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)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DESCRIPTION

The M52778SP is a single-chip semiconductor integrated circuit to
process signals of a color TV. Circuits to process video IF, sound IF,
video, color, and deflection signals, a 12C bus control circuit, and D/
A are build in this device.

This IC can be used not only for popular-type TV sets but also for
middle-class TV sets. Combined with a SECAM chroma decoder,
the M52325AP, this device can process signals of every type of TVs
in the world by discriminating them fully automatically.

FEATURES

® A built-in 12C bus control circuit makes it possible to reduce the
number of peripheral parts and rationalize production lines.
® Various filters (TRAP, BPF, Y-DL, RGB clamp) are build in this IC.

® PLL detection system is introduced to process video IF and voice
IF. Furthermore, AFT coil is not necessary.
® DL aperture control

® Color signal frequency and vertical frequency of TVs of every
type can be discriminated fully automatically.

® Horizontal/vertical countdown system

* \V-Ramp output

* RGB output

APPLICATION
PAL/NTSC CTV

RECOMMENDED OPERATING CONDITION

Supply voltage..........cevvvvrineecenieeeerenennn. V8, 24=5V, VO, 20=8Y

Rated supply voltage..........ccoovvvininininin . V8, 24=4.75 t0 5.25V
V9, 20 =7.6 to 8.4V

Maximum output current.........ccccveeeviniieciicerinsenne... 5.0mA (pin13)

PIN CONFIGURATION (TOP VIEW)

AFT OUT [1]
LIMTER IN [2]
RF AGC OUT [3]
IF AGC FILTER [4]
VIF GND [5]

VIFIN 6]
VIFIN [7]
VIF Ve [ 8]
HVce E

RAMP AGC [10]

scL [11]
scpouT [12]
HouT [13]

SDA [14]

HOSC [15]

AFC 1 FILTER [16]
I REF [17]
+RAMP OUT [18]
-RAMP OUT [19]

HiVee [20)
ROUT [21]

G ouT [22]

BOUT [23]

VCD Ve [24]

BIN [25]

CONTRAST CONT. [26]

—

dS8LL2SN

52 VIDEO OUT
[51] VIDEO APC FILTER

[50] vco
49] vco

48] FM DIRECT OUT
[47) EXT AUDIO IN
48] AUDIO OUT

48] - (R-Y) IN

[44] - (B-Y) IN

43) - (R-v) OUT
[42] SECAM REF.
[41] - (B-y) OUT

[40] X-TAL 4.43
39 SYNC SEP IN
[38] Y swout
37) VCD GND

36) TV IN

[36] CHROMA APC FILTER
34 EXTIN

33) AUDIO BYPASS

[32] X-TAL 3.58

[31] FAST BLK

30] KILLER FILTER

[29) RIN

E] AFC2 FILTER

(27] GIN

Outline 52P4B
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SCP OUT
@ - (B-Y) IN
X-TAL 3.58

HOSC
<) AFC 1 FILTER

(&) AFC2 FILTER
@ - (R-Y) IN

Q) X-TAL 4.43
&) VCD GND

(&) CHROMA APC FILTER
KILLER FILTER

;

(&) SYNC SEP IN
&) EXT IN

+RAMP OUT

WOHHD dyd10

diHl
L

dvdl'd

_______J

-RAMP OUT _ RAMP AGC

SECAM REF.
GIN HVec
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GOouUT

RIN BOUT
BIN ROUT

al
WILSAS _

noal

DINEOd
[13a _ .

FAST BLK
SCL

03aiA

ray

N =
=)
o
33
03diA [ ssanauwhs L. > =
. 1SYHINGD T S
(v £
' =
1 O
; (&)
1

ray A¥130

|

AFT OUT

VIF IN

&
L

20n _ 20V 4i _|v 29V 44
[)

..

LIMITER IN (=)

AUDIO OUT SDA

EXT AUDIO IN
AUDIO BYPASS
FM DIRECT OUT
VIF GND

Hi Voe (§)
VIDEO OUT

BLOCK DIAGRAM

o -

veo B
vCo @

VIDEO APC FILTER

IF AGC FILTER

S

RF AGC OUT VIFIN
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vee Supply voltage 6.0, 9.0 v
Pd Power dissipation 1.69 w
Topr Operating temperature -20 to +65 C
Tstg Storage temperature -40 to +150 C
Surge Electrostatic discharge -200 to +200 v

I°C BUS DEFAULT CONDITION OF ALL BLOCKS IN M52778SP

sub address | 00H 01H 02H 03H[ 04H [osH 06H 07H
function | DLA| P/N [vcoa|avsw |+.5/6.0] DFA | TRF2| DBF [TRAP|VidG | ATT |stare [DEFE| coNT [DLTA|TvexT[AUTO| TINT
Al DATA 20H 20H 00H 40H| 00H [20H 02H 40H
Blocks | function 320 [3]o0 loJo[o]JoJo[oJea[o]o[3][2]o0o]o0]e4
sub address[08H| 09H [oAH| o0BH [oCH]|oDH|oEH [oFH 10H 12H 13H
function  |coLoR| SET| HP | BRI | DR [MUTE| DB | CR | CG | CB |V-PO| TRF | HA [suePo[ ACL [SER|HST [AFca| ACL
Al DATA 20H[ 40H [20H[ 20H [20H[10H[10H | 10H 60H 00H 40H
Blocks | function 32208 |32]3]o|[32]w6[16]16]0][1]1]o[1]o]o]o]o

Please refer to the following sub-address data for each parameter you measure.

ELECTRICAL CHARACTERISTICS (Ta=25 C, pin8 and pin24:5V supply/pin9 and pin20:8V supply unless otherwise noted.)

Test conditions
Input signal| SW s|s 5|s ) Limits
Sumbol o t 4|16 4445 Sub address function Vce it I
e e P|P|P|P|P|P|P|P|P|P|P 00K L0147 | 0% FIP|P|P i
nput| SG | PIN |y |34 |12[13|16|18|19]46{4s[s2[oc [ [vo| Y| ArT 8 | 9 |20[o4| Mim | TyP. | Max.
W
Supply current
Default conditions of SW 1)1 0]0 20H | 20H | 40H
supply current PIN 32[o[32]o] 64 sv|av|sv[sv
Icce Ping, 24 sw PINg:
lccaa supply current PIN | | v v 70 | 110 | 150 mA |5nss
Ping sSw
lcce supply current PIN | ‘ ¥ 50| 60| 70| mA
Pin20 SW
lcczo supply current m | ‘ = 5.5 |10.0(15.0] mA
VIF block
Default conditions SW 1)1 oo 20H | 20H | 00H
of VIF PIN 32[o32[0] o 5V|av|sv(sv
Vde Video detector output e
NEG DC voltags (NEG) PIN TS M | l 43| 47|51 v
Vdc Video datector output SW 60H
POS DC voltage (POS) PIN Py M | l1 162024 V
Vo Video detector output SwW 0
NEG AC voltage (NEG) v [sG1 PIN M | | 19| 22|25 V
Vo Video detector output sw 0 60H
POS AC voltage (POS) vV [sG2 PIN M | ‘1 192225 V
P/N Video S/N V | SG3 v 0 50| 55 dB
PIN M | |
Video frequency sSw| |o
Li characteristics Vo5& PIN M | | 45|55 MHz
3




MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS (cont.)

Test conditions
Input signal| SW Limits
pates 186 484 fs Sub address function Vee
] P it |N
Symbo arameter ; ANNEEEEER o (G 5 AP Uniit |Note
nput] SG 1 PIN'1 1 13| 4 |12]13[16|18{ 10|46(48|52[oL | o1 [ve| Y| Tt 8 | 9 [20/24| M- | T¥P- | Max:
W
i Input sensitivi V | SG5 v 47| 52| dB
Gl P v PIN ml [ [ ]
Vin Maximum sW
max permissible input LAl PIN M | | 102|107 dB
AGC control SW .
H B calcu-
G range PIN [ 1] 50| 60 dB %t
Maximum IF Sw
VAH AGC voltage PIN M | | 40| 44| 48| V
IF AGC voltage Sw
vaT v |sG7 22| 26| 30| V
(80dBu) PIN M | ‘
Minimum IF sw
vaL AGC woitge (ECI = = N 1.5) 19| 23] v
AFT defeat SwW
L 37| 40| 43| v
voltage PIN [M 1]
AFT AFT detector SwW mv/
N sensitivity (NEG) | ¥ | SCO BN Tm T a3l 61| 79| b
V1H Maximum AFT SW
N voltage (NEG) Vo se10 ST 7 72| 7.7 v
ViIL Minimum AFT SW
N votage NEG) | ¥ |%¢" BN Tm 17 03| 08 v
Maximum RF SwW
Vi AGC voltage V |863 5N Bl 72| 77 v
Minimum RF sw
Wk AGC voltage V868 oy 17 03| o8| v
Capture range Sw
CRU vV | SG9 0.8 1.2 MH
(upper) PIN M| ] [ z
Capture range SW
CRL owe) e =y W T 22| 26 MHz
Capture range SW calou-
CRT | (total) PN 17 30| 38|  [MHz|caks
SwW
IM Intermodulation V |sG12 31 36 dB
PIN M | |
SwW
DG DG V |5G13 3 7| %
PIN M[ ] ‘
SW
DP DP V |sG13 3| 7| deg
PIN M| ] [
SPN Sync ratio (NEG) V |5G13 oW 25.0(28.5|32.0| %
yne et PIN M | ] 0128.5(32.0| %
Maximum delay SwW DA0H
DLPH | point(NeaPos) | V' |58 BN oo | 9| 96| |dB
Minimum delay Sw 3FTFH
DLPL | point(NeG/POS) | V' |58 BN s3] | 70| 76| 0B
SIF block
Default conditions SW 1 0]0 20H | 20H | 40H
cislE: PIN 32]0[32]o] 64 svav[ev[sv
SW
VAF AF output (DC) s |saa 20| 24| 28| v
PIN M [ ‘
VoAF AF direct output oy — sW 00| 570| 740 meme
N (4.5M) PIN M | |
VoAF AF direct output sSW
P (5.5M) & N INEEE 430| 570 710| mvems
VoAF AF direct output SwW
S |sais 440| 530 740 mvr
5 (6.0M) PIN M | ] mVrms
4




MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS (cont.)

