| Ordering number: EN 5153

e

Monolithic Linear IC

No. 5153 LA7685J

PAL/NTSC Single-chip Color Television
Signal Processing Circuit

Overview (Video Block]

* Black extension
The LA7685] is a single-chip IC (with VIF, SIF, video, * DC restoration
chroma, and deflection circuits built in) for use in PAL or * Delay line built in
NTSC television sets. * Wide band: 9 MHz (with delay line shorted)
Because the PLL+ splitting method is used in the VIF circuit, * Built-in double differential circuits that also enable soft
the LA7685] is suited for use in top-of-the-line small and tone
mid-size television sets. In addition, when used in combination * Supports S input (for VCRs)
with the LA7640N SECAM chroma IC, the LA7685J can be * DC transmission amount can be varied (externally
used in a PAL/NTSC/SECAM multisystem set. adjustable)

[Deflection Block]
* Adjustment-free horizontal and vertical sync
* Excellent anti-noise characteristics due to adoption of
Features duplex AFC
* Vertical sync sensitivity can be adjusted externally

[VIF Block} e R . * Constant vertical size with no signal (constant for
* PLL+ splitting (for excellent image and sound quality) 60/50 Hz)

* High-gain VIF amplifier

* High-speed AGC

* APC time constant switch built in
[SIF Block]

* Simultaneous audio IN/OUT

* Video/audio simultaneous muting, or audio only muting . .

also possible Package Dimensions

* 1st amplifier with AGC function :
[AV Switching Block]

* INT/EXT AV switch 3071-DiIP64S

* Highly stable image during copy guard tape playback
(macrovision tapes, etc.)
* Excellent stability against VCR skew distortion

unit : mm

Delay line | Video EXT, audic EXT | Switch conditions [LA7685J]
OFF IN
OFF EXT
ON EXT
ON IN

[OSD Block]
* Three RGB inputs - 2
* RGB linear amplifier (-6 dB input: 2 V to 5 V) -/ I 57.2 !/ q

* First blanking (also used for B input) g |mun||||n|||||1u||||||||||n
[Chroma Block] 6- PP R P LR 1)
* ACC filter, carrier filter built in } |

* Ident detection output 0.95 048 1%
*Killer detection output SANYO : DIP64S

>»|mO|O
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LA7685J

Specifications

Maximum Ratings at Ta = 25°C

Ambient temperature, Ta — °C

Parameter Symbol Conditions Ratings Unit
X Vomax 1" v
Maximum supply voltage
Vyomax 11 \
Maximum supply current |3omax 16 mA
Allowable power dissipation Pd max Ta £ 60°C 1.53 w
Operating temperature Topr -10 to +65 °C
Storage temperature Tstg ~-55 to +150 °C
| -6 mA
Circuit current 56
ls -3 mA
) lzgmax Peak current 5 mA
FBP input current
Iz7max Peak current 10 mA
Operating Conditions at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Vo 9 \
Recommended supply voltage
Vi2 9 \
Recommended supply current l32 13 mA
o " . o n Vaop 8t0 9.5 A"
erating su| voltage range
peraling supply vollage rang Viz0p 81095 v
Operating supply current range Igp0p 10to 16 mA
= Pd max — Ta
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LA7685J

Electrical Characteristics at Ta =25°C, Ve =V, =V, =9V, I = Iy, = 13 mA

Parameter [ symbol | Conditions | min | typ | max | Unit
[Circuit Voltage, Current]
Horizontal supply voltage Vaz Veg=9V, lcc =13 mA 7.4 7.6 8.1 \4
Supply current lo + 42 Vec=9V, lcc=13mA, IFAGC =4V 102 120 | 138 mA
{VIF Block] fp = 38.9 MHz
x‘i‘t’h"""g‘;gg;;’mag“ Vss  |No signal 43| a7 | 51| v
a:: ":g’:’i‘;‘n‘;f"age Veo  |No signal 30| 45| 60 | v
Maximum RF AGC voltage VsH CW = 85 dBy, RF AGC VR = min 7.6 8.0 8.3 Vv
Minimum RF AGC voltage Vﬂ CW = 85 dBu, RF AGC VR = max 0 0.01 0.3 \'4
Input sensitivity Vi I\g\?:lo output is 0.8 Vp-p (40 % MOD), VIF input a3 ag 45 dBy
AGC range GR Maximum input (Vg = 0.8 Vp-p) — Input sensitivity 54 62 dB
Maximum allowable input Vi max Video output is +1 dB. VIF input level 97 104 dBp
Video output amplitude Vose Vi = 80 dBy, AM = 78 % MOD 1.7 2.0 23 | Vp-p
Differential gain DG Vi = 80 dBy, 87.5 %, VIDEO MOD 3.0 10 %
Differential phase DP Vi = 80 dBy, 87.5 %, VIDEO MOD 1.0 10 deg
Video S/N SN |Vi=80dBy, 20 log 148 (VP-P) a7 | 54 a8

