 100

@ 4.3V
. Sync OUT l |
ew | e 0.av @
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APPLICATION NOTE
PRECAUTIONS FOR APPLICATION

Burst gate pulse positioning time constant.

in the present document (provisional data, supply standard)
CR time constant of (D pin which determines burst gate pulse
starting point is specified by extemnal constants'as shown
in figure 1.

However occasionucm, when RT has a smaller value (not
exceeding 20K).the burst gate pulse may not be generated
when power is switched on.

To prevent this it is necessary to apply approximate voltage
0.1V to D pin, by connecting the pin 1o power supply through
a resister of high resistance value.

Detailed circuit and constants are given in figure 2.

(1)
—)

' Cr=1000P
Rr=10K ~ 39K
Rr g
7

Cr

Figure 1. Present circuit

VCXO output VCXO input
¥(10) #(12)
A0 (12
g On

301:)\

I AAA——

I[|I Al 220(NTSC)
14.31818M 100({NTSC) 100(PAL)
17.73447M  62(PAL) §

150P{NTSC)

—I— 500P(PAL)

Figure 1. Present circuit

We recommend the following manufacturer s products for X'tal.

Manufacturer : Daishinku Corporation

Model and products number : HC-18 » NTSC : KU $258DCA
PAL : KU1762DDA

Re
AN V=5V

15

Figure 2. Reformed circuit

Rr (Q) 15K 22K 27K 33K
Re (Q) 820K 1.2M 1.2M 1.5M

Examples for Rr and Re pairs
(Determine Ct so that BGP may come to the best position.)

+If using Rt not given in the list above, determine Re by the
fllowing equation.

5.0 X Rt/Rr + Re= 0.1

*When Pr > Rr, the time constant is apporoximately Cr XRv.
Therefore, the burst gate position is not affected by Re.

VCXO external constant

To prevent problems such as VCXO high frequency oscillation
or oscillation stop at power-on, it is recommended to change
the present external circuit (figure 1) into the following, given
in figure 2.

VCXO output VCXO input
%(10) #(12)
(11— (13}
©

81
14.31818M
17.73447M R § €1
330 T_ 10P
#MNumber given inside ( ) —
are pin number for M51271 1000P J:
Ca 7

Figure 2. Reformed circuit

*When an X'al different from the recommended product is
used, suficient consideration on values of external constants
(R1, Rz and C1) should be given. In that case, possibility of
oscillation stop can be checked using the following method.
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CHECKING METHOD

1.First, under a free running state, without applying V8, input
8G=14.31818MHZ. Adjust @ pin trimmer so that phase
difference between input and output indicates 0°.

@ (10)

2.Next, apply V9=2.7V. Measure gain and phase of both input
and output. To satisfy the required conditions, gain should
be +3dB or more at the point where phase difference is 0°.

TeP\ 711
o) 3

Y

Measuring point
(gain and phase)

FREE RUNNING ADJUSTMENT METHOD (to set free
running oscillation mode)
FREE RUNNING ADJUSTMENT

{!) Best method

Generate burst gate pulses and activate SYNC SEP by inputting
normal video signals to SYNC SEP input (& pin).

Adjust free running by inputting no signal to chroma input
(® pin). The important point here is to input absolutely no
signal to the chroma input. It can be performed by terminating
the chroma signal (turnitto monochrome signal ) orby connecting
the ® pin to GND through a capacitor (with sufficient capacitance
to absorb chroma signal).

Effectiveness can be evaluated consideaing conditions around
the device (influence of noise eic.).

(i) Second - best method

If the chroma signal is not absolutely terminated, the following
method is available. However, because output DC of APC DET
is offset, free running frequency may shift(approximately +
100Hz at the maximum).

10P =

[Method]

Input no signal to SYNG SEP input(&pin). Set SYNC SEP
output{@pin) to"H". (SYNC SEP may be set t0"L"provided that
the output is stable.)

Under this condition, the burst gate puise and APC DET are
at off state, that is, the condition of APC time constant is at
hold state. :

Therefore, free running adjustment is possible without being
affected by chroma input even if chroma signal is inputted.

In addition, by measuring @ pin DC voltage, it is possible
to check whether burst gate puise is off or not. If the pulse
is off, potential of @pin is OV. (If itis on, potential is approximately
3.0v.)
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+5
10y 100y lé

(1 Vp-p Typ r)
0.2Vp-p Mi (27

% Level shift=0.45V

20dB

20K

VREF

LPF
fc=3.5MHz
ki I

12dB/0CT

o

+5
Noise canceiler settion-----
Conparator
30K < 1K
-+
_SYNC
BF ‘out put
+! .
4
Qt
....... M '
""""" l ov
VREF .2d8 i H
3VI - 5