Test conditions
Input signal| SW Limits
putsig f 186 484;‘55 Sub address function Vce
] P it |N
Symbo arameter ololololololololole ooH To1r T o3 Tl Unit |Note
nput] SG 1 PIN'1 1 13| 4 |12]13[16|18{ 10|46(48|52[oL | o1 [ve| Y| Tt 8 | 9 [20/24| M- | T¥P- | Max:
w
VOAF | AF directoutout | g |sqq| SW 460 | 615| 770 mvems
M (6.5M) PIN M [ |
VoAF Maximum AF sW 7FH
max output (6.0M) Gl e 7 I BEE 860 | 1140/ 1420 | mvems
Maximum SW 00H
ATT attenuation (6.0M) S |[sa8 PIN " | I 5 59| 68 dB
THD AF output SW
AF distortion 6.0M) | S [5C"8 BN ” [ 1] 1 3 %
Input limiting SW
KM sensitivity S [saweo0 G 7 40| 46| dB
sSw
AMR AMR S |[sazo 49| 50 dB
PIN M | |
SW
AFSN | AFS/N S |seat = - n 53| 63 dB
GEA EXT audio GAIN | EXT | sae2 | o OOH | S 20| 00| 20| dB
i ol PIN M [ [az[1] 72 e

ELECTRICAL CHARACTERISTICS (C0 to C12:input SG50 at SY IN C13 to C21:input SG60 at SY IN)

Test conditions
Input signal| SW Limits
G f % ‘;‘i 485 Sub address function Ve b
Symbol Parameter o6 To7n Tosn Unit |Mote
plP[plP|P|P[P|P|P|P|P PlP|P[P],,
Input] SG | PIN | 3 | 5| 4 |12|13|16[18|23|a1|a2|43 ou (]l rinT [ 8 | g [20[2a| Min- | Tv. | Max.
T
chroma block (PAL)
Default conditions SwW 11 o|o 02H | 2FH | 40H
olichroma PIN 2[ofo] 47 [o]8 svav[ev[sv
Output signal sSw
cn amplitude 1:- (B-Y) VI |ss4p PIN M | | ‘ 480 | 680|880 |mVer
Output signal SW
Cn2 amplitude 2:- (R-Y) VI |ssap PIN M | | | 390 | 530|670 | mVee
Ac Ac VI |vsS4P| SW 5 5 sl aa
1
° ° v=+6d8 | PIN M ] [
Acc Acc u |VS4P v 3| 0 3| dB
2 2
v=-20dB | PIN M [ ] ]
VI |vS4P| SW
ov Chroma overload | 1 3 5| dB
eb=800mV | PIN M [ ] |
VI |VS4P| SW
—_— Threshold color |. e
killer on v=variable | PIN M [ ] ‘
. Residual color Vi | VS4F | SW
BlIE: leakage at killer on --40dB | PIN M | | ‘ 0| 30| 60[mVer
APC pullin Vi |vser| SW +300[+550 f=eb
APC1 H
range 1 f=variable | PIN M [ | | -300| -450 % |=ec
Ratio of Vi |VS4P sSwW =
R/BP 0.45] 0.6|0.75
L el 56 S| PN M| M| 1] | =
R-Y Demoduration VI | VS4P| SW -
80| 90| 100| de
3 M HY _ iioedwrs AN M| M ] l ol
Residual carrier SW
ce leakage VI [$$4F o 7 B | 0| 50| 100{mvee
Offset of 4.2M| SW
DDH demodulated Vi sin 100 mv
output by line wavel: TN M




MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS (cont.)

Test conditions
Input signal| SW Limits
putsl f 186 484;‘55 Sub address function Vee
Symbol Parameter o6n To7r Toon Unit |Note
Input| SG | PIN PIRIPIPPIPIP PIE (PP TV SE[H A [l I Min. | Typ. | Max.
1|3 |4 [12]13|16|18]23[41 (42430t B a0 | 1y [5F | 8|9 [20]24
T
chroma block (NTSC)
Qutput signal SwW 46H
Sl ampliude 3- @) | V! |SSN T = H 5] ~tovleotoyl 470| 670|870 [mves
Qutput signal SwW 46H
Cn4 amplitude 4:- (R-Y) VI |ssaN = m | | 6] 320| 480| 620 | mVe-r
V83N
VikN Threshold color Vi . 33N | BW 46H 46| -38| 4B
killer on v=variable | PIN M [ ] 6]
: Residual color Vi | V83N | SW 46H
kil leakage at killer on eb=0mV | PIN M | | 6‘ 0| 30| 80 |mVee
i vl |vsan| Sw H 350 | +870 -
apca | APCpullin |_ S 6 +350] + e
range 2 f=variable | PIN M | | ‘ _350| -1000 50Ktz
Ratio of VI [vsan| sW yrm
R/BN 04| 06| 0.8
(R-Y/B-Y) b PIN M [ | 6|
R-Y Demoduration Vi | VS3N | SW 46H
80| 95|110| de
N phase R-Y b h PIN M ] 6] 9
! VI [vsan| sw 7FH | 46H
TC1 Tint control 1 N R BN " | | 7 6] 25| 45| 60| deg
VI |vS3aN| SW 00H | 46H
TC2 Tint control 2 | 25| 45| 60| deg
bemonochroma) PIN M [ T o [s]
chroma block (others)
SECAM ref sw 41H
SRA . 200 | 400| 570 | mVe.
output amplitude PIN M | | 1 ‘ sv|av|av|sv T
SECAM ref output SW 41H
SRD B i = 7 B d 38| 43| 48| v
System Sw 25H bus
AUTO 1 identification 1 VI |584P 0001 ?:;g
4.43 PAL PIN M 1 | 1 ‘ 1 ‘ mods
System sw 25H bus
AUTO 2 | identification 2 VI |SS4aN 0101 :’:;g
4.43NTSC FIN M 1 | 1 ‘ 1 ‘ mode
System SW 25H bus
AUTO 3 | identification 3 VI |ss3p 1001 A
3.58 PAL PIN M 1 | 1 ‘ 1 ‘ ead
System SwW 25H é:auts
AUTO 4 | identification 4 vl |ssan 1101 a
3.58 NTSG PIN M 1 | 1 ‘ 1 ‘ s
System SwW 25H é:lus
AUTO 5 | identification 5 0011 ata
SECAM PIN MRERE | 1 ‘ 1 ‘ read
System sw 25H bus
AUTO 6 | identification 6 --00 :*:;3
black & white £ M 1 | 1 ‘ 1 ‘ mode
6
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

% sk .| 08H OBH 13H
function [ COLOR| DR | MUTE | ACL | SER | HsT [aFcg]

Y DATA | OOH 20H 47H

0 Jffunction] o [32] o [15] 0] o] 0]

ELECTRICAL CHARACTERISTICS
Video & RGB I/F block ( input SG50 at SY IN. (Y5 to Y7, Y36 to Y46:input SG60.)Vcc:P8, P24=5V.P9, P20=8V)

Test conditions
megLaangl G 2186 484 fs Sub address function e
Symbol Parameter olololelpls 02H 04 oHs 06H 0'_‘? 0oH G',_(': 10H Unit [Note
input| SG | PIN |5 oo loaloglacl o :{z ol ﬁpﬂ Egﬁg%%ﬁ% e Min. | Typ. |Max.
Defaut condtions of swl1|1|o]o 00H ooH [29) 024 |40} 40H [29] 6oH
SImEacElE PIN oJoJoJo[oJo]o]o]32[2]o]oe4[0[8e2[0] 1]
7F
Y Maximum.video vi [seal W H 32| 41| 49| ve.
R PIN [ M [ EEEEEENCEEENEEEEN N
40
GY Video gain vi |seal W H 8| 11| 14| dB
PIN [M MM HEEEEENCEE | | |
40
FBY \Ndeofrequ_enlcyr vi |sce SwW 33H H 4] 0 dB
characteristics m m | ‘ | | ‘ 51| o4 I ‘ ‘ | |
2AGY Zﬁ;ﬁtﬁﬁg“‘ VI |SGA S:: v 1T T B ;’T: B 15]2.1 | 27| vee
Chroma trap Sw 00/20H 33H 46H
CTR attenuation 1 VI SGF N MMM [T 1 Jer] Is1] [ ] 6|8 || T -
GhioiA rep fiie SW 20/28H 33H 46H | | 00/60H
TRET | agianenvaton1 | V' | SOF FoiiTaam [ To[ [1] J51] [T Tele] | o]
Chroma double trap Sw 30H 33H
DTRI | oiome fouos VI [SGF T T o n | u 20| dB
ch Sw 00/20H 33H
TR | ateniatone | " |%O® Fonfatwtwl [ [ [T T [ o il | [ T T [T || 1] o]
Chroma trap fine Sw 20/28H 33H 00/60H )
TRF2 | g atenvation2 | V! |SCB 50 TvTaTm [ o] [1] J51] ] [ Jor]
SwW 30H asH
DIRg | Jwenatowsber: | . [s6B SR T T B | B 20| aB
, SW 0OH
YDL1 Y delay time 1 VI [SGA | TTTTT] o] | B 155 | 240 | 325 | nsec
i sw 01H
YDL2 Y delay time 2 VI | SGA TR | l | | l | 1[ l l | | 135 | 220 | 265 | nsec
¥DL3 Y delay time 3 VI | S3GA e Bl 250 | 380 | 450 | nsec
PIN [M[M|M HEEEEEREEE | |
¥DL4 Y delay time 4 VI | SGA SW i) 345 | 500 | 605 | nsec
PIN [M[M|M HEEREEREEN I [
32
GTnor | Video tone 1 vi |sas| W 2 g 11| 1.8] 2.1| vee
PIN [M]M]M [ T T T T Jeof Joo] T ] l [ 1
) sw 3FH |32
GTmax | Video tone 2 Vi |sGB o| 36| 6.7 aB
PIN [M]M|M L L[ [ 1 [s3 oo | | I |
32
GTmin | Video tone 3 vi |sas| W 00H TH 10| -4| -1] B
PIN [M[M[M HEEEECINEEE l [ 1
a2
GT2M Video tone 4 vl |SGB S 200k [ -20[1.0| 40| dB
PIN [M|M]M | [ [ [ ] Ise sof | | | | |
7




MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS
Video & RGB I/F block (cont.)

