Ordering number: EN 5153 |

Monolithic Linear IC

"LA7685J

PAL/NTSC Single-chip Color Television

Signal Processing Circuit

Overview

The LAT685) is a single-chip IC (with VIF, SIF, video,
chroma, and deflection circuits built in) for use in PAL or
NTSC television sets.

Because the PLL+ splitting method is used in the VIF circuit,
the LA7685] is suited for use in top-of-the-line small and
mid-size television sets. In addition, when used in combination
with the LA7640N SECAM chroma IC, the LA7685J can be
used in a PAL/NTSC/SECAM multisystern set.

Features

[VIF Block]
* PLL+ splitting (for excellent image and sound quality)
* High-gain VIF amplifier
* High-speed AGC
* APC time constant switch built in
[SIF Block}
* Simultanecus audio INJOUT
* Video/audio simultaneous muting, or audio only muting
also possible
* Ist amplifier with AGC function
[AV Switching Block]
* INT/EXT AV switch

Delay line | Video EXT, audio EXT | Switch conditions
OFF IN D
OFF EXT C
ON EXT B
ON IN A

[OSD Block]
* Three RGB inputs
* RGB linear amplifier (-6 dB input: 2 V to 5 V)
* First blanking (also used for B input}
{Chroma Block]
* ACC filter, carrier filter built in
* Ident detection output
*Killer detection output

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYQO OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

[Video Block]

* Black extension

* DC restoration

* Delay line built in

* Wide band: 9 MHz (with delay line shorted)

* Built-in double differential circuits that also enable soft
tone

* Supports S input (for VCRs)

* DC transmission amount can be varied (externally
adjustable)

[Deflection Block]

* Adjustment-free horizontal and vertical sync

= Excellent anti-noise characteristics due to adoption of
duplex AFC

* Vertical sync sensitivity can be adjusted externally

* Constant vertical size with no signal {constant for
60/50 Hz}

* Highly stable image during copy guard tape playback
{macrovision tapes, etc.)

* Excellent stability against VCR skew distortion

Package Dimensions

unit : mm
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LA7685J

Specificatiohs

Maximum Ratings at Ta = 25°C

Ambient temperature, Ta — °C

Parameter Symbol Conditions Ratings Unit
. Vomax 1 \Y
Maximum supply voltage
V4amax 1 v
Maximum supply current Igomax 16 mA
Allowable power dissipation Pd max Ta £ 60 °C 1.53 W
Operating temperature Topr —-10 1o +85 oC
Storage temperature Tstg -55 to +150 °C
i . |55 —- mA
Circuit current
Iﬁ -3 mA
. lgamax Peak current 5 mA
FBP input current
lazmax Peak current 10 mA
Operating Conditions at Ta = 25°C
Parameter Symbol Conditions Ratings Unit ™
Vo 8 v
Recommended supply voltage
Viz 9 \'
Recommended supply current I3z 13 mA
. Vaop 8to 95 v
Operating supply voltage range
Viz0p 810 9.5 v
Operating supply current range I3z0p - 10to 16 mA
z Pd max — Ta
| 1.8
T 16
- 12
& e T
g 12
2 10
3
5 08
g os
g
o 0.4
E 0.2
g o
2 0
£ 90 0 110 20 30 40 50 6 70
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LA7685J

Electrical Characteristics at Ta = 25 °C,Vee=V,=V, =9V, Ic =L =13 mA

Parafheter | symbol | Conditions [ min | typ [ max | Unit
[Circuit Voltage, Current]
Horizontal supply voltage Vap Vee =9V, lgg =13 mA 7.1 7.6 8.1 v
Supply current I + 42 Ve =9V, lce=13mA, IgAGC =4 V 102 120 | 138 mA,
[VIF Block] fp = 38.9 MHz
iaeo oufput volage Vss |Nosigna sa| a7 | 5| v
Qﬁg r“’:tspi‘;‘r“;?“age Veo  |No signal 30 | 45| 6.0
Maximum RF AGC voltage VsH CW = 85 dBy, RF AGC VR = min 7.6 8.0 8.3 vV
Minimum RF AGC voltage V5L CW = 85 dBy, RF AGC VR = max "0 | 0.01 03 | Vv
Input sensitivity Vi :23;0 output is 0.8 Vp-p (40 % MOD}, VIF input a3 a9 45 | dBy
AGC range GR Maxirmum input (Vg = 0.8 Vp-p) -~ Input sensitivity 54 62 dB
Maximum allowable input Vi max Video output is +1 dB. VIF input level g7 104 dBp
Video output amplitude Voss Vi = 80 dBp, AM = 78 % MOQD 1.7 2.0 23 | Vpp
Differential gain DG Vi = 80 dBy, 87.5 %, VIDEO MOD 3.0 10 %
Differential phase DP Vi = B0 dBy, 87.5 %, VIDEO MOD 1.0 10 deg
Video S/N SN |Vi=80dBy, 20l0g 146 VPP) 47| 54 dB
Noise (Vrms)

