ICs for TV

Panasonic

ANS304NK

NTSC Video Signal Processor IC

I Overview

The AN5304NK is used to process video, chroma, and
synchronization signals for NTSC TV.

It includes mono-color luminance correction, dynamic
gamma correction, and white-character correction for bet-
ter video quality and reliability.

M Features

« A aperture correction function using delay lines

« A dynamic gamma correction circuit to reduce blooming

« A white-character correction circuit for good white char-
acter.

« An APL detection circuit
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ANS5304NK ICs for TV

B Pin Descriptions

Pin No. Pin name Pin No. Pin name

1 | Vertical system GND 27 | Ys input

2 | Black level detection filter 28 | B input

3 | White char. slice level 29 | G input

4 | Horizontal sync. separation input 30 |Rinput

5 | Vertical sync. separation input 31 | AIC filter, flesh-tone correction ON/OFF
6 | White char. correction control 32 |Flesh-tone phase adj.

7 | Single color slice level correction 33 | Video/chroma system GND
8 | Single color correction control 34 | 3.58MHz oscillation

9 | Vertical pulse output 35 | Supply voltage 1 (Vecy)

10 | Vertical integral filter 36 | Supply voltage 2 (Vcez)

11 | Vertical sync. separation input 37 | Tint control

12 | High voltage det. input (hold-down input) | 38 | Blooming level adj,

13 | Horizontal AFC filter 39 | Black level correction start point Adj.
14 | Hold down reference voltage 40 | Color control

15 | FBP input for phase comparison 41 | ACC detection filter

16 |Lock detection filter 42 | Chroma signal input

17 |504kHz (32fy) oscillation 43 | Delay time adj.

18 | Supply voltage 3 (hor. system supply voltage) | 44 |Brightness control

19 | Hor. blanking pulse input 45 | Gamma control
20 | Hor. system GND 46 | Y signal input
21 | Hor. drive pulse output 47 | Capacitor for Y clamp
22 | High voltage det. input (shut down input) || 48 | White peak det. filter
23 | Neck break detection 49 | Contrast control
24 | B output 50 | APL detection filter
25 | G output 51 |Image quality control
26 |R output 52 | DC regeneration amount adj.

H Absolute Maximum Ratings

Parameter Symbol Rating Unit
Vis—1,20,33 13.8
Supply voltage Vee Vit 1035 v
Supply current Icc Ls 12 mA
L 59
Power dissipation Now2) Pp 1300 mWwW
Operating ambient temperature "t ! Topr —20 to +70 T
Storage temperature Mot D Toe —55 to +150 T

Note 1) Ta=257C except operating ambient temperature and storage temperature.
Note 2) Allowable power dissipation of the package at Ta=70C.

H Recommended Operating Range (Ta=257T)

Parameter Symbol Range
Vea
Operating supply voltage Vis—1,20,33 9.6V 1o 13.2V
range Note 1), Note 2) v
’ Vss—sczzo 3 7.6V 10 9.9V
Operating supply current range Lis 8.0mA to 25.0mA

Note 1) Vee1ZVeer

Note 2) Within the limits of Pp, Veci=13.8V, Ve =10.35V ‘Ml 6932852 0DOL4228 334 WM
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ICs for TV

