HITACHI/ (LINEAR DEVICES)

HA12141NT, HA

ebE D EN 449L202 0012191 3 mm

1MA, HA12161FP T71-2

HA12142NT HA12153MA HA12162FP——

Dolby B- and C-Type Nois;ﬁéﬁuction System

Description \Nj

HAI2M41 series a;e\(sﬂ@icon monolithic bipolar IC
series provndm ddal’ channel Dolby B- and C-type
noise reduct\tﬁl\n one chip.

These I@re available only to licenses of Dolby
Labora(oré Licensing Corporation.

Li ﬁhg and application information may be
o[ﬁamed from Dolby Laboratories Licensing Corpo-

tion.

b SHA12141 series provide the following functions and

features.

Functions

¢ Dual Dolby B/C-type NR processor

* NR OFF/B/C control switch

®* MPX by-pass/encode/decode (MPX OFF/REC/
PB) control switch

® MPX filter drive circuit

Table 1 Ordering Information

Features

¢ Low external parts count

¢ R-C spectrum skewing network using passive
components

¢ External capacitors are E-3 series (small valves)

¢ Several time constant capacitors built into the IC

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

¢ Common PCB pattern is available with HA12134A
series (Dolby B NR), because these ICs offer simi- '
lar pin layout.

¢ 2 type PB-OUT level (300 mV, 580 mV)

¢ 3 type package (DP-30S, MP-44S, FP-28D) Wide
range of operating supply voltage (7.5 V to 16 V)

Dolby is a trademark of Dolby Laboratories
Licensing Corporation.

Type No. Package Dolbylevel PB-OUT level REC-OUTlevel Note

HA12141NT DP-30S 300 mVrms 300 mVrms 300 mVrms
HA12142NT DP-30S 300 mVrms 580 mVrms 300 mVrms
HA12151MA  MP-448 300 mVims 300 mVrms 300 mVrms L, Rch separate control SW
HA12153MA  MP-44S 300 mVrms 580 mVrms 300 mVrms l
HA12161FP  FP-28D 300 mVrms 300 mVrms - PB-mode only
HA12162FP FP-28D 300 mVrms 580 mVrms  — l
N\
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HA12141NT, HA12161MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

Table 2 Absolute Maximum Ratings T=77=2/
Ta = 25°C, unless otherwise specified

tem Symbol Rating Unit Note
Supply voltage Veomax 16 '

Power dissipation Pr 400 mW  Ta <85°C
Operating temperature Topr —40 to +85 °C

Storage temperature Tstg -55 to +125 °C

Table 3 Electrical Characteristics (HA12141NT, HA12142NT, HA12151MA, HA12153MA)
Ta=25°C, Ve = 12 V, unless otherwise specified
Dolby Level = 300 mVrms at TP (REC-mode: TP2, TP4 PB-mode: TP1, TP3)

Test conditions
ltem Symbol Min Typ Max Unit AP NR ({(H) ' Other condnlons
Operating  HA1214INT  Vopr 75 120 160 V _ - -
voltage HA12151MA
HA12142NT 9.5 120 160 V
HA12153MA
Quiescent current loc - 120 — mA R OFF —  Nosignal
Input amp gain Gv(AREC) 180 200 220 dB R OFF 1k Vin=0dB
Gv (IAPB) 180 200 220 dB P OFF -1k
B-type NR BENC2k 28 43 58 d8 R B 2k Vin=-20dB
Encode boost -
B-ENC-5k 1.7 3.2 47 dB R B 5k Vin=-20dB
C-Type NR C-ENC-1k(1) a9 5.9 79 dB R (v} ik Vine=20 dBV
Encode boost -
| C-ENC-1k(2) 181 196 216 dB R © 1k ~ Vin=-60dB
|
C-ENC-700 9.8 118 138 dB R c 700 Vin=-30dB
Signat HA1214INT  Vomax 120 130 - dB R OFF 1k THD=1%Vgoa75V

handling  HA12151MA

HA12142NT 120 130 — dB Veo=95V
HA12153MA
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

