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ABSTRACT

_ This project deals with controlling television signal for picture and sound.For picture
controllfng we used equipment and called switcher. This equipment can mixing or editing cutting
television picture and computer.For computerized, we used Action2.5 program in which it can
controlled the moving character and computer image display on television screen. Herein, this
project also described the application and using switcher equipment on Action2.5 program.

For sound controlled, this the project described with editing of sound system by means

of mixer. It play an important role in television studio control room system.
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10(20) .
1{0) 1 ! 1 1 | Unity gain point
1 10 100 1k 0k 100k
Frequency (Hz)
ol 1-8
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13. Sasimsaadyguyianounoulvua (CMRR )
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Ty A, Ao dasvnedmiudyanauuuadesuSon dou A, Aedasvgedmsy
Fygunsuuou Inua &avhu B4 CMRR ypesetuouiliidiganiils minuanwd dygnm
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>
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<
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<

e A 4
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L

N5

60 Hz oW\ =

e

1020 Hz 180°
out of phase
with e,

o 1-9
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14. nHWATILA (dB)
msmuImsasrvessenwsla q aunsamidnnaums
Ax = Xou
Xin
Taof x or0fuusedu wie nszuad g uazTasvia ludoumsaseeanaums
dB =20 log A,
mlfaneha q fimsdile
mathleFeatuouillilFi fl¥msdrumadidnvensingnaaliasBoade
seurftedleafupeuenisign nie luwe M q finasdldus
) nsesunnumaeselEoe £y ( SUPPLY VOLTAGE )
¥ ) Mdaiigadeludaled (POWER DISSIPATION ) #uuanshidagaqaiiglnssd
annsedantldesesnin Tnsfigang higs swih W ledsia
) usaﬂ”uqqzmswiw%ﬁuvm ( DIFFERENTIAL INPUT VOLTAGE )
1) usaﬁuqaqaﬁﬁunmadazﬂ% (INPUT VOLTAGE )
) anwannsa lumsnunaznnsesfileiyn (OUTPUT SHORT-CIRCUIT
DURATION )

2 ) gangiin ¥ (OPERATING TEMPERATURE )

%) gaungiiiugunsal ( STORAGE-TEMPERATURE )
o ) gungivegUnsal (LEAD TEMPERATURE ) taasgaingiin lodaansony
TR luvazgnilans

51l 1-10 uaAsAIBt 198 MAFn dmsylodeeiueuiives 747 uas747 C
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absolute maximum ratings

Supply Voltage LM747 222V
' LM741C 18V
fower Dissipation {Note 1) 800 mw
Difterential input Voltage L30v
{aput Voltage (Note 2) t1sv
Output Short-Circuit Duration Indelinite
Operating Temperature Range LM?747 -55°C10 125°C
LM747C 0°C 10 70°C
Storaye Temperature Range -65°C o0 150°C
Lead Tempesature (Soldering, 10 sec) 300°C .
electrical characteristics (Note 3)
LM747 iMmr47C
PARAMETER CONDITIONS MIN TYP | MAX MIN TvP MAX UNITS
tnput Offset Voltage Ta®25°C, Rg S 10 &0 10] so 10| 60| mv
Input Otfset Current Ta=25°C 80 | 200 80 {200 nA
input Bias Current Ta=25"C 200 | SO0 200 500 nA
tnput Resistance Ta=25°C 03 1.0 0.3 1.0 M
Supply Current Both Ta=25°C,Vy® 215V 30} s 30| 568 | ma
Ampliliers
Large Signat Voltage Goin | T, » 25°C, vg = 215V
Vour=210V,R > 2%t | s0 [ 160 so | 160 Vimv
tnput Offset Voltage . Ry <100 8.0 1.5 mV
Input Otlset Current 500 J00 nA
Input Biass Current 1.5 [oX:] BA
Large Signal Voltage Goin | Vg ® 215V, Voup = 210V
R 22x0 25 25 Vimv
Ovutput Voltage Swing Vg= 215V, R =10k |12 [214 212 | 214 v
R =2k 210 13 t10 £13 v
input Voliage Range Vg 215V 212 t12 v
a
Common Mode
L ¥
Aefoction Ratio Ag S 10KN 70 20 70 20 d8
Supply Voltage Rg< 1040 7 | s 7 | 9 @8
Rejection Aatio - E

