|Ordering number : EN 5109 |

SANYO

SANYO Semiconductors

DATA SHEET

Monolithic Linear IC

LA7416
LA7416M

Overview

The LA7416 and LA7416M are playback and record amplifier
ICs for four-head VHS VCRs. When used in conjunction with
the video signal processing ICs of the LA7420/30 series, it is

possible to eliminate the need to adjust the Y/C record current.

Functions

* 4-channel playback amplifier.

* 2-channel recording amplifier (AGC built-in).
* REC/PB mode switching head switch circuit.
* Envelope wave detection (for auto-tracking).

* Envelope comparator.

Features

* The record amplifier provides stable record characteristics in
constant current drive mode. which is able to withstand load
fluctuations. In addition, the built-in AGC eliminates the
need to adjust the record current.

* Designed to share printed circuit boards with the
LA7411/7411M (for 2-head systems}.

___ Playback Amplifier and’Record
Amplifier for VHS VCRS

Package Dimensions
unit : mm

3196-DIP30SD
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Specifications
Maximum Ratings at Ta = 25 °C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Voomax 7.0 \Y
Allowable power dissipation Pd max Ta £65 °C 050 m
P P - *500 mw
Operating temperature Topr -10 to +65 °C
Storage temperalure Tstg ~-40 to +150 °C

*: LA7416M Pd max value which represents the value when mounted on the board.
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LA7416,7416M

Operating Conditions at Ta = 25 °C

Parameter Symbol Conditions Ratings Unit
Supply voltage Voo 50 v
Operating voltage range Veeop 48t 55 \Y

Electrical Characteristigs at Ta = 25 °C

Parameter Symbol Input Qutput Conditions T2 T4 T5 min | typ | max | Unit
[PB Mode] T15:50V TRCK| HA |SW30
T13: Open MUTE
T7: Open
Current consumption lcep Pin 15 input Open | © 0 28] 30| 34| mA
current
Voltage gain SPL | CH1 Gyp1 T20A TI10A |[V{=38 mVp-p | Open 0 0 | 54.0 | 57.0 | 60.0 | dB
SPH|CH2| Gyp2 T23A | T10A |f=1MHz Open| o0 | 25 [ 540 ] 570] 600 B
EPL [CH3| Gyp3 T27A | TI0A Open | 5.0 0 | 560|580 620] aB
EPH|CH4 | Gyp4 T30A | T10A Open| 50 | 25 | 56.0 | 59.0 ] 620 | dB
Voltage gain difference 1 AGyp1 Gypl — Gyp2 -1 0 +1{ dB
Voltage gain difference 2 AGyp2 Gyp3 — Gypd =1 0| +1{ dB
Intermode gain difference AGyp gp.gp Gyp3 — Gyp! 1.0} 20} 30| dB
Equivalent input CH1 Viint T20A T10A | After 1.1 MHz Open 0 0 1.1 1.5 | uVims
noise voltage CH2 | vyn2 T23A | TI0A |LPF Open| 0| 25 11] 1.5 |pvrms
CH3 VN3 Te7A T10A Vour Open| 5.0 0 1.1 1.5 |uvrms
CH4 | Viind T30A | Ti0A Gyp1,234  [Open| 50 | 25 1] 15 lpvms
Frequency characteristics | CH1 AVip1 T20A T10A" |V} =38 mVp-p | Open 0 0| -25 +1 dB
CH2 | avip2 | T23A | TioA |f=7 {;’"’*Z Open| 0 | 25 | 25| +1 B
CHa | avip3 | T27A | TIOA EJ;%’ET’:;‘,Z Gpen| 50 | 0 | 25| +1 a8
CH4 | avips T30A | T10A |output ratio Open| 50 | 25 | -25 | +1 dB
Secondary CH1 Vipet T20A TI0A [V, =38 mVp-p | Cpen 0 ¢ ~40 | -35 | dB
harmonic distortion CHz | Vppp2 | T23A | T10A |f=4MHz Open| © | 25 40 | -35 | dB
8 M component
CH3 VHDPS T27A T10A Wponent Open| 5.0 0 -4 ~35 dB
CH4 | Vpppd | T30A | T10A |output ratio Open| 50 | 25 -40 | 35| dB
Maximum output level CH1 | Vopmpt T20A TI0A {f=1MHz Open 0 0 104f 12 Vpp
CH2 | Vomp2 | T23A | Ti0a |Outputlevel Open| o0 | 25| 10] 12 Vpp
CH3 | Vompd | T27A | TIOA |mecmioriaty, o [Open| 50| o] 10| 12 Vop
CHa | Vompd | T30A | T10A |outputis30dB |Open| 50 | 25 | 10| 12 Vp-p
Cross-talk CH1 Verl T23A TI0A |V =38 mVp-p | Open 0 0 -40 1 -85 | dB
SP (Note 1) T27A | T10A |f=4MHz Open| 0 0 -40 | 35| dB
T30A | TI0A Vout Open| 0| 0 40 | 35 | dB
CH2 | Vem2 | T20A | T10A Gwl2  Topen| 0 | 25 0| 35| dB
Te7A | T10A Open| 0| 25 40| -35| dB
T30A T10A Open 0 25 —~40 | 35 dB
Cross-talk CH3 [ vep3 T20A | T10A [v|=38mVp-p [Open| 50 0 -40 | -35| dB
EP (Note 1) T28A | T10A |f=4 MHz Open | 5.0 0 -40 | 35| dB
Ta0A | TI0A Your  Ggen| B0 | 0 20| =35 | dB
CH& | Vopé | T20A | Ti0A Gve34  open| 50 | 25 —40 | 35 | dB
T23A | T10A Open| 50 | 25 -40| -85 ] dB
To7A | T10A Open| 50 | 25 40| -35 | dB