Electrical Characteristics (cont) 7-:- 7 7—; /
Ta=25°C, Ve = 12 V, 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) Other condiﬂohs
Signal to noise ratio SIN (REC) 600 640 — dB R C —_— Rg=5.1kQ
CCIFVARM
Total harmonic THD (OFF) - 003 015 % R OFF 1k Vin=0dB
distortion - -
THD (C) - 009 03 % R C 1k Vin=0dB
NR OFF FR-OFF =30 00 .+30 dB P OFF 100k Vin=0dB
frequency response
Crosstalk CT (R—P) - 800 — dB P OFF 1k Vin=0dB
between REC-PB .
CT (P—R) - 800 -~ dB R OFF 1k
Crosstak CTL>R) — 80 — d8 R OFF 1k Vin=0dB
between channel
CTR-L) — 850 — B
Control voltage for Veont (MPX) Vgt — Veo V )
MPX OFF/REC/PB WR/PQE—W OMeasure
Veont (REC) 25  — VZ& w5V Im v
ForHARRIBT
HA13153
Veont(PB) 00 — 04 V
Control voltage for Veont(C) V¢ 4 —  Vgo V
NR C/B OFF
_ -l—-|22k Measure
Veont(B) Voo o5 — Voo 45 V | ) ® | v
2 2 T
HA12153
Veont(OFF) 00 — Vgg 3 v
2
PB-OUT  HA1214INT  Vout 250 300 35 mvims R OFF ik  Vin«0dB
lovel HA12151MA
HA12142NT 490 580 670 mVims
HA12153MA
REC-OUT offset Voffset -0 00 70 mv R OFF —  Nosignal
-G
Channel balance AGv -0 00 10 dB R OFF 1k Vine0dB
@ HITACHI
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26E D WM 4496202 0013194 9 WM
T- 77-2/

HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

Table 4 Electrical Characteristics (HA12161FP, HA12162FP)

Ta =25°C, V¢ = 12 V, Unless otherwise specified

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

Test conditions
ltem Symbol Min  Typ Max Unit P/AUX NR f(Hz) Otherconditions
Operating HA12161FP  Vopr 75 120 160 V - - -
voltage ——e
HA12162FP 9.5 120 160 V
Quigscent current lee - 120 —~ mA P OFF —  Nosignal
Input amp gain Gv({IAAUX1) 180 200 220 dB AUX1 OFF 1k Vin=0dB
Gv (IAPB) 180 200 220 dB P OFF 1k
B-type NR B-DEC-2k -58 -43 -28 dB P B 2k Vout=-204B
decode cut - —
B-DEC-5k -47 32 -7 dB P B 5k Vout=-20dB
C-Type NR C-DEC-1k(l) -79 -59 -39 dB P C 1k Vout=-20dB
decode cut -
C-DEC-1k(2) -216 -196 -181 dB P C tk  Vout=-60dB
Signal HA12161FP  Vomax 120 130 — dB P OFF 1k  THD=1% Vgg=7.5V
handling —_—
HA12162FP 120 130 — dB Vog=95V
Signal to noise rafio S/N (PB) 700 760 — dB P OFF — Rg=10kQ
CCIR/ARM
Total harmonic THD (OFF) — 003 015 % P OFF tk Vin=0dB
distortion
THD (C) - 009 03 % P G 1k Vin=0dB
NR OFF FR-OFF -40 -0 +30 dB P OFF 100k Vin=0dB
frequency response
Crosstalk CcT - 800 — dB P OFF 1k Vin=0dB
between AUX 1—PB (AUX 1—-PB)
@ HITACHI
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HITACHI/ (LINEAR DEVICES) 2kE D MM 4496202 0011195 0 W
HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

Electrical Characteristics (cont) 7_'" 77 -2 /
1 Ta=25°C, Ve = 12 V, Unless otherwise specified
1 Dolby Level = 300 mVrms at TP (PB-mode: TP1, TP3)

Test conditions
Item Symbol Mn Typ Max Unit P/AUX NR f(Hz) Otherconditions
Crosstalk CT(L-R) - 850 — dB P OFF 1k Vin=12dB
between channel -
CT (R-L) - 850 — dB
Control voltage for Veont (AUX2) Voot — Voo V
A AP M
AUX 2/AUX 1/PB Voork (AUK1) 25 — Vgg oV ) e
2 v
Veont (PB) 0.0 — 04 Vv !
| Control veltage for Veont(C) Voc 4 — Vo V
{ NR C/B OFF
|
| _ . Moasure
i Veont (B) V&_ols V—°°—+0.5 v C/8/0FF o
| 2 2
| v
| Veont(OFF) 00 — Veg . V
2
PB-OUT HA12161FP  Vout 250 300 35 mVims P OFF tk Vin=0dB
level _—_—
HA12162FP 480 580 670 mVims
PB-QUT offset Voffset -100 00  +100 mV P OFF —  Nosignal
-C
| Channel balance AGy 40 00 10 d P  OFF 1k Vin=0dB
|
|
|
|
|
|
)
|
|
|
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP
HAI214INT Series Block Diagram T=-27-2/
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| Notes: 1. Resistor tolerances are +10% unless otherwise specified.

