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3.1 2.L

3.L2 NATIONAL LM1131

3.12.L General

The National'LM1131 is a tw-o-channel device, each chalnel of whlc!.
ean be switched independently to either eneode or decode mode.- Dolby
Level is 580 mV at the test point and at the output terminals, with a

eorresponding input sensitivity of about 60 mV. Thgre is no provrsron

for oriiting a-mutiiptex or low:pass filter;'whieh must,b.9-s,uPPlied .
externa$. However, in some 

-applieations 
the filter will be alrea{V , .

provided in the rest of the unit, as for example in the stereo decocler ot

an FM tuner.

The elose matehing between the two processors_ in eac-h IC rn€iy be.

usefully exploited In threehead eassette recorders, where otp package

may Udused to provide the reeord and playback proeessors of one

ehannel with redueed errors in baek-to:Uack (eneode-decqde) frequeney

response.

The LMllBl is available in thrbe"tolerance seleetions (see data sheet).

g.L2.2 Class of inteFrated eireuit proeessor

ThefoIIowingc1assesofprocessormaybebuiItusingtheNational
LM1131 integrated eireuit.

Class I Switehable processor with multiplex filter, eireuit A282635

int"egrateC products where a proeessor 
-is 

required to operate

either in the eneode or the decode mode'

class II Encode processor with multiplex filter, cire-uit A282636'
page e.f2.10. For use in tapb decks !ryll*v three-head

cassetterecorders)inwhiehaprocessorisrequiredto
oPerate onIY in the eneode mode'

class III Decode processor with reeordi-ng bias filter, eircuit A282-637

page a.ftii. rot use in tape decks (lgi*v threehead
cassettl-recorders) in whieh a processor is required to-
operate ontv in tne deeo_de mode but whose input siglal may

eontain ,.oi,roing bias. If the bias signal lras already been

filtered out, a Ciass V proeessor, may-suffice in this
applieation (see nngineeriii FiAO nirUetin 38 in section 8)'

class IV Deeode proeessor with multiplex filter, eircuit A282638 on

page a.1t12. For use in proiucts wlrgre the decoder receives

an FM ,t"reo signal eontdining multiplex-pilot tone' e'g'- in'

fm tuners.-if ltfi" pilot tone nias prevlously been filtered out'

actassv-decoderwitlsufficeinthisapplieation.

ClassVDecodeproeessorwithoutfilter,eircuitA2826S9,r._.--^4
p"g" elf;i3:-il ur" in producis where there is no danger of
'tpiriout nig-ft"qu"-ncy signals interfering with the

ptoo"tting;;.t: ii ptay-u ac-t<- only tape decks'

AIt proeessors require level matehing to

are used Gu Oetaits in seetions 4 to 6).
the equiPment in whieh theY

No furtner adjustment is



3.12.2

3.12.3 Pqwer SUPPIY

The National LMt131 integrated eireuit pfoeessor will operate on-

supplies in the ,ung" oT'e,i t" i0 volts, witn an overload margin of

10 dB at the ro*"r? uoital" ilgt"asine' to more than 20 dB with a 20 v

supply. The curre"tl""titptt-9n.9t t"he. package.is about 19 mA with a

supply of 12 votts,'anl-;d{;lttithtlv wifh changing suo-plq and signal

i"i"fJ. For this r6"ron, it is impirtint to design a supply to.aecept

inlr" tn"nees witnout Lny rapid changes in voltage Ylioh will appear as

elieks in the auAio'iuipui". 'l'regutatet supply is therefore

reeommended.

Either single-ended or bi-polar. supplies ean be used. The diagrams on

pages 8.12.9 to g.i-Z.-ig rn|* Ui-pdfar suppties, but give information to

convert to singre-i-nJei-;uppti"r-{r"" ado mariufaeturerrs data sheet on

page 3.12.6).
':

3.12.3 Input Termination

TheinputimpedanceonPi-l?(and14)oftheLMll3listypically
65 Kohm; ir a muitiprei iirter is used'before this stage, an external

r".itiot t'thowns ; f,2n1 on the cireuit diagrams' and,Rc on the data

sheets) ean be added as the terminaiio-n.-Cn" u"iu" of t-nis resistor will

il;;6;ih; rili-" *.0, and the manufacturer's reeommendations

sh6uld be followed.
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National
Semiconductor

LM1131 A|LM1131 B|LM1131 C'
Dual Dolby B-Type Noise Reduction
Preliminary Data Sheet

General Description
The LM1131 is a monolithic integrated circuit spec-
ifically designed to realize the Dolby B-Type noise

reduction system .

