ICs for TV Panasonic

AN5163K

NTSC Color-TV Signal Processor IC

M Overview Jo~ k[ [BE="™
The AN5163K is a single-chip IC which incorporates all E o ;—:
functions needed for NTSC color-TV signal processing. E o e
And sets production line will be rationalized by built-in H 2 = — ®
12C bus interface. E P == 5
d b =
B Features E § i ‘
« Built-in VIF, SIF, video signal processing, chroma sig- E 55
nal processing, and synchronization signal processing g 2
circuits E P a8
« Built-in an I2C bus interface circuit E ° Jé'
d h =
[ ]
q Pt Lo
— G3)
3.85+0.3
L—137+03— \_@
31015° (15.24) —T
H Pin Descriptions 52-Pin SDIP Package (SDIP0S2-P-0600A)

Pin No. Pin name Pin No. Pin name

1 | ABL/Neck protection 27 | EXT.Video input

2 | Pedestal clamp 28 |NC

3 [ ACL/Service switch 29 | SIF In/RF AGC delay

4 |Rinput 30 | Veer (2) VIF/SIF system

5 |G input 31 [ Video output

6 | B input 32 [ AFT coil

7 | YS input 33 | Int.Video input

8 [ Black Det. /Blank off/Sub Color 34 | VIF detection output

9 | R output 35 | APC (VIF)

10 |G output 36 | VCO coil (1)

11 | B output 37 | VCO coil (2)

12 | Vear (1) video/chroma system 38 | Vees (1) videofjungle system
13 | Chroma VCO 39 [ Y input

14 | Lock detection 40 | Ver. peak clamp

15 [SDA 41 [GND (1) video/chroma/jungle system
16 | SCL 42 | Chroma In/Black Level Start
17 | Vees (2) VIF/SIF system 43 | Sync. input

18 | VIF input (1) 44 | FBP input

19 | VIF input (2) 45 | Veer jungle system
20 {GND (1) VIF/SIF system 46 | Saw Tooth
21 | Ext. Audio input 47 |Hor. AFC
22 | RF AGC output 48 | Hor. OSC
23 | Audio output 49 | X-ray protection
24 | IF AGC 50 | Hor. output
25 | SIF detection 51 | Hold Down Ref.
26 | AFT output 52 | Ver. output
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AN5163K ICs for TV

M Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Ve Yoo 105 v
Veosr, 39 . 6.0
Tiz+30 78

Supply current Icc Ti7+38 86 mA
Iss 27

Power dissipation Nee?) Po 1,480 mW

Operating ambient temperature Noe ) Topr —20 to +70 T

Storage temperature Noe ! Ty —55 to +150 C

Note 1) Ta=25C except operating ambient temperature and storage temperature.
Note 2) Allowable power dissipation of the package at Ta=70TC.

B Recommended Operating Range (Ta=25TC)

Parameter Symbol Range
Operating supply voltage range Ve 81Vt09.9V
Vecs 45Vt0 55V
Operating supply current range Tss 10mA to 25mA

B Reference

Pp—Ta
2,800 ! !
IC without heat sink.
= Ryy—,=54C/W
z 310 Po=2315mW (25C)
£
2000 AN
£ N
] \
£ 1,600
2 AN
B
2 1,200
3 \\
o
5 80 N
° N
[
N
400 \\
0

0 25 50 75 100 125 150
Ambient temperature Ta ('C)
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ICs for TV

