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AN7500FHQ

Audio signal processing IC for 1.5 V headphone stereo

m Overview Unit: mm
The AN7500FHQ is a single chip IC optimum for a e
1.5V headphone stereo system including pre-amp., power 38 25
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amp. and Dolby B type noise reduction circuit. Current
consumption in a Dolby circuit off mode has been drasti-
cally reduced and an operating supply voltage has also
been lowered to 0.98 V. Much fewer external components
have been realized due to an integration of audio signal
processing system into a single chip circuitry in a small EEEELEELE
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outline package and space saving mounting of a set. ©.75)|* i, el
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m Features F % 3 g \%
* Reduction by power consumption of approximately 35% ' g T 101010
Seating plane 8 0.50£0.20
o

as compared with conventional products, contributing
to low power consumption of a set.
» Eliminating the DC/DC converter so far needed for con- LQFP048-P-0707

0.10+0.10

ventional system due to 1.5 V single power supply, and
reducing approx. 40% of external components. This
contributes to space saving in a set.

« Built-in standby switch to reduce consumption current
considerably.

m Applications
* Headphone stereo
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ICs for Radio-Cassette, Cassette Deck

AN7500FHQ

m Block Diagram
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ICs for Radio-Cassette, Cassette Deck AN7500FHQ
m Pin Descriptions

Pin No. Description Pin No. Description
1 FWD/REV/pre-mute control 25 Power input (R)
2 Noise reduction on/off control 26 LPF1 capacitor pin
3 N.R. decoder input (R) 27 Power input (L)
4 N.R. decoder output (R) 28 Sub-buffer amp. input (L)
5 Side-chain filter (R) 29 Sub-buffer amp. output (L)
6 Weighting amp. filter (R) 30 Control voltage ripple filter (L)
7 Control voltage ripple filter (R) 31 Weighting amp. filter (L)
8 Sub-buffer amp. output (R) 32 Side-chain filter (L)
9 Sub-buffer amp. input (R) 33 N.R. decoder output (L)
10 Sub-buffer amp. on/off control 34 N.R. decoder input (L)
11 Low boost on/off control 35 Reference current resistance pin
12 Power mute on/off control 36 MS LPF C pin
13 Standby on/off control 37 MS output
14 Ripple filter input 38 MS filter pin
15 Ripple filter base pin 39 Playback amp. output (L)
16 Ripple filter output 40 Playback amp. negative feedback input (L)
17 AGC time constant 41 Playback amp. REV input (L)
18 Power output (L) 42 Playback amp. FWD input (L)
19 GND pin 43 Reference voltage output
20 Positive power supply 44 Playback amp. FWD input (R)
21 Power output (R) 45 Playback amp. REV input (R)
22 Low boost capacitor pin 2 46 Playback amp. negative feedback input (R)
23 LPF2 capacitor pin 47 Playback amp. output (R)
24 Low boost capacitor pin 1 48 Reference voltage input

m Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Yc 2.1 \%
Supply current dc 20 mA
Power dissipatiof? Po 249 mw
Operating ambient temperatufe Topr -20 to+70 °C
Storage temperatufé Tstg -55 to+125 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings gre28CT

*2: T,= 75°C



AN7500FHQ ICs for Radio-Cassette, Cassette Deck

m Recommended Operating Range

Parameter Symbol Range Unit

Supply voltage Y 0.98" to typ. 1.2 t0 2.0 Vv

Note) *: Supply voltage of ¥ 0f 0.95 V t0 0.98 V is permissible as long as it does not cause any abnormal operation such as oscillation.