Noise (Vrms)
Sync signal tip level Vs TiP CW = 80 dBy 2.1 2.4 2.7 \'4
Frequency characteristics fc Frequency when video output is -3 dB 6.5 8.0 MHz
1.07 kHz beat levsl 11 07 V4.43 MHz/V1.07 MHz, Vi = 80 dBy 35 50 dB
Maximum AFT output voltage VeoH CW = 80 dBy, frequency change 7.6 8.0 8.4 \Z
Minimum AFT output voltage VeoL CW = 80 dBy, frequency change 0.6 1.0 1.4 \4
AFT detection sensitivity Sf CW = 80 dBy, frequency change 50 80 110 |mV/kHz
AFT defeat start voltage VarT sw__| Measure with sweep signal 0.5 1.0 \']
Black noise threshold level VerH Measure with sweep signal 1.1 1.4 1.7 A
APC pull-in range (U) fpu CW = 80 dBy, fp = 34 MHz to 44 MHz 0.8 1.7 MHz
APC pull-in range (L) fpL CW = 80 dBy, fp = 563 MHZ to 64 MHz -2 -1 MH2z
Af No signal 0.9 1.7 MHz
VCO maximum variable range Afl: No signsl = = T vnz
VCO control sensitivity B No signat 1.3 25 5.3 [kHzZmV
[AVSW Block] )
Image output DC voltage Vsg No signal 3.0 3.4 3.8 \'4
Internal image input voitage Vg4 No signal 4.4 4.8 5.2 \
External image input voltage Vs2 No signal 4.4 4.8 5.2 \'
External audio input voltage Va4 No signal 5.2 5.6 6.0 \'
[1st SIF Block]
5.5 MHz conversion gain VG Vi = 70 dBy, 33.4 MHz 21 26 31 dB
Output level Vsg Vi =10 mV, 33.4 MHz 210 320 | 480 |mvp-p
Maximum input level Vyymax | fg = 33.4 MHz 96 101 dBy
[SIF ATT Block] fg 5.5 MHz
SIF limiting voltage Vi lim SIF input when detection output is —3 dB. 40 47 dBp
FM detection output voltage Vo1 Vi = 100 dBy, Af = + 30kHz 380 | 500 630 |mVrms
FM dectection output distortion THD Vi = 100 dBy, Af = £30 kHz 0.4 1.0 Yo
. . FM : Af = £30 kHz

AM rejection ratio AMR Vi = 100 dBy, —AMT3I0% 40 60 dB
ATT voltage gain GaF Vi =1 Vmms, f = 400 Hz -1 0 1 dB
::;‘t'r";‘]z 3;3’:::?0':“?; ATT  |Vi=2Vims, f = 400 Hz 70 | 80 B
[Video Biock]
Black extension threshold BSty APL variable, input 0.5 Vp-p 40 50 60 IRE
Maximum black extension gain BSmax APL variable, input 0.5 Vp-p -30 -22 | —13 IRE
Soft video tone varlable range ASoft (r:jfowtlr: . :,?qo:";\c": oV -6 4| -2 | aB

Continued on next page.
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LA7685J

Continued from proceeding page.