The circuit includes two completely separate noir*
reduction processors and will operate in both encode
anO decode modes. lt is ideal for stereo applications
in compact equipment or for applications in 3-head
equipment wherb two processors with very closely
mbtched internal gains are required.

:

Features
I Stereo Dolby noise reduction with one lc.
I Wide supply voltage range 5 to 20V'
I Very high signal/noise ratio 79dB encode,

90dB decode (CCIR/ARM).

Available only to licensees of Dolby Laboratories Licensing Corporation,

information must be obtained.

,Dolby, and the double-D Symbol are trade marks of Dolby Laboratories

Processor

I Very close gain matching for i3-head rec;orders.
r Close matching to standard Drclby characteristics'
I Very,low tem[erature drift of Dolby characteristics.
I High signal handlinrg capability

(Vs - 20V).
I Full wave rectifier in both channels.
I Operates with bothr single and split supply

voltages.
I Excellent transient respons€ oharacteris'tics.
I Minimal input switch-on transiients.
I Reduced number of external components per

channel.
t lmproved input Protection.

San Francisco, from whom licensing and application

Licensing CorPoration.

SchematicDiagram(lGhanne|shownon|v}



Operational
SupplY Voltage Range*

SupPlY Current

Voltage Gain

(Pins 7 -10 and 14- 11)

(Pins 10-_ 9 and 11-12)

Difference in Voltage

Gain Between Channels

Crosstalk Between

Channels

Signal/ Noise Ratio

at Pins 9 and 12

Encode

Decode

Encode Characteristics

Variation in Encode

Characteristics with:-

TemPerature

Voltage

Distortion

Signal Handling*

Input Resistance

OutPut Resistance

'lkHz Decode

1 kHz. Decode

l kHz Noise

Reduction OFF

1 kHz, 0dB

Rs = 10k!)

Rs L 1k[]
Rs : lok Sl

Rs= 1k$

10kHz, OdB

1.3kHz, -20d8
5kHz, -20d8
3kHz, -30d8
SkHz, _- 30dB

10kHz, - 40dB

0-700c

5-20v

lkHz, OdB

10kHz, + 1OdB

tkHz. Dist = 0'3o/o

Vs = 5V

Vs = 7.5V

Vs ; tZV

Vs = 20V

Flns 7 and 14

Pins I and 12

Pins t0 and 11

0 + 0.5 + 1r0

-16.2 -15.7 --15'2

- 17 .3 -_ 16.8 - 16'3

-?1 .7 -21 .? -20.7

-22.3 -_21.8 23'0

-30.1 -?s.6 - 79j

3.12.,4

20

?0

19.2 19.7 20.2

-0.5 0 + 0'5

--0.2 0 +0.2

90

20

18.7 19.7 20.7

-0.5 0 + 0'5

-0,5 0 + 0'5

75.5 79

82

90
g2

0.2 + 0.5 + 1'2

-16.7 -15.7 -14'7
-17.8 -16.8 -15'8
-22.2 -21 .2 -20'?
-?2.8 -21.8 -20'8

-30.3 -29.6 -28'9

2A

n8.2 19.7 21 .2

-1.0 0 +1.0

-1.0 0 +1.0

0.5 + 0.5 + 1'5

- 17 .2 1 5.7 - 14.2

- 18.3 - 16.8 * 15.3

-22.7 -21 .2 -19.7

-23.3 -71.8 -20.3
-- 30.6 - 29.6 28.6

90
90

79

8t2

sl0

lrz

79

82

90

s2

' .10.5

0.03 0' 1

a.2 0.3

6.5

10.o 11 -2

16.O

21 .0

65

.t0.S

<+0.2

0.03 0' 1

a.2 0.5

6.5

1O.o 11 .2

16.0

T.a

80

r 0.5

..t 0.2

0.03 0.:z

0.2 a'7

6.5

10.0 11 .2

16.0

21 .0

65
65

55

55

30

30

55

55

30

30

30

30

80 50
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Typical Performance Characteristics

