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 0ahl
« Built-in equalizer (freq. characteristics, gain) circuit of L o5:03
middle and high frequencies 11.540.3
« 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)
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ICs for Cassette/Cassette Deck Use
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Panasonic
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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. TAPEL 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. TAPEZ2 input

20 Negative supply pin 41 Playback amp. TAPEL input

21 Erase current output 42 GND pin

m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Yc 7.7 \%
Vb +7.7

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

Note) *1: All items are at T= 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 Yc +4.5 t0£6.5 (typ.) tox7.2 \%
Vb 451t05.0tb.5
Panasonic 3
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AN7356NSC ICs for Cassette/Cassette Deck Use
m Electrical Characteristics at Vec = 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) Vy ooooo d -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 6dB 10 | 11.8| 13.5| dB | Data(3)
G, =data (2)ydata (3)
Level difference between | AGyy, | 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 LPF on| O 0.12| 04 %
Total harmonic distortion (T2, 0dB)THD, | V\y =-64 dBV, 30 kHz LPF on| O 012 04| %
Output noise voltage (T1,0dB) Vo1 | IHF-A, Ry =2.2 kQ O -69 | -56 | dBV
Output noise voltage (T2, 0dB) Voo | IHF-A, Ry =2.2 kQ O -69 | -56 | dBV
Maximum output level (0 dB) Voux | THD =3% 2.0 3.6 a dBv
Cross talk (ch. R» ch. L) CTy Ry (CH2)=220Q 60 g dB
Cross talk (ch. L- ch.R) | C% | Ry(CH1)=220Q 60 | O 0 dB
Output offset voltage (0 dB) 3¢ | Ry=220Q -450 | 0O +130 | mV
Mute attenuation (T2) €3 DAC5 =(08) 60 O O dB
Mute attenuation (T1) a T2 mode 60 | O O dB
Mute attenuation (T2) e T1 mode 60 | O a dB
Pulse noise voltage AVp Ry=2.2 kK2 O 0 9 mV
EQ-VR (120u) Veoizo| f=10kHz -7.3 | -5.3 | -3.3 | dBV |Data(17)
EQ-VR (70p) Georo | f=10kHz -5.0| -4.0 | -3.0 | dB |Data(18)
Geo7o = data (18ydata (17)
EQ-VR (501) Geoso | f=10kHz -85 | -7.5| -6.5| dB |Data(19)
Gegso=data (19ydata (17)
600 Hz LPF (5Qu) Gpr | f=10kHz O | -25 | 20 | dB |Data(23)
G, pr = data (23ydata (19)
T1/T2 switching shock noiseAVtq, | Operation: The above output offset =55 0 55 mV
voltage (\ber) difference between tapes
Recording system
Reference output (EQ output) Veq fin =400 Hz, {y =6 dBV -3 | 05| 2.0 | dBV
Middle and high High @Gy V (400 Hz)=0dB| fy =10 kHz 3.0 5.0 7.0 dB |Data (32H)
frequency gain Low| AGy | AGHL=data |Vw=-12dBV| 10 | 13 | 15 Data (32L)
(32H)-data (32L
High frequency High Gy V(400 Hz)=0dB | fy =25 kHz 18 21 22 dB |Data (33H)
peak gain Low | AGp, | AGHL=data | Vin=-30dBV 18 | 12 | 24 Data (33L)
(33H)-data (33L
4 Panasonic
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ICs for Cassette/Cassette Deck Use AN7356NSC

m Electrical Characteristics at Voc =+6.5 V, T, = 25°C (continued)

Parameter Symbol Conditions Min | Typ | Max | Unit Note
Recording system (continued)
High frequency peak Wide | Gow | V(25kHz)=0dB | fheay=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 iy =-18 dBV
High frequency peak High Dipn fin =44 kHz Viy=-30dBV (2D) | (30) | (3B) | O
frequency DAC control  Low DipL fin =11 kHz (0D)| (10)| (13)
Volume amp. gain  High (= 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| Vn=-14dBV | fiy=1kHz g 0.3 0.8 %
distortion Ry =10 kQ
CURR | THDgc| Vv =-20dBV O 0.3 0.8
RLV =1kQ
Maximum output | VOL | \bry | Ry =10kQ fin =1 kHz 2.2 3.2 | O |V[rms]
voltage CURR| Vrc | Rv=1kQ THD =3% 1.0 15
Output noise voltage Mre | Rg=0Q, Ry =1kQ O 0.45 2 |mV[rms]
(curr. output) IHF-A
Input muting attenuation Iy | fin=1kHz, Vjy =-6 dBV 40 a a dB
(EQ output)
Output offset voltage Mreq| O OO0 OO -500| O +900 | mV
(EQ output)
Output offset voltage ¥rc| O OOO OO -25 O +25 | pA
(curr. output)
Output muting attenuation| OM | fy =1 kHz, Vjy=0dBV 60 O ad dB
(VOL output) DAC (GTL)=(10)
Pulse noise voltage M(RC) R;=0Q -9 O +9  mV[p-0]
(curr. output)
Logic system
Bias output (low) "1 DAC09=(00) 25| -19| 15 V |DCvoltage
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 2.3 mA DC
_VEE IVEE W|thout |nput _40 _36 _31 mA DC
Panasonic 5
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AN7356NSC ICs for Cassette/Cassette Deck Use