Test conditions
L f 156 484 485 Sub address function s
Symbol Parameter 02H 04H (']45 06H Oﬁ\ oeH G,,:: 10H Unit [Note
plr{r|P|P|P .
Input| SG | PIN 21|22]23|26|38]40 "is %F E DFB 1’; VG” ig EE‘,&?%E% %H STE olos ,}E, TFH ” Min. | Typ. |Max.
6.0 P T
) swW 20H |32
GT5M | Video tone 5 VI |sGB H 4 |-14[12] dB
PIN [M|M[M L L[ [ [e2 o] [ | I [
VI |SGB| sw 15
GYnor Contrast 1 212529 |Vep
f=100kHz | PIN [M|M|M | ] | | ] | 64 [ ] l | |
. vl [sGB|sw .
GYmin | Contrast 2 H 50 | mv
f=100kHz | PIN [M[M[m | ‘ | | ‘ | 0 | | | | |
40
Lumnor | Bright 1 i H 1.1] 14| 1.8| V
PIN [M|M[Mm [ TT T T[] HECH [ 1
7F
Lummax | Bright 2 SW H 06| 1.0 14| V
PIN [M MM HEEEEN L= | | |
00
Lummin | Bright 3 AW H 14|-1.0(-06| V
PIN [M|M[m HEEEEN [ [ [o] | |
sSw 00/3FH
D (R) Drive R vl |sGa M o 29| 55| 7.1 dB
PIN Pt
swW aH
D (B) Drive B vl |sGa m o/ 29| 55| 71| dB
PIN 63
7F 00
EX(R) | EXT(R)I/O EB |sap i 8 H H 48| 60| 7.2| vee
PIN [M [ TT T T T I= 1T Jol] [ 1
7F 00
EX(G) | EXT(G) O 8 seD SwW . H H 28|60/ 7.2| ver
PIN| M L= [ Jof | [
7F 00
EX(B) | EXT(B) O FB |sap A g H H 48| 60| 7.2| vee
PIN[M] M [T T T T T TT= T TTel] [
Video & RGB I/F block (cont.)
Test conditions
MpULaRral) S f 186 ;‘i 485 Sub address function Limits
Symbol Parameter o OIE o ﬁorf OIE?-IE ?:: 13H Unit |Note
plr{rP|P|P|P .
Input| SG | PIN Min. | Typ. | Max.
i 21122/231261381401 o | oo/ velco ot [T ad| B et colcal S [B[25] | |
GREE (Hjﬁeset voltage sw 4!-? -160| 0 |160| mv
' PIN| [M HEEN [ [ ] Jes HE
40
oFpg | Offset voltage Sw H -160| 0 [160| mv
i PN MM [T T[] [ 11
C(R) Cutoff R ks R 10[14 | 18| v
PIN [M HEER [ [ [ [oqs L[]
C(G) Cut off G oW il 10[14] 18| v
PIN| [m HEER [ | s [ [ ]
—
c(B) Cutofi B oW = 10[ 14| 18| v
PIN M HEEE | | [ ]




MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS
Video & RGB I/F block (cont.)

Test conditions
Mputalel) SN f 156 484 485 Sub address function LK
Symbol Parameter | 1ol o N - 02H ?-15 08H ?_?0'_? OF??_IE?_‘F 13H . ) Unit |Note
npu 21 2223263840:5 oF | o T vi|col o EE:F%E';BI“ cnca|ca|AC[SE |Hs| AR in. | Typ. |Max.
Y delay time SW 02H 03H
DLF fine VI | SGA PIN MM |1| | | l 3] | [ | | 9| 45| 65|nsec
SW 111 7F|48
Cconi Color control 1 -R |SGE HIH 150 | 310 | 500 | mvee
PIN [M HEEE [ [ [=]r2 A
00|48
Ccon2 Color control 2 A |see| %W A H|H 10| 150 | mvee
PIN [M HEEN [ [ [o]r HE
sGB | -
VMF Video mute Vi -50 | -40| dB
szt [ PIN (MMM Mgl;E
32 40|7F
MTXB Matrix 1 B |SGE SwW ! 20H H H|H 05| 0.8| 1.2| vee
PIN [M LT [0 Iso] |1 [64]r [T
32 40|7F
MTXG Matrix 2 8 |see| W ik 2 H H|H 80190 | 300 | mves
PIN| [M L[ (1] sof | | [64]= [ T1
, SW 1)1 20H = e
MTXR Matrix 3 -R |SGE 05| 08| 1.2| vee
PIN M L L [0 Iso] | | [64]w [T]
32 40|7F
MTXG1 | Matrix 4 A |see| %W Lk R0H H H|H 200 | 400 | 600 | mvee
PIN| [M T T T 1] Iso] 1T [64]er [T
Sw 00
osD1 0SD speed 1 EoEs | SGD H 20| 90|nsec
PIN [M|M|M HEER | [ [o [ 1
EREG sW i
0osD2 0SD speed 2 esre | SGD H 50| 160 | nsec
PIN [M|M[m [ [ [[] [ [ Jo HE
sw 47
GY¥max1 | Contrast 3 VI | SGA 37| 46| 6.3| Vrp
P umialE] [ LT[ [T ] | [ ] [
, SwW i
GYminl | Contrast 4 vVl |SGA 0| 50|mvee
PIN |M[M|M]ov | ‘ | | ‘ 121 ‘ | [ | |
Bright control swW 4 P20=
ABR . 2.0 v
Vec=8.5V at pin20 PIN M | | | | | | | o | | | 8.5V
7F 20(20|20
PACL1 Peak ACL 1 vl |SGB Sw H| OOH H|H[H| O0H 10| 20| 30| V
PIN| |M [T T 1T l=lo]] 32[32[32[o[oo]0
SW 7F ooH 20[20(20] o1y
PACL2 | Peak ACL 2 vl |SGB 2 H|H|H 32| 42|52| v
PIN| [m [ TTTT [=lo]] 32[32[32| 8]0 o]0
7F 20[20[20
PACL3 | Peak ACL3 vi |ses| W a0 HIH[H| 4™ 34| 44| 54| v
PIN| [m [TTTT J=lo]] 32]32[32[15] 0 [0 ] 0
9

RENESAS
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M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

e 06H 08H
N [tunction| ouma | V| auTo |coLor
unctt EXT
D DATA 20H 00H
0 [funcon]| o [ o [ 1 0
ELECTRICAL CHARACTERISTICS
Deflection block
Test conditions
Input signal| SW Limits
put sig f 186 484 485 Sub address function Vce m
Symbol Parameter 09H 10H u 1H2 13H Unit |Note
P|P|P|P|P|P|P|P|P Pplr|P|P]|
nput| SG | PIN |15113116|18|19]21|22(23[39| 5 o [l v | acseus|ae| |8 |2 fPojes Min; |:Tve: | Menc
T Po[ F|™{sizjve| L R | T ce
Default conditions sw| [1]1 o|o aoH | eoH [29190  47n
of deflection
PIN o|8[o[1]1]32[o|15[o]o[o] [sv|sv]ev[sv
Sync. sep. input SW
155 sensitivity; current PIN M | | | | | | | G (e
Burst gate pulse sw
BGP1 timing 1 (PAL) SY | SGa PIN M m | | | | | | | 1.5| 25| 3.5| sec
Burst gate pulse SW
BGP2 fiming 2 (NTSC) SY | SGb TR " | | | l | [ l 16| 2.6| 3.6 sec
Burst gate SW
BGPW pulse width SY | SGa PIN [ | | | | | | | 48| 6.0| 7.2| sec
; i SwW
Horizontal free-running
fH i et EEE [T 15.3|16.7|16.1 kHz
. . SGe | SW
Horizontal pull-in :
FPH1 range 1 8Y t:\:;|- PIN M M ‘ | ‘ ‘ | ‘ ‘ +580 | +780 Hz
. . SGe | SW
Horizontal pull-in :
FPH2 SY |f=vari- -440(-220| Hz
e e | PN | [w wl [ ]] L[]
Horizontal pulse SW
HPT1 fiming 1 SY | SGa BIN m " | | | l | [ l 7.0| 8.1 9.2| sec
Horizontal pulse SW 00H
HPT2 S SY | SGa -2.0|-1.4|-0.8| sec
timing 2 PIN| [Mm m| Jo| | ] HEE
i sSw 78H
Hpr3 | Horizonalpulse | gy fgg, 08| 1.4] 20| sec
timing 3 PIN| [Mm M| J1s] | ] [T 1]
i SwW
TH Horizontal pulse 21| 25| 29| sec
il PIN | [m HEE [ [ T[] Jer
Harizontal pulse sw
VH : 3 4 v
amplitude PIN M | | | | | | |
Horizontal pulse SW 57H
HSTO . 3l 4 v
stop function PIN M | | | | | 1 | |
SwW 0 47/67H
AFCG AFG gain SY | SGa 2.0| 40| 10| dB
PIN M HEE [ [ o]
Vertical free-running SW
v 41| 44| 47| H
froquendy PIN M HEN [ [ [] ’
50/60 SGd | SW w-
AVERS | identification5 | S |rronz [ PIN [ 111 [T11 0 Hz 1h720
Sw
SwW Service switch 35 4| 45| V
PIN M[M HEE [ [ ]
. : SGd | SW 111 0|0
Vertical pull-in ; w-
PRV range SY |l piy M ‘ | ‘ ‘ | ‘ ‘ 85 Hz |p7-4
i SwW
W Vertical pulse, 0.35(0.52|0.65|msec
width PIN M HEN HEN

10
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M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS
Deflection block (cont.)