Sync signal tip level Ves Tip [ CW = 80 dBy 2.1 2.4 2.7 \i
Frequency characteristics fo Fraguency when video output is -3 dB 6.5 8.0 MHz
1.07 kHz beat level l.07 V4.43 MHz/V1.07 MHz, Vi = B0 dBp 35 50 dB
Maximum AFT output voltage VsoH CW = 80 dBy, frequency change 7.6 B.0 B.4 A2
Minimum AFT output voltage VsoL CW = 80 dBp, frequency change 0.6 1.0 1.4 vV
AFT detection sensitivity Sf CW = B0 dBy, frequency change 50 80 110 |mWkHz
AFT defeat start voltage VarT sw | Measure with sweep signal 05 1.0 v
Black noise threshold level VBTH Meaasure with sweep signal 1.1 1.4 1.7 v
APC pull-in range (U) fpu CW = 80 dBy, fp = 34 MHz to 44 MHz 0.8 1.7 MHz
APC puli-in range (L) fpL CW = 80 dBp, fp = 53 MHZ to 64 MHz -2 -1 MHz

. ) Afy No signal 0.9 1.7 MHz
VCO maximum variable range A, No signal ) 2 T Mz
VCO control sensitivity ] No signal 1.3 25 53 |kHzZmV
[AVSW Block]
Image output DC voltage Vsg No signal 3.0 3.4 38 v
Internal image input voltage Via No signal 4.4 4.8 5.2 \
External image input voltage Vs No signal 4.4 4.8 5.2 \
External audio input voltage Va No signal 5.2 5.6 6.0 \J
[1st SIF Block]
5.5 MHz conversion gain VG Vi = 70 dBy, 33.4 MHz 21 26 1 dB
Qutput level Vsa Vi=10mV, 33.4 MHz 210 320 480 |{mVp-p
Maximum input level Vyymax |ig=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 dBu
FM detection output voltage Vo1 Vi = 100 dBy, Af = + 30kHz 390 500 | 630 [mVims
FM dectection output distortion THD Vi = 100 dBp, af = £30 kHz 0.4 1.0 Yo

_— ! . FM : Af = £30 kHz

AM rejection ratio AMR Vi= 100 dBp, AN 30 % 40 60 dB
ATT voltage gain GaF Vi=1Vrms, f= 400 Hz -1 0 1 dB
Maximum attenuation of .
elactronic volume control ATT Vi=2Vrms, T = 400 Hz 70 80 dB
(Video Block]
Black extension threshold BStH 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 :Il_-ds Ohﬂ::é 1,(::‘0:";\/\? i oV -6 —4 -2 dB

Continued on next page.
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Continued from proceeding page.