Note 1: The mani junction persture of the LM747 s 150°C, whee that of the LMY47C o
© 100°C. For operating st elevated tempersiurer, devices in the TO-S package must be derated bated on
s thermual revstance of 150°CIW, juncion 10 ambeeat, or 45°C/W, junctron 1o cese. For the list
package, the derating n based on a Thermsl sesntance of 185°C/W when mounied on 8 1/164nch.
thiek epomy @t bDowd with ten, 0.0).4nch.wide, 2-cunce d: 5. The th I revis-
tance of the dust-indine packsge is 100°C/W, junciion 10 ambient,

Note 2: For supply voltages less than 215V, the absolute masimum input voltage it equal to the
supply volisge,

Nets 3: Thete specificanons sppty for Vg = 115V snd -55°C € Ta £ 125°C, unless otherwine
speciied. With the LM747C, however, 811 specilications are himited 100 C S Tg € 70°C Vg = ¢ 15V,

r

l 1-10
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+V
Ry=
47 k1 Ry = 100 k2
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v,,,of)h—/vwﬁ
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1 uf ]:_ 47 k2
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R, * 10812
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i LR, e00un [ Roet0es1 | ) ?&;m f
Bau S AAAA } . Treble
! | |
Cus i = = AM——t Cut
XL "4
S Hy e 1R c,-ms.m;:
'
1,4
319 2-12
1 uf 10x02 170482 10k
“u,‘ H:’ AAAA AAMA, AAAA
Lu—l——uj
0.033 uF 0.033 uf
Zionn
3
OQutout
£33
3
. [ —
0.00334F 100k Q.0023 uF
All resistor values are in chme
Notes:

1. Amohfier A may be NES31 or 301. Frequency compensation, as for unity-gain
noninverting smplifiers, must be used,
2. Tumover frequency — 1 kHz.
3. Bag boost 420 ¢B a1 20 He, bass cut ~20 98 at 20 Mz, treble boost +19 dB at
20 kHz, treble cut ~ 19 dB st 20 kHz.
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Tisunsu ACTION 2.5

- Guumsidon esnnns19Tusunsy acTionz.s hamegluszuu
Window Feezihiiesems I audmiuiineld sunsy Window nwda
- anudeamsns Isnuves lsunsu
1. Pc 711§n75 Processor {1 INTEL 286,386 ( 3865X 38 386DX) iogantide
a158¥i19u U Microsoft Window '
2.1% Microsoft mouse ( n3e compatible )
3.1 Hard disk
431 disk drive 0§ 1 1a¥ ¥u19 3.5 “ (1.44 MB) %58 5.25 “( 1.25 MB)
5.9 RAM v1170 2 MB ‘
6.19n115A VGA 138 Graphics 8514 / A (138 VIDEO GRAPHIC U1l compatible
$0Y Monitor )
7.mfades Sguasenislumsiden)
dmiuglnsaifianqalussuuvesgunasiiu
1.PCTlgnasiilu processor 1 intel 386SX 130 386DX (Tagandn)
2.RAM 88191084 MB
3.msanmdviig 256
a.miaides
517304131 CD-ROM
6.M3879R 10U NTSC 138 PAL (dminnusinmiaTe)
-msfadauazdylFmi ACTION!
Lﬁ"ammqﬂuaumsﬁ install microsoft window 3.0 ¥3031AN1IABUTINS install
A5 install #2514 program install fieglu disk1 ud2A23 back up UAUATVEMIY install
" program
13 INSTALL ACTION!
1.1%1 action! Install 9414 disk Vo™
2 5uMIRIUUY windows
3 1ABNMINITUUBS program VU file memu
a18en'las A: Install agnA ENTER
swewrTrezny Inssadrsuusenm
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maneme: Ao lae w13 n install Action ! TasmsnefilonInduuACTION! Disk aslu Hard
disk voanm 14 Tnoas

