Ordering number: EN 2620C

Monolithic Linear IC

LA3242

SA////WY O Preamplifier for Compact Cassette Recorder

Recording-only Use

Overview Package Dimensions
The LA3242 is a preamp IC for compact cassette recorder ~ Unit: mm
reco_rding-or_wly use. The_ distinc_tive featu_re of the LA3242 is 3067-DIP24S
that it contains mechanical switches which have been so far
connected externally as peripheral parts.
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Features
X

On-chip electronic select switches permitting selection of TFOOoU0oOw
normal/higher speed recording and metal(chrome)/normal 1
tape recording mode by using the dedicated control pins.
Two ALC output pins making it easy to make up a Dolby
recording system.

The control voltage from a microcomputer, etc. can be used
to turn ON/OFF the ALC and to set the ALC control voltage
to the initial value. 0.48 095 178
On-chip microphone amplifier making it easy to provide
microphone mixing.

Wide operating voltage range §4 = 4.5 to 14.0 V).

Can be used in conjunction with playback-only preamp
LA3246 to make up a double-cassette dubbing system.
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Functions

* Recording preamplifier x2
* Microphone amplifier x1

* ALC output x2
* Electronic switch %6
Specifications

Maximum Ratings at Ta =25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 16 \%
Allowable power dissipation Pd max 720 mw
Operating temperature Topr —-20to +75 °C
Storage temperature Tstg —40to +125 °C

Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 6 \%
Operating voltage range Ve op 4.5t0 14.0 \%

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters
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LA3242

Operating Characteristics at Ta = 25°C, Voc = 6.0V, R =10 kQ, f=1kHz, 0dB = 0.775V

Parameter Symbol Conditions min typ max Unit
Quiescent current lcco Me/Nor, Nor/High SW OFF 5 7.5 12 mA
Quiescent current lccs Me/Nor, Nor/High SW ON 12 16 20 mA

[REC Amp]
Voltage gain (Open) VGol 75 85 dB
Voltage gain (Closed) VG1 Vo =0 dBm 425 | 445 | 46.0 dB
Total harmonic distortion THD 1 Vo =04V 0.1 0.7 %
Maximum output voltage Vo max THD = 1% 0.7 1.0 Vv
Equivalent input noise Vail  |Rg=22kQ, B.PF = 20 Hz to 20 kHz 11| 17| pv
voltage
Input resistance Rl 40 50 60 kQ
CT1 Between REC amps 50 60 dB
Crosstalk -
CT2 REC amp - Microphone amp 50 75 dB
Channel balance VgL VN = -50 dBm 0 2 dB
[Microphone Amp]
Voltage gain (Open) VG2 60 70 dB
Voltage gain (Closed) VG2 Vo =0 dBm 23 25 27 dB
Total harmonic distortion THD2 Vo =04V 0.05 0.5 \
Maximum output voltage Vo max THD = 1% 0.8 1.1 \%
Equivalent input noise VN2 |Rg=22kQ, B.PF =20 Hz to 20 kHz 11| 17 | wv
voltage
Input resistance R|2 40 50 60 kQ
Crosstalk CT3 Microphone amp - REC amp 45 60 dB
[ALC]
Input range when output distortion becomes 1%
ALC range ALCw after ALC begins to the applied. 40 45 dB
ALC balance ALCg Output difference between CH1 and CH2 0 2 dB
ALC distortion ALCtyp | VN = —40 dBm 0.15 0.8 %
ALC output voltage ALCyo VN = —40 dBm 0.33 | 042 | 0.53 \Y
Crosstalk CT4 Between REC amps 45 60 dB
Crosstalk CT5 REC amp - Microphone amp 50 70 dB
ALC ON-state voltage ALCon Voltage on pin 17 1.0 \%
ALC OFF-state voltage ALCoff Voltage on pin 17 15 Vv
[Switch]
ON-state resistance Ron 30 70 Q
DC feedback resistance Rg1 40 50 60 kQ
Pd max — Ta
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Equivalent Circuit Block Diagram
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Sample Application Circuit

R/P Head PBamp
= input
5V
b
2 = | __—ovVce
Z 3000 Z 100
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’ n 72F 10kQ 68002 microphone

R/P Head

Iy gt Ve

Note:

1. The electronic select switching level is approximately.£W 0.9)/2.

2.  REC amplifier NF parameters Z1 through Z3 should be selected to accommodate the recording level and frequency response
that will be required in metal/normal tape and normal/higher speed modes.