Parameter Symbol Conditions min typ max | Unit
Sharp video tone f =2 MHz, 100 mVp-p, video tone
varable range ASharp Vg :4V o9V contrastVg :6 V 7 10 13| @8
Video voltage gain f = 100 kHz, 100 mVp-p, contrast
AC switch 9 V GVov Vg :9V, videotone VR : 4V 15 18 21| @8
Video voltage gain f =100 kHz, 100 mVp-p, contrast
AV switch 0 V GVoy VR:0V, 15 18 21| dB
video tone Vp : 4 V
Contrast control center CrEN t = 100 kHz, 100 mVp-p, contrast VR : 6 V 035 044| 0.53| Vpp
Contrast control variable range ACy Contrast Vg : 3V 59V 22 24 26 | dB
BRy Bright VR : 2.0 V 55 6.5 75| V
Bright control BRcgy | Bright VR : 5.25 V 2.3 2.8 33| Vv
BR_ Bright VR : 7.5 V 0.5 1.5} V
Eriq;;ncy characteristics tyoy Contrast Vg : 6 V, video tone VR : 4 V, 3 dB down 4.5 6 MHz
DC transmission amount Rpc Input : STAIR STEP signal, 200 mVp-p 88 93 Yo
Delay line delay amount . o
(one level) ToL1 input : WHITE 100 % 300 350 400 ns
Delay line delay amount . o :
(two levels) TpL2 Input : WHITE 100 % a7o0 420 470 ng‘
[Chroma Block PAL/NTSC Common)
Coler control color residue Ecmin Color Vg : 0V, contrast Vg : 9 V 30 | mVp-p
Color contrast variable range ACc Color Vg : B-Y = 2.5 Vp-p, contrast VR : 3V 59V | 185 20| 215 dB
Demodulation eutput DC Ve.v Burst signal only, color Vg : OV 4.8 5.3 5.8 \)
voltage
Demodulation cutput DC . .
difference voltage AVey Burst signal only, color VR : 0V =300 0| +300 | mVv
Demodulation output . : .
carrier leakage Ecar No signal, killer off, color Vg : 0 V 0.03 | Vp-p
APC pullin range AFapc +500 Hz
Kill output VkiouT 0.35 \i
{Chroma Block PAL]
Color control center Eccen [ Color Vgt 4.5 V, contrast Vg 1 6 V 1.5 2.0 2.5 | Vp-p
" - ACCyip |+6dB -3 0 +3| dB
ACC I
amplitude characteristics ACCypp |20 dB 5 - | dB
_ B/Rp 110 | 135 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 | 019 | 017
Demodulation angle RBp 85 90 95 | deg
Maximum chroma output Ech Color Vg : 8 V, contrast Vg : 8 V 1.5 2.0 25| Vp-p
Maximum demaodulation output Egmax Color Vg : 9V, contrast Vg : 9 V 36 4.2 Vp-p
Killer operating point Exonp -37 | -33| -29) dB
PAL output . 03| V
[Chroma Block NTSC])
Color control center Ecen Color Vg : 4.5V, contrast Vg : 8 V 1.4 1.9 24 | Vp-p
. - ACCyin | +6 dB -3 0 +3| dB
A
CC amplitude characteristics ACCyon | <20 4B o 0 = dB
. ACCpyy |+6dB -3 0 +3 | deg
A h
CC phase characteristics ACCppy | ~20 4B = 0 +7 | deg
Tint center TceN Tint VR = 4.5V, color Vg : 4.5 V, contrast Vi : 6 V -12 0 +12] deg
: TntVR: 0V« 45V 39V,
Tint variable range aT color Vg : 4.5V, contrast VR : 6 V 35 deg
" . R/By 082 | 091 | 0.99
Demodul
ulation output ratio /By 0181 0251 032
: RBy 89| 105 111 | deg
D I
emodulation angle GBy 2130 | —120 | <110 | deg
Maximum demodulation output Egmaxy |ColorVg:9V, contrast Vg : 9V 3.5 4.1 Vp-p
Kill operation point ExonnN -39 35| -31| dB
NTSC/SECAM output Exonn 1.4 1.9 24 v

Continued on next page.
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Continued from proceeding page.