ANS5163K
B Electrical Characteristics (Ta=25+2C)
Parameter Symbol Condition min typ max Unit
Supply current (1) Iag Current when V=9V 6 10 12 mA
Supply current (2) Iy Current when Vi;=5V 22 28 34 mA
Supply current (3) Lz Current when V;=9V 38 49 60 mA
Supply current {4) I Current when Vi3 =5V 26 33 40 mA
Stabilized supply current Lss Current when V=5V 3 5 7 mA
Stabilized supply voltage Vs Vs when Lis=15mA 5.6 6.3 6.9 v
Video SW input terminal voltage Vo133 2.2 2.6 3.0 v
External input terminal voltage Vau DC measurement 35 4.0 4.5 v
Synchronous separation input clamp voltage Ve 1.2 1.5 1.8 v
Output resistor (PinGd) Ro3s DC measurement 20 60 150 Q
Input resistor (Pin®), 63) Rizs | DC measurement 27 37 47 kQ
Output resistor (Pin@D) Roa DC measurement 20 60 150 Q
Output resistor (Pin@d) Roxs DC measurement 200 400 600 Q
Input resistor (Pin@D) Ri2 DC measurement 55 65 75 kQ
VIF Circuit (The test condition for below is fp=45.75MHz Vin=90dBy )
Video detection output (typ.) Vo nDj:-rg Z'(S);;/O =8 (iyp.) 1.3 1.6 1.9 | Ve-p
Video detection output (max.) Voums, | DATA 0B =F, ratio to typ. 1.3 23 4.0 dB
Video detection output (min.) Vosamin. DATA 0B =0, ratio to typ. —60 | =30 —15 dB
Video detection output f characteristics foe flr\i?_;lze ey of output —3dB for 55 8 11 MHz
Synchronous peak value voltage Vo m=87.5% DATAO0B=8§ 1.7 2.1 25 \Y
Video detection output DC voltage Vi No input IF AGC min. 33 3.9 45 \%
APC pull-in range (H) foph Pull-in range of high band side 0.6 1.3 — MHz
APC pull-in range (L) fopt Pull-in range of low band side — —13| —06| MHz
VCO control sensitivity Bp 4V3s=0.2V 1.3 2.2 3.1 | kHz/mv
RF AGC sensitivity G | yPuivel difference tobecome || 401 45| ap
RF AGC maximum voltage Vaamax, 8.9 9.0 9.1 \%
RF AGC minimum voltage Va2min, 0 0.2 0.5 \Y
AFT discrimination sensitivity JLAFT 4f==+25kHz 18 29 40 | mViHz
AFT center voltage Vase Vin no input 3.6 4.8 6.0 v
AFT maximum output voltage V26max, f=£,—500kHz 7.3 7.8 83 \Y
AFT minimum output voltage Vasmin. f=f,+500kHz 0 0.6 1.0 \'
AFT detection terminal voltage Vi 2.3 2.8 33 A%
Video SW voltage gain Gysw f=1MHz Vin=1Vp-p 3.0 4.6 6.0 dB
Video SW f characteristics fosw | Yine e om = 1MHz 8.5 2| — | MHz
Sound IF output VsiF V,=9%0dBy  V,=T70dBy 94 100 106 | dBu
Video SW output difference voltage AVvsw » —0.5 0 0.5 \Y
SIF Circuit (The test condition for below is fs=4.5MHz Vin=90dB )
4f==+25kHz fm=400Hz
Audio detection output (standard) Vonu DATA 0C=8 (lyp.) 350 450 550 |mVmms
Rp=4.7kQ
Audio detection output (min.) Voumx. | DATA OC=F, ratio to typ. 2 2.8 4.5 dB
Audio detection output {max.) Voumn | DATA 0C=0, ratio to typ. -9 -5 -2 dB
Audio output DC voltage (Ext.) Vaaex DATA 0D—1=1 (external) 3.5 4.0 45 \'4
Audio SW voltage gain Gasw DATA OD—1=1 (external) -3 —1 +1 dB
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AN5163K ICs for TV

B Electrical Characteristics (cont.) (Ta=25+27C)

Parameter | Symbol | Condition [ min | typ | max l Unit
Video Signal Processing Circuit {The test condition for below is established to be input 0.7Vp.p stair step wave Gout)
. DATA 03=41 (iyp.)
Video output (standard) Vyo (contrast) 1.8 24 30 Vep
Video output (max.) Vyoms. | DATA 03=7F (max.) 33 43 53| Ve
Video output (min.) Vyomin. | DATA 03=00 (min.) 0.3 0.5 07| Ve
Contrast variable range Y Coas i D 150 | 190| 230| 4B
. - DATA 04=00
Video frequency characteristics fyc (sharpness) at —3dB 6.0 75 | — MHz
Sharpness variable range Y S i, % 70| 105 | 140 dB
Pedestal level (standard) Ve | DATA02=381 (typ.) 18| 24| 30 v
(brightness)