ANS5304NK
B Electrical Characteristics (Ta=25+27)
Parameter l Symbol ] Condition ] min l typ | max I Unit
DC Characteristics
Circuit current 1 L K:g 1:3.152HYAVCC2 =V 33 43 54 mA
Circuit current 2 L B MA 2| 30| 38| maA
18— .
Circuit voltage Vig Ycﬂ BIS‘ZIXAVC& =9 5.8 6.3 6.9 A
18=13.
Constant voltage operation resistor 718 Kscg ;222\;’“\1;?&: v —_ — 30 0
New Signal Processing
Veer =12V, Ve =9V
APL detection voltage VarL Cont ; max., Bright ; min. 0.85 13 1.7 AV
Vin=0.3Vp_p
. . Vear =12V, Ve, =9V
APL detection voltage ratio AV ap Cont ; max., Bright ; min. 0.44 0.5 0.56 | times
Vin=0.15Vp_p
White character correction AV V33=34V,Ve=01t0 5V 0.78 1.1 1.42 Vp-p
Color dullness correction quantity 4CY Sgl;)r;;nsa\);., Cont=typ. 0.25 0.5 0.75 A% —
Cont ; max., Bright ; max ICSf°r=
Blooming level (1) B(1) V(;:= b{/na » DTIERL max. 7.5 8.2 9.0 A VA —
Blooming level (2) B(2) S?;l;,fi{/nax" Bright ; max. 3.5 43 5.1 \Y
t ; typ., Bright ; typ.
Static  characteristics (1) »(1) S::n: op)cl:g to g\g,ht P 0.3 0.7 0.95 v
Static 7 characteristics (2) r(2) Si:n; Z)[t)ig,t (1)3 g\g}ht - yp. —13 | —09| —04 v
Bright ; max., Cont ; max.
Neck break (1) Vi =0V pedestal volage 0.5 1.6 22 A
Bright ; max., Cont ; max.
Va3 =0V pedestal voltage
Neck break (2) signal amplitude — — 100 | mVe—p
vin=0.2Vp_p, f=2MHz
Y Signal Processing
Terminal voltage (2) Vi | pe IV Ve =9V 16| 21| 26 v
Input ; sine wave 0.2Vp_p2MHz
Video voltage gain Av Cont ;, max. Aperture ; min, 13.0 15.5 18.0 | times
Bright ; 3V
Attenuation quantity in f=7MHz
Video frequency characteristics fyc for output level in f=2MHz =5 -3 — dB.
Vi3=6.4V
Sharpness variable range (1) ASS . f=4.0MHz 6.0 9 11.5 dB
e Input ; sine wave 0.2Ve_p2MHz
Contrast variable range % Cont ; max. to min. 11.0 14.0 17.0 dB
" Aperture ; min., Bright ; 3V
Brightness control sensitivity BR El(.llglgt; ;VS_SQII’{EO?)V /1.5V 1.2 1.5 1.8 ViV
Cont ; max., Aperture ; min.
DC restoration rate Toc Video input 0.4Vp_p 94 97 105 %
APL 10% to 90%
At Vo =12V and HBLK
Y output BLK level Yo Level of Ve =9V, 0.6 1.2 1.8 v
Bright ; typ.
Y output pedestal level Yro Bright=2V 2.1 2.7 3.3 A%
. Input signal ; full black
Black level correction Vai . _
(amplitude variable) (1) (2)-(b) é)) D b cxtemally mourted | 100 | 0| +100 | mV
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ANS304NK

ICs for T\/

B Electrical Characteristics (cont.) (Ta=25+2T)

Parameter Symbol Condition min typ max Unit
Black level correction Vs, Input signal ; full black

(amplitude variable) (2) (©)-(a) | Pin@3V 04 07| 10 v
Black level correction Ve Adjust output amplitude

(amplitude variable) (3) (a)-(b) | at0.8Vpp 100 | 250| 400} mV
Black level correction Vi Adjust output amplitude _

(amplitude variable) (4) (@)-(b) | at1.8Ve-p 120 0 120 mV
Delay time (1) Dy Vi =4.0V 365 460 540 ns
Delay time (2) 4D Va=12V 240 300 355 ns

On-screen Circuit

Ys threshold €sTH Switch level of Pin&D 0.35 0.7 1.1 v

RGB frequency characteristics €{RGB Amphtgg: :: ;z 27’?/1455 to the —30 )| —1.0 1.0 dB

External input gain Gext f=2MHz 1Vp-p Ys=1V 1.6 2.0 24 | times

Internal - external pedestal difference voltage 4Yp Vys=ov— Vys=1v 280 570 720 mV

Color Signal Processing Circuit

Color bar signal

Color difference output (B—Y) (1) eol (burst 200mVp—p) 1.1 14 1.7 Ve-p
Cont ; typ., Color , typ.

) Color bar signal

Color difference output (B—Y) (2) eo (burst 200mVp—p) 35 4.4 54 Vp—p
Cont , typ., Color , max.
Color bar signal

Color difference signal (minimum) (3) €03 (burst 200mVp_p) — 35 60 | mVp—p
Cont , typ., Color ; mix.