3. Z1 through Z3 may be configured with coil “L", capacitor “C”, and resistor “R”".

4. When electronic control pins 9 and 16 are at the GND level, each electronic switch is turned ON.

5. When ALC ON/OFF control pin 17 is at 1 V or less/1.5 V or greater, the ALC is turned ON/OFF, respectively (Ta = 25°C).

6. The ALC width depends on external resistq(.R

N0.2620-4/12
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Test Circuit

ALC OUT2 ,,l,—l
O] 3000 OUT2

: , 78
2201 F 47,F 3000|3000 |300Q -
< 1:F 8.2kQT(g0k| 100k

ALC CONT
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IN2

VIN > LA3242
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L)

ALC OUTI

Sample Printed Circuit Pattern (Cu-foiled area)
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130 x 130 mm’
Unit (resistance: Q, capacitance: F)
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IC usage Notes

(1) The base of a PNP transistor is connected to input pins 2 and 23.

50k

When a voltage is applied to input pins 2 and 23 externally, connect a
capacitor to the input pins. The recommended value of capacitor C is
0.1 pF to 10 pF. DC voltage \pc With input pins 2 and 23 open is

50 mV max (Mnpc = 20 mV typ).

For the relation between supply voltage/and Viypc, refer to the \ec — Vinpe characteristic.

(2) Output waveform starting time (Refer to DatatC;.)

SW ,F 3k

Rise waveform at pin 7 or 18

Vecon

!
I'—ls—'l

When supply voltage ¥ is switched ON, the amplifier output (pins 7 and 18) will rise. Output waveform ON time ts can be
varied by capacitor Cr connected to pin 12. The minimum value of Cr is 33 pF. If the value of Cr is made less than 33 pF, more

pop noise will occur and the ripple rejection will worsen at the time supply voltagei¥ switched ON. (ts = 0.7 s. typ at
Cr = 100 pF)

(3) Electronic switch control circuit

Control
pin

=09V 13
Electronic Vee
signal 4 T
9 E4Y 4
-3
RI1=R2
R2

The control circuit for control pins 9 and 16 is configured as
shown left.

Control level ViconT Of the control circuit is given by:
Veont = 1/12% (Vec — 0.9) [V]

(4) Relation between control voltage to turn ON/OFF electronic switch and supply voltage (Refer to &ata-VVee)

g
S Pin 9,16 Volts

Electronic SW OFF

———————— Electronic SW ON

1
|
|

Threshold régi’on (=1V)
i

Vcc -

The control level at electronic switch CONT pin 9 and 16 is fixed
by supply voltage ¥c. The threshold region has a range of
approximately 1 V. The middle point of threshold region at a
given value of supply voltage M is represented by approximately

1/2 x (VCC -09) WV
The electronic switch can be turned ON/OFF by applying a

voltage of the middle point voltage0.5 V or more/less,
respectively, to electronic switch CONT pins 9 and 16.

N0.2620-6/12
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(5) ALC control pin and ON/OFF level
ALC OUT2
24

=0.6V l_»L

ALC CONT

The ALC ON/OFF control circuit is configured as shown left.
When a voltage of (Mgl+Vgg2) = 1.5 V or greater is applied to the
ALC CONT17, the potential on the ALC IN (pin 8) drops to GND

