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Ordering number :EN *3735

Monolithic Linear IC
LA9300M

R-DAT Recording, Playback
and Equalization Amplifier

Preliminary

OVERVIEW

The LA9300M is a recording, playback and equalization amplifier for R-DAT (Digital Audio Tape)
equipment. It incorporates two complete recording/playback amplifiers, equalizers and limiters.

The LA9300M provides an easy interface 10 digital signal processing (DSP) devices and a low external
component count, making it ideal for use as the front-end of a DAT player/recorder.

The LA9300M operates from a single § V supply and is available in 44-pin QFPs.

FEATURES

Two complete recording/playback amplifiers
PCM equalizer

Simple interface to DSP devices

Low external component count

Intenal selection of pilot signal recording current
Single 5 V supply

44-pin QFP

PINOUT

Specifications and information herein are subject to change without notice.
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PACKAGE DIMENSIONS
Unit mm
3148-QIPA4MA

No.3735— /13

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



SANYO SEMICONDUCTOR CORP S3E D W ?799707b 0009541 2T3 EMTSAJ

T -74-05-0/

LA9300M
PIN DESCRIPTION
Number | Name Equivalent circull Dascription
{ 100
1 EQIN PCM equalizer input. Nominal voltage = 3.2 V
Q)unu
”

Channel A/8 switch amplifier outpul. Emitter follower.
Nominal voltage = 255 v
830 uA

:

3 oo S V supply for lowpass filter, switch amplifier, equalizer, logic
circuits and reference voltage circuit

Channel B lowpass filter cutoff frequency adjust.
Nominal voltage = 0.75 V

Channe! A lowpass filter cutoff frequency adjust.
|Nominal voitage = 0.75 V

Channel B second-amplifier bypass capacitor.
Nominal voitage = 1.45 V

F ||

7 REFPC Reference voltage bypass capacitor. Nominal voltage = 2.5 V

17

o

8 PGND Ground for lowpass filter, switch ampiifier, equatizer, logic circuits
and reference voitage
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Nember | Meme Equivalent cireult Dessription
] APC2 Channel A second-amplifisr bypass capacitor.
@—i——é——f Nominal voltage = 1.45 V
10 BRA % Channel B mcording amplifier input. Nominal voltage = 0.7 V

e

12 BRAO Channel B recording amplifier output. Opan codector

Channel B recording Kimiter output. Emitter foliower.
1 BLO Nominal voltage = 36 V
L)

13 BPIN { Channe! B head ampiifier input. Nominal voltage = 2.3 V

Channel B head ampiifier bypass capacitor.

o BPCY 4 Nominal voltage = 16 V

15 HAVCC 5 V supply for head amplifiers and second amplitiers

i .
Channel B head amplifier output. Emitter follower.
16 | B0 @——}% Nominal voltage = 295 V
180 pA

17 HAGND Ground for head amplifiers and sscond amplifiers

18 AHAQ Channel A head amplifier output. Nominal voltage = 295 V

19 RGND Ground for recording amplitiers
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Number Nome Equivaient circult Description

[' Channel A head amplifier bypass capacitor,
Nominal voltage = 16 V

A APIN ] ” Channel A head amplifier input. Nominal voltage = 2.3 V

7

2 ARAO i Channel A recording ampiifier output
<] ALO @% Channel A recording limitar output. Nominal voltage = 36 V
oo mA

b ARA %&h Channel A recording amplifier input. Nominal voltage = 0.7 V

- RVCC S V supply for recording amplifiers

80 uA

% BSVOL @_P_i Channet B pilot signal attenuation adjust. Nomina! voltage = 0.7 V
80 pA

z AsvoL Channel A pilot signal atienuation adjust. Nominal voliage = 0.7 V

28 LIMGND G_round for playback and recording limiters, volume and pilot

signal attenuators

2 Recording |

2% 1 ording limiter sag compensation capacitor.

sAs a8 Nominal voltage = 4.3 V

o

N
3
5
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Rumber Name Equivaiont sircuit Description
S V supply for playback and recording kmiters, volume and piot
» Lo . signal atenuators
3 | noma W Recording data input
®m
2 8MVOL Channe! B recording amplitude adjust
©m
33 AMVOL Channel A recording amplitude adjust
wW0a
M AFREC After-racording mode control pin
0
o0
; % RP Recording/playback mode control pin
40k
000
3% Swp Channel A/B select input
o
a0
k14 SAREA Recording current control input
1388
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Number | Mame Equivalent circult Description
% LMoyt Playback limitsr output Emittar followsr
285 mA
» LIMPC + 1 Playback limiter bypass capacitor. Nominal voltage = 2.6 V
x % ) 21D
@
. 24 kD
© | umn 1z 9 9 Playback limiter input. Nominal voltage = 2.6 V