. Color bar signal .
ACC characteristics (1) Acci (burst 400mVp_p) 0.9 1.0 1.1 | times
- Color bar signal :

ACC characteristics (2) Accz (burst 20mVo_s) 0.7 0.9 1.5 | times
Color bar signal

Demodulation output ratio (1) R/B (burst 200mVs-—p) 1.15 1.30 1.45 | times
Cont ; typ., Color ; typ.
Color bar signal

Demodulation output ratio (2) G/B (burst 200mVe—p) 037 | 050 0.63 | times
Cont , typ., Color ; typ.
Color bar signal

Demodulation angle R ZR (burst 200mVp—_p) 94 101 108 deg
Cont ; typ., Color ; typ.
Color bar signal

Demodulation angle G £G (burst 200mVp_p) 225 235 245 deg
Cont , typ., Color ; typ.

Demodulation output residual carrier Cear eNa?:lil(%E&i? {)elﬁnm’j'.S:lMHz at — — 25 | mVp—p
Color bar signal

burst 200mVe—

Color difference contrast variable range deoc CEmI:r;s mggﬂ r;a;). 12.5 14.5 16.5 dB
Color ; typ.
Color bar signal

Tint center voltage Tc (burst 200mVp-p) 2.8 32 3.6 \Y
Color ; typ., Cont ; typ.

- Color bar signal .

Tint variable range 46, (burst 200mVp—p) 25 | +45 | — deg

Color ; typ., Cont , typ.
. fo adjustment of burst frequency | .
APC pull-in range fec with variable standard sample £500 | £600 Hz
g No signal, ACC . OFF _

VCO free-run frequency feo fo adjustment with standard sample 150 0 150 Hz
Vo =9V+10%, —15% variation, | __

fco supply voltage dependency Afco—v variation quantity to Ve =9V 120 0 120 Hz
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ICs for TV

ANS5304NK
B Electrical Characteristics (cont.) (Ta=25+2C)
Parameter Symbol Condition min typ max Unit
Color bar signal
Color killer tolerance ex (burst 200mVp—p) —55 —48 —30 dB
Color ; typ., Cont ; typ.
Color Track
AIC operation time color control Color, Cont ; max.
terminal voltage Va DC voltage at Pind0) 245 30| 355 v
Color track OFF/ON . .
o de, Color ; 2.4V Cont ; 3.0V —40 0 40 mV
varllatlon (1) Blue = Measure variation quantity of
Color track OFF/ON each color output amplitude — _
variation (2) Red demr when color track turned OFF ON 60 10 40 mV
Color track OFF/ON Blue, Red . Bout _ _ _
variation (3) Yellow dery | Yellow : Rout %0 =0 4] mv
Killer output voltage Vs E?Z’TSA"" input 0| o02] o3 v
Horizontal Signal Processing
Horizontal free-run frequency (1) fuo-1 Output frequency at Pin&D 1545 | 15.75 | 16.05 kHz
Horizontal free-run frequency (2) fro—2 At hold-down in operation 16.3 16.4 16.8 kHz
_— Afuo fuo (I|3=25mA) =
fro supply voltage variation 7 Zfuo (Ls=7mA) 0 100 200 Hz ICs forES
Horizontal output pulse duty THO Hold —Down OFF 344 | 375 | 406 % TV E
f=10k to 20kHz when horizontal
HOSC start voltage Vi s oscillation output is above 1Vp—_p| _ 52 v
High voltage detection circuit _
start voltage (shut-down) Ven =504 065 | 075 0.85 v
Terminal voltage (4) Vien Vee 5 typ. 1.8 23 2.8 A
Horizontal pull-in range fou fno=15.75kHz +400 | — — Hz
Vertical Signal Processing
Terminal voltage (5) Vs—2 Vec 5 typ. 1.8 2.3 2.8 v
Vertical free-run oscillation frequency fvo (% fu ) 58.8 60 61.2 Hz
Vertical free-run oscillation pulse width vo (10/fu) 610 640 670 U8
Vertical oscillation frequency Vear =12V, I;s=13.5mA
supply voltage variation 4fvo Vec2=9.9V 10 7.6V —08 0 08 Hz
Service Switch Circuit
Service switch threshold €ah 035 0.65 1.10 v
Outflow current Is Inflow current when Pin) grounded| —10 — — HA
Y Signal Processing Circuit
Y input signal ey Input ; Pin@ positive polarity (04Vp_p =+3dB)
. Agmar. f=4MHz
Sharpness variable range (2) TAsmn | Aper.con. ’ min. to max. —_ (15){ — dB
Video ; no signal, Bright ,
Minimum video output Eop pedestal level of — (14)] — \Y%
video output at 0.8V
Video output (Eo) DC supply AE Variation ration of video output
1 L A\}) pedestal level at — (10| — ViV
voltage variation Vee=+10%, — 15% variation
; Video input ; steps wave
Contrast fluctuation due to put , siep
variable sharpness 4Vea %4\7*"" Cont ; typ. — ((=170)|] — mV
per.con. ; min. to max.
Brightness fluctuation due to Aper.con. ; max. . .
the variable contrast Cont ; min. to max. (+150) mV
Blanking stop voltage Vee 5 typ. Pindd voltage where — (121)| — A
BLK not applied to output :