8 . .
ALC OUTI V8 level. The ALC is turned OFF (ALC function release).
ALCIN
R1=100k 2
Ny
rTehJ%ihO'iLc i REC amplifier output V¢ is controlled by the ALC CONT
ALC on $ 2 voltage and the threshold region has a range of approximately 0.5 V.
\ The ALC CONT voltage is set to 1.0 V or less/1.5 V or greater to
l VoAC turn ON/OFF the ALC, respectively.
I
ol — (Refer to Data ¥Yac, V8, 11 — VaLc conT)
g
>
T —
V8
VALC CONT——
VGq, VG - f|y . VGq, VG - fiy
100 l ‘ Vee=6.0v Vee=6.0V
[saffus) Vo=0dbm Q@ 80} Vo=0dBm
'cl’ 'CI’ 90 K RL=10k Q) 'CI’ 5 59 N
D | 70 & ~
0> T 09 e <
> ~ Q\}Q I/‘O > ~ 60 7 O
= 70 P
3 2 ;/ﬂ X G p
8—2 60 % I 8‘ 8
ee Me/Nor Not/High SW on \\ Srspl
E E 50 L I ! k =t N E c
58 [ RN g-g” RNF=6800
] Me/Nor Nor/High SW off —] L
> VA o P v VR 5020 s
8 Either Me/Nor or Nor/High On s
S8 = sg"
4]
2202351002351k23510k235100k2 10 23 5100 235 1k 23 50k 23 5 100k 2
Input frequency, fy — Hz Input frequency, fiy — Hz
<
S
| lccos lecs — Vee VG - Ve
—~ 28 T 60
Z Re=2.2kQ REC AMP
o RL=10k Q) f=1kHz
E z 2 50| ALC Off
| g —— © Vo=—10dBm
8-E 20 S\N o b | a0 (
O ; \\N‘e'ﬁo‘ — 1 ) / §
-0 T S —47’ >
= @ 16 NO ‘SO‘S -
ouw // Me <5 ( £ ®
[t "o A
38" el T >
= O T st S 2
c ot o]
D 5 8 Pa =
29 ~ S
55 10
O o
c
(] 0 0
@ o 2 4 6 8 10 12 14 16 18 20 0 : 4 6 8 10 12 416
-;5; Supply voltage, Vee — V Supply voltage, Ve — V
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Output voltage, Vg — V
Total harmonic distortion, THD — %

Maximum output voltage, Vo max — V

Output voltage, Vo -V
Total harmonic distortion, THD — %

Output voltage, Vo — V
Total harmonic distortion, THD — %

Vo, THD = V|y
10 T
2| f=1kHz
5}-RL=10k Q2
Veoe=6V
3
2 /
1.0 \\
7
ANIPY yal|
5 & 7
> A |
: /
2
AO/ \\/
041
7 //
5 V
8 Me/Nor Nor/High Speed SW off
-90 -80 =70 -60 =50 —40 =30 -20
Input voltage, V|y — dBm
Vo max — VCC
6.0, T
THD=1%
f=1kHz
5.0} RL=10k 2
4.0
3.0 //
//
2.0 /
1.0
o0 2 4 6 8 10 12 14 16 18 20
Supply voltage, Vee — V
Vo, THD — Vg
10
71 Vee=9.0v
5| f=1kHz
RL=10k 2
31 Rg=6.8kQ
2 v /
1.0 =
! \\ VoNE -~
—T
3
» /1N
N
~—l__THD
01
7
5
3
2-70 -60 -50 —40 -30 -20 -10 0 10 20
Input voltage, Vi — dBm
Vo, THD — V|y
100
Vee=4.5V
51 f=1kHz
3[ RL=10kQ
2| Rp=6.8k /V
10 /
5 Q
3 &
2
10— //
5 N VoalcC
\ y.a A
3 7
2 /
0.1 /‘
5
3 4
—80 —70 —60 —50 —40 —30 —20 -—10 0 10

Input voltage, Vi — dBm

Output voltage, Vo — V Output voltage, Vo — V Crosstalk, CT — dB
Total harmonic distortion, THD —%