Test conditions
Input signal | SW sls sls ) Limits
416 4445 Sub address function Ve
Symbol Parameter ooH | 10H '” 1H2 13H Unit |Note
PIP|P[P|P|P|P|P|P PIP|P|P|,,
nput| SG | PIN \15113116|18|19]21|22[23[39] < ol |7l v | acseusae| |8 |2 [20]24 Min; [Ty (e
T PO| F siZIve| L [R| T |CG
Vertical blanking SW
VBLKW width (pin21, 22, 23) m i | | | ‘ | I ‘ 1.35| 1.5| 1.6 |msec
50/60 SGd | SW i
AVER1 identification 1 SY | etz PIN | | | | | | | 63 Hz 1p7-1
50/60 SGd | SW w-
AVERZ | identificaton2 | SY |7z [ PIN 1T 1T 57 Hz o4
50/60 SGd | SW W
AVERS | igentification3 | ¥ |wsarz| PIN 1T [T 53 Hz |2,
50/60 SGd | SW e
L2 identification 4 B 47Hz | PIN | | | | | | | 47 Hz p720
Vertical sync. SY | SGd | SW
WVSS detection f60Hz width 9.5 sec
minimum width variable PIN M
Rsit \{artical ramp sy |saca swW 900 | 1100|1300 | mVer
size PIN M HEN HEN
oo
Vertical ramp sSw ‘:f
R s1 size control SY | SGA B3| 93| 103| %
range PIN M &
: 20
Vertical ramp SwW 7F/60H [
Rpo1 position control SY | SGA 120 | 170| 220| mV
range PIN M A 32
Vertical position SW
Rgc center adjustment SY | SGA oI I | | | l | [ l 4 27| data
Vertical ramp out SW
i pulse width (PAL) | Y [SCA BN 5 EEE 1T 520 | 545|570 | sec
11
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M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

ELECTRICAL CHARACTERISTICS TEST METHOD
P/N Video S/N

1. Input SG3 and measure the rms value of output signal at pin 52.
2. P/N is defined as follows:

i VoNEG measured value (Ve-p) 10° 0.7
P/N=20log Measured value (mVrms) (dB)

BW Video frequency characteristics

1. Input SG4 and set the frequency 2 to 37.9MHz so that the beat
element of 1MHz is output to pin 52.

2. Then set the applied voltage at pin 4 so that the beat element of
1MHz at pin 52 may be 100dB .

3. Decrease 2 to the level at which the beat element becomes 3dB
smaller than the element of 1MHz, and read the value at that
level.

PG ~—~— E B

1MHz BW

Vin min. Input sensitivity

1. Decrease SG5 level until the video detector output is 3dB
smaller then the measured value of Parameter V3 “Video
detector output”.

Vin max. Maximum permissible input

1. Input 90dBu SG6.

2. VA is the output level at pin 52. Increase SG6 voltage until the
output at pin 52 becomes 3dB smaller than VA. The input levell at
that time is the maximum permissible input.

AFTN AFT detector sensitivity (NEG)
V1HN Maximum AFT voltage (NEG)
V1iLN Minimum AFT voltage (NEG)
See the following figure.

V1HN ! )

Y

37.9Mz )

39.9MHz

AFTN is defined as follows:

AFTN= (5.0-3.0) 10°mV (MV/KH2)

f kHz

IM Intermodulation
1. Adjust the applied voltage at pin 4 so that the lowest output
signal voltage at pin 52 is 2.2V.

P52

2. Measure elements of 1.07MHz and 4.43MHz of output at pin 52.
3. IMis defined as follows:

= Element of 1.07MHz dB
IM=20log F1 et of 4 43Mrz °0)

ATT Maximum attenuation
1. Measure the element of 400Hz of output at pin 46.

VOAFmax
20log Measured value (a8)

2. ATT=
LIM Input limiting sensitivity

Decrease the input level of SG 18. Measure the input level when the
element of 400Hz at pin 46 is 3dB smaller than Voarm (S6:
Maximum AF output (6.0M)).

AMR
1. Vam is the element of 400Hz at pin 46.
2. AMR is defined as follows:

AMR=20l0g Voars (mVrms) (dB)

Vam (mVrms)

AF S/N
1. Measure the noise (20Hz to 100kHz) of output at pin 46.
2. AF S/N is defined as follows:

o VoAFmax
RRS=atiog Measured value (dB)

GEAu EXT Audio GAIN
Input SG22 at pin 47, and measure the output Vr-p at pin 46.

Input signal Ve-p (dB)
put signal Ve-r (pind6)

GAIN=20log Out

Cn1 Output signal amplitude 1 (PAL)

Cn2 Qutput signal amplitude 2 (PAL)

1. Input SS4P to VI IN.

2. Measure output amplitude, Cn1 and Cn2, at pins 41 and 43
respectively.

RENESAS
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VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

Acc1

1. Input VS4P (eb=570mV:level+6dB) to VI IN.
2. Measure the output amplitude at pin 43.

3. Acct is defined as follows:

Measured value (Ve-p)
Cni (Vp-r) 8

Acci1=20log

Accz

1. Input VS4P (input level:20dB) to VI IN.
2. Measure the output amplitude at pin 41.
3. Accz is defined as follows:

Measured value (Vp-P) (dB)

Acce=20log Cni (Vep)

OL Chroma overload

1. Input VS4P (ec=800mVp-r:chroma+3dB) to VI IN.
2. Measure the output amplitude at pin 41.

3. OL is defined as follows:

_ Measured value (VP-p)
OL=20log Tl (Ve F) (dB)

VikP Threshold color killer on (PAL)

1. Input VS4P (level:variable) to V1 IN at input level 0dB.

2. Lower the input level whth menitoring the output amplitude at pin
41 and measure the input level when output amplitude isnot
found.

KillP Residual color leakage at killer on (PAL)
1. Input VS4P (level:40dB) to VI IN.
2. Measure the output amplitude at pin 41.

APC1 APC pull-in range 1

1. Input VS4P (f=eb=ec=variable) to VI IN.

2. Change the input signal frequency and measure the frequency
range from the point at which signal is output to pin 41 and to the
point that no signal is output to the pin. The reference value is
4.433619MHz.

R/B P Ratio of (R-Y/B-Y)
1. Input VS4P (eb=single chroma=ec+50kHz) to VI IN.
2. V41 is the output amplitude at pin 41.

3. V43 is the output amplitude at pin 43.

4. R/B P is defined as follows:

V43 (Ve-p) (dB)

R/B P=20l0g i S

R-Y P Demodulation phase
1. Input VS4P (ed=single chroma=ec+50kNz) to VI IN.
2. V41 is the output amplitude at pin 41.
3. V43 is the output amplitude at pin 43.

4. R-YP is defined as follows:

V43 3.8

.Y P=tgnt Y49 9.0
R-Y P=tan’ <o

+45 (deg)

CC Residual carrier leakage
Measure the element of 4.43MHz of the demodulated output in no-
input state.

DDH Offset of demodulated output by line

1. Input 4.2MHz CW (Vi=575mVp-p) to VI IN.

2. Measure the center DC voltage of output beat amplitude for two
lines at pins 41 and 43. The absolute value of the difference in
DC voltage is the difference of demodulated output on line.

1H

1
1
1
1
1
Y

GND

Cn3, Cn4 Qutput signal amplitude3, 4 (NTSC)

1. Input SS3N to VI IN.

2. Cn3 and Cn4 are output amplitude measured at pins 41 and 43
respectively.

VikN Threshold color killer on (NTSC)

1. Input VS3N (level:variable) to VI IN at input level 0dB.

2. Lower the input level with monitoring the output amplitude at pins
41 and measure the input level when output amplitude is not
found.

KillN Residual color leakage at killer on (NTSC)
1. Input VS3N (level:-40dB) to VI IN.
2. Measure the output amplitude at pin 41.

APC2 APC Pull-in range 2

1. Input VS3N (f=eb=ec=variable) to VI IN.

2. Change the input signal frequency and measure the frequency
range from the point at which no signal is output to 41 pin and to
the point at which signal is output to the pin. (Pull-in state) The
reference value is 3.579545MHz.

R/B N Ratio of (R-Y/B-Y)
1. Input VS3N (eb=signal chroma=ec+50kHz) to VI IN.
2. V41 is the output amplitude at pin 41.

3. V43 is the output amplitude at pin 43.

4. R/B N is defined as follows:

R/B N=20log %% (dB)

13

RRENESAS



MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

R-Y N Demodulation phase
1. Input VS3N (eb=single chroma=ec+50kHz) to VI IN.
2. V41 is the output amplitude at pin 41.
3. V43 is the output amplitude at pin 43.
4. R-YN is defined as follows:

V43 3.8
R-YN=tan' ———_
V41 1.9 43 deg)

TC1 Tint control 1, TC2 Tint control 2

1. Input VS3N (see the following figure) to VI IN. Based on the
output voltage at pin 41, find the absolute angle as shown in the
following figure.

0 20
-180

GND

90

=tan" (B/A)

\J

2. TC is defined as the angle when tint data is center (63).
TCmax is the angle when tint data is max,and TCmin is the
angle when tint data is min.