Pedestal variable range AVpeq Difference between DATA 02=00 and FF 1.7 2.2 2.7 v
Brightness control sensitivity AVigy | Variation range of DATA 8.0 | 110 | 140 |mVbit
02=60to AD
Video input clamp voltage Vi 3.2 3.7 42 v
ACL sensitivity ACL 2.0 26 33 \7A
ABL sensitivity ABL 0.9 1.1 1.3 ViV
Blanking level VysL DC voltage of blanking pulse 0.5 1.0 1.5 \'
DC restoration rate Toc APL10% to 90% 95 100 105 %

Service SW threshold voltage Vssw 0.3 0.5 0.9

Neck protector threshold voltage Ve 0.3 0.5 0.9

Blanking OFF threshold voltage VBorr 0.3 0.5 0.9 v

Color Signal Processing Circuit (The test condition for below is burst 150mVe.p, where B out as reference)
Color difference output (standard) VCo g‘g‘,‘rt N Sglgrﬁaf(typ_) 140 19| 24| Ve
Color difference output (max.) VCOuax. | DATA 00=7F, amplitude on one side 2.5 3.2 39 | Vo-r
Color difference output (min.) VCOuwin | DATA 00=00 — 0] . 100 |mVp_p
Contrast variable range CCoumin B 15| 18| 22 times
ACC characteristics (1) ACC, | Burst 150—300mVe-p 0.9 L0 12 | times
ACC characteristics (2) ACC, Burst 150—30mVp-p 0.7 1.0 1.1 | times
Tint center 40 | Diffrence from DATA =4 g o| +13| it
Tint variable range (1) 46, DATA 01=7F 30 45 60 deg
Tint variable range (2) 46, DATA 01=00 —60 | —45| —30| deg
Demodulation output ratio (R) R/B 076 | 096 1.15 | times
Demodulation output ratio (G) G/B 0.27 0.34 041 | times
Demodulation output angle (R) 4R 92 104 116 deg
Demodulation output angle (G) £G 224 236 248 deg
Color killer tolerance Vkin 0dB=150mVp-p, BPF OFF —49 -39 —-33 dB
APC pull-in range (H) feen 450 700 | — Hz
APC pull-in range (L) fopL — |—1000 | —450 Hz
RGB Processing Circuit
. Difference voltage of
Pedestal difference voltage AV RGB out pedestal —03 0 0.3 v
. . DATA 02 (bright) :