| 2. Capacitor tolerances are +20% unless otherwise specified except for coupling capacitors.
|

\
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

HA12151MA Series Block Diagram

T-77-2/
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Notes: 1. Resistor tolerances are £10% unless otherwise specified.
2, Capacitor tolerances are +20% unless otherwise specified except for coupling capacitors.
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

HA12161FP Series Block Diagram Te 772/
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Notes: 1. Resistor tolerances are +10% unless otherwise specified.
2. Capacitor tolerances are £20% unless otherwise specified except for coupling capacitors.
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7= 77-2/

Resistor tolerances are +1%.
2. Capacitor tolerances are +1%.

3. UnitR: Q,C: F
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Notes: 1.

Test Circuit - HA12141INT, HA12142NT
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2LE D WE 449L202 0011201 2 W

HA12141NT, HA12151MA, HA12161FF, HA12142NT, HA12153MA, HA12162FP

HITACHI/ (LINEAR DEVICES)

T=-77-2/

HA12134A Series, HA12141 Series Connection Diagram
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Note: Csg, Cqg = 0.22 uF with HA12134A Series
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HA12141NT, HA12151MA, HA12161FF, HA12142NT, HA12153MA, HA12162FP

Table 5§ Pin Description T-77-2/
Ve = 12V, Ta = 25°C, No signal, The value in the table show typical value.
Pin No.
Terminal Zin DC Equivalent Circuit Description
DP MSP SOP Name Voltage
1 2 1 REC IN 75kQ Vgg/2 Recording input
30 44 28
3 5 3 PBIN 0— —  Playback input
28 41 26 i
| I o
75kQ Vecr2
2 3 2 Voo —  Vee —_ Power supply
4
4 6 4 REF — Vco2 — Ripple filter
5 7 5 C/B/OFF — Vo2 Mode control pin
_ -0.7V for NR
8 et "H"-C
20 - ‘M"-B
tooka 0607wl NR oFF
——————— GND
7 10 7 NR IN —  Vgg/2 NR processor input
24 36 22
10 15 10 S8S1 —  Vgo2 Spectral
skewing amp
21 31 19 input
12 18 12 CCR —  Vgo/2 Current
controled resistor
19 28 17 output
@ HITACHI
308 Hitachi America, Ltd. e Hitachi Plaza » 2000 Sierra Point Pkwy. ® Brigbane, CA 94005-1810 e (415) 589-8300



HITACHI/ (LINEAR DEVICES) @2kE D NEE u49b202 0011203 & W
HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

Pin Description (cont) T=77-22/
Ve = 12V, Ta = 25°C, No signal, The value in the table show typical value,
Pin No.
————— Terminal Zin DC Equivalent Circuit Description
DP MSP SOP Name Voltage
6 9 6 IA OUT - Veo/2 Input amp output
25 37 23 Vee
8 12 8 VREF Reference Voltage
_ output
23 34 21
9 14 9 P8 OUT Playback (Decode)
_— o it output
22 32 20
11 17 1 8§82 Spectral
- skewing amp
20 29 18 GND output
15 22 - REC OUT Recording (Encode)
S output
16 24 -
13 19 18 HLSDET — 21V H__ Time constant pin
- for rectifier
18 27 16 J
14 20 14  LLSDET ) "]
o~
17 26 15 i
26 38 24 MRP - 21V Mode control piny
—_— for REC/PB
39 "H"-sREC MPX OFF
"M"—REC MPX ON
2.1 V "L"-PB
100 kQ
LGN
27 40 25  BIAS — 0.24V Reference
current input
GND
29 42 27 GND - ooV _— Ground
43
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

Pin Description (cont) T= 772/
Ve = 12V, Ta = 25°C, No signal, The value in the table show typical value,

Pin No.