m Terminal Equivalent Circuits

Pin No. Equivalent circuit Description Standard waveform

1 O Negative supply pin DE6.5V
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

. Playback amp. negative feedback
Q input
Pins 4, 39

L

“Vee
5 NF switch (R-ch.) DCOV
+Vee
Playback amp. equalizer switching
Pins 5, 38
_VEE _VEE
6 Panasonic
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ICs for Cassette/Cassette Deck Use AN7356NSC

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform
6 A{ch Playback amp. NF out (R-ch.) DCOV
E, E Playback amp. negative feedback
[
N
47Q[] 471KQ
Pins 6, 37
“Vee
7 e LPF-R DCOV
KI I) 600 Hz LPF
N N ,\/I
2710
_VEE// %? g?
Pins 7, 36
8 +Vee Playback amp. out (R-ch.) DCOV
Al{ Playback amp. output
47Q
Pins 8, 35
47Q 47 kKQ
—Vee
9 a Positive supply pin DC6.5V
Main circuit &V )
(analog system)
Panasonic 7
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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
10 kQ (1000 *Vee
11 Boost (R) DCOV
Low frequency boost
Pins 10, 33
. 6.2 kQ
28610 59k
[JlokQ
- Pins 11, 32
12 DM DCOV
D-GND +Vee
DAC output
2kQ .
(Medium cut-off frequency contral)
~Vee f
13 Ve EQ out (R) DCOV
Al{ Rec. equalizer amp. output
Pins 13, 30
47Q
—Vee
8 Panasonic
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ICs for Cassette/Cassette Deck Use

AN7356NSC

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform
14 +Ve VR in (R) DCOV
Rec. volume amp. input
200Q i
Pins 14, 29 I\
10 kQ |
15 Voutr) DCOV
Rec. amp. voltage output
Pins 15, 28
47Q
~VEe
16 AIS lout(r)
Rec. amp. current output
Pins 16, 27
17 +Vpp Bias 1 O
DAC output of address 0A
18 Pins 17,18 | Bias 2
[]100 k0 DAC output of address 09
_VEE pa
Panasonic 9
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AN7356NSC ICs for Cassette/Cassette Deck Use

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Standard waveform
19

FET u

4 Vee

FET drive current output

o

@ Pins 19, 21

(147 kQ

D-GND

20 O Supply pin DC-6.5V

Main circuit Vgg)
(digital system)
21 Refer to pin 19 d O

Erase current output
22 D-GND Pins 2?(‘) gD-GND SCLK DCOV
23

Clock input

[ 12L
23 S-data

10 kKO Serial data input
_VEEE

24 O GND DCOV

Main circuit (GND)
(digital system)

25 O Supply pin DC5.0V

Main circuit(+Vpp)
(digital system)
26 O Inj. O

I2L injector current pin
Adjust the current by an external
resister

10 Panasonic
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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

dut

Rec. amp. current output

Refer to pin 16

28

Refer to pin 15

¥ut

Rec. amp. voltage output

Refer to pin 15

29

Refer to pin 14

VR in (L)

Rec. volume amp. input

Refer to pin 14

30

Refer to pin 13

EQ out (L)

Rec. equalizer amp. output

Refer to pin 13

31

NCODOO OOoOo

32

Refer to pin 11

Boost (L)

Low frequency boost

Refer to pin 11

33

Refer to pin 10

Rec in (L)

Rec. amp. (non-inverting) input

Refer to pin 10

34

WVee D-GND

22k [J22kQ []22 kQ

/.

7 Ve

ID

For DAC calibration

35

Refer to pin 8

Playback amp. out (L-ch.)

Playback amp. output

Refer to pin 8

36

Refer to pin 7

LPF-L

600 Hz LPF

Refer to pin 7

37

Refer to pin 6

Playback amp. NF out (L-ch.)
Playback amp. negative feedbac
output

Refer to pin 6
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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.) Refer to pin 5

Playback amp. equalizer switching

39 Refer to pin 4 Playback amp. NF in (L-ch.) Refer to pin 4
Playback amp. negative feedback
input

40 Refer to pin 3 Playback amp. T2 in (L-ch.) Refer to pin 3

Playback amp. Tape2 input

41 Refer to pin 2 Playback amp. T1 in (L-ch.) Refer to pin 2

Playback amp. Tapel input
42 O GND DCOV

Main circuit (GND)
(analog system)

Note) Above are typical values and may change by applied condition and dispersiogtc£6/5 V)

m Technical Information
» Data specification description
1. Data construction

bit No. | 01| 02| 03| 04| 05 0g 07 08 0P 10 11 12 13 (4 (15 |1€ontrol contents

00| 0| O Data 0| O Built-in switch over
Data
construction O c DAC 1
DA ‘ .
address data 11 Built-in DAC

AN
D/S: Data select LD: Load

12 Panasonic
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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 : : : Lo
' v ' ' ' ' ' !
Data 0 1 0 0 1 1 1 E
bit 01 02 03 13 14 15 16
0 | Addr. | Addr. Data| D/S| DIS| LD |
v

Data are read when
clock is rise up.