TC1=TCMAX-TC (deg)
TC2=TC-TCMIN (deg)

SRA SECAM REF output amplitude
SRD SECAM REF output DC voltage

Measure the amplitude (SRA) and DC voltage (SRD) of the element

of 4.43MHz of output at pin 42.

AUTO1 to 6 System identification1 to 6
Set to AUTO mode and confirm that bus for each output signal is
read correctly.

Ymax Maximum video output

1. Input SGA to VI IN

2. Measure the amplitude (p-P) except that at blanking part of
output at pins 21, 22 and 23.

I

GY Video gain
1. Input SGA to VI IN
2. Measure the amplitude (p-P) except that at blanking part of

output at pins 21, 22 and 23. This amplitude is defined as G1.

\ ® =61

3. GY is defined as follows:
GY=20 log (G1VP-r/0.714Vr-P) (dB)

BW Video frequency characteristics
1. Input SGB (5MHz, 0.4Vpr-r) to VI IN.
2. Measure the amplitude (p-P) except that at blanking part of the
output at pin 22. The amplitude is defined as YB.
3. BW is defined as follow:
BW=20 log (YB Vr-r /GY VP-r) (dB)

2AGY Pin38 output amplitude
1. Input SGA to VI IN.
2. Measure the amplitude (p-P) at pin 38 output.

CTR1 Chroma trap attenuation 1 (common to R/G/B output)

1. Input SS3N to VI IN. Measure the frequency level of 3.58MHz at
trap data 0. The level is defined as No.

2. Then, measure the level at trap data 1.

3. CTR1 is defined as follows.

CTR1=20l0g Meas”r{l%d(r‘f\‘}‘;i)(mvp"” (dB)

RENESAS
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TRF1 Chroma trap fine adj. attenuation 1

{common to R/G/B output)

1. Input SS3N to VI IN.

2. Measure the output amplitude of the element of 3.58MHz when
trap fine adj. switch is on. (TRFon)

3. TRF1 is defined as follows.

TRF1=20l0g %W(dm

Measure the most attenuation part in three condition of (2}, and the
most attenuation part is defined as Yé.

The three condition of (2} is shown below.

TRAP FINE ADT SW FINE 2
condition 1 ON OFF
condition 2 OFF ON
condition 3 ON ON

DTR1 Chroma double trap attenuation 1

(common to R/G/B output)

1. Input SS3N to VI IN.

2. Measure the output amplitude of the element of 3.58MHz when
D.trap swich is on. (DTR on)

3. DTR1 is defined as follows.

DTRon (mVp-P)

DTR1=20l0g =xCiesy

(dB)

CTR2 Chroma trap attenuation 2 (commeon to R/G/B output)

1. Input SS4P to VI IN and measure the frequency level of
4.43MHz at trap data 0. The level is defined as Po.

2. Then, measure the level at trap data 1.

3. CTR2 is defined as follows.

CTR2=20l0g Meaﬁ”;??ﬂ‘ﬁ':;(mvp"” (dB)

TRF2 Chroma trap fine adj. attenuation 2

1. Input SS4P to VI IN.

2. Measure the output amplitude of the element of 4.43MHz when
trap fine adj. swich is on. (TRFon)

3. TRF2 is defined as follows.

TRF2=20l0g %\{w (dB)

Measure the most attenuation part in three condition of (2) , and the
most attenuation part is defined as Y9.

The three condition of (2} is shown below.

TRAP FINE ADT SW FINE 2
condition 1 ON OFF
condition 2 OFF ON
condition 3 ON ON

DTR2 Chroma double trap attenuation 2

1. Input SS4P to VI IN.

2. Measure the output amplitude of the element of 4.43MHz when
D.trap swich is on. (DTR on)

3. DTR2 is defined as follows.

DTH2=20|09%%;"F1 (dB)

Note: In parameters ¥5,Y6,Y8 and Y9, limits are defined based on
the maximum attenuation by comparing each one.

YDL1 Y delay time1

1. Input SGA to VI IN.

2. Measure the delay time from signal input to output at pins 21, 22
and 23.

Output signal

Measure the delay time
at the center point of rise.

YDL2 to 4Y delay time2 to 4

1. Input SGA to VI IN.

2. Measure the delay time from signal output at pins 21, 22 and 23
toY11,YDL1.

GTnor Video tone 1
1. Input SGB (f=3MHz) to VI IN.
2. Measure output amplitude at pins 21, 22 and 23.

GTmax Video tone 2

1. Input SGB (f=3MHz) to VI IN.

2. Measure output amplitude at pins 21, 22 and 23.
3. GTmax is defined as follows:

GTmax=20log Meag‘;r:gr‘ﬁgi)wp"’] (dB)

GTmin Video tone 3

1. Input SGB (=3MHz) to VI IN.

2. Measure output amplitude at pins 21, 22 and 23.
3. GTmin is defined as follows:

GTmin=20l0g Measured vaue (Vo) (gg)

GT2M Video tone 4

1. Input SGB (f=2MHz) to VI IN.

2. Measure output amplitude at pins 21, 22 and 23.
3. GT2M is defined as follows:

GT2M=20l0g Meag”T’r?gr‘f\}'g_i)(VP"” (dB)

15
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GT5M Video tone 5

1. Input SGB (f=5MHz) to VI IN.

2. Measure output amplitude at pins 21, 22 and 23.
3. GT5M is defined as follows:

GT5M=20log Meaé‘:;ﬁ&‘ﬁ,‘;}i}"”” (dB)

GYnor Contrast 1
1. Input SGB (f=100kHz) to VI IN.
2. Measure output amplitude at pins 21, 22 and 23.

GYmin Contrast 2
1. Input SGB (f=100kHz) to VI IN.
2. Measure output amplitude at pins 21, 22 and 23.

Lum nor Brightness control 1, Lum max Brightness control 2,
Lum min Brightness control 3

1. No signal is input. (Only SG50 is input to SY IN.)

2. Measure DC voltage of output at pins 21, 22 and 23 except that

at blanking part.

Qutput
waveform

®
Y

GND

3. Y23=(Lum max)-(Lum nor), ¥24=(Lum min)-(Lum nor)

D (R) Drive R

1. Input SGA to VI IN.

2. Measure DRmin and DRmax which are output amplitude at pins
21 at D (R) data min and D (R) data max respectively.

3. G (R) is defined as follows:

G (R)=20Ioggg+m (dB)

D (B) Drive B

1. Input SGA to VI IN.

2. Measure DBmin and DBmax which are output amplitude at pin
23 at D (B) data min and D (B) data max respectively.

3. D (B) is defined as follows:

DBmax (Vr-p)

D (B)=20log S )

(dB)

EXR EXT (R) /O, EXG EXT (G) YO, EXB EXT (B) /O

1. Input SGD to FB, ER, EG and EB.

2. Measure output amplitude which is higher than the pedestal level
at pins21, 22 and 23. The amplitude at blanking part should not
be measured.

OFRG Offset voltage R-G, OFBG Offset voltage B-G
1. Measure DC voltage of output at pin 21, 22 and 23 except that at
blanking part .
2. OFRG and OFRB are defines as follows:
OFRG=
(pin 21 Measured voltage)-(pin 22 Measured voltage) (mV)
OFBB=
(pin 23 Measured voltage)-(pin 22 Measured voltage) (mV)

R (C) Cutoff R, G (C) Cutoff G, B (C) Cutoff B
1. Measure DC voltage of output at pin 21, 22 and 23 when R (C),
G (C) and B (C) data are maximum and minimum respectively.
The DC voltage at blanking part should not be measured.
2. R(C), G (C) and B (C) are defined as follows:
R(C), G(C)and B (C)=
(Voltage at data max.)-(Voltage at data min.) (V)

DLFY delay time fine

1. Input SGA to VI IN.

2. Measure the time lag (absolute value) between signal YDL4 and
output signal at pins 21, 22 and 23.

Y14
YDLA4 signal Output signal

Measure the time la
at the center point of rise.

Ccon1 Color control 1, Ccon2 Color control 2
1. Input SGE to -RIN (pin 45).
2. Measure output amplitude at pins 21 under each condition.

VMF Video mute

1. Input SGB to VI IN.

2. Measure output amplitude of the element of 4.43MHz when the
mute switch is on and off. (VMFon, VMFoff)

3. VMF is defined as follows:

- TRFon (VpP-P)
VMF=20l0g o veer (@B)

RENESAS
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MTXB Matrix 1, MTXG Matrix 2

1. Input SGE to-B IN (pin 44).

2. Measure output amplitude at pins 22 and 23.
(P23=MTXB, P22=MTXG)

MTXR Matrix 3, MTXG1 Matrix 4

1. Input SGE to-R IN (pin 45 ).

2. Measure output amplitude at pins 21 and 22.
(P21=MTXR, P22=MTXG1)

0SD1 OSD speed 1, 0SD2 OSD speed 2

1. Input SGD to FB, ER, EG and EB.

2. Measure rise time and fall time of the signal of output at pins 21,
22 and 23. Measurement points should be higher than the
pedestal level and blanking part should not be measured.

————— 10%  Qutput waveform at
pins21, 22 and 23.

(S
© ®'

osmM osbD2

GYmax1 Contrast 3, GYmin1 Contrast 4

1. Input SGA to VI IN.

2. Measure output amplitude at pina 21, 22 and 23 when 2.9V and
0V are extermnally applied to pin 26.

ISS Sync separation input sensitivity current
Make current flow out from pin 39 and measure the flow current
when the free running frequency (=45Hz) changed at pin 18 .

BGP1 Burst gate pulse timing 1 (PAL)
BGP2 Burst gate pulse timing 2 (NTSC)
BGPW Burst gate pulse width

P33 SYNC
| 1| BGP1,BGP2
oo
P12 SCP
| |
| |
_pE O,

FH Horizontal free running frequency
Measure the output frequency at pin 13 when no signal is input .