m Electrical Characteristics at Vo = 1.2V, f=1kHz, R, =32, T, =25°C

Parameter Symbol Conditions Min | Typ | Max | Unit

Voltage gain G |Vp=-22.2dBV 54 57 60 dB

Circuit current 1 b1 |Vin=0,R=2.2KQ, O 3.2 5.9 mA
L. BST off, N.R. off

Circuit current 2 b2 |Vin=0,R=2.2kQ, O 4.4 7.1 mA
L. BST off, N.R. on

Circuit current 3 ez | Pout=0.5 mWx 2-ch.,, R =32Q O 7.0 | 11.2 mA

Circuit current 4 ¢ca | Pout=0.5 mWx 2-ch., O 84 | 12.8 mA
R, =32Q, N.R. on

Circuit current 5 ¢cs | STBY on O 15 30 HA

Pre-amp. block

Open-loop voltage gain Wee) | Vo=-22.2dBV 61 73 | O dB

Close-loop voltage gain ey | Vo=-22.2dBV 325] 34| 355 dB

Max. output voltage Vomaxes) THD = 1%, 30 kHz, LPF on 120 210 O mV

Total harmonic distortion THRg)| Vo =-22.2 dBV, 30 kHz, LPF on, a 0.2 0.6 %
Gyc = 35 dB (NAB)

Output noise voltage Noee) | Rg=2.2 KQ, IHF-A O -90 | -76 | dBV

Channel separation &%) | Sincgle ch. input, 1 kHz, BPF on, 37 46 O dB
Ry=2.21Q, Vo =-22.2 dBV

FWD/REYV crosstalk Ckg) | Single ch. input, 1 kHz, BPF on, 51 59 0O dB
Ry=2.21Q, Vo =-22.2 dBV

Ripple rejection factor RRg) | Rg=2.2 K2, Vgg=-32.2dBV, 43 53| O dB
fRR: 100 HZ, hFO: 15 mA,
BPF: 100 Hz, 1/4 OCT

Mute attenuation amount Guutepe)| Ratio to Vp =-22.2 dBV, O -85 | -70 dB
pre-mute on

Heavy low sound + power amp. block

Gain voltage 1 Gipw) | Vo =-22.2dBV 21 23 25 dB

Gain voltage 2 Gopwy | L. boost on, \y =-22.2 dBV 21.4| 23.4 254 dB

Low frequency boost amount | \&pw | L. boost on/off, 15 19 23 dB
f =50 Hz, \{y = 65.2 dBV

Rated output power & | THD = 10%, 30 kHz, LPF on 25 45 0O mwW

Total harmonic distortion TH[Rw)| Pour=1 mW, 30 kHz, LPF on O 0.35] 1.3 %

Channel separation 1 C@ly| Sincgle ch. input, 1 kHz, BPF, 33 40 O dB
Ry=0, Vo =-22.2 dBV




ICs for Radio-Cassette, Cassette Deck AN7500FHQ

m Electrical Characteristics at Vo =1.2 V, f =1 kHz, R =32, T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Heavy low sound + power amp. block (continued)
Channel separation 2 C@«)| Sincgle ch. input, Low boost on, 25 31 0O dB
Ry=0, Vo =-22.2 dBV, 1 kHz, BPF
Output noise voltage 1 Vinoipw)| Rg =0, IHF-A O -91 | -86 | dBV
Output noise voltage 2 Vnozppw) Low boost on, B=0, IHF-A O -86 | -82 | dBV
Ripple rejection factor 1 RRdw) | Rg=0, Vrg=-32.2 dBV, 60 72 | O dB
fRR: 100 HZ, h;:o: 15 mA,
BPF: 100 Hz, 1/4 OCT
Ripple rejection factor 2 RR&Zy)| Low boost on, R=0, 40 61 O dB
VRR =-32.2 dBV, qu =100 HZ,
IrRro= 15 mA, BPF: 100 Hz, 1/4 OCT
Input resistance Repw) 7.2 9.5 12 Q
Channel balance GBv) | Vo=-22.2dBV -15 0 15 dB
Mute Output V0|tage VMUTE(PW] VIN =-32.2dBV O -96 -90 dBV
AGC level Vage | Vin =—45.2 dBV, =100 Hz, -17.3|-14.7|-13.1| dBV
R, =32Q,
AGC level to be measured at @2end
Output DC step DYw) | PWR mute (pin 12) on/off -30 0 30 mV
Dolby block
Reference input levét Vinnwr)y | N-R.: Off, BEF: Off, f= 1 kHz, -33.9|-32.8| -31.7| dBV
Vo=-32.2dBV
Channel balance GRr) | (Calculation) channel ratio of the above—1 0 1 dB
Vin
N.R. decode characteristicg2 Gnro1) | N.R.: On, BEF: Off, £ 10 kHz, -2 0 2 dB
VlN =-29.6 dB,
CalculationNRD =V, +40 (dB)
N.R. decode characteristic§2 Gnroz) | N.R.: On, BEF: Off, £ 1 kHz, -2 0 2 dB
VIN =-23.9 dB,
CalculationNRD =V, +30 (dB)
N.R. decode characteristic§ % Gnroz)| N.R.: On, BEF: Off, £ 1 kHz, -3.0 0 3.0 dB
VIN =-15.8dB
CalculationNRD =V, +20 (dB)
N.R. decode characteristic$% Grosy | N.R.: On, BEF: Off, £ 10 kHz, -2.5 0 25 dB
VIN =-17.4dB
CalculationNRD = V4 +20 (dB)
N.R. decode characteristics% Gnrosy | N.R.: On, BEF: Off, £ 10 kHz, -2 0 2 dB
VlN =0.4 dB,
CalculationNRD = V (dB)

