ICs for Audio Common Use Panasonic

AN7504SB

Pre-amp. and power amp. IC for 1.5 V headphone stereo

B Overview Unit: mm
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AN7504SB ICs for Audio Common Use

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee 2.1 \"
Supply current Iec 20 mA
Power dissipation *2 Pp 42 mW
Operating ambient temperature *! Topr —20 to +70 °C
Storage temperature *! Ty —55 to +125 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.
Keep Ve (0.95 V to 0.98 V) free from any abnormal operation such as oscillation.
*2: The power dissipation shown is the value for T, = 75°C. For the independent IC without a heat sink.

B Recommended Operating Range

Parameter Symbol Range Unit

Supply voltage Vee 0.98 to typ. 1.2 t0 2.0 v

B Electrical Characteristics at Vcc=1.2V,f=1kHz, R, =32 Q, T, =25°C

Parameter Symbol Conditions Min | Typ | Max | Unit
Voltage gain Gy Vo=-222dBV 54 57 60 dB
Circuit current 1 Icct Vin =0, Rg=2.2kQ, LBST off — 2.2 5.3 mA
Pre-amp. block
Closed circuit voltage gain Gyeepy | Vo=-22.2dBV 325 34 35.5 dB
Max. output voltage Vomaxes)| THD = 1%, 30 kHz LPF on 120 | 210 — mV
Total harmonic distortion THD@pgy | Vo =222 dBV, 30 kHz LPF on — 0.2 0.6 %

Gyc=35dB (NAB)

Output noise voltage Vyoes) | Rg=2.2kQ, 1HF-A — -90 | =76 | dBV
Mute attenuation Gmurees)| Ratio as Vo =-22.2 dBV — -85 | =70 dB

Pre-mute on

Boost low sound and power amp. block

Voltage gain 1 Gyiew) | Vo=-222dBV 21 23 25 dB
Voltage gain 2 Gvapw) | LBOOST on, Vo =-22.2 dBV 214 | 234 | 254 | dB
Rating output power Pour THD = 10%, 30 kHz LPF on 2.5 4.5 — mW
Total harmonic distortion THDpw) | Pour=1 mW, 30 kHz LPF on — | 0.35 1.3 %
Output noise voltage 1 Vyoiew) | Rg=0.1, THF-A — -91 -86 | dBV
Output noise voltage 2 Vnozpw) | LBOOST on, Rg =0, 1HF-A — -86 | —82 | dBV
Channel balance CBpw) | Vo=-222dBV -1.5 0 1.5 dB
Mute output voltage Vmuteew), Vin=-32.2dBV — -96 | 90 | dBV
AGC level Vace | Vin=-452dBV, =100 Hz -17.3 | -14.7 | -13.1 | dBV
R =32Q

AGC level: 32 Q edge measure
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ICs for Audio Common Use

AN7504SB

B Electrical Characteristics at Voo =1.2 V, f=1kHz, R, =32 Q, T, = 25°C (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Ripple filter block
Ripple rejection ratio RR Vec=1.1V, Vgp =-32.2dBV 24 30 — dB
fRR =100 HZ, IRFO =15mA
BPF: 100 Hz, 1/4 OCT
DC output voltage VRrerE Vee=1.0V, Igpo=15mA 0.89 | 094 | — v
Bias block
DC output voltage \ Vier \ Vee=1.0V \ 0.68 \ 0.76 \ 0.83 \ v
Control block
Threshold voltage at Vsron | Low: Power off — — 0.1 \"
standby on
Threshold voltage at Vstorr | Open: Power on -02| — 0.2 v
standby off (Power mute on)
Vstore = 1/2Vec— Vi3
Bias voltage at Vurorr | Open: Power mute off — — 0.1 \"
power mute off VMTOFF = VCC - V13
Low threshold at Vrain, | Low: REV — — 0.1 \"
FWD/REV/pre-mute
High threshold at Vg | High: Pre-mute on — — 0.1 \"
FWD/REV/pre-mute VTHIH = VCC - V]
Low threshold at low boost Vigorr | Low: LBOOST off — — 0.3 \"
off
Low threshold at tape select | Vrypopr | Low: Tape-select off — — 0.3 \"
off
¢ Design reference data
Note) The characteristics listed below are theoretical values based on the IC design and are not guaranteed.
Parameter Symbol Conditions Min | Typ | Max | Unit
Circuit current 2 Icen Pour=0.5 mW, x 2-ch., R; =32 Q — 6.5 11.2 | mA

Boost low sound and power amp. block

Input resistance

‘ Rinew) ‘

72 95 | 12 | ke
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AN7504SB

ICs for Audio Common Use

B Terminal Equivalent Circuits

Note) The values mentioned below are the typical ones and is subject to change due to application condition and dispersion of IC.