FPH1 Horizontal pull-in range 1

FPH2 Horizontal pull-in range 2

Change the frequency of SGc and measure the frequency at the
moment when the output signal at pin 13 and the input signal at pin
39 are pulled in. The horizontal pull-in range is measured by
comparing with 15.625kHz.

HPT1 Horizontal pulse timing 1

HPT2 Horizontal pulse timing 2

HPT3 Horizontal pulse timing 3
HPT2 = Hphase data ( 0 ) - HPTH
HPT3 = Hphase data (15) - HPT1

P39 SYNC

' I HPT1, HPT2, HPT3
e

- -
1
1
I VH P13 HOUT
1
1

— Ly
TH Horizontal pulse width, VH Horizontal pulse amplitude

HSTO Horizontal pulse stop function
Confirm that the horizontal output is high when the horizontal stop
switch is on.

AFCG AFC gain

1. Measure AFC on which is the output amplitude of pin 16 when
AFC switch is on and AFC off which is that when the switch is off.

2. AFCG is defined as follows:

i AFCon (Ve-p)
AFCG=20log ~AFCoff (VFF) (dB)

FV Vertical free running frequency
Measure the output frequency at pin 18 when no signal is input.

SW Service SW operation
Measure the output DC voltage at pin 18 when the service switch
is on.

FPV Vertical pull-in range
Decrease the frequency of SGd and measure the frequency when
output waveform at pin 18 is pulled in.

VW Vertical pulse width (free running)

Measure the output pulse width
- at pin 18, when 43k at pin 10
is connected to 8V (Vcc).

17
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VBLKW Vertical blanking width

11T,

Output waveform at
pins 21, 22 and 23

®

GND

AVERS5 50/60 identification 5, AVER1 50/60 identification 1
AVER2 50/60 identification 2, AVER3 50/60 identification 3,
AVER4 50/60 identification 4

Confirm that the frequency of output at pin 18 is the same at each
input frequency (pull-in state). Also, confirm the state of the bus
read mode (D7).

WVSS Vertical sync.detection minimum width

Change the input pulse width of SGd and measure the input pulse
width at the moment when the output signal at pin 18 and the input
signal at pin 39 are pulled in.

Rsi1 Vertical ramp size
Measure the pin18 amplitude.

Rs1 Vertical ramp size control range
1. Measure the pin 18 amplitude. (size data : max and min)

Pin18 size max-pin18 size min

2. Rsi=
Rsi1

100(%)

Rpo1 Vertical ramp position control range
1. Measure the pin 18 top voltage. ( position data : max and min )
2. Rpo1=pin 18 posi max - pin 18 posi min (mv)

Rgc Vertical position center adjustment

1. Adjust the position bus data so that the output DC bias current at
pin18 and pin 19 should be equal.

2. Specify this position bus data adjusted above.

Rgr Vertical ramp out pulse width (PAL)

Measure the output pulse width
- - at pin 18, when 43k  at pin 10
is connected to 8V (Vcc).

Note: The timing and pulse width of the horizontal blanking pulse
should be as shown in the following figure by adjusting the variable
resistor of the single shot multi vibrator.

PIN 13
Horizontal
output
|
lg s
o=y
! |
|
|
|
Horizontal
blanking pulse
| 1
| 1
D2 !
el

The variable resistor at pin 15 of the TTL IC, M74LS221P, is used to
fix the timing at 8 s and that at pin 7 is used to fix the pulse width at
12 s.

Coil adjustment
VCO COIL

1. Set the test conditions as shown in the parameter V14,

2. Input CW (fo=38.9MHz, Vi=90dB ) to input pin A.

3. Set the DC voltage at pin 1 (AFT OUT) to 1/2Vcc (4.0V) by
adjusting VCO coil.

Voltagel,‘ PIN 1 Output waveform

1
1
1
| 4.0V
1
1
1

b AT T A AT AT T TR TATE > Frequen
38.9MHz ey

Note: VCO coil should always be adjusted as above before using
this IC.

RENESAS
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

(The binary, Decimal and hexadecimal number table) INITIAL CONDITION NO
Hexadecimal Binary number ‘ D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO | Data
Decimal
number D3 D2 D1 DO POS/ DELAY ADJ
00H NEG 00H
0 0 0 0 0 0
3 5 ; 5 ; : o[ofJoJoJofJoJo]o
AVSW VCO ADJ
2 0 0 1 0 2 01H 20H
. ) ) ] " . oflofl1]lo]o]of]o]o
VideoG| TRAP | DBF DFA |45/6.0
a 0 1 0 0 4 02H i e 06H
5 5 : 5 ; 5 oflofjololo]|1]1]o0
AUDIO ATT
6 0 1 1 0 6 03H 00H
= 5 - : - = o[oJoJoJoJoJo]o
SHARPNESS
8 1 0 0 0 8 04H0DE:AT1|0|0|0|0|020H
9 1 0 0 1 9
CONTRAST
A 1 0 1 0 10 e o B T e o 20H
B 1 1 1 11
g AUTO vext| DL TIME
C 1 1 0 0 12 O6H [ o 02H
D 1 1 0 1 13 NT
E 1 1 1 0 14 07H 40H
= : - : - T o[ 1JoJoJoJoJo]o
COLOR
08H 20H
o[lo]1]JoJofJoJo]o
HPHASE 3.58 |NTSC| secam
(Note) Hexadecimal Decimal Hexadecimal  Decimal 09H 0 g | 5 | 5 | = 5 5 5 40H
number number 5
BRIGHT
= = AH 20H
10H 16 90H 144 0 o[0T oo o o0 0
20H = 32 AOH = 160 - MUTE DRIVE R -
3H = 48 BOH = 176 oJo[1]ofJoJo]o]o
40H = 64 COH = 192 0CH HRIVES 20H
oo 1]JoJofJoJo]o
50H = 80 DOH = 208 SUTOFER
0DH 10H
60H = 96 EOH = 224 oJoJoJ1JoJoJoTJo
70H = 112 FOH = 240 OEH CUT OFF G 1OH
BOH = 128 ofofJofJ1]oJoJo]o
SEE] CUT OFF B il
ofoJo]1]JoJoJo]o
HADJ | FTRAP V-POSI
10H 38H
oo 111 JoJo]o
V-SIZE
11H 20H
oflo[1]JoJofJoJo]o
SUB-POSI
12H 00H
o[oJoJo]Jof[ofJo]o
18H ACL |AFCG| HST |sersw ACL 40H
o/l 1]JoJo|lo|Jo]o]o
I’C BUS FORMATS
(1) Slave address: A6 A5 A4 A3 A2 A1 A0 RW
10 1 1 1 0 1 0  (=BAH)
(2) Slave address format:
witet | S | SLAVEADDRESS | A | SUBADDRESS | A | DATABYTE | A | P |
start condition acknowledge bit stop condition
reed | S | SLAVEADDRESS | A | DATABYTE | A | P |

start condition

acknowledge bit

stop condition

19
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M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

(3) Sub address byte and data byte format:

write sSw
. suB Data byte
No. Functions BIT
ADD D7 D6 D5 D4 D3 D2 D1 DO
1 | DELAY ADJ 6 00H 0 - A05 AO4 A03 A02 AD1 A0O
2 | POS/NEG 1 00H POS/NEG
3 | vcoADJ 6 01H 0 - A15 Al4 A13 A12 A1 A10
4 | AUDIO SW 1 01H AUDIO SW
IF 5 | 4.5/6.0 1 02H 4.5/6.0
6 DEFEAT 1 04H DEFEAT
7 | AUDIO ATT 7 03H 0 A36 A35 A34 A33 A32 A31 A30
36 | VIDEO OUT GAIN 1 02H T
8 | sharpness 6 04H 0 - Ad5 Ad4 A43 A42 A4l A40
9 | contrast cont 7 05H 0 A56 A55 A54 A53 A52 A51 A50
10 | DL time ADJ 2 06H 0 0 0 = = - A61 AB0
DL fine +50nsec 0
25 1 02H
ADJ. +0nsec 1
ViBED 11 | TWEXT 1 06H TV/EXT
14 | TRAP on/off 1 02H TRAP
37 | DOUBLE TRAP 1 02H DTRAP
38 | TRAP fine adj. 1 1 10H FTRAP1
40 | TRAP fine adj. 2 1 02H FTRAP2
VIDEO
36 | VIDEO MUTE 1 0BH s
15 | tint cont 7 o7H 0 A76 A75 A74 A73 AT2 AT1 A70
CHROMA |_16_| color cont 7 08H 0 AB6 A85 A84 A83 A82 AB1 AB0
17 | SYSTEM auto 1 06H auto
18 | SYSTEM SET 3 09H 0 - = - = 358 | NTSC |SECAM
19 | bright cont 7 0AH 0 AA6 | AAS | AA4 | AA3 | AAZ | AA1 AAD
20 | drive (R) 6 0BH 0 0 AB5 | AB4 | AB3 | AB2 | AB1 ABO
21 | drive (B) 6 OCH 0 0 AC5 | AC4 | AC3 | Ac2 | ACt ACO
il 22 | cutoff (R) 8 | ODH | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO
23 | cutoff (G) 8 OEH AE7 | AE6 | AE5 | AE4 | AE3 | AE2 | AE1 AEO
24 | cutoff (B) 8 OFH AF7 | AFe | AF5 AFa | AF3 | AF2 | AF1 AFO
31 | PEAK ACL 4 13H 0 A136 = = = A132 | A131 | A130
27 | AFC-2 H phase 4 09H 0 A96 A95 A94 A93 = - =
29 | V-SIZE 6 11H 0 0 A115 | A114 | A113 | A112 | A111 | A120
28 | V-POSITION 5 10H 0 - = A104 | A103 | At102 | Ato1 | At00
30 | SUB-POSITION 2 12H 0 - - - - - A121 | A120
-'?,%T;EC' 33 | Service SW 1 13H S"'Sr;\'fe
34 | HSTOP 1 13H H STOP
AFC
35 | AFC GAIN 1 13H GAIN
41 |Hfo ADJ 1 10H HADJ
read
Data byte
D7 D6 D5 D4 D3 D2 D1 DO
50/60 COINCIDENCE AFT1 AFTO 358 NTSC SECAM C?‘mgmﬁw