4 EQouT PCM equalizer output. Emitter follower. Nominal voltage = 17 V
. -
2 Low w PCM equalizer low-frequency adjust. Nominal voltage = 0.7 V

43 HIGH PCM equalizer high-frequency adjust Nominal voitage = 0.7 V

L]

4 PHASE @-{—‘-ﬁ PCM equalizer phase adjust. Nominal voage = 0.7 V
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SPECIFICATIONS
Absolute Maximum Ratings
| Parsmutar Symbol Rating Unk
ISum voltage Voo max 7 v
{Power dissipation o 500 mw
Operating temperature range Tono ~25 to 75 deg. C
lsw femperature range Tw ~40 to 125 deg. C
Recommended Operating Conditions
T. = 25 deg. C
| Parameter Symbol Rating Unt
[suply voiage Ve 5
[supoly voitage range Ve 475 10 525
Electrical Characteristics
Voec = SOV, T, = 25 deg. C
Rating
Parsmeter Symbol Condition Unk
min L] max
LOW-ievel input voitage Vi 0 - 0.2V
HIGH-eve! input voltage Vin 0.8Vee - Vee + 02
Playback-mode supply current e [T W SAREA B g 35 ® mA
Recording-mode supply current SWP is LOW, SAREA i
- |excluding recording amplifier leen LOW, S6a, §7a, S2a, 1" 18 -] mA
bias current S22
gih: :.'n:..{m g amplier In SAREA is LOW, S7b 182 199 217 mA
et 8 mecording ampifer W [SAREA B LOW,S26 | 182 | 109 | 217 mA
SAREA is LOW,
\ERE." 2
duty cycls = 50%,
Vo2 » Vi = 20 V, 100 120 144
§62, S7b, S, S2v, S8
closed
SAREA is LOW,
channel A and 8 a1 MH,
anne! and B limiter output duty cycle = 50%,
amplitude Voo eV e 25V, 308 370 4 mVpy
564, 57b, 532, S2b, 58 |
closed
SAREA is LOW,
1 s 1 MHZ,
duty cycie = 50%,
Vi = Vg3 » 25 V, 631 750 L
S6a, §7b, S3a, S2b, S8
closed
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Paramatar Symbol Condition Unk
min typ max

SAREA is HIGH,
f=1MH,

duty = 50%,
Ve -%c: =22V, 78 100 123
S6a, S7b, S3a, 20, S8
cloged,

R26 = R27 = 11 kO

SAREA is HIGH,
f=1MH,

duty cycle = 50%,
ChwchAuuilimnuouml Vg-v;;-z.zv,

ampiitude Vo lska st s s, 58| 2 b had mVe-»
closed,

R26 = R27 = 68 kQ

SAREA is HIGH,
f= 1 MH,

mlycydn-m.
Vi = Va3e 22V, ars 435 506

cnanmlsllmiucordinu duty cycle = 50%,
duty cycle Dutys a % s *

Voncz < 300 My sine | | o 140 157

52
Channeis A and B recording v
ampiifier output leve! Vo 1= 10 Mz, i

Vincz = 300 mV,., sine
wave, S6b, §7a, §3b, 088 1.10 1.40
S22

[chamsis A and 8 recording f= 5 M,

; Vinrtz = 300 mV,., sine -
:l;lplrﬁ_er second-harmonic HDg wave, S6b, §72, S3b, 42 =37 ds
ortion S2a

fz1 MHz,

Channel A playback amplifier Voes = 206 mV,., sine

output level Ve wave, Re e Ry = 2 ky | 208 330 s mVp.p
S43, S5b

1= 1 MH2,

{Channel B playback ampifier Vars = 206 mV, p Sine

output level Y v R Rg T2 | 28 0 Al L
S4b, S5

f=1MH,

Channel A playback amplifier Vrs = 206 mV,., sine - _

second-harmonic distortion H0m sw‘a.vo, Re = Rs = 2 kQ, 50 nd o
, 85b

f=1MH,

Channe! B playback amplifier Veps = 206 mV,, sine _ .

