ICs for Cassette/Cassette Deck Use Panasonic

AN7356NSC

Recording and playback equalizer amp. IC for Hi-Fi cassette deck

m Overview Unit: mm

The AN7356NSC is an audio signal processing IC for
analog cassette deck. All the recording and playback pro-
cessing can be realized with one chip.
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m Features
 Control various adjustment circuit by serial data
» Playback system
« Built-in variable volume circuit{6 dB) for playback
gain adjustment
« Built-in various equalizer switching circuit
* Built-in series mute circuit
« Recording system 03l
« Built-in equalizer (freq. characteristics, gain) circuit of L SoYos
middle and high frequencies P 540.3
* Built-in volume circuit ¢20 dB) for overall gain SSOP042-P-0450A
adjustment
« With low frequency band boost pins
« Built-in drive circuit for current output
» With parallel data output
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m Applications
» Cassette deck (Hi-Fi)

Panasonic 1



ICs for Cassette/Cassette Deck Use

AN7356NSC

m Block Diagram
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ICs for Cassette/Cassette Deck Use AN7356NSC

m Pin Descriptions

Pin No. Description Pin No. Description

1 Negative supply pin 22 Clock input

2 Playback amp. TAPE1 input 23 Serial data input

3 Playback amp. TAPE2 input 24 GND pin

4 Playback amp. negative feedback inpyt 25 Positive supply pin

5 Playback amp. equalizer pin 26 Injector current pin

6 Playback amp. negative feedback output 27 Recording amp. current output

7 LPF pin 28 Recording amp. voltage output

8 Playback amp. output 29 Recording volume amp. input

9 Positive supply pin 30 Recording equalizer amp. output

10 Recording amp. non-inverting input 31

11 Low frequency band boost pin 32 Low frequency band boost pin

12 DAC output pin(Addr.: 02) 33 Recording amp. non-inverting input

13 Recording equalizer amp. output 34 DAC calibration pin

14 Recording volume amp. input 35 Playback amp. output

15 Recording amp. voltage output 36 LPF pin

16 Recording amp. current output 37 Playback amp. negative feedback output

17 DAC output pin(Addr.: 0A) 38 Playback amp. equalizer pin

18 DAC output pin (Addr.: 09) 39 Playback amp. negative feedback input

19 FET drive current output 40 Playback amp. TAPE2 input

20 Negative supply pin 41 Playback amp. TAPE1 input

21 Erase current output 42 GND pin

m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Y¥c 7.7 \%
Vb +7.7

Supply current dc O mA
Power dissipatiof? P 443 mw
Operating ambient temperatufe Topr -25 to+75 °C
Storage temperatufé Tstg -55 to+150 °C

Note) *1: All items are at I= 25°C, except for the operating ambient temperature and storage temperature.
*2: Power dissipation of the IC single unit gt 75°C. Use the IC under the conditions of not exceeding the allowable power
dissipation curve.

m Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage Y¥c +4.5 t0+6.5 (typ.) tox7.2 \%
Vb 4510 5.0 tcb.5
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AN7356NSC

ICs for Cassette/Cassette Deck Use

m Electrical Characteristics at Vo =+6.5V, T, =25°C

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Note

Playback system M =-56 dBV, f=1 kHZ, 30 kHz LPF on

Reference output levéd dB) Vi gooog o -3.4| -1.4| 0.6 | dBV| Data(l)

Reference output levet§ dB) Gy Difference between 6 dB and 0 dB5.0 6.0 7.0 dB | Data(2)
Gy = data (2)data (1)

Reference output levet§ dB) G, Difference betweer6 dBand 6 dB 10 | 11.8| 13.5| dB| Data(3)
G, =data (2)ydata (3)

Level difference between | AGri, | Operation: The above reference output] 0 1 dB

tapes level (V) difference between tapes

Total harmonic distortion (T1,0dB) THD; | V,y =-64 dBV, 30 kHz LPFon| 0O 012 | 04| %

Total harmonic distortion (T2, 0dB) THD, | V,y =—-64 dBV, 30 kHz LPFon| [O 012 04| %

