ICs for Audio Common Use

Panasonic

AN7348K

Dual Record/Playback Pre-Amplifier IC for Double Cassette

m Overview

The AN7348K is a monolithic integrated circuit
designed for double cassette recorder. It has dual
channel PB/Rec. amplifier with ALC function. Tape
A (PB only) and Tape B (PB/Rec.) select, Normal
Chrome select, Normal/High speed dubbing selec
and Rec./PB selection are easily controlled by 4pins.
It requires no external FET switches at PB amp.
input and Rec. amp. output. External component
are also minimized. In addition, this IC has low
susceptibility to EMC.
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m Features

* Built-in Normal/Chrome equalizier for PB ampli-
fier

* Built-in Normal/High speed equalization for PB
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amplifier

* Built-in Tape A/B switching

* Built-in Rec./PB select

* ALC function for recording

» Wide operating supply voltage range :
Vee=3.6Vtol2V

» Can connect IC directly to tape head. No external
FET switches are required

* Minimum switching noise

m Applications
* Double cassette recorder

m Block Diagram
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AN7348K

ICs for Audio Common Use

m Pin Descriptions

Pin No. Description Pin No. Description
1 L-ch. playback amp. input (B) 13 Vee
2 R-ch. playback amp. input (B) 14 Chrome/Normal
3 R-ch. playback negative feedback 15 "HML"
4 R-ch. playback equalization 16 ALCT
5 R-ch. playback amp. output 17 L-ch. rec. output
6 AB switcht 18 L-ch. rec. input
7 R-ch. rec. input 19 ALC low cut
8 R-ch. rec. output 20 L-ch. playback amp. output
9 Rec./Playback switch 21 L-ch. playback equalization
10 AB switch 22 L-ch. playback negative feedback
11 Ripple filter 23 R-ch. playback amp. input (A)
12 GND 24 L-ch. playback amp. input (A)
m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee 12.4 \%
Supply current lcc 40 mA
Power dissipation Po 500 mw
Operating ambient temperature opl -20 to+75 °C
Storage temperature Tstg -55 to+150 °C
m Recommended Operating Range
Parameter Symbol Range Unit
Supply voltage Vee 3.6t0 12.0 \%
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ICs for Audio Common Use AN7348K
m Electrical Characteristics at Vcc =5V, T, =25 °C
Parameter Symbol Conditions Min | Typ | Max | Unit

Quiescent circuit current (Rec.) cdec | VIN=0V 12.0 18 24 mA

Playback amplifier

Close loop gain Gvcp) | Vin=5.6 MVys 40 | 425| 45 dB

Open loop gain Gvor) | Vin =891V s 75 81 O dB

Input noise Vi) | Re =2.2 KQ, Diy/Audio, a 1.8 2.5 nv
Vin = Vno/Gre

Total harmonic distortion THD@) | Vo =1 Vims, BPF g 0.05| 0.1 %

Max. output voltage Vop) | THD =3 %, BPF 1.4 1.7) O |V[rms]

Channel balance CBpy | Vin=5.6 MV -1.5 0 1.5 dB

Channel crosstalk ey | Vin=5.6 Mg, Rs = 2.2 KQ, 55 65 ad dB
D\n/Audio

Source crosstalk Glp) | Vin=5.6 MVips, Rs=2.2 KQ, 55 65 ad dB
D\n/Audio

Playback EQ

120us/70us Again*! AGyeq | Vin =10 MV, f=10 kHz 4.6 5.2 dB

1x/2x DubbingAgain*? AGyer | Vin =22 MV, f=10 kHz 4.6 5.2 dB

Record amplifier ALC off

Output noise voltage Vior) | Re=1.0 K2, D)y audio O 220 | 550 | pv

Closed loop gain Gvew) | Vin =12 MVims 35,5 | 38,5 42 dB

Total harmonic distortion THDR) | Vo=1.0 Vins, BPF a 0.05| 0.17 %

Max. output voltage Vow) | THD =3 %, BPF 14| 18/ O Y%

Channel crosstalk CTery | Vin =8 MVips, Rs=1.0 KQ, 55 66 ad dB
D,y Audio

ALC (2-ch input) ALC on

ALC voltage Vaic | Rext =5.6 kQ, Dual ilp, 0.75| 1.0| 1.37 V[rms]
ViN =12 MVips

ALC range Waic | Rexr =5.6 kQ, 35 | 51 | O dB
from V\y =10 mV to \, =+3 dB

ALC channel balance CBaLc) | Rext =5.6 KQ, Viy =12 MVys -2 0 2 dB

Playback mode

PB to rec. crosstallé CTrp | Vin =12 mV,sat rec. ilp, 70 88| O dB
measure at rec. o/p