RENESAS
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VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DATA BYTE CONDITIONS AT SW

Functions

Data

Condition

Initial condition

POS/NEG

POS/NEG

NEG

NEG

POS

AUDIO SW

OFF

AUDIO SW

ON

OFF

DEFEAT

OFF

DEFEAT

ON

OFF

4.5/6.0

4.5/6.0

6.0

6.0

4.5

VIDEO OUT GAIN

VIDEO OUT GAIN

Normal

Normal

bl =0 e =1 Bl = e =0 R =

gain down

VIDEO

DL time ADJ

120nsec

280nsec

A71, A70

360nsec

360nsec

—sl=alo|le

-] - o

440nsec

TV/EXT

TV/EXT

TV

TV

EXT

VIDEO MUTE

MUTE

VIDEO OUT

VIDEO OUT

VIDEO MUTE

TRAP on/off

TRAO OFF

TRAP

TRAP ON

TRAP OFF

DOUBLE TRAP

SINGLE TRAP

DTRAP

DOUBLE TRAP

SINGLE TRAP

INTERFACE

TRAP fine adj. 1

FTRAP1

fo down

foup

foup

TRAP fine adj. 2

FTRAP2

fo down

fo down

foup

CHROMA

SYSTEM auto

auto

manual

manual

auto

SYSTEM SET

4.43 PAL

3.58 PAL

3.58, NTSC, SECAM

3.58 NTSC

4.43 PAL

4.43 NTSC

oc|lo|=|=|C

e Rl =1 R=1 k=

SECAM

DEFLECTION

Service SW

Service SW

Normal mode

normal mode

Service mode

H STOP

H STOP

HOUT

HOUT

H STOP

AFC GAIN

AFC GAIN

NORMAL

NORMAL

HIGH

H fo ADJ

H to ADJ

Normal

Normal

fo down

SUB-POSITION

normal mode

SUB-POSITION

upside mode

normal mode

downside mode

=“|=lo|lo|=|Oo|=|o|=|o|=|o|o|=|=|o|lo|=|o|=|o|=|o|=|lo|=|lo|=|loe|=|o

—=“|lo|=|C

normal mode

21
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VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DATA BYTE CONDITIONS AT D/A

Functions BIT Data Condition (change DATA 0-->MAX.) Intial condition
DELAY ADJ 6 0to 63 0
IF VCO ADJ 6 0to 63 32
AUDIO ATT 7 Oto 127 gain min.-->max 0
VIDEO sharpness 6 Oto 63 sofl--:-sharp 32
contrast cont 7 0to127 min.-->max 32
CHROMA tint cont 7 Oto 127 -45‘c|egi->+45deg 64
color cont 7 0to127 gain min.-->max 32
bright cont 7 Oto 127 dark-->bright 32
drive (R) 6 Oto 63 gain min.-->max 32
drive (B) 6 0to 63 gain min.-->max 32
INTERFACE cut off (R) 8 0to 255 low--=high 0
cut off (G) 8 0 to 255 low-->high 0
cut off (B) 8 0 to 255 low-->high 0
peak ACL ADJ. 4 Oto15 low-->high 8
AFC-2 H phase 4 Oto15 left-->right 8
DEFLECTION | V-SIZE 6 0to 63 min.-->max 32
V-POSITION 5 0to 31 low.--=high 24
DATA BYTE CONDITIONS AT READ MODE
Function name 0 1
D7 Field frequency 50Hz 60Hz s
D6 | COINCIDENCE unlocked locked 3
D5 AFT1 , £
D4 AFTO see Fig. 1 ; |
D3 | chroma fsc 4.43MHz 3.58MHz 2 L= i
D2 System1 (PAL/NTSC) PAL NTSC -100kHz fo +100kHz '
D1 (SSVE}?;"N%N ot SECAM) | MOUSECAM |  SECAM Yoy oy
o undistin- : z DAL ! ‘ 4 ‘ i ‘ 4
Do SYSTEM auto: condition guishad distinguished D4 - AFTO 1 ‘ 0 ‘ 0 ‘ 1
SYSTEM set: killer out killer on killer off
Fig.1

RENESAS
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I’C BUS CONTROL SECTION SDA, SCL CHARACTERISTICS

Limits )
Symbol Parameter in. YRS Unit
ViL Min. input low voltage -0.5 15 A
VIH Max. input high voltage 3.0 55 A
fscL SCL clock frequency 0.0 100 kHz
teuF Time the bus must be free before a new transmission can start 4.7 s
tHD:STA Hold time start condition. After this period the first clock pulse is generated 4.0 s
tLow The low period of the clock 4.7 s
tHIGH The high period of the clock 4.0 s
tsu:sTA Setup time for start condition (Only relevant for a repeated start condition) 4.7 s
tHD:DAT Hold time DATA 0.0 s
tsu.paT Set-up time DATA 250 ns
tr Rise time of both SDA and SCL lines 1000 ns
t Fall time of both SDA and SCL lines 300 ns
tsu:sTO Set-up time for stop condition 4.0 s

TIMING DIAGRAM

SDA
tHD:STA
soL \
| tow
23
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VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

INPUT SIGNAL
VIF/SIF
SG No. Signals (50 termination)

1 fo=38.9MHz 90dB fm=20kHz AM77.8%

2 fo=38.9MHz 90dB fm=50kHz AM77.8%

3 fo=38.9MHz 80dB CW

4 f1=38.9MHz 90dB CW (Mi:;ed signal)
f2=37 5MHz 70dB CW (Mixed signal)

5 fo=38.9MHz variable fm=20kHz AM77.8%

6 f0=38.9MHz fm=20kHz AM16% level variable

7 fo=38.9MHz 80dB CW

8 fo=38.9MHz 110dB CW

9 fo=38.9 5MHz 90dB CW

10 fo=37.9MHz 90dB CW

11 fo=39.9MHz 90dB CW
f1=38.9MHz 90dB CW (Mixed signal)

12 fo=34.47MHz 80dB CW (Mixed signal)
fa=33.4MHz 80dB CW (Mixed signal)
fo=38.9MHz standard 10-step modulation

13 Sync ratio 28.6% AM=87.5%video modulation
Sync chip level 90dB

14 fo=38.9MHz 93dB CW

15 fo=38.9MHz 73dB CW

16 fo=4.5MHz 100dB fm=400Hz FM 25kHz dev

17 fo=5.5MHz 100dB fm=400Hz FM 50kHz dev

18 fo=6.0MHz 100dB fm=400Hz FM 50kHz dev

19 fo=6.5MHz 100dB fm=400Hz FM 50kHz dev

20 fo=6.0MHz 100dB fm=400Hz AM30%

21 fo=6.0MHz 100dB CW

22 f=1kHz 1Vr-r CW

INPUT SIGNAL PARAMETERS INCLUDING
INPUT SIGNALS
1. Input signal name is four alphanumeric characters.

EX.)

Standard Signal 4.43MHz PAL system

First character:

Second character:
Third character:

Fourth character:

P
A
|

- Fourth character

r===»

= = = = Third character

————— Second character

————— First character

Standard=S, Nonstandard=V

(Modified parts should be specified.)
Meaning of signal

Frequency of burst and chroma.

4 (4.433619MHz), 3 (3.579545MHz)

{In case of "S", SECAM standard signal is
applied.)

Color system

N (NTSC), P (PAL)

2. Structure of input color signal
The following figure shows the structure of color signal.

ec(n) ec(n+1)
acil ~ " ebin) eb{n+1)
_.ib* 1 ]
=1 |_| i |
Y ____ _¥ _H.sync
500mVe-p

1) When S (standard) is used as the first character, the standard
color bar signal of each system is applied. H.sync should be

added for input clamp. (The frequencyof H.sync is fixed
according to the fourth character. P:50Hz, N:60Hz)

2) Amplitude and frequency of burst are represented as ed. In case

of standard signal, the amplitude is 285mVp-p and the

frequency is shown by the third character.

3) Amplitude and frequency of chroma are represented as ec.
In case of standard signal, the amplitude is 570mVp-p and the
frequency is shown by the third character.

4) The following figure shows the phase of a PAL system signal.

ec(n)

ec(n+1)

R-Y

—————— B-Y

RRENESAS
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VIDEO/INTERFACE

SG No.

Signal (50 termination)

PAL system PAL systern APL100% standard video signal should be input as sync separation input as shown in the figure.
The vertical signal should be interlaced at 50Hz.

5us
SGA N | |
0.286Vp-p
2us Tus
The frequency and amplitude of signal Lumi can be changed by signal SGA.
The typical amplitude is 0.714mVp-r
5us
SGB T 1=
e -J
2us  7us
Sync
1 4 sec
SGC L
T g |
Level : van‘ablei :
PSRN, (R Rt SN U PN RS, : L I
- i
: 0,?v| '
I
SGD oV |
g — — el el 3l
‘20 24 v20
1 (TR nnmmmrr‘
0.5Ve-p
B4k Y il Ak
f=100kHz
Level : variable
SG50 typ=0.3Vp-p
H=15.625kHz, V=50Hz gff['ds%frﬂc
. — =3.58MHz
5us 0.714Vp-p
1 1V
sGF l’lﬂ* i S
______ 0_.236\_!'P-P
i
L 63.5 sec 0 i
NTSC System I i
SGe0 Level : variable
typ=0.3Ve-p Standard
H=15.734kHz, NTSC SYNC
V=60Hz
25
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DEFLECTION

SG No.

Signal (50 termination)

The input signal should be PAL system APL-variable video signal.
Vertical should be interlaced at 50Hz.