Output noise voltage (T1, 0 dB) Vo1 | IHF-A, Ry=2.2 kQ d -69 | -56 | dBV

Output noise voltage (T2, 0 dB) Vo, | IHF-A, Ry=2.2 kQ d -69 | -56 | dBV

Maximum output level (0 dB) Voux | THD =3% 2.0 3.6 O dBvV

Crosstalk (ch. R» ch.L) | CT | Ry(CH2)=220Q 60 O dB

Cross talk (ch. L» ch.R) | C% | Ry(CH1)=2200Q 60 | O O dB

Output offset voltage (0 dB) ot | Ry=220Q -450| O +130 | mV

Mute attenuation (T2) [ DAC5 =(08) 60 d O dB

Mute attenuation (T1) ) T2 mode 60 | O O dB

Mute attenuation (T2) [ T1 mode 60 | O O dB

Pulse noise voltage AVp Ry=2.2kQ d 0 9 mV

EQ-VR (120p) Veoizo| f=10kHz -7.3 | -5.3 | -3.3 | dBV |Data(17)

EQ-VR (70u) Gegro | T=10kHz -5.0| -4.0| -3.0| dB |Data(18)
Ggg7o = data (18)data (17)

EQ-VR (50u) Gegso | f=10kHz -85 | -75| -6.5| dB |Data(19)
Gegso=data (19)data (17)

600 Hz LPF (5Qu) Gipr f=10 kHz g =25 | -20 dB |Data(23)
G_pe = data (23ydata (19)

T1/T2 switching shock noiseAVty, | Operation: The above output offset | —55 0 55 mV
voltage (\pep) difference between tapes

Recording system

Reference output (EQ output) Veq fiy =400 Hz, \{y =6 dBV -3 | 05| 2.0 | dBV

Middle and high | High| Gy | V(400Hz)=0dB| fy=10kHz | 3.0 | 50| 7.0/ dBData(32H)

frequency gain Low| AG, | AGHL=data | Vwn=-12dBV| 10 13 15 Data (32L)
(32H)-data (32L

High frequency High Gy V(400 Hz)=0dB | fiy =25 kHz 18 21 22 dB |Data (33H)

peak gain Low | AGp, | AGHL=data | Vwn=-30dBV| 18 12 | 24 Data (33L)
(33H)-data (33L

4 Panasonic



ICs for Cassette/Cassette Deck Use AN7356NSC

m Electrical Characteristics at Voc =16.5 V, T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Note

Recording system (continued)

High frequency peak Wide | Gow | V(25kHz)=00dB | feay=25kHZ 2.7 4.7 6.7 dB |Data(34W)
bandwidth NAR | AGq. | AGHL =data (34W) f =35 kHz 14 16 18 Data(34N)
(10 kHz output) -Data (34N) V\y =-18 dBV
High frequency peak High Drpn fin =44 kHz Viy=-30dBV (2D) | (30) | (3B)| O
frequency DAC control  Low Dsp fin =11 kHz (0D)| (10)| (13)
Volume amp. gain  High (=1 oo o Viny=-18dBV 17 19 21 dB |Data(36H)
(VOL output) Low | AGy. | AGTL=data(36H) fy =1 kHz 16.3| 18.3) 20.3 Data(36L)
—data (36L) (VR input)
Total harmonic VOL | THRy | Viy=-14dBV | fy=1kHz a 0.3 0.8 %
distortion Ry =10 kQ
CURR| THDgc| Vin=-20dBV ad 0.3 0.8
RLV =1 kQ
Maximum output | VOL | \bgry | Ry =10 kQ fin =1 kHz 2.2 3.2 O |V[rmg]
voltage CURR| Vgrc | Riv=1kQ THD =3% 1.0 15
Output noise voltage Mre | Rg=0Q, Ry =1kQ d 0.45 2 |mV[rmg]
(curr. output) IHF-A
Input muting attenuation Iy | fin=1kHz, [y =-6 dBV 40 O O dB
(EQ output)
Output offset voltage ¥eeq| O OO0 OO -500| O +900 | mV
(EQ output)
Output offset voltage ¥erc| O OOO OO -25 O +25 | pA
(curr. output)
Output muting attenuation| Od | fiy =1 kHz, |y =0 dBV 60 O O dB
(VOL output) DAC (GTL)=(10)
Pulse noise voltage M(RC) Ry=0Q -9 O +9  |mV[p-0]
(curr. output)
Logic system
Bias output (low) \" DACO09=(00) 25| -19| 15 V |DC voltage
DACOA = (00) Data(45)
Bias control width AVgy | DACO09=(FF), DACOA= (FF) 4.2 4.7 5.2 V |DCvoltage
Data(46)data(45) Data(46)
Current consumption
Analog+V¢c lvee Without input 21 28 34 mA DC
Digital +Vpp lvop Without input 0.7 1.5 23| mA DC
—Vee lvee Without input -40 | =36 | =31 | mA DC
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AN7356NSC ICs for Cassette/Cassette Deck Use