Data end if date "1"
when clock is
fall down.

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

3. Data timing, switching Characteristics
1) Data timing

Clock

Data

tw | tw
9% 90%
10% 1% 10%
tsy U Cbsul | fHe
90%— 90%

100 10%_ )
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AN7356NSC

ICs for Cassette/Cassette Deck Use

m Technical Information (continuded)
 Data specification description (continuded)
3. Data timing, switching characteristics (continued)
2) Switching characteristics

Rating
Parameter Symbol - Unit Condition
Min | Typ | Max
Minimum clock pulse width W 5 O O ps O
Data shift set-up time st 3 O O ps O
Data shift hold time o 3 O O Us O
Data latch set-up time Ldun 3 O O ps O
Data latch hold time m 3 g O Hs O
Data latch L set-up time wduL 3 O O Us O
Data latch L hold time L 3 O O Hs O
4. Data format
1) Built-in switch
bit No. 06 07 08 09 10 11 12 13 D/S
Iltem |120p/70p| x1/x2 T1/T2 ARM | Rec. play Stop PB-adj el
0 70 %2 T2 On* Play* On* Off Off 00
1 120 x1 T1 Off Rec. Off On On
Note) *: Initial settinz is performed when supply turns on
2) Built-in DAC
Addr. 06 07 o8 | o9 | 10 | 11 | 12 | 13 D/S
(00) , (00) to (20) to (3F) FP (peak frequency characteristics)
o)y | . | (00)to(08)to (10} Q (peak Q)
(02) | | | " (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.) } 1l
(06) | " (00 to (20) to (3F) GPB-L(playback gaih-ch) |
07) : : (00¥ to (80) to (FF) GT-R (recording gairR-ch.) :
(08) : : (00J 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)

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

PB>—1 M S5ST
T1p T2 ! a <6
Sl ['s3] S2 VCA
el BLY e o2 X
o1 600 Mutey
- LPF
@ ® é) 8 M W @ 15 16

@ @ @ @6 & & @ @ @ @

11 10 09 08 Input Output S1 S2 S3 S4 S5
777777777777777 ... 00 PB |Rec|PB| Tlinput | T2input | T1/T2 | PB |Rec.nput
STOP | RP | ARM | TUT2 Py nPu npu

T1|T2 Mute Mute |change-over| output Mute
oft1 Lkt Off: 0
T2: 0
Rec.: 1 T 1 . Mute: 1 Mute: 1 *T2: 1 Mute: 0
On: 0 T2: 0 Mute: 1
off: 1 Tl- 1 Off: 0 Mute: 1 T1:0
: ° ° ° . . .
off. 1 T2: 0 Mute: 1 (;ffeo T2: 1 Off. 0
. [ ] [ ] [ ] . . .
Play: 0 T1:1 Ouffeo Mute: 1 T1:0 On: 1
: ° ° . . .
Oon: 0 ute Mute: 1
T2:0 ° ° Mute: 1 Off: 0 T2: 1
oft1 Lkt Off: 0
T2: 0
Rec.: 1 T 1
On: 0 g Mute: 1
T2: 0 «
On: 0 T 1 Mute: 1 Mute: 1 T2:1 Mute: 0
Off: 1 g Off: 0
T2: 0
Play: 0 11
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 ad;. LPF
o o]
(10)to (3F)  On 30)to (FF)  On Drive l” 1”
Off Off
(00) to (08) Mute (00) to (10) Mute Off 0 0
Note) Inside ( ) indicates Note) Inside ( ) indicates hexadecimal
hexadecimal number number
@ Erase current @ Equalizer volume switch-over of playback system
13 P21 07 06 EQ
le I drive x1/x2 120/70 504 70 120
(0] :
n on x1 120u: 1 0 0 1
1 1 70u: 0
Off x2 120p: 1 0 ! 0
off i
0 0 70u: 0 1 0 0
Panasonic 15
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AN7356NSC

ICs for Cassette/Cassette Deck Use

m Application Circuit Example

~VEE
2.2kQ

680 p} 2 £
PB in o ¢
100k | |, T
A\l
W 1
680 pit—{ 1 . A
FWH
1209100PEL
6 800 pf
470 l@?
10 000 pF |,
HEH—

Bias 1o
Bias 2o
FET
+VCC Om—
10 kQ
“VEE -

40]

DI PBin

LJM_E
306807 '_E.lm

J}O'apF

-|-6 800 pF

%’470 Q

10 000 pF

Voo a——ANW
g 10 kQ
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