Parameter Symbol Conditions min typ max | Unit
Sharp video tone f = 2 MHz, 100 mVp-p, video tone
variable range ASharp VR:4V 58V, contrast VR : 6 V 7 10 13| dB
Video voltage gain f = 100 kHz, 100 mVp-p, contrast
AC switch 9V GVav |y : 9V, video tone Vg : 4 V 1) 18| 21| dB
Video voltage gain f = 100 kHz, 100 mVp-p, contrast
AV switch 0 V GVov VR:0V, 15 18 2t dB
video tone VR : 4 V
Contrast control center Ccen f = 100 kHz, 100 mVp-p, contrast Vg : 6 V 035| 044 053} Vp-p
Contrast control variable range ACy Contrast Vg : 3V -9V ) 22 24 26| dB
BRy Bright Vg : 2.0V 5.5 6.5 7.5 \
Bright control BRcpn | Bright Vg : 5.25 V 231 28 33] v
BRp Bright VR : 7.5 V 0.5 1.5 \
D ey characteristics fyoy  |Contrast Vg : 6V, videotone VR :4V,3dBdown | 45| 6 MHz
DC transmission amount Rpc Input : STAIR STEP signal, 200 mVp-p 88 93 %
Delay line delay amount ToLt | Input : WHITE 100 % 300 | 350 00| ns
(one level)
Delay line delay amount . o
(two levels) Torz Input : WHITE 100 % 370 420 470 ns
[Chroma Block PAL/NTSC Common]
Color control color residue Ecmin Color Vi : 0 V, contrast Vg : 9 V 30 | mVvp-p
Color contrast variable range ACc Color Vg : B-Y = 2.5 Vp-p, contrast Vg : 3V > 9V| 185 20 215} dB
Demodulation output DC Vey Burst signal only, color VR : 0 V 4.8 53 5.8 Vv
voltage
Demodulation output DC " .
difference voltage AVo.y Burst signal only, color VR : 0 V ~300 0| +300 | mVv
Demodulation output . . . g
carrier leakage Ecar No signal, killer off, color Vg : 0 V 0.03 | Vp-p
APC pull-in range AFapc +500 Hz
Kill output VKiouT 0.35 )
[Chroma Block PAL] )
Color control center Eccen Color VR : 45V, contrast Vg : 6 V 1.5 2.0 25| Vp-p
i - ACCmip | +6 dB -3 of +3[ a8
AGC amplitude characteristics ACCyzp |20 08 > Y " dB
B/Rp 1.10 1.35 1.60
Demodulation output ratio G/Rp B-Y no signal -0.56 | —=0.51 | —-0.46
G/Bp R-Y no signal -0.21 | -0.19 | -0.17
Demodulation angle RBp 85 90 95 | deg
Maximum chroma output Ech Color Vg : 9V, contrast Vg : 8 V 1.5 2.0 25| Vp-p
Maximum demodulation output Egmax Color VR : 9V, contrast Vg : 9 V 3.6 4.2 Vp-p
Killer operating point Exone —-37| -33} 29| dB
PAL output 0.3 \4
{Chroma Block NTSC])
Color control center ECeEN Color VR : 4.5V, contrast Vg : 6 V 1.4 1.9 24| Vp-p
. - ACCpiN [ +6 dB -3 0 +3| dB
ACC amplitude characteristics ACCwon |20 aB 3 0 3| dB
- ACCpyy |+6dB -3 0 +3 | deg
ACC phase characteristics ACCpon |20 4B = o +7 | deg
Tint center TCEN Tint Vg = 4.5 V, color Vg : 4.5 V, contrast Vg : 6 V -12 0 +12 | deg
. TntVR: 0V« 45V -39V,
Tint variable range a7 color Vg : 4.5 V, contrast Vg : 6 V 35 deg
. . R/Bn 0.82| 0.91| 0.99
Demodulation output ratio GBN 018 | 0251 032
. RBy : 99 105 111 | deg
Demodulation angle GBy 330 | <120 | —110 | deg
Maximum demodulation output Ecmaxy | Color VR : 9 V, contrast Vg : 9 V 3.5 4.1 Vp-p
Kill operation point Exonn -39 -35| -81} dB
NTSC/SECAM output EKONN 1.4 1.9 2.4 \

Continued on next page.
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Continued from proceeding page.