a 9 v A a4 . P
Budumsigay  Tasnisauidandndilensu action application

Achion:

o lf'm‘f-f
i E
Qtnotify Qtw
Viewer |

MIaUA081INM S ¥
. o o L] ) &
ACTION Aisnineuedudiodiagminausluge SAMPLEACT gn Installns
11 SUBDIRECTORY 484 ACTION TaeT1)5unsuy Install i ldaiuisausaiumstivauern
Y] l 4’ a ] o 4 A b4 ¥
nluglupuaudpduiignasunsdautagezannsaiwerus lugangudesns 14
A20019MIAUNUTUD
139 ACTION TagDouble click WA ACTION Icon
21ien9n 8 1y Tnoilah OPEN Precentation Dialog

3.41la Subdirectory 493 ACTION 1&7 Click 1 Sample.act 14 file name

Open Presentation

File Name: [sample.act

- caction25

[
l [template]
Fai
el
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4.Click Open EWUMIHUAUDVUNIOY Window

5. [ADNEAUMINUAUB N Control Menu ( ¥3® AA CTRL+ENTER) dwmsums 14 1ae

A39 AUAT0NALJN play VU Control Panel

-ngamstinaue lasnaijy CTRL+3
- M3 1% help
4 3 (
wems 1Fau IS anninldszaim e iomae (help system ) a0
WL help 14 2 N9
A
1.N9 Shift+F1 9201 cursor help e ionudideyaves ACTION wilsInguuee
=1 9V 1) 3
am Taelims ldaudenvedoymiu
A M
2.0 F1 130 6904010910 help menu (38n9 ALT+H,C) iadenuddoyainu

- 4
A93M391n ACTION! szs1ngiiuasswilvesdoyasingiu
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 Windows Help

window. To leam how to use Windows Help, press F1 or choose Using
Help... from the Help menu. o

Click a command to see a description of it. A command followed by an
ellipses (...) includes a description of the dialog box associated with
that command.

File Menu Commands
New
Open..
Load Template...
Save
Save As.g
i Import...
Import Pregentation... ;
Export. . ;

T—_ T '
wonmiSeudms ¥ AcTioN: idnnes I Tilsunsundeunug help Ysznouday

-M3500N91N ACTION!
A A '
dionndasmaonnannTilsunsuilsnugatioads ACTION! slsng Idqauiuinu
fpan3 SAVE Feiganinauenso b
MI0BNIN ACTION! Amidon EXIT 18910 file menu ( H3BnA Alt+E,X ) ACTION!9Z
VauazndudigluTilsunsu manger /1wy Windows voenm
Vv [ I~ ¥ ¥ t o
ACTION naoauuultiedmiunmaGouimuisadilemsignude s help 1w
oy yad
Tgaldduldaiu
- SCEAN AND OBJECTS
o o & < y A A do A
m3Thiarue ACTION! 13uilu scenes Hawouldnsdoudeminausdus uag
N ¥ [ 9 4 v Y o " W W
saginsadegd i ld udazscenes sxussgdoyamsih (uddnys JUnmuazIRY)

A oA
annsaneadly Iaeldinsosiiolu Tool Paletted w3o Winnivhudaud 147 14
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A 4 o ' ; g <
inTpailoNd ARy AgALY Tool Palette AiD pointer.text tool,circlettay polygons Hariiugil

HUVY4 1UTUNTUAITNANN

-CHART
A Al o M L
5191709 chart U tool palette ¥ chart 4119 g 1414 ACTION! siudwdmSy