Pararheter [ symbol | Conditions [ min | typ | max | Unit
{Deflection Block]
Sync separation input voltage Vs po 6.0 6.3 5.6 Vi
. . Tylreesg 3120 | 3125 | 3130| H
Vertical free-running fre
N9 Trequency ™7 freegg 262.0 | 2625 | 263.0 | H
Vertical sync maxitum period Tymaxsg Hor!zontal sync s!gnal only 356.5 357 | 357.5 H
Tymaxgg | Horizontal sync signal only 296.5 297 | 297.5 H
. - . Tymingg 2685 | 269 | 269.5 H
Vertical sync minirmurn d
yne minimum peri Tymingg 2045 | 225|2255| H
Vertical blanking pulse peak
value VHVBL 7.0 7.5 v
! . ) PweLKs0 210} 215| 2290 H
Vertical blanki
ical blanking pulse width PwalKeo 1700 17751 180 H
Vertical output pulse width PwvouTt 8.0 8.5 90| H
VouT H 5.7 6 6.3 \
Verlical output voltage VouTt M 4.3 4.8 4.9 v
VourL 03] Vv
Ver_tlcal external trigger load RTR 25 3.6 KQ
resistance
Vertical automatic sync stop ;
voltage Vsas 1.2 14 1.6 \Y
Vertical output pulse start Ve
voltage Sw 41V
:‘°”z°"ta' free-running afy Deviaton from 15.680 kHz ~100 o] +100| Hz
requency deviation
Dependence of horizontal _
free-running frequency on Voo Muyvee Va5 = 6.5 V, reference valus 2 Hz
Horizontal pull-in range fHpPULL Deviation from 15.680 kHz +450 Hz
Horizontal output pulse start
Ve voltage Shv 481 55
AFC || FBP peak value FBPY 4.1 4.6 5.1 v
VCR switch input voltage VCR Q.7 0.9 v
Horizontal output puise width PwHouT 218 | 238 258 | us
Hpg 12 ps
Horizontal output pulse phase HpsEn 3.4 4.4 54| ps
' Hpr 0 153
Burst gate pulse width PwaapP 2.7 3.7 47| ps
Burst gate pulse phase Tdpgp 0.2 0.6 1.2 L
Horizontal sync dstectton Heoln 40 45 48 v
threshold level
Vso 0.5 07| V
50/60 output voltage Veo 20 a7 v
. Vinso 0.5 \'
50/60 It
input voltage Vineg 72 v
?( ray proteclion circuit operation Vib 064| o074 o084 v
input voltage
Sandcastle H.BLK peak value VH SHBL 3.7 4.0 43| V
Sandcastle BGP peak value VH saGP 7.7 8.0 83| V
Sandcastle BP peak value Vy sBp 5.7 6.0 63| V
Sandcastle BGP width Pw seGP 1.4 1.9 24| us
Sandcastle BGP phase Tdspap 1.7 2.2 27| s
Sandcastle field 1D width Pw sEID 11.5 12| 1251 H
Sandcastle H.BLK width 50 Pw SHBL50 11.0| 120 ] 13.0]| ps
Sandcastle H.BLK width 60 Pw sHBELED 10,0 | 11.0| 120 ps

Continued on next page.
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Continued from proceeding page.

Paratheter [ symbol | Conditions min | typ | max [ Unit

[OSD Block]

Blanking pulse threshold lavel THeL C-IN : color bar, B-IN : variable 06 0.9 1.2 v

-Y OUT DC voltage .

(0SD mode) V.y B-IN: 15V 24 | 27 | 30

_ THgy R-IN : variable, B-IN: 1.5 V

R.G.B. —IN threshold level THg G-IN : variable, B-IN: 1.5V 1.4 1.7 2.0 Vv
THg B-tN : variable
Viaay

g.%)s. ~Y OUT DC voltage Voay R G, BIN:3V 52 | 55 | 58 | V
Viav
VRay

';'%')B' ~Y OUT DC voltage Vaav  |R. G, BIN:4V 58 | 61 | 64 | V
Veav
VRsy

g%.)s. —Y OUT DC voitage Vasy _ |R, G, BIN:5V 63 | 66 | 69 | V
VBsv

L
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Block Diagram '
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Sample Application Circuit
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LA7685. and LA7640N Connection Diagram (Reference) Unit (resistance: Q, capacitance: F)

LATEA0N

No.5153-9/10



LA7685J

.
-

W No products described or contained herein are intended for use In surgical implants, life-support systems, aerospace equipmant,
nuclear power control systems, vehicles, disaster/crime-prevention equipment and the liks, the failure of which may directly or
indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibllity and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors
and all their officers and employees, jointly and severally, against any and all claims and litigation and all damages, cost and
axpenses associated with such use:

@ Not impose any responsibllity for any fault or negligence which may be cited in any such claim or litigation on SANYOQ
ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume
production. SANYOQ believes Information herein Is accurate and reliable, but no guarantess are made or implied regarding its use
or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of June, 1995. Specifications and information hersin are subject to change without notice.
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