Continued on next page.
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LA7416,7416M

Continued from proceeding page.

Parafneter Symbol Input Qutput Conditions T2 T4 T5 | min | typ | max | Unit
Cutput DC offset AVopg? T10A |CH1--CH2 Open 0 | -100 0 | +100 | mV
Open 0] 25 -100 0{+100 ] mV
AVope2 T10A |CH3—CH4 Open 0 {-100 0 ]+100 | mV
Open| 50 | 25 |-100 0 [+100 ] mV
AVope3 , T10A |CH1—CH3 Open 0 ~100 0 [+100 | mV
Open| 50 0 |-100 0|+100 ] mv
AVgpcd T10A |CH2—CH4 Open| O -100 0| +100 | mV
Cpen| 50 | 25 | -100 0| +100 | mV
AVopcS TI0A |CH1—CH4 Open 0 0 |~100 0 | #1007 mV
Open | 5.0 25 | -100 014100 | mVv
&Vapch T10A |CH2—CH3 Open 0| 25 |-100 01 +100 1 mV
Open| 50 0 |-100 014100 | mV
Envelope wave detection VENY T8 {Teé DC voliage Open 0 0 ol 08| 15 V
output pin voltage with no input
Envelope wave detection Venvspl | T20A T8 f =4 MHz, Open y 0 21| 28| 34 v
voltage SP1 T10A: Adjusted
to 175 mVp-p :
Envelope wave detection Venvsp? | T20A T8 {= 4 MHz, Qpen 0 o 451 48 50| V
vollage SP2 T10A: Adjusted B
to 450 mVp-p
Envelope wave detection Venvepl | T27A T8 |f=4MHz, Open| 5.0 0 20| 25| 30} V
voltage EP1 T10A: Adjusted
10 125 mVp-p
Envelope wave detection Venvep2 | Te7A T8 jf=4MHz, Open ! 50 0 451 48| 50| V
voltage EP2 : T10A: Adjusted
to 360 mVp-p
Comparator output voltage 1 Veompt T20A T3 |f=4MHz, 5.0 0 0 04| 077 V¥
Vi = 38 mVp-p
: T3 DC voltage
Comparator output voltage 2 Veomp2 | T27A T3 f=4MHz, 50 | 50 0 45| 48 v
V=38 mVp-p
T3 DC voltage
ON resistance of SW-Tr which is| Rpon17 P-17 | DC ditference 40| 60| @
turned ON in PB mode measured for
Rpon18 P18 [1mA, 2mA 40| 80| 0
current inflow
ON resistance of SW-Tr which is| Rpon21 : P-21 | DC difference Open| 50 404{ 60| Q
furned ON in PB mode Rpon24 P-24 -~ | measured for Open| 5.0 40| 60 Q
Rpon26 P26 |1mMA 2mA Open| 0 40| 60| Q
RpoN29 pgg_|curentinflow  ooenT 5 10| 60| 0
Trick 1 threshoeld level TR1-1 T2 Normal — * 32 50| V
Trick 1
TRi-2 T2 Trick 1 ~ * 12 2.8 v
Normal
Trick 2 threshold level TR2-1 T2 Normal — * 00 08| V
Trick 2
TR2-2 T2 Trick 2 — * 1.2 28 \
Normal
HAPB threshold leve! HAP-1 T4 |SP—-EP * 1.8 50 V
HAP-2 T4 |EP - 8P * 0.0 14| V
SW30 threshold level SW30-1 T5 Leh — Heh . * 1.2 50| V
SW30-2 T5 Hch — Leh " 00 08| V