Note) *1: Adjust an input level to get an output leveH3t2 dBV at a measuring point (N.R. out) so that you can get 0 dB of reference
input level.
*2: Vg in the calculating equation is the output level based on reference of£6-8B2 dBV (measuring point: N.R. out).



AN7500FHQ

ICs for Radio-Cassette, Cassette Deck

m Electrical Characteristics at Vo =1.2 V, f =1 kHz, R =32, T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Dolby block (continued)
Total harmonic distortion £ | THD1g)| N.R.: Off, BEF: On, £ 1 kHz, a 0.2 | 05 %
Vv =+10 dB, 30 kHz, LPF on
Total harmonic distortion 2 THD2g)| N.R.: On, BEF: Off, &1 kHz, a 0.3 0.8 %
V\y =+10 dB, 30 kHz, LPF on
Total harmonic distortion & | THD3yg)| N.R.: On, BEF: Off, £ 1 kHz, a 0.3 1 %
(Signal handling) W =+12dB
Vee=1.1V, 30 kHz, LPF on
Signal to noise ratio, N.R. 6ft | Vyonr) | N.R.: On, BEF: Off, 70 72| O dB
Input pin R, =15 kQ,
CCIR/ARM filter
Sub-buffer filter characteristi® | Gyop, | N.R.: Off, BEF: On/off, = 6.3 kHz, O -12 | -8 dB
VIN =0dB
Ripple filter block
Ripple rejection factor RR| &=11V,\Vgg=-32.2dBV 24 30| O dB
fRR =100 HZ, ‘;FO: 15 mA
BPF: 100 Hz, 1/4 OCT
DC output voltage ¥pr | Vec=1.0V, keo=15 mA 0.89| 0.94 [ \%
Bias block
DC output voltage | Mer |Vee=10V | 068) 076) 083 V
AMS block
Music detection level 1 Ys | Power mute on, aty = 0.6 V[p-0] -50.6| -49 | -47.4| dBV
Music detection level 2 Ms | Power mute off, at ¥,=0.6 V[p-0] | -66.6| —65 | —63.4| dBV
Control block
Standby-off voltage Yrore | Low: Power on O 0.4 \%
Standby-on voltage ¥on | High/open: Power off 0.75 O \%
Standby pin current skey | Viz=0V O 16 45 HA
Power mute-on threshold wWon | Low: Power mute on O 0.3 \%
Power mute-off threshold Wroer | High/open: Power mute off 1.05 O O \%
Power mute pin current shi2 | V12=0.1V 20 40 HA
FWD/REV/pre-mute low threshold V141, | Low: REV O 0.1 \%
FWD/REV/pre-mute high thresholdV 1y, | High: Pre-mute on 11 O \%
FWD/REV/pre-mute pin current g, | V;=0.1V O 9 18 HA
Low-boost on threshold Mon | Low: Low boost on O O 0.3 \%
Low-boost pin current w1y | V11=0.1V O 20 40 HA
N.R. on threshold Mron | Low: N.R. on O 0.4 \%
N.R. off threshold Yroee | High/open : N.R. off 0.8 O \%

Note) *3: Measuring point: SB out

*4: Measuring point: N.R. out
*5: Attenuation amount referred to sub-buffer off (measuring point: SB out).