Note) *1: AG,¢; = (Gy¢ at 120us) — (G, at 70us)

*¥2: AGyc2 = (Gyc at 1)~ (G at 2x)

*3: CTgpp= 20 log (Vo(PB mode) / \4(Rec.mode))

Panasonic



AN7348K ICs for Audio Common Use

m Terminal Equivalent Circuit

Pin No. Equivalent circuit Description

1 Pinl ; L-ch. playback amp. input (B)
2 Pin2 ; R-ch. playback amp. input (B) :
Playback amp. input

Input impedance 61 kKQ

2 Pinl, 2, 23 & 24=0 V (PB mode)

23 60 kQ . :

oa Pinl, 2= 2.1 V (Rec. mode)
Pin23, 24 = 0 V (Rec. mode)

3 R-ch. playback negative feedback :
Vee Playback amp. feedback loop
DC=0.7V

1kQ112 kQ
3] 5.3 2.4:5 | R-ch. playback equalization :
kQ kR Playback equalization for both

Q Normal/Chrome and "H"/"L" dubbing

Pin3 Pin4
22 21

5 R-ch. playback amp. output :

Low output impedance
4.7 kQ
Pin5
20

AB switcht :

Determines the tape A/B switching time constant
with an external capacitor

DC : 2.8 V (Pin10 high)

DC : 0.0 V (Pin10 open)

7 R-ch. rec. input :
51Q Rec. amp. input pin

Input impedance 30 kKQ
30
kQ
Pin7
18
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ICs for Audio Common Use AN7348K

m Terminal Equivalent Circuit (continued)

Pin No. Equivalent circuit Description
8

R-ch. rec. output :

Rec. amp. output pin

DC = Vgrer Zoyt = Low (Pin9 high)
DC =V, Zoyt = High (Pin9 open)

9 Rec./Playback switch :
Select rec. or playback mode
0.7 V> Threshold> 2.1V

Vee

SW open/
ov Rec. mode
PB mode |.|.|
PB mute on
10 AB switch :

To select Tape A or Tape B
0.7 V> Threshold> 2.1 V

SW open/
ov
Tape B |kl
PB mute on
11 Ripple filter :
9.1kQ Connect with a capacitor to minimize ripple from
1kQ Vee
DC=4.4V (Vec=6V)
Vrer— 10 kQ
12 g GND
13 O Vee
14 Chrome/Normal :
Input to control playback EQ for Chrome or Normal

tape

5kQ
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AN7348K ICs for Audio Common Use

m Terminal Equivalent Circuit (continued)

Pin No. Equivalent circuit Description
15 "HUYL"
Input to control playback EQ for high & low
dubbing
Vee
20 ka Pinld Cro. Cro.
I "L "H"
5ka 'j 100 kQ Speed Speed
21V
Nor. Nor.
L e
Speed Speed
\Y
21V Pinl5 e
16 ALC1:

Controls the attack and release time of ALC
DC=1.4V - Rec. mode

DC=0V - Playback mode
1kO 1.2 kQ Y
1.2 kQ
20 kQ
17 Refer to Pin8 L-ch. rec. output : Refer to Pin8
18 Refer to Pin7 L-ch. rec. input : Refer to Pin7
19 ALC low cut :

ALC comparator circuit reference voltage

20 Refer to Pin5 L-ch. playback amp. output : Refer to Pin5

21 Refer to Pin4 L-ch. playback equalization : Refer to Pin4

22 Refer to Pin3 L-ch. playback negative feedback : Refer to Pin3
23 Refer to Pinl R-ch. playback amp. input (A) : Refer to Pinl

24 Refer to Pinl L-ch. playback amp. input (A) : Refer to Pinl
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ICs for Audio Common Use