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design.
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AN5304NK | ICs for TV

M Electrical Characteristics (cont.) (Ta=25+27)
Parameter l Symbol l Condition | min ] typ | max [ Unit

Color Signal Processing Circuit

Ta=—20T to +70C

fo temperature variation dfco-t1 Color signal no input — | (-13)| — Hz/CT
Vo control sensitivity B Burst Gate ; OFF (IC built in) — (27)] — | HzZmV
APC phase detection sensitivity u Killer ; OFF — (200)] — %
.. 1 _ - 100deg |
Phase hold characteristics 44 B X100 (0.19) = }
Color bar signal
Maximum color difference output eom (burst 200mVp-p) (5.7) (62)| (67)| Ve-p
Cont, Color ; max.
Color output temperature variation deo-t ¥:: 2_5280530 l:t»: :s— Zg;(t:er e — [(£350)| mVe—p
Color output supply voltage variation deovee Tﬁ?%%ﬁ;ﬁiefﬁr% :=-t§ :)0% sl — — |(£350) mv
Career filter frequency characteristics et gﬁetggf?:r}r,r:iz:le (I_C?’ggl?_tl;()’ lor (10)| — —_— MHz
dEr-c
DC dispersion of each Ec output AEG-p — |(£100)| — mV
4Ep-x
L. 4Ec Ta=-20T to +70TC — _
Ec temperature variation 4T Variation quantity of each output level 27) mV/C
4Br-cm

Variation quantity for each 4Ec (1) output| 4Eg_jp 7 fice;il;t;‘l’l‘zpﬁnwo“ quantity — — | (x60) mV

4Ep—g (1)
Variation guantity at Ve, = +10%,
Ec supply voltage variation 4Ecw) —15% variation and Ve, =9V, — 0.06) — \7A%
for Vcc| =12V
ABr—tv) | Vear=110%, —15%
Variation quantity for each 4Ec (v output | 4Eg-p (v) Veer=9V, Ve =12V J— J— (+50) mV
ABp—gr(v) | 4Ec (V) relative variation for each output
4ER-G (©) : .
. Color terminal max.—min. . _
Ec to color fluctuation 4Bz () ZEcAce—0V, Cont 3 mar. (100) mV
4Eg-r (@
AER - (a) Variation quantity of E¢ for
Ec to Acc fluctuation ‘ dEG-p(a) | Acc voltage variation — — (60) mV
AEp-—-r (a) Color, Cont ; max.
Color Track
Phase correction center & (113) | (123)| (133) deg
Phase correction range (1) Bcr (103) | (115)] (127 deg
Phase correction range (2) Bcrs Burst - chroma (103) | (115)| (127) deg
Phase correction quantity (1) ey 200mVp_p (18) (23) (28) deg
Phase correction quantity (2) O Adjust to tint center (13) (18) (23) deg
Maximum phase correction range (1) Oricrr (55) (63) (71) deg
Maximum phase correction range (2) Bricra (55) (63) (71) deg
Demodulation angle R (2) ZR2 | Demodulation angle at color — 90| — deg
Demodulation angle G (2) £G2 | tack ON — (235)] — deg
Deflection Processing Circuit
Veer to Vees 5 typ.
Synchronous separable input Vv Agﬂsg%ccs ¥P (1.0) (2.0) (2.8) Vp-p
fuo temperature variation % Ta=—20T to +70C —_— (55| — Hz/T
Phase detection sensitivity 1] Ve =12V, Veer =9V — 31| — HA/ s
Horizontal oscillation frequency control sensitivity B — (12)| — | Hz/mv
Vertical pull-in possible input frequency fpy fa=15.75kHz (57) 60)| (63) Hz

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design.
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