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)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION

PIN CONFIGURATION (TOP VIEW)

The M51403FP/GP is a semiconductor integrated circuit for
processing video signals in a PAL system color liquid crystal
{LC) television set.

This IC incorporates ACC, APC, VCXO, RGB matrix amplifier,
color signal demodulator, picture quality control, killer circuit
and 1D circuit.
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

ABSOLUTE MAXIMUM RATINGS

Symbol Parametr Ratings Unit
Yce Supply voltage 5.0 v
Surge Surge withstand voltage (200pF) _ + 300" v
VIN® Input amplitude at pin ® 500 mVe-p
louT @ Outflow current at pin @) 800 mA
louT® Qutflow current at pin @ 800 mA
Vings Input voltage at pin (@ Vee + 0.3 vV
ViNG Input voltage at pin @ Vee + 0.3 v
® =
|0UTg Outflow current at @), @, @ 800 mA
lout @ Outflow current at pin @ 450 mA
Py Internal power dissipation 600 (FP) 430 (GP) mw
Topr Operating temperature - 20~75 c
Tstg Storage temperature —40~125 .
* : The voltage on pins @, @, ® is +200 V.
ELECTRICAL CHARACTERISTICS (Ta = 25C, unless otherwise noted)
Test Test method Limits ;
Symbol Parameter - ni
LAl it No. | The numbers in circle below indicate Pin Mos. Min. Typ. Max. L
|CC Circuit current 1 :?:suro t?\n inflow curent when 4.5 YOG of voltage ‘3 applied to 15 20 2-{ mA
Video Section
S Input 100kHz sine wave of 0.3 Vp—o to pin @ and
Yrmax Maximum output p measure the output amplitude at pirn §) when the 1.8 7P 27 | Vp-p
voltage at pin (Dis 4.5 Voo,
Input 100kHI sine wave of 0.3 Vo= to oin @ and measure T
Gy Video amplifier gain 3 | e guppgectune dlon @ wen e miape i | 11| 143 16| B
amplitude ard input amphlude
Y Imput 100kHz sine wave of 0.3 Vp=-p to pin @, and i . K
when the wvoltage at pin s changed to 2.0, 0.5 and
CTRST(2.0) o o % 0.5 3.0 50| dB
Yemstez.5)! Contrast control characteristics | 4 0 Voc, measure each outout amplitude at_oin §0 | ~ 80 | —48 | - 3.0 dB
v p to calculate the measured amplitude to Test 3 50 19 14 dB
CTRSTLD) output amplitude ratio. - - -
Input 1.5 MHz sine wave of 0.3 Vp—p to pin @& and
Y T0NE (4. 5) 1 2 when the voltage at pin fhiz 1.0 Voo, and the -40| -26 | -15 dB
Picture quality control 5 voltage at pin @ is changed to 2.25, 45 and 0 Voe,
FH measure each output amplitude at pin 0 to calculate
YTL’NE(D) characterlstlcs the ratio of the measured amplitude to the output 40 5 'r’ ? 0 dB
amplitude when the wvoltage at pin @ is 2.25Voo. 3 = &
Input 200kHz and 7 MHz sire waves of 0.3 Vp-p to pin @,
o and when the voltage at pin @ and 0D are 2.25 and 1.0
YFREQ Frequency characteristics 6 Voc respectively, measure ihe oulput ampiitude at pin | ~ 95 | = 6.2 | — 35 dB
40 to calculate the ratio between the neasurcd amplitude
and output amplitude at 2 MH7 in relation to 200 kHZ
Chroma Section
: Input a sine wave of O dB to pin @ ano measure
Cmax Maximum output T the output amplitude at pin 20 when the wvoltage at 1.5 2.0 25 | vp-p
pin . & are 4.5 Voo,
Ipnulc: sig nvi gf ;;g di to punh@}_ and when the vallage .;:‘
Ge Chroma maximum gain B | Ttalcutate 1he -atio between the meose-od wmlitude mmd mpt | 4D | B2 | BT | dB
cati - pl itude and input
.} amal ‘tude. .
Input  sine wave of 0, +6, -20 dB to pin 8, and when
Cactess) . the voltage at pin @, & are 1.0 and 0.3 Voo 0 0.1 2.0 d8
H———— 4 ACC control characteristics g respectively, measure each putput amplitude at pin ) to
. an caleulate the ratio between the measured amplitude and —
Cacczn cutput amp!itude at 0 4B input. 6.0 1.8 0 d8
Input PAL simple chroma signal of 0 d8 to pingg .
i : : reduce the amplitude. measure the input amplitude
CixLr Killer operation input 10 | when the voltage at pin G0 exceeds 2.9 V. and -48 | — 40 ds
calculate the ratio of the measured ampitude to the
input amplitude a1 0 dB.
_ - Input a sine wave of 0 dB to pin & and measure
DkLr Killer color residual 1" the output ampitude at pin € when the voltage at 0 10 30 |mve-p
pin {6 & are 1.0 and 0.3 Voo respectively.
Input a sine wave of 0 dB ¢ pin @, and when 1he
Csar (4.5) volitage at pin @0 13 1.0 Voo, and  the voltage at 1.5 35 6.0 a8
Csat (1.0y| Color saturation control pin $ 15 changed 1o 45, 1.0, 05. 0.3 and 0. Voc. 15 35 6.0 | dB
s 12 | measure each output ampltude at ain 4D to calculate
Csat (05| characteristics the rato between the measured amphtude and the 1.0 3.0 5.5 dB
output amplitude when the wvoltage at pin & is O - — =
CsaT (0.0) 3Voc (o be continued) -16| -13| -10| dB
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.)

