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Description
HA12232FP isaudio signal pre-amp. LSI providing PB equalizer op-amp. in one chip.
Function

e PBequaizer x 2channel
o Vref buffer x 1 channel

Features

« Built-in referential voltage (VREF) for PB equalizer decreases external components.
* ThisICislow noise.

e ThislCisstrong for acellular phone noise.

Operating Voltage Range

Product Min Max Unit

HA12232FP 6.5 15 \%

Note: This IC is designed to operate on single supply.
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HA12232FP

Pin Description, Equivalent Circuit (V. =9V single supply, Ta= 25°C, No Signal,
The value in the table shows typical value.)

Pin No. Pin Name Note Equivalent Circuit Description

7 RIP V=V_J/2 Vee Ripple filter
V( %iL
GND

10 EQOUT(L) V=V_/2 Vee Equalizer output

\%

1 VREF V=V_/2 Vee Reference output
V %
GND

GND
EQOUT(R)
PBIN(R) ad PB equalizer input
PBIN
NFI | |

13 PBIN(L)
3 NFI(R) V=V_/2 Equalizer output
12 NFI(L) for time constant
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HA12232FP

Pin Description, Equivalent Circuit (V. =9V single supply, Ta= 25°C, No Signal,
The value in the table shows typical value.) (cont.)

Pin No. Pin Name Note Equivalent Circuit Description
8 Ve ad Power supply
14 GND O GND pin

NC O
11
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HA12232FP

Block Diagram
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HA12232FP

Absolute Maximum Ratings (Ta= 25°C)

Item Symbol Rating Unit Note
Supply voltage V.. Max 16 \%

Power dissipation Pd 400 mwW Ta<85°C
Operating temperature  Topr —-40 to +85 °C

Storage temperature Tstg =55 to +125 °C

Electrical Characteristics (Ta=25°C,V_ =9V, Rg=680 Q)

Specification

Item Symbol Test Condition Min  Typ Max Unit Remark
Quiescent current o No signal 15 2.2 3.2 mA
Channel separation CTRL Fin = 1kHz, Vin = 6mVrms 50.0 60.0 O dB
EQ gain G, 1k Fin = 1kHz, Vin = 0.6mVrms 37.0 400 430 dB
G, 10k Fin = 10kHz, Vin = 0.6mVrms 33.0 36.0 39.0 dB
THD THD Fin = 1kHz, Vin = 2.4mVrms 0 0.1 0.5 %
EQ maximum output  V_, Fin = 1kHz, THD = 1% 300 600 O mVrms *1
Noise voltage level VN Rg = 680Q, Din-Audio Filter O 0.7 15 MVrms

converted in input

Note: 1. V=65V
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HA12232FP

Functional Description

Power Supply Range
HA12232FP is designed to operate on single supply only.

Tablel Supply Voltage Range

Product Single Supply

HA12232FP 6.5Vto15.0V

Reference Voltage

HA12232FP provides the reference voltage of half the supply voltage that is the signal grounds. Asthe
peculiarity of this device, the capacitor for the ripplefilter is very small about 1/100 compared with their
usua value. The block diagram is shown asfigure 1.

e Vee

9

Figurel TheBlock Diagram of Reference Supply Voltage
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HA12232FP

Input Block Diagram and L evel Diagram

()
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Figure2 Input Block Diagram

Cutoff Frequency, Gain of PB-EQ Amp.

Transfer Function

T=Ry[W2¢2 (R + R3) (Ry + Rg) + 1]/ Ry [W2 €42 (Ry + R3)2 + 1]
+jRow €12 (Ry —~ Rp) / Ry [W2 €42 (R + R3)2 + 1]

Cutoff Frequency

fc ={[-b £ (b2 - 4a)V/2] / 2a} / 21

a=2¢c1# (Ry + R3)2 (Rg + Ry)?

b=[3 (R2 + R3) (R3 + Ry) = (R + R3)? = (R3 + Ry)?] ;2

Changing the value of each element to one shown in figure 2,
will be as follows.

fcl =50 Hz, fc2 = 1300 Hz

PB-EQ Amp. Gain (f =0, «)
f=0
To=Ry /Ry
Gp=65.3dB
f=o0
To=R2(R3+Ry) /Ry (Rx +R3)
G, =36.3dB

Figure3 Cutoff Frequency of PB-EQ Amp.

Rev.1, Sep. 2000, page 7 of 14
HITACHI




TNA DA

1918W
8SION

adoos
0||19sO

HA12232FP
Test Circuit

J19zZAleUEe
uomoisia

CNNA OV

4:0'0:™ wun-e
0% T 90uesa|o) Joyoede) ‘g
04 TF 90URIS|0) I0ISISAY T :S9ION

12T 1too 08T

did(~

ed 1D
AWy It
H0EE
AV
2y
i~ N o D e
&) &) ) (&) &)
Z m Z Z )
o 9 o T @
a =z
Zy =
S = =
3

dFHA(H

A

/o (DNIgd
&/

INGIENN
=)

7304N0S

& (1)1nod3

G%):)N

(,:L)O:)/\

=4
@on

X
o
(V)
™

2=

3
N s
3{?%9

=

+

N6+ 0d

m :omﬂ\smﬁ TAA DV
L
U 9S olany|

HITACHI

Rev.1, Sep. 2000, page 8 of 14




HA12232FP

Char act

eristic Curves
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HA12232FP

EQ Amp. Gain vs. Frequency
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HA12232FP

T.H.D. (%)
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HA12232FP

20

Noise Voltage Level Converted in Input (uVrms)

Noise Voltage Level Converted in Input vs. Supply Voltage
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HA12232FP

Package Dimensions

Unit: mm
10.06
10.5 Max -
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Hitachi Code FP-14DA
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*Dimension including the plating thickness EIAJ Conforms
Base material dimension Mass (reference value) 0.23g
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HA12232FP

Disclaimer

1

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi’ s sales office for any questions regarding this document or Hitachi semiconductor
products.
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