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Description

HA12141/142NT, HA12170NT, HA12161/162FP are silicon monolithic bipolar IC series providing dual
channel Dolby B- and C-type noise reduction* in one chip.

Functions

e Dual Dolby B/C-type NR processor

* NR OFF/B/C control switch

e MPX by-pass/ Encode / Decode (MPX OFF / REC / PB) control switch
e MPX Filter Drive Circuit

Features

e Low externa parts count

* R-C spectrum skewing network using passive component
« External capacitors are E-3 series (small values)

» Several time constant capacitors built into the IC

e Separate REC/PB input and output. Unprocessed signal output available in the encode and decode
modes.

e Common PCB pattern is available with HA12134A series (Dolby B NR), because these | Cs offer
similar pin layout.

« 3type PB-out level (300 mV, 580 mV, 775 mV)

» 2type package (DP-30S, FP-28D)

* Wide range of operating supply voltage (7.5V to 16 V)

* Dolby isatrademark of Dolby Laboratories Licensing Corporation.
A license from Dolby Laboratories Licensing Corporation is required for the use of this|C.
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Ordering Information

Type No. Package Dolby Level PB-OUT Level REC-OUT Level Remark

HA12141NT DP-30S 300 mVrms 300 mVrms 300 m Vrms —

HA12142NT DP-30S 300 mVrms 580 m Vrms 300 m Vrms —

HA12170NT DP-30S 300mVrms 775 mVrms 300 m Vrms —

HA12161FP  FP-28D 300 m Vrms 300 m Vrms — PB-mode only
HA12162FP FP-28D 300 mVrms 580 m Vrms — !
Notes: 1. The common specifications are shown below.
REC-IN Level PB-IN Level IA-OUT Level (REC) IA-OUT Level (PB)
42.9 mVrms 30.0 mVrms 429 mVrms 300 mVrms

2. The values listed above show approximate values to be offered Dolby Level at TP.

Absolute Maximum Ratings (Ta = 25°C, unless otherwise specified)

Item Symbol Rating Unit Note
Supply voltage V max 16 \%

Power dissipation P, 400 mw Ta <85°C
Operating temperature Topr —40 to +85 °C

Storage temperature Tstg -55to +125 °C
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

Electrical Characteristics (HA12141INT, HA12142NT, HA12170NT) (Ta= 25°C,
V. = Vopr-typ, unless otherwise specified)
(Dolby Level =300 mVrms at TP (REC-mode: TP2, TP4 PB-mode: TP1, TP3))

Test conditions

Item Symbol Min Typ Max Unit R/P NR f (Hz)
Operating HA12141INT Vopr 7.5 120 16.0 Vv —_ = =
voltage HA12142NT 9.5 12.0 16.0 \%
HA12170NT 12.0 14.0 16.0 \%
Quiescent current lee — 120 — mA R OFF — No signal
Input amp gain Gv 18.0 20.0 22.0 d R OFF 1k Vin = 0dB
(IA REC)
Gv (IAPB) 18.0 200 220 B P OFF 1k
B—type NR B-ENC-2k 2.8 4.3 5.8 d R B 2k Vin = -20dB
Encode boost B-ENC-5k 1.7 3.2 4.7 dB R B 5k Vin = -20dB
C-Type NR C-ENC-1k 3.9 59 7.9 d R C 1k Vin =-20dB
@
Encode boost C-ENC-1k 18.1 19.6 216 dB R C 1k Vin = -60dB
@
C-ENC- 9.8 11.8 138 d R C 700 Vin =-30dB
700
Signal HA12141INT Vomax 12.0 13.0 — dB R OFF 1k THD=1% V=75V
handling HA12142NT 12.0 13.0 — dB V. =9.5V
HA12170NT 12.0 13.0 — dB V. =12V
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Electrical Characteristics (Ta=25°C, V. = Vopr-typ, unless otherwise specified)
(Dolby Level =300 mVrms at TP (REC-mode: TP2, TP4 PB-mode: TP1, TP3)) (cont)