Test Test method Limits :
Symbol Parameter o Unit
! The numbers in circle below indicate Pin Nos. Min. Typ. Max.
1 i 1 i ,and wh h
CerrL. 5 SUBIn DB Sre b b Yao. meanta e amlige e | 08| 121 18] Ve-e
@:irl; shal| be CCTRL(4.5). . )
Cermz.0) | Color control characteristics i I R s el B e AR nemd  _g| -28 0| dB
calculate the ratic between the mwasured amplitude and —
CerrLio, 5 ?&T?}L (;dési}gétfi.se?:pll:uda shat| pe CCTRL(2.0) and CCTAL - 20 2 7 - 14 dB
- Input only SYNC to pin 08 and measure the oscillation
Afveco | VCO free run frequency 14 | frequency at pin @ to calculate the difference fron| — 950 0| +950| Hz
| e 4, 433619 Mz, (No input at pin @)
Input a sine wava of 0 d8 to pin @ and change the
: . + 200 | + 300
s frecuency, Measure the input fregquency at which ths
A fVCODuII APC DU” In range 15 voltage at pin @) change from “H® to “L."(The center 300 200 Hz
frequency snall be 4. 433618MHZ. ) - -
o Input a sine wave of 4 dB to pin @ and measure the output
Ds B demodulator sensitivity 16 | awplitude at pin @ when the voltages at pin @, & are 04 0.7 12| Vp-p
1.0 and 0.3 Voo respectively.
input a gine wave of 0 dB to pin 5 and measure the output
R (r/e) Demodulated output voltage amp!itude at pin @, @ when the voltages at pin @, & 0.40 0.57 0.70 -
: 17 |are 1.0 anc 0.3 Voc respectively to calculate the ratio
R (a/g | Mo b}r.wsn the measured amol itude and the output amplitude in| 25| 0.35| 0.45 =
est Mo 16 above. ~ . :
Dieak Input a sine wave of 0 48 to pin & and measure the output 0 8 25 |mVe - p
. amplitude at pin €0, @@ . @ for tha element of B.9 MHz
Dieakr Demodulated output carrier leak| 18 | 1o c" 0 00 ot Sine . @ are 10 ond 0 Vool O 8 30 |mVe—p
DieakG respectively. 0 8 25 imVe-p
Roc Measure i i 0 19 50| mV
each DC voltage difference at pin &0, @, m¥bc
PAL/SECAM output DC @ when pin @ is grounded with Vec ar 10K Q
Goc 19 : ; : 0 6 50 | mVoc
voltage difference with noinput at pins & and @.
Boc * 4.5 Voc for voltage at pin @ and @ 0 10 50 | mVoc
Vaikea-n | " voltage at killer pin 50 || Imeit oy ehcwa s aehe msianml apl 37| an] v
W ]
i m i i {L)," and it is connactad to “V.. (H)" ir the same
VaikA-L | “L" voltage at killer pin 20 | maneer.{Na input st pin @) 0 0.1 03| Voc
Veont Voltage at no signal input 21 | Mezsure outout DC voltage 2t gin @ when o signal is input. 27 3.1 37 \Y
. . . Input 100 kHz sine wave of 0.1 ¥p-p to pin @ and measure }
Geco Luminance amplifier gain 22 | the output amplitude at pin @ to calculate the ratio| 11.0 14.0 17.0 dB
between the measured amplitude and input amp!itude.
. Input 100 kHz sine wave of 0.5 Vp-p to pin @& ard measure
Grmax Maximum output 23 | 1he output amp! i tude at pin @ . 1.7 25 30| Ve-pr
Input 100 kHz sire wave of 0.3 Vp-p to pin @ @ when pin
sB SECAM demodulated 24 | ® is comected through 10 KQ to "Vec™ with pin @ =1.0 07 10 13]v
lurinance Voc an&nin@ =0 Vpe, and measure the cutput amplitude ' £ : R=R
at pin &
SR (r/8) | SECAM demodulated output 5 Measurs the oulpul smplitude at pin @. @ under el 0855| 067 0.80 =
. conditions in Test No. 24 above. and late the r
SR (c/e) | voltage ratio between the measured emplituge and sutput amplitude in Test.| Q.45 | 0585| 0.R5 -
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