4 °
smuadoya’ld lagass nie wnedeyasiniowdun 18 uaz swnsadmusdoyanugy

P ¥
LUUNAUADINT

4
-mamaeulna

o 4 4 = P A '

sz linmnen v 18 lneldaiesiion tool palette Fe9gsi Ivinmndoun

wazenusavimsniuasla

Apply Action
& Enter T Hold " Exit
Transition: None
Neone
Motion: (@ Reveal Left
@ Reveal Right

Duration| @ Reveal Up
e &) Reveal Down
' [g§ Reveal Up-Left
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dmiumsadriganiudiouasirldlasmsidendids Hold

Apply Action e
¢ Enter & Hold C Exit
Duration: s
0 60

Light Effect: None
None »

# Sparkie Down Right
4 Sparkle Up Left
# Sparkle Down Left ]
¥ Sparkle Up Right

i _Shimmer Left

Shimmer Right Tkl
% Shimmer Up

=
-9
Yy A A a 70 9 X °
M3 [inToslomuiesnuausnssyna l5ideswonn object TuMsHUALBYDY
v
A Asiuguanns o ladessiudy object nusenm lavaninlddeud ) laelided
gunsaliuanensalfidoailu background d w3 scene 14
-Interactive
Action ¥9IAMTINITUDMIANURIN AISEAIANNISIAsuu)asueImsi
rue Taonanijuuusewnn 0159 link tool 1 tool palette AMAMIINNT object NAY
wlunulasnatjy
-Time line
: { & o el
Object NAmaAFIaLIN U scene - waraalidulumatinaustazlu time line 92
Y v > Q‘l’ A 1 A A A
uaasfiiudiuues  object siamuatiaglu scene HumstmuasinaImsmiouinge

o v 2 £ A \ v o
MIMauYoaaay object ¥eldrarlumsiatounuanimanuaiudoens
; it xi
:10] 15 -

H ¥ » . ‘ 4 o ' A { A
1)y play back head 71 Time line AME NI OMUUANRAIVOINIAADUNIULFE scene
A . o A4 A . Ao
Tﬂtlﬂmmai)u play back head object NICIAADUNATY scene time Afmua’ld
-Content list Lin¥ Scene sorter

k4
Content list {@onanwyIuladiszuaaan scene Tumsiinauovesguninuaasly
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a X 9gve w Ao = o .
scene lﬂﬂ?“ﬂﬁi%ﬁ1ﬁiﬂﬂﬂ1ﬂﬂﬂﬂuumiuuﬁummﬁ’mi’m object 1“ scene

Scene Sorter

1.INTRODUCT 2. DYNAMIC

Template #1 Template #1
S- g ’ ’.1 G-
— 2 [ | 5
4 SOUND 5.MOTION 6.INTERACTI
Template #1 Template #1 Template #1 _ﬂ
T Y T -

M3e519 object
¥ . 9 Y g a' ¥ ¥
MISATN object AW _tool palette TpsAMANIINAI1 object MiTlutonNumazads
4 e WO\
nssdavgmsasvmnuyy Falszneudos pinsadma guvssimasudeyy duase
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m31lszynalFau Action
MM object dOUN

1.ﬂ§ﬂﬁﬂu action 1 tool palette

o

=h.

é Q" 4 d‘ = ~
Wenudsansdildmaouiluseiulad Tasgudesldundadn

7 object
Apply Action ¥ [

@ Enter € Hold € Exit
Transition: None _“_’]
Motion: None _‘]

Duration: @
" |
Py i
0 60

2. Uszgndnisidunzeenyes object TaulHA1ds transition

3. MNSRENFYNUIVOIRITS transition ARMIADIAS

Apply Action Ex

& Enter " Hold  Exit

Transition: None
T'_] Strips On Top, Reveal Rt
Motion: g Strips On Bottom, Reveal Lt
[Es]

Strips On Bottom, Reveal Rt
Rewveal, Checkerboard
Duration| & Reveal, Boxy Rectangle