Pin No. Equivalent circuit Description Waveform (typ.)

1 PB-in (R):

Playback amp. input
DCO0.78 V
AC -66.2 dBV

2 VREF: DCO0.78 V
Reference voltage output

3 Refer to pin 1 PB-in (L): Refer to pin 1
Playback amp. input

4 Refer to pin 2 Vggp-in: DCO0.78 V
Reference voltage input

5 RF-in: DC1.0V
Ripple filter reference voltage input

6 RF-base: DC0.47V
Ripple filter

7 VRrpE: DC1.13V

@ t Ripple filter reference voltage output
GND
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ICs for Audio Common Use AN7504SB

B Terminal Equivalent Circuits (continued)
Note) The values mentioned below are the typical ones and is subject to change due to application condition and dispersion of IC.
Pin No. Equivalent circuit Description Waveform (typ.)
8 AGC-TAU: —
Vrpr .
AGC time constant

9 PWR-out (L):

Power amp. voltage output

DCO0.6 V
AC -8.8dBV

10 — GND: ov
GND pin
11 — VCC: 1.2V
Power supply pin
12 Refer to pin 9 PWR-out (R): Refer to pin 9
Power amp. voltage output
13 STBY, PWR mute CNT: —
VRrpE PWR-mute off

Pin open: Vcc—Vi3<0.1V
§220 kQ PWR-mute on

-02V<1/2Vec—-V;3<02V
STBY on
'\ Viz<0.1V

GND

FWD/REV/Pre-mute: —

14 v
RPF
FWD/REV/pre-mute control
120 kQ

Pre-mute
Voltage hlgh: VCC -0.1< V|4_]9

Camy FWD

Pin open

120 kQ REV
Voltage low: Vy4.19<0.1

GND
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AN7504SB ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Note) The values mentioned below are the typical ones and is subject to change due to application condition and dispersion of IC.

Pin No. Equivalent circuit Description Waveform (typ.)
15 L-BST CNT: DC 0V
VReF
Low boost on/off control
50 kQ
® ¢ >|, L-BST on
10 kQ Pin open
x L-BST off
50 kQ Voltage low: —0.3 V<V 19<03V
—AW—
GND
16 L-BST C:

Low boost Capacitor pin

DC0.78 V
17 LPF2-C:
LPF2 Capacitor pin
DCO0.78 V
18 L-BST C1:
Low boost Capacitor pin
DCO0.78 V
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ICs for Audio Common Use

AN7504SB

B Terminal Equivalent Circuits (continued)

Note) The values mentioned below are the typical ones and is subject to change due to application condition and dispersion of IC.

Pin No.

Equivalent circuit

Description

Waveform (typ.)

19

20

21

VRPE

PWR-in (R):

Power amp. input

DC0.78 V
AC-322dBV

LPF1-C:
LPF C pin

DC0.78 V

PWR-in (L):

Power amp. input

Refer to pin 19

22

23

Pins 22, 23

’ GND

Tape-select on/off:

Tape select driver

Tape-select on/off:

Tape select driver

24

360 kQ
20 kQ

VRrpF

GND

Tape-select on/off CNT:

Tape select driver

Driver on
Voltage high

Driver off
Vo <03V

25

Refer to pin 1

PB-out (L):
Playback amp. output

DC 0.6V
AC -32.2dBV
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AN7504SB

ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Note) The values mentioned below are the typical ones and is subject to change due to application condition and dispersion of IC.