Brightness voltage tracking ATa difference between 02=41to C1 09 0 LL| times
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ANS5163K
B Electrical Characteristics (cont.) (Ta=25+2C)
Parameter Symbol Condition min typ max Unit
Video voltage gain relative ratio A4Gyc R,Bout output ratio to Gout 0.8 1.0 1.2 | times
Video voltage gain tracking ATcont (])):? =T§1 (:3 éiontrast) » fatio of 0.9 1.0 1.1 tg‘::é
Drive adjustment range Gpv 4.0 6.0 8.0 dB
Cut-off adjustment range Vou-orr 1.9 22 2.5 \
Ys threshold voltage Vys Minimum level at which YS is ON 0.7 1.0 1.3 \4
External RGB pedestal voltage VerL 1.8 24 3.0 \Y
External RGB pedestal difference voltage AVEpL —250 0 250 mV
Internal/external pedestal difference voltage|  AVpie Internal-external —250 0 250 mV
External RGB output voltage Vercs 4.1 5.1 6.1 | Vpp
External RGB output difference voltage AVEerga —0.6 0| +0.6 v
External RGB contrast variable range ECrax /min. 15 18 22 dB
Blue-back output voltage (1) Vasi g&'{‘; %%:% QJ(I)ue-back) 2.5 3.5 45 Vp—p
Blue-back output voltage (2) Va2 g‘gl;ﬁt 2?050_(8 l;u(e)—back) —05 0| +05 A
Synchronizing Signal Processing Circuit
Horizontal free-run oscillation frequency fHo 1545 | 1575 | 16.05 kHz
Horizontal output pulse duty THO 32 38 44 %
Horizontal pull-in range fup +500 | £650 — Hz
Vertical free-run oscillation frequency fvo 58 60 62 Hz
Vertical output pulse width vo fy=15.75kHz fy=60Hz 0.57 0.64 0.71 ms
Vertical pull-in range fvp fu=15.75kHz 56 — 64 Hz
Vertical blanking pulse width TVB Measure at RGB out 0.9 1.1 1.3 ms
Horizontal output voltage (H) Vson 24 2.7 3.0 \%
Horizontal output voltage (L) VoL — 0 0.3 \4
Vertical output voltage (H) Vsan 4.0 4.3 4.6 v
Vertical output voltage (L) Ve — 0 0.3 A\
Picture center variable range ATy 3.0 37 4.5 #s
12C Interface
Sink current at ACK time Tack 2.0 2.5 — mA
SCL, SDA signal input High Level Vhieu 31 —_ — \Y%
SCL, SDA signal input Low Level Viow — — 0.9 \
Input maximum frequency fimax, 100 | — — kbit/s
VIF Circuit (The test condition for below is f=45.75MHz)
Input sensitivity Vps Vo3,=—3dB — 46) | (52)| dBu
Maximum input Vpmax. Vo =+1dB (103) | (106) | — dBge
SN ratio S/Np Vin=90dBy (50) (53) ] — dB
Differential gain DGy Vin=90dBu (0) (3) (5) %
Differential phase DPp Vin=90dB (0)] (3) (5) deg
Black noise detection level AVey (—095) {(=075) [(-0.55) v
Black noise clamp level 4Venc (0.28) | (0.48) | (0.68) \4
VCO switch ON drift af, | gemaion redvency dift during | _5) | (150) | (300) | ke
Intermodulation M (46) (52) | — dB
Input resistance (Pin@®, @) Rigw | f=4575MHz (1L0) | (13)| (L6) kQ
Input capacitance (Pind®, @9) Ciig 1 f=45.75MHz (32) | (4.0) | (4.8) pF
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ANS5163K ICs for TV
B Electrical Characteristics (cont.) (Ta=25+2T)
Parameter Symbol Condition min typ max Unit
. Maxi ltage at
AFT defeat SW operation voltage V arrsw V;xrl_lzgn_i_‘gsvggé (0.5) (1.3) (2.2) v
Video SW crosstalk CTvsw | f=1MHz — [ (=70) | (—60) dB
SIF Circuit
Input limiting level Viim Vozi=—3dB — (43) | (49) | dBy
AM rejection ratio AMR | AM=30% Vin=90dBy 45) | (55)| — dB
Total harmonics distortion ratio THD Vin=90dByu (0) (0.3) (0.5) %
Audio SW crosstalk CTssw | Vin=90dBy — [ (=96) | (—90) dB
Video Signal Processing Circuit (The test condition below is to be measured at G out)
. . DL ON
Delay line ON/OFF gain difference AGp Ratio of 57 BFF 09| (1.0)| (1.1) | times
. . Phase diffe between DATA (D—4=0
Y signal delay time Tow (DL xiss) and Y it ) (300) | (460) | (530) | ms
- . Phase difference between
Delay time drift 4To. | DATAOD—4=0and 0D—4=1] (200) | (240) | (280) |  ms
; Input . full black, difference between
Black level tion (1 P d -
ack level correction (1) V| yack comection SWOVandopEN | 100 | (@] (100) | mV
. Input : full black, difference between
Black level correction (2) VeL2 black correction SW 3V and OV (400) | (700) | (1000) mV
; Input:approx. 20IRE, voltage difference
Black level correction (3) Vo between black correction SW open and 9V (100) | (300) | (500) mV
Black level correction start point (1) Vasi Vp=2.5V (40) (45) (50) IRE
Black level correction start point (2) Vs2 V=45V (27) (32) (37) IRE
Black level correction start point (3) Vas3 V=65V (15) (20) (25) IRE
Contrast variation with sharpness AVes (—300) (0) |(+300) mV
Brightness variation with sharpness AVgs (—250) (0) {(4+250) mV
Input dynamic range Vimax (0.9) (1.1) — Vp-p
Y signal SN ratio SNy (53) (59) | — dB
Video output Ve variation AVyree Veer=8.11t09.9V (0.0) (0.1) | (0.25) | Ve_p/V
Pedestal level V¢ variation AVeLvee Veer=8.1t09.9V (0) (150) (300) | mv/v
Color Signal Processing Circuit (The test condition below is burst 150mVp.p, where reference Bout)
Demodulation output residual carrier Vear — (20) (50) |mVe—p
BPF frequency characteristics (1) fapr1 BPF exists. % — @ — dB
BPF frequency characteristics (2) fapra BPF exists. %SHMZ—H? — (—6) — dB
BPF frequency characteristics (3) farr BPF exists. % — | (—26) — dB
BPF frequency characteristics (4) fopra f=3.58MHz. g%:;(i:;s (—3) 0) (3) dB
VCO free-run frequency fco ng 38 1%1&9115 42;5{16;: nee with (—300) (0) | (300). Hz
Diffe bet Vee1 =9.9V,
fco Vcc variation Afco/vcc ar:d 32:162 8'1‘{\;6611 e / (_ 300) (0) (300) Hz
Demodulation output Vec variation AVee Veer=8.1V 10 9.9V (0) (40) | (100) |mVe—prv
X Tint deviation when
Static phase error 46 fo=—300 to 300Hz change — — (5) |degs100mz
Color level fluctuation porti b
Sub color control characteristics AV gube D(;%l;\eg Z__ g c= la (2;18132 41\(])n when (1.2) (1.5) (1.9) | times