ICs for Radio-Cassette, Cassette Deck AN7500FHQ

m Electrical Characteristics at Vo =1.2 V, f =1 kHz, R =32, T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Control block (continued)
N.R. pin current dw2 | Vo=0.1V O 8 16 MA
Sub-buffer on threshold don | Low: SB on O O 0.4 \%
Sub-buffer off threshold ¥eorr | High/open: SB off 08| O O \%
Sub-buffer pin current svio | V10=0.1V O 20 40 A

m Terminal Equivalent Circuits

Waveform/voltage
(at VCC =1.2 V)

FWD/REV/pre-mute: O
FWD/REV/pre-mute control
§120 KQ Pre-mute

High voltage: \ec-91< V1.19
FWD

'\ Pin open

120 kQ REV
Low voltage: V{.19< 0.1

Pin No. Equivalent circuit Description

1

VrpE

N.R. cont.: R =33 1KQ
N.R. on/off control 0.8V
N.R. off
Pin open or high voltage:
0.8V<V5.19<Vc+0.3V
N.R. on
Low voltage:
-0.3V<V,9<04V

Pin 3: N.R. in (R)
Pin 34: N.R. in (L):
N.R. decoder input

34

Rin =30 KQ (typ.)
DC0.78 V
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ICs for Radio-Cassette, Cassette Deck

m Terminal Equivalent Circuits (continued)

. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)

4 Pin 4: N.R. out (R) B=300Q (typ.)

33 Pin 33: N.R. out (L): DCO0.78V
N.R. decoder output

5 Pin 5: SC in (R) R: Variable according

32 Pin 32: SCin (L): to inpuit signal
Side chain input DCO0.78V

6 Pin 6: WAMP (R) DC0.78V

31 v Veer | Pin 31: WAMP (L):

REE . . . .
Weighting amp. filter pin
Pin 6 |270Q -
31 + < <
| GND
7 Pin 7: VC LPF (R) oV
30 Pin 30: VC LPF (L): (Add external resistor

Pin 7
30

>

GND

Control voltage ripple filter pin

without signal)
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AN7500FHQ

m Terminal Equivalent Circuits (continued)

. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)
8 Y Pin 8: SB out (R) At SB on
29 Vier RPF | Pin 29: SB out (L): B=160Q (typ.)
Sub-buffer amp. output At SB off
) 100 k2 When pin 10 is open or of high =100 KQ (typ.)
Pin 289 1605 voltage and output is connectedto DC 0.78 V
VreeWith 100 KQ, the buffer amp
does not operate.
GND
9 Pin 9: SB in (R) R =86 kQ (typ.)
28 Pin 28: SB in (L): DC0.78 V
Sub-buffer amp. input
10 v SB CNT: Ry =6 kQ
50 mé RPF Sub-buffer amp. on/off control DC0.78 V
SB off
Pin open or high voltage:
(10 ] 0.8 V<Vi0.19<Vcc+0.3V
| 20 kQ| 20 kQ SB on
20 kQ Low voltage:
- 03 V< V10_19< 04 V
| |
GND
11 L-BST CNT: DCOV
k Ve | Low boost on/off control
50 kQ L-BST on
@ Pin open
10 kO L—IfST offIt -
A 0(‘)"’3"\‘;339- <03V
50 kO . 10-19< U.
l GND
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ICs for Radio-Cassette,

Cassette Deck

m Terminal Equivalent Circuits (continued)

Pin No.

Equivalent circuit

Description

Waveform/voltage
(at VCC =12 V)

12

S

@

A

o

50 kQ l

Vrer

GND

PWR mute CNT:
Power mute on/off control
PWR-mute off
Pin open or high voltage:
Vee=0.15 V< Vy5.49< Ve 0.3V
PWR-mute on
Low voltage:
-0.3V<V;549<0.3V

DCOV

13

o=

100 kK

Vrer

STBY CNT:
Standby on/off control
STBY off
Pin open or high voltage:
0.75V<Vy3.19< Ve +0.3 V
STBY (on state) on
Low voltage:
- 0.3V<Vy319<04V