Test conditions

Item Symbol Min Typ Max Unit R/IP NR f (Hz)
Signal to noise ratio S/IN (REC) 60.0 64.0 — dB R C — Rg =5.1kQ
CCIR/ARM
Total harmonic distortion THD (OFF) — 0.03 0.15 % R OFF 1k Vin = 0dB
THD (C) — 0.09 0.3 % R C 1k Vin = 0dB
NR OFF frequency FR-OFF -3.0 0.0 +3.0 B P OFF 100k Vin=0dB
response
Crosstalk between CT(R-P) — 80.0 — dB P OFF 1k Vin = 0dB
REC-PB CT(P-R) — 800 — dB R OFF 1k
Crosstalk between CT(L-R) — 85.0 — dB R OFF 1k Vin = 0dB
channel CT(R-L) — 85.0 — dB
Control voltage for MPX  Vcont V1 — Ve \Y
OFF/REC/PB (MPX)
Vcont 25 —  Mee 45 V
(REC) 2
Vcont (PB) 0.0 — 0.4 \%
Control voltage for NR  Vcont (C) YCC +3 Ve Y,
C/B OFF 2
veont (B) Y€€ 05 — Vee +05 V
2 2
Vcont 0.0 — Vee -3 Vv
(OFF) 2
PB-OUT  HA1214INT Vout 250 300 350 mVrms R OFF 1k Vin = 0dB
level HA12142NT 490 580 670 mvVrms
HA12170NT 646 775 904 mvrms
REC-OUT offset Voffset -70 0.0 70 mV R  OFF — V. =16V
-C No signal
Channel balance AGv -1.0 0.0 1.0 DB R OFF 1k Vin = 0dB
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

Electrical Characteristics (HA12161FP, HA12162FP) (Ta= 25°C, V. =12V, Unless
otherwise specified)

(Dolby Level =300 mVrmsat TP (PB-mode: TP1, TP3))

Test conditions

Item Symbol  Min Typ Max Unit P/AUXNR f (Hz)
Operating HA12161FP Vopr 7.5 12.0 16.0 \ — —_ -
voltage HA12162FP 9.5 120 16.0 \%
Quiescent current lee — 120 — mA P OFF — No signal
Input amp gain Gv 18.0 20.0 22.0 dB AUX1 OFF 1k Vin = 0dB
(IA AUX 1)
Gv (IAPB) 18.0 20.0 220 aB P OFF 1k
B-type NR B-DEC-2 k -5.8 -43 -28 B P B 2k Vout = -20dB
decode cut B-DEC-5k —4.7 -3.2 -17 d P 5k Vout = -20dB
C-Type NR C-DEC-1k -7.9 -59 -39 B P C 1k Vout = -20dB
decode cut Q)
C-DEC-1k —21.6 -19.6 -18.1 dB P C 1k  Vout=-60dB
&)
Signal HA12161FP Vomax 12.0 13.0 — B P OFF 1k THD=1% V_ =75V
handling ~ HA12162FP 12.0 130 — dB Ve = 9.5V
Signal to noise ratio S/N (PB) 70.0 76.0 — B P OFF — Rg = 10kQ
CCIR/ARM
Total harmonic distortion THD (OFF) — 0.03 0.15 % P OFF 1k Vin = 0dB
THD (C) — 0.09 0.3 % P C 1k Vin = 0dB
NR OFF frequency FR-OFF —4.0 -1.0 +3.0 B P OFF 100k Vin=0dB
response
Crosstalk CT (AUX — 80.0 — B P OFF 1k Vin = 0dB
between AUX 1-PB 1-PB)
Crosstalk CT(L-R) — 850 — aB P OFF 1k Vin =12dB
between channel CT(R-L) — 85.0 — dB
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Electrical Characteristics (HA12161FP, HA12162FP) (Ta= 25°C, V. =12V, Unless

otherwise specified)

(Dolby Level =300 mVrmsat TP (PB-mode: TP1, TP3)) (cont)

Test conditions

Item Symbol Min Typ Max Unit P/AUXNR f (Hz)
Control voltage for Vcont V -1 — Ve, V. aAlP @ O Measure
AUX 2/AUX 1/PB (AUX 2) 22k
Y
— V

Vcont 25 Y o5 Vv

(AUX 1) 2

Vcont (PB) 0.0 — 0.4 \Y,
Control voltage for Veont (C)  Vce 43 = Ve V. oBloFF Measure
NR C/B OFF 2 22k

v
V — V
veont (8) €5 =05 Vv
2 2

Vcont 0.0 — Vee -3 Vv

(OFF) 2
PB-OUT  HA12161FP Vout 250 300 350 mVrms P OFF 1k Vin = 0dB
level HA12162FP 490 580 670 mVrms
PB-out offset Voffset -100 0.0 +100 mV P OFF — No signal

-C

Channel balance AGv -1.0 0.0 1.0 B P OFF 1k Vin = 0dB
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

Block Diagram (HA12141NT, HA12142NT, HA12170NT)