m Terminal Equivalent Circuits

Pin No. Equivalent circuit Description Standard waveform

1 0 Negative supply pin DC6.5V
Main circuit <Vgg)

(analog system)
2 Playback amp. T1 in (R-ch.) DCOV

r% Playback amp. Tapel input
Pins 2, 3, 40, 41 ~Vee

3 Playback amp. T2 in (R-ch.)

Playback amp. Tape2 input
4 Playback amp. NF in (R-ch.) DCOV

N 4 Playback amp. negative feedbac
: | input

Pins 4, 39
VEE§

~

A\

5 NF switch (R-ch.) DCOV
+Vee

Playback amp. equalizer switching
H Pins<5,338

6 Panasonic



ICs for Cassette/Cassette Deck Use

AN7356NSC

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform
6 +Vee Playback amp. NF out (R-ch.) DCOV
E, E Playback amp. negative feedbac
470 '/,7 ouput
47Q[] 47 kQ '\\‘ '\
Pins 6, 37
_VEE
7 Ve LPF-R DCOV
K' I) 600 Hz LPF
e
$ 2710
_VEE ya ?
Pins 7, 36
8 +Vee Playback amp. out (R-ch.) DCOV
Al{ Playback amp. output
47Q
Pins 8, 35
47Q 47 kQ
“Vee
9 ad Positive supply pin DC6.5V

Main circuit (+Vcc)
(analog system)
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AN7356NSC

ICs for Cassette/Cassette Deck Use

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform
10 Pins 10, 33 Rec. in(R) DCOV
Rec. amp. (non-inverted) input
10k []100Q *Vee
11 Boost (R) DCOV
Low frequency boost
Pins 10, 33
6.2 kQ
28610  59kQ
[]10 kQ
\ Pins 11, 32
12 DM DCOV
D-GND +Ve
DAC output
2 kQ \
(Medium cut-off frequency control
Vg A
13 EQ out (R) DCOV

Pins 13, 30
47Q

Rec. equalizer amp. output
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ICs for Cassette/Cassette Deck Use AN7356NSC

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform

VRin (R) DCOV

14 +Vee

Rec. volume amp. input

Pins 14, 29

10 kQ

15 AI{-FVCC VOUT(R) DC O V
Rec. amp. voltage output

Pins 15, 28
47Q
_VEE
16 lout(r)
Rec. amp. current output
Pins 16, 27
17 +Vpp Bias 1 g

DAC output of address 0A

18 pins 17,18 | Bias2

J100 1@ DAC output of address 09
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AN7356NSC

ICs for Cassette/Cassette Deck Use

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform

19 Vee FET O

FET drive current output
Pins 19, 21
[147 kQ
D-GND

20 ad Supply pin DC-6.5V
Main circuit <V gg)
(digital system)

21 Refer to pin 19 d O
Erase current output

22 SCLK DCOV
Clock input

23 S-data
Serial data input

24 O GND DCOV
Main circuit (GND)
(digital system)

25 ad Supply pin DC5.0V
Main circuit (+Vpp)
(digital system)