SWITCH CONDITIONS IN TEST CIRCUIT

Test Pin Voltage (Voc) S ;
No. [ @& | ®| B | & @S [ S31517]S50]5z5 526520 Input Pulse Pin Threshold
1 2.7 12.25(4.5 |2.25 OFF|OFF |OFF [OFF [OFF | ON | OFF
| 2 451 0 |45]225] [ |OFF] ON [OFF| ON | ON [ ON (OFF "I"k"\"’th* 1.5v
3 1.01 0 (451225 | OFF [ ON [OFF | ON | ON | ON [OFF |
2.0 | | |
4 05 0 45225 OFF| ON [OFF! ON | ON | ON | OFF ..i_.}._vm_ 1.5V
5 10 i 0 45 Edsg OFF DN DFF DN ON ON DFF NOTE W'|Inn a uful.sc is iaput :ij—"w KD pulse
Mo I T ] i S pelasity facing downwa'd ™ i
6 [1.0] 0 451225 OFE| ON [OFFl ON | ON | ON | OFF i + Fall position:This positiza should be within the
7 4514545225129 ] 0 |OFF|OFF|OFF|OFF |OFF |OFF | OFF F fly-back period and aheas of the
8 145145(451(225/29 1 0 |OFF|OFF|OFF|OFF |OFF |OFF | OFF FIOF burst signal
9___‘0 03 4_5 225 29 O 0: OFI: OFF O:F OFF O:F O F = =2 # Rise position This position showld be within the
10 110103145 (225/29 OFF | OFF | OFF | OFF |OFF |OFF | OFF F Hly-bech:pecied. and’ noticens: inka
1 11.0103145 225 2.9 45 |OFF |OFF | OFF |OFF |OFF |OFF, OFF | OFF ERAETAmILI L e
13 |45 38 | 4522629 | O |OFF|OFF|OFF| OFF |OFF |OFF | OFF | OFF
14 [1.0[103[45(225/29 OFF |OFF [ OFF |OFF |OFF | ON | OFF ! OFF |
5 0103]45]2.25/29 OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF |
6 01031451225/ 291 0 |OFF|OFF|OFF|OFF |OFF |OFF  OFF [ OFF
14 010314522529 0 |OFF|OFF|OFF [OFF |OFF |OFF | OFF | OFF
8 Ol 0 145:2.25[29 | 0 |OFFIOFF|QOFF|QFF |OFF |OFF OFF [ OFF
19 145145145145 dés OFF |OFF | OFF | OFF |OFF | OFF | OFF | OFF |
20 (1.0 45225/ 28| %® OFF |OFF|OFF | OFF |OFF |OFF
21 (1010 [45]225 OFF | ON[OFF | ONON [ ©
22 L] 0 [45]225 OFF|ON JOFF|ON[ON O
23 L1 0 [45]2.25 OFF ] ON |OFF | ON | ON | ON
24 0103451225 28 45| ON | ON |OFF |OFF |OFF  OFF
25 0]031451225/28 45| ON | ON [OFF | OFF [OFF  OFF

* Mormally 55 should be OFF.

ELECTRICAL CHARACTERISTICS TEST METHOD

NOTE1. “Sine wave of 0dB” in the chroma section above
refers to 4.43MHz, 100mVe-r.