64 sec
0.714Vp.p
SGa 5 sec
1 1
: S R, 2 Pedestal
: I 0.286Ve-p
I
|
! [ [ L s
| | | !
[ e w
5 sec " 7 sec
The input signal should be NTSC APL-variable video signal.
Vertical should be interlaced at 60Hz.
63.5 sec =
0.714Vp-p
SGb 5 sec
; S . 2 Pedestal
: | 0.286VP.p |
I
I 1 1 : _________
| | |
[ I ——
|2 SS(I: ' 7 sec I
Duty90% Frequency:variable Level:variable (Typ. :1VP-p)
SGc ‘ 1Vp-p
Duty95% Frequency:variable Level:variable (Typ. :1Vr-P)
Duty: variable (95%)
SGd

RENESAS
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TEST CIRCUIT

Units Resistance
Capacitance : F

AE
L
0L NI S
NI g3 029
NI 8 1X3 @—
a % L o0
L L
wﬂ.
i ]
1 oI Loz
i T o oo o + H H0ie
oy + A_w & @,W @,W ASGOIGY ol
L3
o Iy o0 o £d
.4 : @ @ [P
@ e 108 lovaL | © Lno
u0o : 0 | oov 1no
LNOH |NI dgd aH 14¥
pe] el [re I T T s] [v] [e] [z] [v
EETY aNg
dSeLLZSN
ano
kel kel Bel el [l %_ el kel el mSOum ) ﬂ)m I Z ,Eﬁ_vmw_ By Sov s  is G
@ 2 %EHE 5100 uEﬂm@ DGE,4o008L - 100 olany toadial [
+ o i
or +
w089 | zzoo| 1o T oz I 2 e - ,
(R > L " L I | o0 |HEE
e He or b Tr 0RE : L Ty
o.1x3 W x| L600 = oL o | Twee| ezo _E_OH
e . . . . +
AL
st | Sszies ME SL
el% v_|A 74 72 S @
! .,_“la S ©) © © 1no o3aaia
NI 93 NI =3 NI 84 NI L3 (NHIA) NI ONAS NI OIaNY 1X3
6 o NI LA) AL
(AS)  (A8)
397 937 IH
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TYPICAL CHARACTERISTICS

POWER DISSIPATION Pd (mW)

THERMAL DERATING (MAXIMUM RATING)

2.0

1.69
1.5

0.5

N

N
hY
~
~

0

25 50 6575

100

125 150

AMBIENT TEMPERATURE Ta ( C)
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APPLICATION EXAMPLE
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DESCRIPTION OF PIN

Pin No.

Name

DC voltage and
wave information

Peripheral circuit of pins

Description of function

AFT OUT

DC02t0 7.7V
(Charge and discharge
current is 0.25mA max.)

to tuner

AFT output pin
This pin is current output.
of PLL loop is
adjustable by external
resistor.
External resistor value is
270k//270k  typ.

LIMITER IN

FM signal input
(AC coupled)

SIF detector input pin
Standard input level

is 100dB typ.

input impedance is
4.7k typ.

RE AGC
ouT

DC0.1t0 7.8V

RF AGC output pin
current output type.
Charge and discharge
current is 0.4mA max.

IF AGC filter

DC 1.9to 4.6V

IF AGC filter pin

charge current
POS:1 A
NEG:10 A

discharge current
POS : 4mA
NEG :400 A

GND

ground pin of VIF
block

RENESAS
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DESCRIPTION OF PIN (cont.)

Pin No.

Name

DC voltage and
wave information

Peripheral circuit of pins

Description of function

VIF IN

1.4V

5V -

VIF detector input pin
inputimpedance is 900 ,
SpF typ.
pay attention to matching
with SAW filter.

VIF Vce (5V)

5.0v

power supply for
VIF block
5.0V typ.

H Vce (8V)

8.0V

power supply for
DEFLECTION and VIF/
SIF output stage
8.0V typ.

10

RAMP AGC

DC 3.4V typ
(charge currentis 9 A
and discharge current is
170 Atyp.)

@r av . -

10k <500

vertical ramp AGC
filter pin

this pin is sensitive to
current leakage.

Pay attention to PCB
layout and external
components.

Pulling up this pin to Vcc
(8V) with R=47k ,
pin 18 ocutput is

"V pulse" type.

11

SCL

SCL pin for I2C BUS
Vth=3V approx.

12

SCP OUT

6.0

4.4V
burst gate [ 1

H blanking -~ 3.06V

Vblanking |957g

ov—4

-—1.3V

Sand castle pulse
output pin
four-level pulse output

31
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DESCRIPTION OF PIN (cont.)

Pin No.

Name

DC voltage and
wave information

Peripheral circuit of pins

Description of function

13

HOUT

|
pin 12

- 4.0V

8V

200

200

Horizontal pre-drive
output pin
this pin is open emitter
type.
(output resistor is 200 )
maximum drive current is
4mA typ.

14

SDA

SDA pin of I2C BUS

15

HOSC

DC2.45V

horizontal oscillator pin
connect with ceramic res-
onator for 32fH VCO.
recommended resonator
is " MURATA
CSB503F18.

16

AFC1
FILTER

0.3Ver s‘ A
I -
o=V DC5.3V
| |

dulring sl.ync.

AFC gain H: 900 A
AFC gainL: 500 A

AFC-1 filter pin of 32fH
VCO

is 1.2kHz / V typ.
charge and discharge
current is;

AFC gain H: 900 A
AFC gain L : 500 A
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DESCRIPTION OF PIN (cont.)

Pin No. Name

DC voltage and
wave information

Peripheral circuit of pins

Description of function

17 | REF

DC 2.5V

300 300 1.5k 3.0k

Band gap reference
output

this pin generates
reference

current for vertical ramp.
external resistor needs
tolerance within 1%, and
is stable for temperature.
resistor value is 2.7k

typ.

18 +RAMP OUT
19 -RAMP OUT

pini8
|\ I\_ = - 550uA
\l \I 460uA
- — - 370uA

bias current ; 460uA
current amplitude:180uAp-p
pin19
upside down
(when BUS DATA of V size is 41.)

vertical IC

vertical ramp current
output pin

connects with vertical IC.
external resistor needs
tolerance within 1%, and
is stable for temperature.
resistor value is 6.8k

typ.

20 H:Vcce (8Y)

8.0V

power supply for RGB
interface output stage
8.0V typ.

21 ROUT
22 GOouT
23 B OUT

3Vep

2Voc
l<— FBP

GND
-—

RGB output pin
these pins are open
emitter type.
maximum output current
is 4mA typ.

VCD Vce

24 (5V)

power supply for VCD
block
5.0V typ.

25 B IN
27 GIN
29 RIN

DC 2.5V

external RGB input pin
input RGB signals with
clamp capacitor.
capacitor value is 0.1 F
typ.

charge and dischrge
currentis 150 A typ.

33
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DESCRIPTION OF PIN (cont.)

: DC voltage and ; &k : R :
Pin No. Name e GTratoR Peripheral circuit of pins Description of function

filter pin for PEAK ACL
detection
value of R1, R2, R3 set

26 CONTRAST average ACL.

CONT the ratio of R1:R2=3.7

time constant is given by
(R1 R2)/(R1+R2)
and C.

AFC2 filter pin
connect with hold
capacitor, and can

AFC2 control the horizontal
28 DC 4.5V sync. signal phase.
FILTER ;
hold capacitor value can
change the response
speed of horizontal
phase shift.
KILLER
30 FILTER DC 3.7V
31 FAST BLK 0
DC 3.2V
X-TAL 2.3k
42 3.58 AVAVAVAVAVAVAVAV
70mvp-p 100
DC
20.3k
AUDIO 4.5MHz:2.3V B
33 BYPASS 5.5MHz:2.3V
6.0MHz:2.6V
6.5MHz:3.0V

RENESAS
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DESCRIPTION OF PIN (cont.)

: DC voltage and : A ; g 7
Pin No. Name e ilormation Peripheral circuit of pins Description of function
100
DC 1.95V

34 EXTIN composite video1Ve-p typ. > J\RR @

CHROMA
35 APC DC 3V typ.

FILTER

100
DC 1.95V
36 TVIN composite video 1Ve-p typ. rkl/I ,IRR, s @
37 VCD GND
sync tip:1.3V
38 Y Swout composite video:2Vp-p
©
- 7.3V
S

ag SYNC 1k

SEP IN 1k

<55V

35
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DESCRIPTION OF PIN (cont.)

: DC voltage and ; &k : R :
Pin No. Name e GTratoR Peripheral circuit of pins Description of function
DC 3.3V
40 4.43
70mvpe.p
JJJ 2.35V
a4 - (B-Y)OUT _______J
43 -(RY)OUT T T T
- [ 2.35v
. SO, 1
PAL/NTSC:1.4V
SECAM:4V
42 SECAM REF
about 400mVe-p
44 -(B-Y)IN
45 -(R-Y)IN 3.0v
-
DC:2.8V
MAX 4.1VpP-P -
30k St
46 AUDIO OUT ‘

30k

RRENESAS
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MITSUBISHI ICs (TV)

M52778SP

VIF, SIF, VIDEO, CHROMA, DEFLECTION FOR PAL/NTSC

DESCRIPTION OF PIN (cont.)

: DC voltage and ; &k : R :
Pin No. Name e GTratoR Peripheral circuit of pins Description of function
67.4k
EXT
a7
AUDIO IN » 47
20k i @
50K
9k 10k
DC:2.4V
NTSC:740Vrms 667
. 20k
M PAL:690Vrms 48.4k
48 DIRECT
ouT (a8)
44.4K
667
DC:4.2V 83;? 2;33
38.9MHz
49 0.285Vp-p or 100dB 4
50 VCO
- 4 - 400
VIDEO
51 APC DC:3.0V at VCO free-run
FILTER
o 4.5V 8V
12k
52 VIDEO OUT U - - 20v
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