4 0
O ™ N

NG 13d 13d
O3y STl STH d00

‘sloj1oeded Buidnod Joj 1daoxs
paljnads asIMIaY10 SSajun 940ZF ale aduris|0)] Joyodede) ‘g
‘paloads asIMIBYI0 SSajun 9,QTF aJe 9ourla|0) J0ISISaY T ‘910N

1Nno NI 1Nno NI NI
¢SS 1SS d9d 434N  dN vl 440/49/0 434 ad o) O3y

_/

ON
)
g H H
e
€ /(N\ T

STH
1T \mﬁ

8T

%0T+ %O0T+ %GT
n10 n 1°0 ==d 0002
wﬁou\w OHOM\‘J NHO

N0 13d 13a
O03d ST STH VOO

G

Vi
0 (97 (72
(© . 8¢

%cC+F

09S
LTy

(9)
&/

oG
- ®

1Nno NI NI NI
[ASS) 1SS ad 434A  dN  1NO VI d/d/N Svid ad adNoS  O3d

Rev.3, Jun. 1999, page 7 of 63

HITACHI

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183919/ha12162fp.html

HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Block Diagram (HA12161FP, HA12162FP)
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2. Capacitor tolerances are +20% unless otherwise specified except for coupling capacitors.

Notes: 1. Resistor tolerances are +10% unless otherwise specified.
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

Test Circuit (HA12141INT, HA12142NT, HA12170NT)
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Test Circuit (HA12161FP, HA12162FP)
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2. Capacitor tolerances are —1%

Notes: 1. Resistor tolerances are —1%
3.UnitR: Q,C: F
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

Connection Diagram (HA12134A Series, HA12141 Series)

ST SH [4%) 6Ty v_mw

E)—E)—E)— @@

(4N 0-9 Agloq)
OLIZYITYTZIVH

C)—(D)—C)—E)—0)—((e

Mee
1o Lo _Ldooee L 095 9Ty

T 0T DT Iy gmm ' dooze

O—@—@

YMS
440/49/0

Av'e

0——6—6)—02)

STy A8T
Jxan] &1ge o
o
edL
S5 JOA 0L 0T
0Ty
Q Oo— N
9d  ©° 440 +N
o3y XdW ﬁw.o
dream oS

(o)
o NI O3d
AT'S
Ty Q)]
N o NI O3d
90
[4%e}
° (1)
NI gd

Rev.3, Jun. 1999, page 11 of 63

0.22uF with HA12134A Series
HITACHI

Note: Cs, C10

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183919/ha12162fp.html

HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Pin Description (V.. =12V, Ta= 25°C, no signal, the value in the table show typical

value.)
Pin No. Terminal DC
DP SOP Name Zin Voltage Equivalent circuit Description
1 1 RECIN 75kQ V_J/2 Recording input
75kQ Veel?
30 28
3 3 PB IN Playback input
28 26
Ve — Ve — Power supply
REF — V. /2 — Ripple filter
C/B/OFF — V. /2 Mode control pin for NR
-0.7v “H"-C
“M”-B
“L" - NR OFF
20kQ —W—>=Vcc/2 - 0.7
100k Q
»GND
7 7 NR IN — V /2 NR processor input
24 22
10 10 SS1 — V. /2 Spectral skewing amp input
21 19
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

Pin Description (V.. =12V, Ta= 25°C, no signal, the value in the table show typical
value.) (cont)

Pin No. Terminal DC
DP SOP Name Zin Voltage Equivalent circuit Description
12 12 CCR — V. /2 Current controlled resistor
19 17 output
6 6 IAOUT — V. /2 Input amp. output
25 23 Vce
]

GND
8 8 VREF Reference voltage output
23 21
9 9 PB OUT Playback (Decode) output
22 20
11 11 SS2 Spectral skewing amp.
20 18 output
15 — REC Recording (Encode) output
16 — ouT
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

Pin Description (V.. =12V, Ta= 25°C, no signal, the value in the table show typical
value.) (cont)

Pin No. Terminal DC
DP SOP Name Zin Voltage Equivalent circuit Description
13 13 HLS DET — 21V Time constant pin for
18 16 L/*F rectifier
14 14 LLS DET
17 15
26 24 M/R/P — 21V Mode control pin for REC/PB

“H” - REC

MPX OFF

“M” - REC

MPX ON

—W—>=2.1V “L"-PB
100k Q
»GND
27 25 BIAS — 0.24V Reference current input
GND

29 27 GND — ooV Ground
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP
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Control Voltage vs. Supply Voltage (PB/REC/MPX)
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP
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Encode Boost vs. Frequency (NR-BV_ . =7V, 12V, 16 V)
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

HA12141NT
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HA12141INT, HA12161FP
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Decode Cut vs. Frequency (NR-BV _=7V,12V, 16 V)
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

HA12141INT, HA12161FP
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

HA12141INT, HA12161FP
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

HA12141NT, HA12161FP
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP
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HA1214INT, HA12142NT, HA121/0NT, HA12161FP, HA12162FP

HA12141NT, HA12161FP
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HA1214INT, HA12142NT, HA1217/0NT, HA12161FP, HA12162FP

HA12141NT, HA12161FP
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Functional Description

Power Supply Range

HA12141 series are designed to operate on either single supply or split supply. The operating range of the
supply voltage is shown in table 1.