Parameter | symbol | Conditions | min | typ | max | Unit
[Defiection Block]
Sync separation input voltage Vs pc 6.0 6.3 6.6 \
" . Tyfreesy 312.0 | 3125 | 313.0 H
| -
Vertical free-running frequency I treeey 262.0 | 2625 | 2630 | H
. . . Tymaxsg | Horizontal sync signal only 356.5 357 | 357.5 H
Vertical sync maximum period [ "0 = ~THorizontal sync signal only 2965 | 297 | 2975| H
" - . Tymingg 268.5 269 | 269.5 H
Vertical sync minimum period Tymingg 294.5 255 [ 2255 q
Vertical blanking pulse peak
value VHVBL 7.0 7.5 v
P R K .
Vertical blanking pulse width WBLKS0 210] 2151 220 H
PwsiKkeo 17.0| 17.5| 18.0 H
Vertical output pulse width PwvouT 8.0 8.5 9.0 H
VouT H . 5.7 6 6.3 \%
Vertical output voltage VouT M 4.3 4.6 4.9 Vv
VouT L 03] Vv
Vertical external trigger load
resistance Rtr 25 3.6 kQ
Vertical automatic sync stop
voltage Vsas 1.2 1.4 16| Vv
Vertical output pulse start Voo
voltage Swv 41 v
Horizontal free-running Af Deviaton from 15.680 kHz —100 0| +100]| Hz
frequency deviation H ’
Dependence of horizontal _
free-running frequency on Ve Afyvee V25 = 6.5 V, reference value 2 Hz
Horizontal pull-in range fuPuLL Daviation from 15.680 kHz +450 Hz
Horizontal output pulse start
Vg voltage Shy 4.8 55 \
AFC |l FBP peak value FBPY 4.1 4.6 5.1 \
VCR switch input voltage VCR 0.7 0.9 \'4
Horizontal output pulse width Pwhout 218 23.8| 258 us
Hpf . 12 us
Horizontal output pulse phase Hpcen 3.4 4.4 54| ps
Her 0| ps
Burst gate pulse width Pwﬁp 2.7 3.7 4.7 us
Burst gate pulse phase Tdeap 0.2 0.6 1.2 ys
Horizontal sync detection .
threshold level Heoin 4.2 4.5 4.8 v
Vgg 0.5 0.7 \
50/60 output voltage Veo a0 27 v
N V|n50 0.5 \"
50/60 input voltage Vingg 72 v
X ray protection circuit operation
input voltage VHp 064 | 074 | 0.84 \
Sandcastle H.BLK peak value VH sHBL 3.7 4.0 4.3 \
Sandcastie BGP peak value VH SBGP 7.7 8.0 83| V
Sandcastle BP peak value Vi sBp 5.7 6.0 6.3 v
Sandcastle BGP width Pw sBap 1.4 1.9 24| ps
Sandcastle BGP phase Tdspap 1.7 2.2 27| us
Sandcastle field ID width Pw sFip 11.5 12| 125 H
Sandcastle H.BLK width 50 Pw SHBLSO 1.0} 120] 13.0] ps
Sandcastie H.BLK width 60 Pw SHBLEO 100 11.0| 12.0] ps
Continued on next page.
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Continued from proceeding page.

Parameter | symbol | Conditions min | typ | max | Unit
[OSD Block]
Blanking pulse threshold level THg C-IN : color bar, B-IN : variable 0.6 0.9 1.2 \
-Y OUT DC voltage .
(OSD mode) V.y B-IIN:15V 2.4 2.7 3.0
THR R-IN : variable, B-IN : 1.5 V
R.G.B. =IN threshold level THg G-IN : variable, B-IN: 1.5 V 14 1.7 2.0 \
THg B-IN : variable
VRav
R.G.B. ¥ OUT DC voltage Vaay _ |R, G, B-IN:3V 52 | 55 | 58 | v
BV v
B3V
VRav
a(\;‘/')B' ~Y OUT DC voltage Vosay  |R.GBIN:4V 58 | 61 | 64 | v
Vpay
VRsy
g?/)a ~Y OUT BC votage Vasy R, G, BIN:5V 6.3 6.6 6.9 v
Vesv

B ?799707bL 0019020 9L2 =M

This Material Copyrighted By Its Respective Manufacturer

73



LA7685J

Block Diagram
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Sample Application Circuit
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LA7685J and LA7640N Connection Diagram (Reference) Unit (resistance: Q, capacitance: F)
LA7685) (PAL/NTSC 1CHIP IC) Ele ?
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