NOTEZ2. PAL simple chroma signal (0dB)

ec (n) ec (n+1)
eb (n) eb (n+1)
1001|\|'P—P:I: D T D 200myp-p
2u
Burst Chroma  Burst Chroma |
: H () O MH e

fsb {n} = fsc (n) = 4.433619MHz (Same phasel
The phase relaticn of the above
signal is as shown on the right. 8 )

\ R-Y
The phase relation of ec {n) and S )\\
n
ec (n+1) to the burst may not B-vY

always be as shown in the figure A
above: the test items for the
ec (n+1)

phase relation in particular
should be variable.

The above timing is standard: there is an allowance of 1.5
ps after SYNC fall and 12 ps before SYNC fall in HD rise,
and 2 to 7.6 ps in HD width.

The input amplitude should be 1.7Vo.r~Vcc.

INPUT SIGNAL

.

Ta7vo_s SYNC at pin ®

H [3_“’0‘_': HD at pin &
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

TEST CIRCUIT

] o e
3 a| &
2.9voc (29 23 21) (20
o = T T 10k
$26 i
[ ]
.1 Tl 7
A gy . 519 s17
8
3 G R [B lv-
26) [25] [24] [23] [22] [21] [20] [19) [18] [17
GND
M51403FP/GP

SG4

&

Units Resistance: Q

Capacitance: F

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING)

. 0.60
s |_51403FP
&
= N
O 043 N
oy
a \
w M
2 030 -
o /}\ *
@ 023 51403GP =
ol ERE
= .
o} [
o
0 ey

0 25 50 75 100 125 150

AMBIENT TEMPERATURE Tal*C)
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MITSUBISHI ICs (TV)
M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

APPLICATION EXAMPLE (PAL.Secam dual)

200 0'01“]— :
_Bell 10y Q@BLK
01w i e 8200 '
SECAM g4 28K "7 (1822) [ 620
HHOGEMA 1000p g, (1818) 7y | 100K |
E (1818) KILLER
|_ | QuT
22009 ‘o - o
1000a 22p
24] [23 ]%% 21 19 1_] [17] [ie
0.01 u:f
- M51404AFP

ﬁfwff

lsan 1000p
15k

\_g_

UDIu

780

3590
DB !
a.2uH?7 1oL 3902 | igié:“@ L
2 COLOR
A Dra1® 1 OORS sk

M51403FP/GP

17 [l 20 \_2l| 22| |23} |24| |25] (26 |__J |__] 23| [30] {31
vce 10 Vcc
+ 0.0 u
é) 1003
; PIX + SOk Cen |
= - 9 | L
¥ G 001 OUT

vee
S o—@ 4.5V

U-its Resistance : &
Capacitance : F
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEQO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN

Pin No. Name Peripheral circuit of pins
SECAM S Vee
© B-Y Input g |9 CT'/' ?
SECAM 10k
® R-Y Input e 4
® PAL
R-Y Input
PAL
® B-Y Input GND
Vee
@ Chroma Output]
% (=]
(=
m
GND
@ Vel
N Vee
=l g
Q) VCO Input et N -
; 'i 32
GND
Vee
1k2 105k
VCO Input
2

GND

©) VCO Output
1

Vee

GND
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont)

Pin No. Name Peripheral circuit of pins
GND
Vece
> >
® VCO OQutput
2
D
Vece
@' APC Filter l‘*
—— GND
Vee
® ACC Filter %f
1 GND
@®
TVCC
J
@
@ Burst Cleaning
? GND
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MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont)

Pin No. Name Peripheral circuit of pins
Ve
® Burst Gate
Time Constant
1.2k
12k
—AN
GND
N.C. _—
@ Contrast Control
Horizontal
Sync Signal
Input {SYNC)
GND
Horizontal
Drive Signal
Input (HD)
GND
s RENESAS



MITSUBISHI ICs (TV)

M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont)

Fin No. Name

Peripheral circuit of pins

@  |VIDEO Output

{inverted phase!
GND
@ B OQutput
@ R Output
(@2 @)
@ G Output
@ GND s

@ Color Control

Vee

30k

3k

GND

@ 'Chroma Input

@ Vee2

Picture Quality
® |Control

30k

-
|

GND
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MITSUBISHI ICs (TV)
M51403FP/GP

PAL VIDEO CHROMA SIGNAL PROCESSOR

DESCRIPTION OF PIN (cont.)

Pin_No. Name Peripheral circuit of pins

Vee

@ VIDEO Input

GND

@0 Killer Filter

é [ WVoe
@ Killer Output @%}
.f' GND
Vee
5
=¥
@ iD Filter
"4
(=]
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