Supplv Gurrent vs SuPPIY Voltage
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Typical performance characteristics
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Application Notes
1. SupPlY Voltage

LM1131 may oPerate with either single or split stlpply voltages.

b) SPlit SuPPIY Voltages .--,.. r

pin 1 is connected to the negative supply,.eiq 2-o to_the positive supply.' Pins 8 and 13 are

connected to OVorts and no capacitlr-',!"ieirii.iJ, beuice'iJr#on-iir"-lr'adravea onv bv the rise

iimes of the suPPlY voltages'

2. SignalGain and Filtering

lt should be noted that LM1131 has only one interna|preamplifier, - Aq ._ with.no provision for inter.

connection of a row_pass firter to removeiiir'fi-.i.;rt'ipte* t6neJ.'tn addition, main chain gain has been

iJ;i,ffi'-il 6aB iilffi;;ii'Jn *itt' 1M1111 - 1M1011'

lf a low pass filter is required it should.be connected'€t- the.input of the l-M1131' Pre-adjustment of

Dolby input teuet mJv'61-performed at ttre input of LM1131 if required'

3. Noise Reduction Switch

Noise Reduction oFF is normally effected by means of a mechanical switch which open circuits the

xlt:l:';:l.Hmethod yhich.q_"Il,ts the contlqr of-ill-gFF bv means of .a dc-vortase is shown in

Fiq 1. The dc control v.oltageforq?9^tne i-nt6inCilmpeOtntgli' iininim" value and heavilv attenuates

th-e sidechain input. when using thrs "'i#iiiii 
tiiiSwing points should be notecl:-

a) 
Fiflli '."J.1il"i;iff,:#"3;.S;**:*'l'Uli:"1*t"JH::i JX"ffilT:13*1","v?l' 3."fr''il

b) xlrl,tt.*rent may ,b.e, 
ilfleS:ed sisnificantry. by rr.igh pin 3/18 .forcins vortases. Thus, values

for V3 ano Rc snoJra iaeary u. 
"r,i!%"'rri]riir,li 

ef ili6'rircea vortaje_\ on.v3-bVortssreater

than sisnal sround. Maximum o"r#;Jf;iLi,:ildffi i't-dil8 is equal to supplv voltase'

c)WhenelectricalN.Rsyvitchp.tgdinthis*..y,|R--9FFsigna|levelis^slightlvaffectedbythe
restriction that the internal urrilui" 

'inrpdiih'ce 
-c"nnbt- 

i"rti"u-" zero 'imoedance' 
Thus' at

10kHz _10dB, a residuar boost il;.;a; (or.-cut i"'iiroiii 
-of 

approximaierv 0'4dB remains'

At lower u"i"";'i"i[-iii;u.r"" '"ju"o 
to insignificant |evels.

a) Single SuPPIY Voltage'

Pin 1 is connected to ground, Pin 20 to Vs.

pins g and 13 are internally generated reference voltages set

should be connected together externally'

A?201tF capacitor must be connected between Pins 8 and 13

detayei'd tffirfie time of Pins 8 and 13'

This is not the case for mechanical NR switching'

to approlrirnately half-supply' They

and grourld. Devir;e turn-cn time is

16

1M1131

5

PREAMP If,/P

3.12.',1

SIGNAL GROUND
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Encode Mode (Gomponents shown for Ghanne! 1 onlyl
Test Circuit,
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Dolby B-TYPe Integrated Circuit ,
National LM1131 t

I

!

I

I

I

Con,nection Diagram
Dual-in-Lins Package

NOTES

1. Where not otherrvise qp'racifM'

iomPonent tolerances $re t 10% '

2. For LMl131AN use 27u comPonent$

for C3O4, R305. (5% cclrnpongnts

msY cause orrors uP to t0"3dB')

3. Unless othenrbe spscilfied capacitor

values in PrF.