Total harmonic distortion, THD — %

ALC output voltage, VoALC — dB

CT - Vcc
40 T
f=1kHz
[~ Rg=2.2k 2
50
CH2—» CH1
60 T !
CH1-» CH2
N—
70
80
902 4 6 8 10 12 14 16 18
Supply voltage, Vec — V
Vg, THD — V|y
10
7} Vec=12v
s} f=1kHz
RL=10k O
3} Re=6.8k0
o
2 >
1.0
7 \ VOP“’C
5
. N
. /1N
N g
/ N THD L1
0.1
7
5
3
2—70 -60 -50 -40 =30 -20 -10 0 10 2C
Input voltage, V|y — dBm
Vg, THD - Vy
100
Vee=6V
5T f=1kHz /
3F RL=10kQ ]
2T Rg=6.8kQ) /
10 /
5
CONT
; Pn 17 100k0
s
&
1.0 Y),C
X \ <O VoaLc O ]
4 PARN T
~
/ THD
0.1
5
2 [
-70 60 -50 -40 -30 -20 -10 0 10 20
Input voltage, V|y — dBm
5 VoALC — V¢
1 Ll
VinN=—40dBm
Voarc=0.45V=0dB|
4F f=1kHz
Rg=6.8k )
3
2
1
0 N
-1
—2
0 2 4 6 8 10 12 14 16 18

Supply voltage, Ve — V
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Output noise voltage, Vo — LV Equivalent input noise voltage, Vy; — uV

Maximum output voltage, Vo max — V

%

Output voltage, Vg — V
Total harmonic distortion, THD —

Vi — Vee
100 T T
;L Rg=2.2k0
sl vG=45db=177
(Vec =6V)
3F DIN Audio -1 -
2
10
;
5
3
2
1O
;
5
3
2 r /4
74 6 8 10 [F] 14 16 18 20
Supply voltage, Vcc — V
Vo — Rg
10000
+|L REC AMP
sl Vee=6.0V.
Rg=2.2k2
3
2 e
/"/
1000
! FLAT) 7
5 Vol >
i Ry
2 (D!
Ml T
100
7
5
3
2102‘31902 5ok 235 ok 235 jook 2
Input signal source resistance, Rg — Q
Vo max - Ry
1.2
Vee=6.0V
f=IKHZ
1o} THD=1% ——
REC AMP 1T
//
0.8
0.6
04
0.2
0
35 700 2 3 5 7 2 3 5 7 ok 2 3
Load resistance, R — Q
Vo, THD — V|y
10
7 | MIC AMP
5 | f=IKHZ
Vee=6V
3FRL=10k0
2
1.0 7 A
! van
3 40/ I
) \ // [
0. < &Q’}/
7 \V
5
3
2
-70 -60 -50 -40 -30 -20 -10 o

Input voltage, Vi — dBm

Maximum output voltage, Vo max — V Equivalent input noise voltage, Vy — UV Output noise voltage, Vyo — UV

Voltage gain, VG — dB

Vno — Vee
10000 -
;L REC AMP
S| Re=22x0]
RL=10k )
3 |
!
.
1000 t
4 Vno(FLAT)
1|
’ !
3 ;
Vno(DIN)
2
100 +—
7
5
3
2 72
o 7 4 6 8 10 12 14 16 18 20
Supply voltage, Ve — V
VNI + Rg
100
REC AMP
sl Voe=6.0V-
DIN Audio
2
10
5
5 e
2
1.0 —
5
3
2
0 23 5 00 235 1k 23 5 10k 23 5 100k 2
Input signal source resistance, Rg — Q
Vo max — Vc_c
14
MIC AMP
12 f=1KHZ
“T THD=1%
RL=10k {2
1.0 /
0.8
0.6

9 ]

Ry

0 2 4

6 8 10

12

Supply voltage, Vcc — V

VG — Vee

30
f=1KHZ

RL=10kQ
Vo=0dBm
MIC AMP

~

20

4

6 8

10

12

Supply voltage, Ve — V

14
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Output noise voltage, Vyo — UV