26 d Inj. O

12L injector current pin
Adjust the current by an external
resister

10
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ICs for Cassette/Cassette Deck Use AN7356NSC

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform

27 Refer to pin 16 dutw) Refer to pin 16

Rec. amp. current output

28 Refer to pin 15 ¥utw) Refer to pin 15

Rec. amp. voltage output

29 Refer to pin 14 VR in (L) Refer to pin 14

Rec. volume amp. input

30 Refer to pin 13 EQ out (L) Refer to pin 13

Rec. equalizer amp. output
31 O N.COOO OooQd O

32 Refer to pin 11 Boost (L) Refer to pin 11

Low frequency boost
33 Refer to pin 10 Rec in (L) Refer to pin 10

Rec. amp. (non-inverting) input

34 ID a
+Vee v D-GND

@ @ For DAC calibration

022k [J22kQ [J22 K

~Vee

35 Refer to pin 8 Playback amp. out (L-ch.) Refer to pin 8

Playback amp. output
36 Refer to pin 7 LPF-L Refer to pin 7

600 Hz LPF

37 Refer to pin 6 Playback amp. NF out (L-ch.) Refer to pin 6
Playback amp. negative feedback
output
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AN7356NSC

ICs for Cassette/Cassette Deck Use

m Terminal Equivalent Circuits (continued)

Pin No.

Equivalent circuit

Description

Standard waveform

38

Refer to pin 5

NF switch (L-ch.)

Playback amp. equalizer switchi

Refer to pin 5

g

39

Refer to pin 4

Playback amp. NF in (L-ch.)
Playback amp. negative feedbac
input

Refer to pin 4

40

Refer to pin 3

Playback amp. T2 in (L-ch.)

Playback amp. Tape2 input

Refer to pin 3

41

Refer to pin 2

Playback amp. T1 in (L-ch.)

Playback amp. Tapel input

Refer to pin 2

42

GND

Main circuit (GND)
(analog system)

DCOV

Note) Above are typical values and may change by applied condition and dispersioggtc+evs V)

m Technical Information
» Data specification description
1. Data construction

bit No. |01 02| 03| 04| 05 04 07 08 0P 10 11 12 13 (14 {15 |1€ontrol contents

o|0|O0] O Data o O Built-in switch over
Data
constructiop O CAC . OAC 1

address data 1)1 Built-in DAC
[ ——
D/S: Data select LD: Load
12 Panasonic



ICs for Cassette/Cassette Deck Use AN7356NSC
m Technical Information (continuded)
» Data specification description (continuded)
2. Data communication system
2-wire system of Clock, Data
Clock
Data : 5 5 A
1 Y 1 Y 1 1 ' §
Data 0 1 0 0 1 1 1 E
bit 01 02 03 13 14 15 16
0 | Addr. | Addr. Data| D/IS| DIS| LD |
1

Data are read when
clock is rise up.

when clock is
fall down.

Data end if date "1"

Transmit the empty data(0) of over the 5 clock between data when transmit data continuously.

3. Data timing, switching Characteristics

1) Data timing

tw | tw
90% 90% N 90%
Clock 10% 1% 10% _\ 10%
| Iy fsul |t t'-sfi [
90% 90% [y o 9%
Data 10% 10%ﬁ;/
Panasonic 13



AN7356NSC

ICs for Cassette/Cassette Deck Use

m Technical Information (continuded)
« Data specification description (continuded)