Tablel Supply Voltage

Type No. Single supply Split supply
HA12141NT 7.5 to 16 volts +3.8 to £8 volts
HA1211161FP

HA12142NT 9.5 to 16 volts +4.8 to +8 volts
HA12162FP

HA12170NT 12 to 16 volts +6 to +8 volts

The lower limit of supply voltage depends on the line output reference level.
The minimum value of the overload margin is specified as 12 dB by Dolby Laboratories.

HA12141 series are provided with 3 line output level, which will permit an optimum overload margin for
power supply conditions.

Reference Voltage

For the single supply operation these devices generate the reference voltage of half the supply voltage that
isthe signal grounds. Asthe peculiarity of these devices the capacitor for the ripple filter is very small
about 1/100 compared with conventional devices.

The reference voltage supplies are provided for the left channel and the right channel. The block-diagram
isshown asfigure 1.

Vce @

A E
Lch

{> Reference

* {> Rch

1 pF I Reference

®

+

Figurel The Block-Diagram of Reference Voltage Supply
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Operation Mode Control

HA12141 series provide fully electronic switching circuits. The function are controlled by DC voltage and
are NR OFF/B/C and PB/REC/MPX.

The switching truth tables are shown in table 2 and table 3.

Table2 Switching Truth Table (NR OFF/B/C)

Function Single supply Split supply Unit Note
NR OFF OtoV.J/2-3 V. to -3 \Y

B type V. /2-05t0V_/2+0.5 -051t00.5 \Y *1

C type V. /2+3toV, 3toV, \

Note: 1. These functions are available for being open at NR B mode and REC mode

Table3 Switching Truth Table (PB/REC/M PX)

Function Single supply Split supply Unit Note
Play back (Decode mode) 0to 0.4 V, toV_ +04 \Y

Record (Encode mode) 25t0V_/2+0.5 V,+251t005 \ *1
MPX-OFF Ve —1toV,, Ve —1to V. Y *2

Notes: 1. These functions are available for being open at NR B mode and REC mode.
2. MPX-OFF mode control Voltage of HA12170NT is available with range fromV__—2to V_..

MPX-off mode means that signal from input amp doesn’t go through the MPX filter, but signal goes
through the SS circuit after being attenuated 3 dB by internal resistor. Refer to figure 2.
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; MPX

<
=
[}
-

4|>_4i
+
= REC
> MPX
B OFF

to SS circuit

Vref

Figure2 The Block-Diagram of MPX Driving Circuit

It isto be desired that CR time constant circuits are provided at NR OFF/B/C terminal and PB/REC/MPX
terminal with time constant from 0.1 sec to 1 sec. If so, it will reduce the switching click noise effectively.

Application Circuits

1. HA12161FP/62FP application
HA12161FP/62FP are developed for exclusive playback of car stereo players.
But these devices are provided with AUX input. This application providing AUX input is available for
car stereo players and car stereo cassette decks.
AUX input will be useful for atuner input. In this case PB/REC/MPX switching operates as the
switching of PB/AUX1/AUX2.
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Figure3 Application of HA12161FP/162FP

We show such application in figure 3. In this application there is 3dB difference between mode AUX 1
and mode AUX2 of controlled terminal’s pin 24.

Another application isshow in figure 4. Itisput in filter circuit between pin 6 or 23 and pin 7 or 22.
For example AUX1 mode is AM tuner input and AUX2 mode is FM tuner input respectivily.

3 dB Attenuator

Figure4 Application of AUX Mode
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2. Application for dubbing cassette decks.

HA12141 series has unprocessor signal from recording out terminals during playback mode.
So, it issimply applied for dubbing cassette decks.

DECK 1
(PB)

)

PB EQ

777

DECK 2
(REC/PB)

R PB OUT
- O— 71— % —| PBEQ
REC OUT
—— ¥ —»| RECEQ
REC IN PBIN
Y
HA12141
Series
TR/P T C/B/OFF

i R/P

Figure5 Application for Dubbing Deck
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Package Dimensions
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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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