RGB Processing Circuit

C—Y/Y ratio

Rey | Color bar input, measured at B out | (0.95) | (1.4) I (1.85) | times
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ICs for TV. AN5163K

M Electrical Characteristics (cont.) (Ta=25+2C)

Parameter Symbol Condition min typ max Unit
Differential gain DGy — (3) (5) %
Pedestal level temperature variation AVt Ta=—20 to +70°C — |(—18) | — |mv/C
Ys switching speed fys @) (10) | — MHz
External RGB input dynamic range Vpexr (22) | 25| (28 v
Spot killer operation Ve | v OV :&i—;ﬁll?rggperates 78) | 81) | (84) \%
in f=1MHz 0.2V,
Internal/external crosstalk Clagy | ook in 1= IMHZ02Ver — | (=60) [(=50) | dB
Synchronizing Signal Processing Circuit
> -
Horizontal output starting voltage Vius f‘;c; c iI}'((l)tli((I)-IIlZ Oﬁ?:; l:: gggcéa} Vop (4.0) (4.5) (5.0)
Lock detection output voltage Vip In horizontal AFC lock (57| (60 | (63) v
Lock detection charging and discharging current Iip (£0.6) |(+0.8) [(£1.1) mA
FBP slice level Vse (04) | (06) | (09) v
Horizontal 3 curve Bu (1.3) (1.7) (2.1) |Hz/mV
Horizontal AFC 4 H (18) (24) (30) | 2AS ps —
Tolerance of minimum voltage ICs for=H
Overvoltage protective operation voltage|  Vx—ray (V6V51/2) at which horizontal | (—30) (0) | (+30) A L VR —
synchronization comes off =
Diff ltage fi
Black-out operation voltage Voiar | holddown to bl ont. (0.13) | (0.18) | (0.23) \'%
IIC Interface
Bus free before start tBUF (4.0) — — us
Start condition set-up time tsy.sTA (40) | — — us
Start condition hold time trm, 5TA (40| — | — #5
Low period SCL, SDA trow 40) | — — s
High period SCL e 40) | — — uS
Rise time SCL, SDA t; — — (1.0) #s
Fall time SCL, SDA t; — | — (039 s
Data set-up time (write) tsu, paT (025) | — — P
Data hold time (write) tHD, DAT (0) — — U8
Acknowledge set-up time tsu, ack — — (3.5) us
Acknowledge hold time tup, ack 0| — — #s
Stop condition set-up time tsu, sto (4.0) —_ — us
DAC
= — LSB
4bit DAC DNLE L | 1LSB=DATALS - oD | 10| 19 | g
= - LSB
7bit DAC DNLE Ly 1LSB gg;&g} 2 D | 10| 19 | 578
— - LSB
8bit DAC DNLE Ls ILSB }?ﬁ?&%‘;? 1235 oD | 10| (19 | 5
LSB
7bit DAC DNLE  (40) | 3F—40 01| (10| 29 | sTRP
B
8bit DAC DNLE  (80) Ls—s0 TF—80 (o1 | (1o | (29 —S%SEP