Equivalent input noise voltage, Vy; — UV

Crosstalk, CT — dB

Crosstalk, CT — dB

Vo — Vee Vi — Vee
é 100 ¢
71 MIC AMP [ 7 MIC AmP
s} Rg=2.2kQ _ s [ RNF=6800
RL=10k( < Rg=2.2kQ}
~ 3T DIN Audio
() 2
VNo (FLAT) &
8
° 10
7 > 7
5 Qv.; 5
3 S
‘ VNo (DIN) c
2 *5‘ 2
o
c
: Lo
7 c 7
s S s
3 % 3
2 (4 o 2 ry4
o % 6 8 10 12 14 16 18 20 L 077 4 6 8 10 12 14 i6 18 20
Supply voltage, Vcc = V Supply voltage, Ve — V
‘Vni— Rg CT-finy
100
7k MIC AMP MIC AMP — REC AMP
sk Vec=6.0V. 90l Vcc=6V
VG=26dB Vo=0dBm
3FRL=10kQ (MIC OUT)
2 o ®FRrRg=22k0
L4 o
I 70
! T i 3
s Vo FLAY © o
s 1 X REC OUT CH2
) ’ - % sol—1 I
2 %/ 2 REC OUT CH1
Vo DI O 4
5 0,
3
2 20:
o 23 5 100 23 5 1x 23 5 10k 23 5 100k 2 10 23 5 100 5 1k 510k 5 100k 2
Input signal source resistance, Rg — Q Input frequency, fiy — Hz
CT-fin CT—fiy
100
T T micame | Vee=6.0V REC AMP | — MIC AMP Vee=6V
REC AMP1 — _ REC AMP =
L REC AMP2 Vol=0dBm ol L1 1 R VIN=-40dBm_|
*ALCOFF ' | T T 1T Rg=2.2kQ % ALC OFF (REC AMP2)
MIC AMP Rg=2.2kQ
m 8 MIC
\\ ©
) ™~
5 I
R , igh off
REC AMP2 5 60 Me/Nor OFF,Nor/Higl ?(EC AMP2
<
™ B s LT
2 4 J ~—
o Me/Nor on , Nor/High on
O 4w REC AMP 2 _
30
20
©° 23 5 100 23 5 1k 23 5 10k 23 5 100k 2 0 23 5 100 23 5 1k 23 5 j0ok 23 5 100k 2
Input frequency, fiy — Hz Input frequency, fjy — Hz
T T T e ln T T T T 1 s
MIC AMP = MIC AMP =
REC AMP2 — Vee=6V REC AMP2 — Vee=6.0V
11 ) |RECAMP | Vo=0dBm sl 1 1 1 I _RECAMPI VIN=40dBm
HALC off i Rg=2.2k( ALC on (REC AMP 2)
MIC w0 Rg=2.2k()
0 MIC
o [~
| 70
o
60 Me/Nor Off,Nor/High off
REC AMP | o N REC AMP 1
T
I~ *g 50 - L 1 ‘I—[\'\
[%2])
o // Me/Nor on ,Nor/High on ﬁ-\*\
O 40 REC AMP 1
30
20
0 23 5 100 23 5 1k 23 5 10k 23 5100k 2 0w 235 100 23 5 1k 235 10k 23 5 100k 2
Input frequency, fiy — Hz Input frequency, fjy — Hz
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Voltage gain, VG — dB Ripple rejection ratio, R, — dB Ripple rejection ratio, R, — dB

Maximum output voltage, Vo max — V

Ry — Vcc
0 Me/N T T T
e/ NoT
10| NorHign SW off
VR=-20dBm
f=100Hz
20 Rg=2.2k0
-30
REC AMP
I g N —
.50 T MIC
-60
-70
-80
2 4 6 8 10 12 14 16 18 20
Supply voltage, Ve — V
Ry — C;
0
Vee=6V
fr=100Hz
.10 VR =-20dBm
N
-20 \\
-30 \ \
“© REC
\-\ MIC
-50
-60
S 10 23 5 10 23 5 100 2 3 5 1000
Value of capacitor for ripple filter, C, — uF
VG - Ta
60
REC AMP
Vo=0dBm
[ fin=1kHz
Vce=45,6,9, 12, 16V
50
N 9V
Vec=16Y )
45V,6
40
20 From the top: 16V
12V
Y
45,6V
20

—40

-20 0 20 40 60

Ambient temperature, Ta — °C

80 100

30

28

26

24

22

20

18

—40

VQ max —Ta

MIC AMP

Vo=0dBm
| fin={kHz

Vcc=45,6,9,12,16V

N
&N N 22
vec=!