Note 1: Status where input stage L (8.2 pH) is shorted

Note: Because the T4 (HA) conirol switching timing is synchronized with T6 (H-Sync), a trigger pulse (0 Vto 5V to 0 V) must
be input to T6 before measuring each parameter for the LA7416/M.

represents output pins.
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LA7416,7416M

Electrical Characteristics at Ta = 25 °C

Parameter Symbol Input Qutput Conditions T3 | T4 T5 min | typ | max | Unit
[REC Mode] T15:50V REC HA | SW30
T2: Open Adj2 MUTE
T6: 50V
T7: 50V
Current consumption lcep Pin 15 current Open 0 0 50 55 60 | mA
input
RECAGC | VRsp T11A T21A |f{=4 MHz Open 0 0 | 147 | 156 | 165 |mVpp
Amp output level Vaep | THA | T26A |Vi=200mVp-p [Open]| 50 | 0 | 116 ] 123 | 130 mVpp
Intermode gain difference AGyp Vrsp/VEEP 1.30 | 205 | 280| dB
REC WWagcl-8P| T11A T21A |f=4 MHz, Open 0 0 05| 101 dB
AGC Amp Vi = 400 mVp-p
control characteristics 1 AVagel-EP| THA T26A | Cutput level/ Open'| /50 0 05 1.0 dB
Vasp ep ratio
REC AVage2-SP| THA T21A |t=4 MHz, Open 0 0| -10|-05 dB
AGC Amp V) = 100 mVp-p
control characteristics 2 AVaac2-EP| T11A | T26A |Output level/ Open | 5.0 0| ~1.0] 05 dB
Vrgp, gp ratio
REC AVERs THMA | T21A {f=1M, 7 MHz, | Open 0 0| 40| -30| 20} aB
AGC Amp : V| = 200 mVp-p |.
frequency characteristics {Note 2} AVERE THA T26A |7 MHz/1 MHz, |Openj 5.0 0| -40 | -30| -20| dB
output ratio
REC AVpprs | THA | T21A |f=4MHz, Opsn| O 0 -45 | -40 | dB
AGC Amp V=200 mVp-p
secondary harmonic level W [ TTiA | T20A i :: ZZ:EZ:::: Open| 50 0 45 | 40 | a8
output ratio
REC AVomrs | T1A | T21A [f= 4 MHz, Adj. 0 0 20| 22 mAp-p
AGC Amp Output level
maximurm output level (Note 3) AVowre | THA | T26A ;Zfonnf:rfg?f:g Ad. | 501 0] 20| 22 mAp-P
output is =30 dB
REC AVpas | THA | T21A [f=4MHz, Open| 0| 50 45 | —40 | dB
AGC Amp Vi = 200 mVp-p
muite attenuation AVmRE | THA | T26A 8:;":2;3"'9" Open| 50 | 5.0 45 | —a0 | dB
output ratio
REC AVoys | THOA | T21A [T10A: Open| O 0 45 [ 40| dB
AGC Amp 1 =620 kMz,
mixed modulation relative level V| =360 mVp-p
T1A:
AVeye | THA | T26A =4 MHz, Open| 5.0 0 -45 | 40| dB
Vj =200 mVp-p
{4 M2629 k)/4 M
output ratio
ON resistance of SW-Tr which| Rponi7 P-17 | DC difference Open| 5.0 40| 60 O
switches between modes in REC| Rpon18 pP-18 | measured for Open 0 40| s0l @
mode Rron2 p-21 |1mA 2mA Open| 50 40| 80| Q
Rroned p.2a_|currentinflow  aoerT 50 40| 60| @
Rron26 P-26 Open 0 40| 80| Q
Rron29 P-29 Open 0 40| 6.0] Q
HA REC threshold level HAR-1 T4 |[SP—EP * 1.8 50| V
HAR-2 T4 |EP -5 8P * 0.0 14 V
REC MUTE threshold level MUTE-1 T8 |MUTE OFF —» * 3.4 501 V
ON
MUTE-2 5 MUTE ON — * 0.0 30 V
OFF
REC/PB threshold jevel SW REC/ T7: Control 22 50| Vv
PB voltage