- Terminal Zin DC Equivalent Circuit Description
DP  MSP SOP Name Voltage

—_ NC - — —_ No connection

30

33

35
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

T=-77-2/

HAT2141INT, HA12142NT, HA12151MA, HA12153MA,
MA12161FP, HA12162FP
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Control Voltage vs. Supply Voltage
(PB/REC/MPX)

Encode Boost vs. Frequency
(NRBVCC =7V, 2V,16 V)
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

HA12141NT, HA12151MA
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HA12141NT, HA12151MA, HA12161FP, HA12142NT, HA12153MA, HA12162FP

HA12141NT, HA12151MA, HA12161FP HA12141NT, HA12151MA, HA12161FP
20
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g 16 / N g
] e i
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Application Note T=-77-/
|

Power Supply Range The lower limit of supply voltage depends on the

line output reference level.
HA12141 series are designed to operate on either

single supply or split supply. The minimum value of the overload margin is

specified as 12 dB by Dolby Laboratories.
The Operating range of the supply voltage is

shown in table 1. HAI12141 series are provided with two line output
level, which will permit an optimum overload
margin for power supply conditions.

Table 1 Supply Voltage

Type No. Singie supply  Split supply Reference Voltage
HA12141NT 751016V 13.8t048V For the single supply operation these devices
HA12151MA

generate the reference voltage of half the supply

HA12161FP voltage that is the signal grounds. As the !
HA12142NT 951016 V +4.810 48 V peculiarity of these devices the capacitor for the
HA12162FP with conventional devices.

HA12153MA ripple filter is very small about 1/100 compared
|

®

Leh
l’> Reference

- Vee
A
% 9
| D> Reh
1 uF ) Reference

®

Figure1 The Block-Diagram of Reference Voltage Supply

The Reference voltage supplies are provided for
the left channel and the right channel. The block-
diagram is shown as figure 1.
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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.

Table 2 Switching Truth Table (NR OFF/B/C)

T=77=R1
MPX-off mode means that signal from input amp
doesn't go through the MPX filter, but signal goes
through the 88 circuit after being attenuated 3 dB
by internal resistor. Refer to figure 2.

It is to 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. ’

Function Single supply Split supply Unit Note
NR OFF Otom——I} Vggto-3 Vv
2

B type Voo _o510 VL L 05 05105 v “1

2 2
C iype V%+310Voc 3to Ve v
Table 3 Switching Truth Table (PB/REC/MPX)
Function Single supply Split supply Unit Note
Play back 0to 04 Vgg to Vgg + 0.4 \
(Decode mode)
Record Veo Vgg +2.5100.5 v v
{Encode mode) 2510 2 +05
MPX-OFF Veg—11t0Vgo Voo —-1to Ve v

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

Y
Vief

o L G O
: Internal of IC
1 Vref
]
]
]
+
- REC
AM—— . MPX
OFF
*r— -
AN

T-77-21

to SS circuit

Figure 2 The Block Diagram of MPX Driving Circuit

Application Circnits
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 a tuner input. In this
case PB/REC/MPX switching operates as the
switching of PB/AUX1/AUX2,
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= 77-21/
00171 + PBOUT
47y ux ° )
P(IL;N o N + AUX 2 O . PB 2.29u Rw )
012 HIO TOVee ©
047y 10k R§
AUXIN O N 2K Cig 34 Cig 'T'
b Ry Ry 200p 22009 F;gg Ci7 T G0 T Cis
54k 18k ' R1252 2200p | 0tp | aip
9‘&..{@.@ O—®2©—O—0—0—®

HA12161FP
(Dolby 8-C NR)

22y T10k

Note: Cs, C1g = 0.22 uF with HA12134A series

Figure 3 Application of HA12161FP/62FP
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We show such application in figure 3. In this  pin 24. Another application is show in figure 4, It
application there is 3 dB difference between mode  is put in filter circuit between pin 6 or 23 and pin 7
AUXI and mode AUX2 of controlled terminal's  or22.

T-77-2/

3 dB Attenuator

—— AUX2

+ AUX1

__'_”_“_”_“9191'9____@} ______ -

Filter

Figure 4 Application of AUX Mode

For example AUX1 mode is AM tuner input and
AUX?2 mode is FM tuner input respectivily.

Encode Decode processor for 3 head cassette
deck

HA12151MA and HA12153MA has two control
terminals for C/B/off mode and MPX-off/REC/PB
mode respectivily. So, it is available to select the
mode of recording channel or playback channel
respectivily.
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Figure 5 Application of Encode Decode Processor for 3 Head Cassette Deck
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Application for dubbing cassette decks T'_ 77~ 2/

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

PB OUT
ey ai DECK 2
- (REC/PB)
PB EQ - Qo —p — PB EQ
REC OUT '
o —— ¥ —» RECEQ
RECIN | PBIN

HA12141 R/P
Series

T R/P T C/B/OFF

Figure 6 Application for Dubbing Deck
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