6V /
4
7

—20 0 20 40 60 80 100
Ambient temperature, Ta — °C

R, - fr
Vee=6V
0 0] YR=—20dBm
TIJ Rg=2.2kQ}
CR=100
s 20 ki L]
= %
S 4 1
+— -3
< P
S 4 REC AMP
= T
S MIC L
B )
(O]
S
(]
= -60
2
X g
-80
0 23 5 100 23 5 tk 235 1wk 23 5 100k
Ripple frequency, fr — Hz
lcco—-Ta
20
<
E E— V,
| o eC=1¢
8 i
12
- o ——
5 b ov S
[&] 8 P ——
— [ ——— '\
S ?SV\‘
b
QL 4
C3)' Vee=4.5,6,9,12,16V
Rg=2.2kQ
o VIN=0V
-40 -20 O_ 20 40 60 80 100
Ambient temperature, Ta — °C
Vo max — Ta
> 50
I REC AMP
x —THD=1%
fin=1kHz
SR
° /
>
s / oy
S 30 /,
é Vee=16V o
S 2 ] 9V
o
8
>
o |
E w SV
% -l 45V
= )
—40 —20 0 20 40 60 80 100
Ambient temperature, Ta — °C
Vo max — Ta
1.6
>| MIC AMP
< THD=1%
& 4T fin=1kHz
€
o 12 Vees=ig
, 12, 9y
> oV
D 1.0
(@] —
8 e T~
o o8 7
2 >
a3 06
g —
c 04
>
% 0.2
= o

—40

—20 0 20 40 60

Ambient temperature, Ta — °C

80 100
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Vpac: Vi7 — Ta

REC AMP

FVce=45,6.9, 12,16V

DC voltage, Vpac: V17 -V

Vee=16V
6
12V
4 9V
6V
2 4.5V
1
vi7

—40 20

40 60

0 20
Ambient temperature, Ta — °

Veont — Vee

80 100
C

Control voltage VconT 0N pin 16 and pin
16-controlled electronic SW ON/OFF
characteristic

10

/f

@

Electronic SW OFE

o

L~

v

-~

Electronic SW ON

Control voltage(pin 16), Vcont — V
N

2
7
Threshold region
0. 4 6 8 10 12 14 16 1
Supply voltage, Vcc — V
ts— C
10 T S

7} Vec=6.0V

sFRL=10k

3
n 2
I
S X0} 1//
o 7 7
E 5 4
(o))
% 2
I
8
n

LW o~

A

/-
Vee ON
0 10 5 400 2 3 5 1000
Value of capacitor for ripple filter (Pin 14), C, — pF

Control voltage (Pin 9), Veont — V

\Y,

Output voltage, Voac — V
Residual voltage(Pin 8), Vg —

Input DC voltage, V|y pc — MV

Vcont — Vee

C

Control voltage Vcont On pin 9 and pin
9-controlled electronic SW ON/OFF
0 charalkterist

-

e

\

L~

Electronic SW/
//

OFF (Break)

o'd
,/ Electronic SW

..

e

L~ | ON (Make)

Thrshold region

2

N

4

8 10 12 14

6
Supply voltage, Ve — V

Voac: Vs | = VaLc cont

(=3
(=]

o0

_/\\,(_‘

51k Q

conr— R1= 10
1
J— \m)\‘&lﬁr-—J 5

20051

—13

1\
¢V é/{ Voac
Y T

Vce=6.0V Is

T ———

-
o

[—

Vin=—40dBm
fin=1kHz 2

V8—RI=200k0 b

1.0

w
Bias current, | — pA

100k 51kQ

NW o o

'I‘D W o

0 1 4
ALC control voltage, VaLc conT —

Vinbe — Vee

6
\Y

-

N(A)Ui\ls

N oWwow~N O

-

Vin DC =50k

10 12 14

6
Supply voltage, Vcc — V

16 18

No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace 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.

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.

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 December, 1997. Specifications and information herein are subject to change without notice.
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