DCOV

14

15

16

®

RF in:
Ripple filter reference voltage input

DC10V

RF base:
Ripple filter

DC0.47V

VRPE!
Ripple filter reference voltage outpu

DC 113V
t




ICs for Radio-Cassette, Cassette Deck AN7500FHQ

m Terminal Equivalent Circuits (continued)

. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)
17 Vrpe AGC TAU: O
% AGC time constant
! GND
18 Vee Pin 18: PWR out (L)
21 Pin 21: PWR out (R):
S Power amp. voltage output
Pin 18
21 ]
O ' DC 0.6V
19 O GND pin ov
20 O V¢ power supply pin 1.2V
22 L-BST C:
Low boost capacitor pin
. I & DC0.78 V
$ | GND
23 LPF2-C:
LPF2 capacitor pin
DCO0.78 V
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ICs for Radio-Cassette, Cassette Deck

m Terminal Equivalent Circuits (continued)

. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)
24 L-BST C1:
Low boost capacitor pin
DC0.78V
25 Pin 25: PWR in (R)
27 VreE | Pin 27: PWR in (L):
Power amp. input
DC0.78V
AC -30 dBm
26 LPF1-C:
LPF capacitor pin
DC0.78V
35 Ve lrer: DCO0.1V
Reference current resistor pin
GND




ICs for Radio-Cassette, Cassette Deck AN7500FHQ

m Terminal Equivalent Circuits (continued)

. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)
36 MS LPF-C: O
Vrpr | Music interval detection LPF capa-
citor pin
$ | GND
37 MS out:
Vee Music interval detection output
=400 Q
GND
38 MS-C: DCO0.78 V
Music interval detection filter capa-
citor pin
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ICs for Radio-Cassette,

Cassette Deck

m Terminal Equivalent Circuits (continued)

. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)
39 Pin 39: PB out (L)
47 Pin 47: PB out (R):

40
46

41
45

42
44

Pin 39

1
o

Ti

GND

GND

Playback amp. output

DCO0.6V
AC -30 dBm

Pin 40: PB NF (L)
Pin 46: PB NF (R):
Playback amp. negative feedbac
input

DCO0.78 V

1 kHz—-65 dBm
Pin 41: REV in (L)
Pin 45: REV in (R):
Playback amp. REV input

DCO0.78 V

AC -65 dBm

Pin 42: FWD in (L)
Pin 44: FWD in (R):
Playback amp. FWD input




ICs for Radio-Cassette, Cassette Deck AN7500FHQ
m Terminal Equivalent Circuits (continued)
. . N L Waveform/voltage
Pin No. Equivalent circuit Description (at Vee = 1.2 V)
43 VREE: DCO0.78 V
Vipe Reference voltage output
GND
48 VRgegin: DC0.78 V
Reference voltage input
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ICs for Radio-Cassette, Cassette Deck

m Application Circuit Example

N.R.in (L)
o N.R. out (L)

o SB out (L)

PWR in (L)

PWR in (R)

L
Tz =
—
Tel
N
2| 68HF
1,
0.047F | o5
’ L H
1uF
PB out (L)}o———H 22
0.022uF T o L_| :
kQ |7 21
180Q 33 pF [ 100pF
20 PWR out (R)
°Vee
REV in (L;E_lﬂl‘? ]—
:ﬁ—ﬂ— A oo
. 1uF PWR out (L
FWD in (L) 18 100“FT (
Vs ] ; T s
REF 22uF 220 3v2Q
17} 0-1HF
o1 el
FWD in (R) 1pF 0.047pF
16 "
HH
g e | [\
4_/\/\1Av 'I: u68 filter 15 2SB1295
kQ
0.022 F% 33uF
PB out (R)e H lL'F T 14 H
H .
1 13 Off
—H Control T oRe—'STBY
2.2uF A7 | NR
on/o
\ mute n = Y
— N ™ < — -
\% M =
cc o ——2 =
° %= %
FWD 5 %5
REVI o L l l
= o
§
o

N.R. out (R}

SB out (R

Note) Dolby and double D logos are the trademarks of Dolby Laboratories Licensing Corporation.
The use of this product requires the prior approval of Dolby Laboratories Licensing Corporation.