Pin No. Equivalent circuit Description Waveform (typ.)
26 Refer to pin 1 PB-NF(L):
Playback amp. negative feedback
input
DC 0.78 V
27 Refer to pin 1 PB-OUT(R): Refer to pin 25
Playback amp. input
28 Refer to pin 1 PB-NF(R): Refer to pin 26
Playback amp. negative feedback
input
B Application Notes
1. Operation logic of control pin
Pin 24 Low High or Open
Tape select control Off (Pins 22, 23 High) On (Pins 22, 23 Low)
Pin 14 Low Open High
Pre-amp. system control Reverse Forward Mute
Input pin — Output pin Input pin — Output pin
Pin 1 — Pin 25 Pin 1 — Pin 27
Pin 3 — Pin 27 Pin 3 — Pin 25
Pin 13 Low 1 Low 2 High
Power amp. system control Standby on Standby off, Mute on Mute on

Low 1: Short-circuit to GND

Low 2: 0.6 V application or short circuit to GND with 220 kQ

Panasonic



ICs for Audio Common Use AN7504SB

B Application Notes (continued)
2. Main characteristics
1. Pre-amp. output frequency characteristics 2. Distortion and amplitude at pre-amp. output

Input — Distortion/output voltage

L
10 / 10
/\\ Vee=12V Vee=12V

f=1kHz Distortion

-10

Output (dBV)
|
8
Distortion (%)
\
\
\
i
Output voltage (V)

-
w0 0.1 — 0.1

-
-
.=~ Output voltage

0.01 0.01
10 100 1k 10k 100k -60 -50 —40
Frequency (Hz) Input amplitude (dBV)
3. Distortion and amplitude characteristics of headphone amp. 4. Headphone amp.
Input — Distortion/output voltage Output — Input
00
V=12V Vee=12V
10 ficl kHz / 10 f=100 He
RL=32Q Low boost on
Low boost off 32 Qend
DETC = 0.047 uF
-10
~ S
R >
4 1 1 0 2
= ] 2 /|
g \ - 2 "
g Distortion 7 : EL
2 ) < 2 2
[a) . Lz =] o
0.1 s 0.1 © Yy
'
g =30
’/
,/’ Outpu voltage
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0.01 0.01 —40
—60 -50 —40 -30 -20 -70 -60 -50 —40 -30
Input amplitude (dBV) Input amplitude (dBV)
5. Headphone amp. 6. Distortion and amplitude at headphone amp. output
Output — Frequency Input — Distortion/output voltage
-20 10 10
PWR system Vee=12V
Vee=12V =100 Hz
PL=320Q RL=32Q
Low boost on Low boost on|
/\ Distortion .
=30 _ 1 1 &
> R
~ (%)
% = \\/ - £
S - =
5 = -7 g
& 2 - g
= 1Z} -
37| Pre &
© 40 A 0.1 ,/' Output voltage 0.1 5
\ -
4
,/
T —————
-50 0.01 0.01
10 100 1k 10k 100k -60 -50 —40 -30 -20

Frequency (Hz) Input amplitude (dBV)
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AN7504SB

ICs for Audio Common Use

B Application Notes (continued)

2. Main characteristics (continued)
7. Ripple filter output voltage (pin 7) 8. Ripple filter output voltage (Using at 15 mA of current)
25 25
20 // 2.0 //
5 s v > 1S e
1.0 ,/ 10 /,/
0.5 / 05
05 10 15 2.0 25 0.5 10 15 2.0 25
VI (V) V11 (V)
9. Vce — Vger 10. Pin 2 (Vggp) at standby on/off and voltage at
pin 7 (Ripple filter)
10 12
10
S S
2 o5 = (
- 05
‘STBY on
0 0
0 10 20 25 0 05 0 12
Vee (V) V13 (V)
11. Headphone amp. at mute on/off 12. Vo — Itotal
(Pin 9) output voltage
~ 5
Z
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10 4
g
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3 E 3
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2 g
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g i
g ; /
£ - - - 1
B Mute on I Mute off /
T
0 0
0 05 10 0 05 1 15 2 25
V13 (V) V11 (V)
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AN7504SB

ICs for Audio Common Use

B Application Circuit Examples
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AN7504SB ICs for Audio Common Use

B Application Circuit Examples (continued)
2. Evaluation board
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