/

Heavy line : DC feedback line

DESCRIPTION

Video signal (1Vp-p Typ.) with SYNC of negative polarity is
inputting to @ pin. The LPF of Fc=3.5MHz removes high
frequency noise contained in the video signal. Then, 20dB
Amp.amplifies the signal. In order to suppress fluctuation in
SYNC chip DC voltage caused by input APL fluctuation, this
Amp. has a DC feedback circuit as shown by the heavy line
in the block diagram. This means the circuit operates so that
SYNC chip voltage held by the 0.47 x F capacitor externally
connected to @ pin, is always kept equal to Vrer. THerefore,
DC voltage at @ pin indicates approximately 3.0V.
Thus,SYNC signals of positive polarity which SYNGC chip DC
voltage is matching, are inputted to the Amp. Q1. Then SYNC
signals are separated. The Q1 emitter generates signals with
SYNC chip DC voltage at approximately 3.0V.

Resistors of values 2.2k} and 82k{) devided the potential
which is held by 1. F capacitor, Electric current of value
determined dividing difference between the holding voltage and
the SYNC chip voltage by 2.2k(, flows into the Q1 collector.
SYNC output (negative polarity)is gained at @pin. Therefore,
it is possible to change slice level by changing ratio between
the resistors which are 2.2k} and 82k at present. |f the
2.2k () resistor is replaced with a smaller one, slice levet
decreases (slice level comes closer o SYNC chip voltage).

Approximately 3V
— T
0470

These resistors total value should not be changed too
axcessirely.

When pulse noise of voltage below SYNC chip voltage (input
voltage not iess than 0.4V) is inputted, the noise cancelier
prevents failure to separate correct SYNC signals.

DEMODULATION PERFORMANCE

1-1 DEMODULATION ANGLE SHIFT

90° and 180° fsc from 4fsc dividing output is used for
demodulation carriers R-Y and B-Y.

Measured value at 88° showed no dispersion. (N=1 0)

assessing circuit type and allowing for £2° dispersion may be
sufficient.

1-2 DEMODULATION GAIN AND DEVIATION

Absolute values of each R-Y and B-Y outputs have approximate
dispersion £1dB (limit : +2dB).

Demodulation gain ratio R-Y / B-Y within £0.5dB is an actual
value (limit : 0.8~1.2 times : +2dB).
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M51271SP/FP, M51279SP/FP
IMPROVEMENT IN ACC OUTPUT TEMPERATURE
CHARACTERISTICS

Vee

Color signal
output

1K

3K

4.7 4 i

Principle; Existing temperature characteristic is canceled by
adding counteractive temperature characteristic to
the color saturation adjustment voltage.

Notes 1. The cifcuit shown above exhibits the largest tempera-
ture characteristics when color signal output ampfi-
tude (3 pin) is around 150 - 200 mVee.

2. When it is over 200 mVee, this method can not be
used because VCA works near the full gain.

3. When it is under 150 mVep, temperature characteris-
tics are good even without compensating diode. In
case of the circuit shown above, it becomes overcom-
pensation. '

i

CONNECTION DIAGRAM OF M51271 AND M51272
(ENCODER)

RY GAIN

e

R-Y GAIN

M51271SP

INPUT PULSE

Blanking pulse (BLKP) -+---- BLKP is inputted through pin & in
case of M51271SP and M51279SP and through pin@® in
MS1271FP, with Vi of 3.5V. Switch off the demodulator at "L"
{3.5 V - GND) and mute output.

Output pin DG voltage requlation is restrained within 50 mV. In
case blanking is not conducted, set this pin at "H" (Vcc - 3.5 V).

HD pulse (HDP) :---- HDPF is inputted through pin @ in case of
M51271FP and M51279SP, through pin @ in M51271FP, and
through pin @ in M51279FP, with Vin of 4.0V. This pulse is
divided by two in the IC to make an ID pulse which invert R-Y
carrier every 1 H when PAL is demodulated. Since F.F inside
the IC inverts by rising of input pulse, select input pulse which
-rises between the part A shown in the diagram below.

in this case selected pulse should constantly continue even in
vertical blanking part. Therefore, this pulse is unnecessary
when NTSC is demodulated, so set HDP input pin to Vcc or
GND.

e e T

!
1]
[}
]
1
’
1
]
i
H

]

Pulse delay of 300 ns in the IC

Adjustment is possible by fixing
either A-Y or B-Ygain at

approxi ly-3dB.and iling
only the other gain.

tAl FAL ONLY!

(2

Itis used for adjustment
of gain deviation of modulation
and demodulation {max. +4dB) |

TINT Conl.

Htis used for adjusiment of
burst gain dispersion (= 3dB)

Be careful because carrier balanca
shifts dua to this adjustment (it is
necassary to resel carrigr balance).

Itis required at NTSC
and PAL (noOL) .

Adjust carrier balance based on
Vrer &S shown in the diagram.

t Thus, temperature characteristic
impraves,and criticalness of
adjustment diminishes.