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design,
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AN5163K ICs for TV

Hl Operational descriptions
* DAC CONTROL and SUB ADDRESS

SLAVE ADDRESS ; 8A

Control item DATA BIT Sub address Vee—ON Remarks
COLOR 7 00 41 DATA 00—chroma off
TINT (HUE) 7 01 41 41=0100 0001
BRIGHTNESS 8 02 81 81=1000 0001
CONTRAST 7 03 41 _
SHARPNESS 7 04 41 _
CUT OFF(R) 7+1+(1) 05 81 0D—5 for (1)

CUT OFF(G) 7+1+ (1) 06 81 0D—6 for (1)

CUT OFF(B) 7+1+(1) 07 81 0D—7 for (1)

DRIVE(R) 7+1 08 81 81=1000 0001
DRIVE(B) 7+1 09 81 _
Hor.CENTER 4 0A 09 09=0000 1001

VIDEO Adj. 4 0B 09 _
AUDIO Adj. 4 0C 09

BLUE BACK SW 1 0D—0 1 DATA 0—B BACK ON
AUDIO SW 1 0D—1 0 DATA (—INT.

VIDEO SW 1 0D—2 0 DATA 0—INT.

BPF SW 1 0D—3 0 DATA 0—BPF ON
DELAY LINE $W 1 0D—4 0 DATA 0—D.L.ON

CUT OFF SW R 1 0D—5 0 DATA 0—OFF—SET OFF
CUT OFF SW G 1 0D—6 0 DATA 0—OFF—SET OFF
CUT OFF SW B 1 0D—7 0 DATA 0—OFF—SET OFF
Sub Color SW 1 0A—5 0 DATA 1—Black correction off, sub-color ON

Note) (1) Values at power ON are not guaranteed, and initial setting should be required.
(2) For 7+ 1, the 7-bit DAC is changed over in two steps.
For 7+ 1+ (1), the 7-bit DAC is changed over in four steps.
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AN5163K

» I2C bus protocol

(1) Slave address :

IP’C—BUS Formats

106001010

(2) Slave address format :

[S|SLAVEADDR|0[A]SUBADDR|A|DATABYTE|A]P—|

t

Start
condition

bt t
Write Acknowledge bit Stop
condition

(3) Subaddress byte and data byte format :

Sub-, ‘ functions Data byte

addr DI D6 D5 D4 D3 D2 DI DO
00 | color 0  AD6 AD5 AO04 A03 A02 A0l AO0
01 | tint 0 A6 Al5 Al4  A13  A12  All  Al0
02 | brightness A27  A26  A25 A4 A23  A22 A2l A0
03 | contrast 0 A3 A35 A3 A3 A32 A3l A0
04 | sharpness 0  A46  A45 A4 A3 A42 A4l A4
05 | cutoff R AST  AS6  AS5 AS4  A53  AS2 A5l AS0
06 | cutoff G A67  A66 A65 A64 A63  A62 A6l A60
07 | cutoff B ATT  AT6 A75 A4 AT3 A2 ATl AT0
08 | drive R A87  A86 A85 A84 A83 A2 A81  AS0
09 | drive B A97  A96  A95  A94  A93 A92 A9l A90
OA | H center 0 0 0 AA3  AA2  AAlL AAOD
0B | Video Adj. 0 0 0 AB3 AB2 ABl ABO
0C | Audio Adj. 0 0 AC3 AC2 ACl ACO
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