second-harmonic distortion HDg w:ve, Ry = Ry -»2 kR, 50 d a8
S4b, S5¢c
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Porsmeter Symbol Condition Unk
min v max

ool A ts10 Ml'%h MHz,

[Chan Playback ampitfier Vors = 206 MV, sine

[frequency characuristc Fe wes Row Ps o2 ka| 55 -15 0s 8
S4a, S8b

. f = 10 MH2/1 MMz,
Channel B playback amplifier Verg = 206 mV), sine

ffrequency characteristic fa wave, Ry = Rg .”2 K, -55 -13 0s @8
S4b, SS¢

f= 1.5 MHz,
Vm-MMVT,..m

wave, R = 7.5 kO,

Sia RPa LOW SWF | 49 40 -33
ww,mi-
[Equaiizer trequency charactenistic Feso . a8

Raw =75k | 4, 52 74

1a15 M,

Vata = 200 mV,, si

wave, Rgus = 7.5 k),

sta, AP is LOW, swP | %7 16 1o

s LOW, SAREA is

) Low.

|Equalizer phase response on °
ta 47 M2,

Viogo = 200 MVpy Sin6

wave, Rgus = 7.5 kD2,

Sta, RP is LOW, SWP | ~102 = -1

i LOW, SAREA is

LOW.

t =5 M,
Vioum = 100 mV,., sine
Playback Bimiter duty cycls Duys  |wave, SOa, RP is LOW, | &7 82 54 %
SWP s LOW, SAREA &
Low.

Note
Smn indicates a swilch position where m is the switch number, 1 to 8, and n is the swikch position, a, b or c.
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Measurement Clreuit

FUNCTIONAL DESCRIPTION
Recording

Recording signal amplitude controt

This circuit comprises a recording limiter, an amplitude controller and a pilot attenuator signal. It adjusts the
amplimde of the recording signal produced by a digital signal processor (DSP),

The amplimde is adjusted by the voltage on AMVOL for channel A, and on BMVOL, for channel B. The

trol voltage range is 1.7 10 2.8 V. As AMVOL and BMVOL both have internal 100 kQ resistors 10
ground, variable resistors connected to these pins should have a value less than 100 k2. The data signal
amplimude is 370 mV,,, variable within +5 dB.

The pilot signal amplitude js independenty adjusted by the resistor connected 10 ASVOL for channel A,
and 10 BSVOL, for channel B. The pilot signal is attenuated when SAREA is HIGH. The amplitude of the
pilot signal is attenuated by up 10 8 dB below the amplitude of the data signal.

SAG is used 10 compensate for the differentiation effect of the head coil. In particular, the pilot signal
recording current is a differentiated waveform. SAG adjusts the phase of the pilot signal's fundamenial
wave component.

Recording amplifiers

The signals from the variable limiter are voltage-to-current converted, and then amplified by the recording
amplifiers. Current gain is approximately 43 dB.
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Playback

Head ampiitiers
These amplify the signal from the tape heads. Voliage gain is approximately 42 dB.

Second ampiifiers
These further amplify the output from the head amplifiers. Voltage gain is approximately 12 dB.

Playback lowpass filters

These modify the frequency characteristics of the playback signal. The filter response is controlled by the
resisior connected to AHCTL for channel A, and 10 BHCLT, for channel B. These resistars should be in the
range 2 o 30 kQd.

SW amplifier

This buffers the signal selected from the lowpass filter outputs. Channel A is selected when SWP is LOW,
and channel B, when SWP is HIGH.

PCM equalizer

This equalizes the output signal to compensate for the distortion introduced by the recording process. The
equalization characteristics are controlled by external resistors connected to LOW, HIGH, and PHASE (pins
42, 43 and 44, respectively). These resistors should be in the range 2 10 30 k0.

Playback limiter ]
This shapes the PCM equalizer output into a reclangular waveform.

OPERATING MODES

Mode control pins . Retording-lavel
N limi
4 PCM equalizer
Mode Channe! . Playback amplitude Pilot
amec | np | swe | sanea | ameltien | M PIVH | conrol and | atemaator
racording
amplifiers

A L L L L 4 4 x x
Playback

B L L ~H L U4 4 x x

ing A L ] L 17, ] x x 4 s

B L H H w x x 7/ i
Attt racording | A H L L L ’ / x x
(playback) B H L H L s / x x
After recorting | A H H L W x 7 7 X/
(reconding) B H H "R x / P i
Notes
# = operating, x = halted
%// means halied when SAREA is LOW, and operating, when SAREA is HIGH.
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TYPICAL APPLICATION
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herein is
infringements of intellectual property fights or

other rights of third parties.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume production.
SANYO beli inf i i and reliable, but no guarantees are made or implied regarding ifs use or any
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