Physical Dimsnsions

i o.roo'o.oro 1
| --q

I tz.sqo 'o.zlq) 
't-

NS Package NinA
fil-Lead Molded DIP (N!

l{ational Semiconductor

Furstenriederstrasse Nr'

8 Mi.inchen 21

West GermanY

Tel.: (089) 58 30 81

Ielex.52?772

1t31BN

ices or systems
implant into the
whose tailure to

ordance with in-

ling, can be rea'

icant iniurY to the

NS JaPan K.K.
poe aisz shiniuku Center Building

i-is-r r'ritnishiniuku, shiniuku-ku

Tokyo 160, JaPan

Tel.: (03)349-0811

Telex: 232-2015 NSCJ-J

F
TP1

National Semiconductor

(Hong Kong) Ltd.

1st Floor,

Cheung Kong Electronic Bldg'

4 Hing YiP Street

Kwun Tong

Kowloon, Hong Kong

National Ssmiconductoros

Do Brasil Ltda.

nuOi grigaOeiro Faria Lima 830

8 ANDAR

01452 Sao Paulo, Brasil

Tel.:212-1181

Telex:1131931 NSBR

t
0.250'0.005

(6.350,0lr?)

{

NS Eleclronics PtY. Ltd'

Cnr. Stud Rd. & Mtn' HighwaY

Bayswaler, Victoria 3153

Australia

Iel.: 03'i29'6333
Telex: 3'2096

c301
0.033
1o/o

aMpttnrn o . 
6

FEEDBACK DECOUPLITG

stDecxltii rnPur j

iT€GATIVE SUPPI.Y

DEcouPLlttlG

RECTIFIER OUTPUT

VARIABLE IMPEDANCE
cof{TRoL

AMPLIFIER A8
: ' -. 

lNPur

slGI{AL GFOtltlo

lMPulrleriEx
OUTPUT

MONITOR OUTIPUT

2

OUTPUT

IMPEDANCE

D
DECOUPLIT{G

.IiIPUT ,

AB

I
I

I

l

EK

OUTPUT

MOI{ OUTPUT

TOP VIEW

Order Number LMtlStAN or
or Lr$t131CN

Sen NS Package

LIFE SUPPORT POLICY

NATIONAUS PROIDUCTS AFIE NOT AUT

OR SYSTEil/TS WITHOUT THE EXPRESS

COnPORATION' As used herein:

1. Life support devices or systems are d

which, (a) are intended for.*Y.1git-l

noOy, or (b) suprport or sustain.life' an

p"ttot*,' when properlt:.t:3 -: ?:Jr'-" ' 'dgd in thg lal
structions for use Provl

sonably expected to result in a signi

oRtzED FOR USE AS CRtTtgllcoMpoNENTS lN LIF:E SUPPORT DEVICES

/RITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR

:

2. A criticar component is any component of er rife support

device or system whose fairure to perforrTl can be rea-

sonabryexpected to r"u*rthe f irureof th* life support

device or syst€lTl, or to affect its safety or elifectiveness'

E+F
{<-

?20115it+
0.47 I czazTc201T I

b7ls + 1"/"

{ r 35- '-'
0.047I f
5o/" T ngozl

HJffl c304 I 5%
I l47K

it*u'. tu,
PreamP 0/P

[ISer.

-7p7 [ ::f'#H I' 
ico n d u ct o r

/^lA zgoo semicond''tctor Drive -.
E Santa Clara, California 95051

Tel.: (408)737-5000
rrrv. tolo\11q-q240
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3.12.14

Noiqe reduetion swilching

Noise reduction is normally switehed in and out b-y a switeh in series with the

i"ila;ih. noir. t.O-uelioh path. It is possio]9-lttgrnatively to switeh noise

reduetion off by t;itint itt. iot"ntial aeross C306 by several volts' This is

most conv.nientry d'onE 
"tifio*n 

below; the same switen can turn on a noise

reduetion indieator lamP.
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