AN7348K

m Application Circuit Example
« Application Circuit(1)-Logic deck
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Logic Pin A/B (Pin10) Rec./PB (Pin9) Nor./Cro.(Pin14) "H"/"L" (Pin15)
High Tape A Rec. Chrome 2 x speed
Open Tape B PB Normal 1 x speed
Low Tape B PB Normal 1 x speed
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ICs for Audio Common Use

m Application Circuit Example (continued)
 Application Circuit(2)-Logic deck
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Logic Pin A/B (Pin10) Rec./PB (Pin9) Nor./Cro.(Pin14) "H"/"L" (Pin15)
High Tape A Rec. Chrome 2 x speed
Open Tape B PB Normal 1 x speed
Low Tape B PB Normal 1 x speed
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AN7348K ICs for Audio Common Use

m Technical Information
* Supplementary Explanation
1) Recording mode

—E\;\;\j—» to R-ch rec. amp. output
@ to R-ch rec. amp. output
LB: % ®/560 pF'L

—@

During dubbing mode, SW1 will be in rec. position and point X will be biased at 2.1 V interngly- & V).

This is to ensure enough dynamic swing for the recording signal. Capacitor C is therefore necessary to couple the
dc bias at point X to rec. bias oscillator. When in playback mode, point X will return to 0 V and SW1 is switched

to PB position. Capacitor C should be chosen carefully to avoid degradation of the rec. bias Osc. signal & record-
ing signal. The recommended value i

2) ALC detector
The ALC circuit will be cut off during playback mode. This is achieved internally in the IC by shorting pin16 to

ground. By chosing different values of R, C combination at pin16, the ALC attack and release time can be varied.

3) A/B switch muting
Ve

(&) ABSW

> >
ABSWT1 g 2, < S
o o
1.0V N o . N
N PB amp. muting pulse 3
10 F 7 2 /
oV S
=42 ms
=454 ms
=712 mg =150 mg =300 ms
Tape 'B'| Tape 'A’ PB'B'on | PB'A' on __PB'B'on
T T
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ICs for Audio Common Use AN7348K

m Technical Information (continued)
» Supplementary Explanation (continued)
4) R/PB switching muting
(A/B SW="B' mode)

Vce
212V
Ry 1.4V
Rec 22 kQ
<9§ 0.7V RIPT
PB R3 oV
R .C 100 kQ PB amp.
29 k£22 iss% o muting pulse
Rec. amp.
DC out
400 ms 300 ms
charging =R, x C; 600 ms 600 ms
Discharging &= (Ry//R3) x C;
0.7 V> Threshold voltage 2.1V PB mode Rec. mode PB mode
5) Nor./Cro. switching
Vee (14HN/Ct
R, 4 /
Cro) 22kQ 212V 212V
Nor. R,
.C, 100 kQ
33
o 0% 100 ms 100 ms
Chargingt = R, x C; Nor. Cro. Nor.
Discharging = (R1//Ry) x C;
6) Low/High dubbing switching
Vee
Ry
H L 22kQ . 212V 212V
L Ry
.C, 100 kQ
10
W ov 100 ms 100 ms
Charging = Ry x C; Low High Low

Discharging = (R1//Ry) x C;

Panasonic 11



AN7348K ICs for Audio Common Use

m Technical Information (continued)
« Supplementary Explanation (continued)
7) Rec. 'H' switching

When the Rec./PB switch (Pin9) is switched to record mode, the pre-amp. will switch from deck 'B' to deak 'A’
mode (if the AB SW, Pin10 is low). The pre-amp. switchirig govern by the capacitor at Pin6.
Therefore it is necessary to delay the turning on time of the record bias oscillator circuit. This is to prevent any
switching noise from the oscillator circuit from leaking through the 'B' amp. during the initial switching period.
The preferable switching sequence is shown below.

Rec. 'H'

Deck 'B' amp.

Deck 'A' amp.

Rec. bias oscillator

=600 ms to 800 ms delay

Rec. amp.

8) PCB layout for pre-amp. INPUTSs.
To prevent oscillation, the input paths for Pin1 & 2 should avoid crossing or running next to the input paths for
Pin23 & 24. This will also ensure minimun source leakage especially during record mode.
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)[The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.