3. Data timing, switching characteristics (continued)

2) Switching characteristics

Parameter Symbol i R-Ia—l;[/lsg Max Unit Condition
Minimum clock pulse width W 5 O 0 ps 0
Data shift set-up time st 3 O O ps O
Data shift hold time i 3 O ad HS 0
Data latch set-up time Ldun 3 O O Hs 0
Data latch hold time LhH 3 O O ps O
Data latch L set-up time dur 3 0 O ps 0
Data latch L hold time i 3 O O Ms 0
4. Data format
1) Built-in switch
bit No. 06 07 08 09 10 11 12 13 D/S
ltem |120/70p| x1/x2 T1/T2 ARM | Rec. play Stop PB-adj el
0 70 x2 T2 On* Play* Oon* Off Off 00
1| 1200 | x1 | T1 | Of | Rec | oOff | on | on |
Note) *: Initial setting is performed when supply turns on
2) Built-in DAC
Addr. 06 07 o8 | 09 | 10 | 11 | 12 | 13 D/S
(00) . (00) to (20) to (3F) FP (peak frequency characteristics)
(01) ‘ } ‘ " (00) to (08) to (10} Q (peak Q)
(02) l | | ' (00) to (08) to (10} FM (middle frequency
: | | | characteristics)
(03) | " (00) to (20) to (3F) GP (peak gain) : }
(04) : " (00) to (20) to (3F) GM (middle frequency gain) |
(05) } " (00J to (20) to (3F) GPB-R(playback gain R-ch.) } 11
(06) : : (007 to (20) to (3F) GPB-L(playback gait.-ch.) :
(07) : : (007 to (80) to (FF) GT-R (recording gairR-ch.) :
(08) : : (00¥ to (80) to (FF) GT-L (recording gainL-ch.) :
(09) | ' (00] to (80) to (FF)Bias-2 (bias) }
(0A) : : (00)" to (80) to (FF)Bias-1 (bias) :
(MSB) (LSB)

Note) 1.*: Initial setting is performed when supply turns on
2. Inside () are indicated hexadecimal number

14
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ICs for Cassette/Cassette Deck Use

AN7356NSC

m Technical Information (continued)
 Data specification description (continued)
5. Built-in switch mode table

STOP RIP ARM T1T2 00 PB |Rec,PB| Tlinput | T2 input | T1/T2 PB Rec.input
T1|T2 Mute Mute |change-over| output Mute
of.1 =t off: 0
T2:0
Rec.: 1 Tiol ° Mute: 1 Mute: 1 *T2:1 Mute: O
Oon: 0 T2: b Mute: 1
Off: 1 le 1 Off: 0 Mute: 1 T1: 0
Q™ T2: 0 . T M t.' 1 Ouffe'.o T2: 1 Off: 0
Play: 0 Tl: 1 T Ouff('alo M t.' 1 Tl: 0 on: 1
Oon: 0 : A * . e . Mute: 1
T2:0 . ° Mute: 1 Off: 0 T2: 1
off: 1 E (1) off: 0
Rec.: 1 Tl: 3
On: 0 . Mute: 1
T2:0 *
On: 0 T 1 Mute: 1 Mute: 1 T2:1 Mute: O
Off: 1 T2: 0 Off: 0
Play: 0 Tl: 3
Oon: 0 : . Mute: 1
T2:0
Note) *: Initial setting when supply on
@ @LPF switch of playback system
DAC S4 DAC S6 P19 12 S7
GPB-R PB ouput GTL Rec ouput FET PB adj. LPF
On On
(10) to (3F) On (30) to (FF) On Drive 1 1
Off Off
(00) to (08) Mute (00) to (10) Mute Off o o

Note) Inside ( ) indicates
hexadecimal number

@ Erase current

Note) Inside ( ) indicates hexadecimal
number

@ Equalizer volume switch-over of playback system

13 P21 07 06 EQ
e I drive x1/x2 120/70 50u 70 120
On on x1 120u: 1 0 0 1
1 1 70u: 0
Off x2 120u: 1 0 1 0

off K-
0 0 70u: 0 1 0 0

Panasonic 15



AN7356NSC

ICs for Cassette/Cassette Deck Use

m Application Circuit Example

PBin

PB out}—O

Rec. in

Bias 1o

Bias 2o

FET
Voo -

“VEE -

+Vee AW 21

-VEE

GND

Ve -
10pF S29

40

39

bso A £ 1200

HAM &
RV
J}OOuF

-|-6 800 pF

o

Inj.

wio |

IE o

PBin

247010
10 000 pF
—
1uF
. FH O—FkPB out
E‘ k s3olopF
o o—HHO—ERec. in

Rec. out
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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.