Note 2: Apply approximately 1.8 V DC to the AGC wave detection filter pin (pin 12) and fix the amplifier gain for measurement.
Note 3: Apply DC voltage 1o T13 (REC CUR. ADJ2) and adjust the output level,
Note: Use a resistor with a tolerance of = 1.0% between pins 14 and 15,

dedy

represents output pins.
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iagram

ircuit D

Test C
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Sample Applicétion Cc

ircui

Zgaeoy

AG 1Y

? ELA

dIHDY J/A

[g1nos a7 ]

H 31nK O34 dB|d3
yhouH 1no L30 AN3 H 03d ONAG'H GENS YR LAO'GNOZ  H NOEML
zray 6d
.OH LNHHND O o
(=) ngy a3 ! N
- LNZREND a °
nl_-. FED] x by
AL - .--q.- [=3 -~
LRI \_/ ynouus ‘ x
Fgms) (s
4 €
&t . &/ (&) & &/ \
3 orul
. ¥ WHON
8d. HI 7 o8 O 2 NOIul
130 oz 440 o't o 2 ADIHL [ 3]
34013ANI[ TYHUON
e o'e
534 HY H ]
ONAR'H = wwm NO oz»m.:.v.._.amo ¥ AaTHL
. 84,038  3inw 03w OF ME VM ¥ dha NOIL
.?m ¥YH DL T b+
3
\ .n.lom:m
G S T H
e
440 d3
dHNyY hzmmww“ 40 %mmm a0
NOD 23N
NO d3
Mo a3 M, 30 & ..Io 8d
uuwmcw. m um:
440 8d
440 ©4
NO m..._w.l 440 o3
\/ \,/n_m =3 .Jzo nmnaL\
fmm\ ‘.m« =4 N\ fm
S o e
gaoz | 4771070 o lo °
0 [ * Tx ®
Ty 1 c_._ 3 I—I.d
M n..
o.&
R
=]
4730°0
It
L .ﬂ.«[ ﬂ«l
Yy d8 N g A d3

No.5109-6/7




LA7416,7416M

W Noproducts described or contained herein are intended for use in surgical implants, life-support systems, agrospace equipment,
nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of which may directly or
indirectly cause injury, death or property loss.

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

(" Accept full responsibility 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
expenses associated with such use:

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

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume
production. SANYO believes information herein is accurate and reliable, but no guarantees 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 herein are subject to change without notice.
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