J5===|[Es| Reveal, Boxy Squares

0 B Reveal, Patterns
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m3szgnalFaumids motion

Apply Action

= Enter " Hold " Exit
Transition: None
Motion: None
~ Path Editor
Duration| @ From Right
| <> From Left
=2 FromTop
0 4¢ From Bottom

13 ﬁ?ﬁﬂﬂﬂi’)ﬁl’)ﬁ"lﬁ‘l‘muﬂﬁ Wii’N
o a A d i & o 9
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a a s A o o 4 A d A a A v A g
L"ﬂummmx AUIN ’Jﬁfﬂiﬂ'muﬂ‘ﬂﬂﬂIﬂﬂ&ﬁﬂuﬁqﬁﬂﬁiﬂﬂaﬂmﬂﬂﬂTWUﬁE)ﬂ

Apply Action ] ‘
GEnted | Hold T ST
Transition: None :!
Motion: Nane ﬂ 4!
Duration:

0 60 2

 Cancel

M31lszyna 19 Light effect
1. ﬂﬁﬂ‘ﬂn action 9 tool palette
2. AdN object NADINTS

3. udihmsaaniiju Hold
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Apply Action

C Enter = Hold " Exit

Duration: '”]H.:.L T IBJ

Light Effect: None -
Duration:

!
1
'i'o LA A D B D B R B |

60
{
e i WG S
4, ﬁwmsxﬁaﬂgﬂlmmmﬁﬁa Hold
Apply Action

C Enter & Hold C Exit

Duration: [00}{10{[0] rlT T k&‘

Light Effect: None o |
# Sparkle Down Right
4 Sparkle Up Left

§ Sparkle Down Left —T—I
#  Sparkle Up Right | -
% Shimmer Left o
cwmaraf Shimmer Right e
%«%‘ﬁ 7 Shimmer Up e ﬁ&@ﬁ

Shimmer Down i

5. Amuam AU UM Light effect

s ld Tasnmssmuana lasnseudennuendinal
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Apply Action 5]

C Enter @ Hold € Exit
Duration: N
0 60
Light Effect:|  None e
Duration:
e
0 60
~ Cancel " B ’

6. NMIAONTAUDY Light effect

wmsaaniufinesiinsdla color palette 1182911015 drag lal/@ndeans

|
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R1=6k8
R2 = 6k8

R3 =560 Q
R4=560Q
R5=10k
R6 = 2k2
R7=75k6
R8 = 5k6
R9=560Q
R10=100k
R11=560Q
RI2=47Q
RI3=560Q
R14=51k
R15=51k

C1 = 100uF
C2 = 100uF
C3 = 180pF
C4=10nF

C5 = 180pF
C6 = 0.33F
C7 = 100uF

IC1+ 2 =NES5532
P1-9=47k LOGB
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nemsgUnsalvesminduym

RI6=51k
R17=51k
R18 = 5k6
R19 = 6k8
R20 = 6k8
R21 = 15k
R22=100Q
R23 = 5k6
R24 = 5k6
R25 = 6k8
R26 = 15k
R27 = 100Q
R28 = 6k8
R29 = 6k8
R30 = 6k8

C8 = 10pF
C9 = 100pF
C10= 10uF
Cl1=4.7nF
Cl2= InF
C13 = 0.33yF
Cl4=22nF

TR1 +2=2N3708
P10=10k LIN A

R31 =15k
R32=100Q
R33 = 5k6
R34 = 5k6
R35 =6k8
R36 =15k

- R37=100Q

R38 = 4k7
R39=1M
R40 = 56k
R41 =560Q
R42 = 150k
R43 =51k
R44 = 75k
R45 =47Q

C15 =22nf
C16 = 0.1yF
C17=0.1pF
C18 = 10uF
C19=047yF
C20 = 22uF
C21 = 22pF

D1 =1N4148

R46 = 10k
R47 = 10k
R48 = 39k
R49 = 5k6
R50 = 10k
R51 =51k
R52 =22k
R53 =22k
R54 = 22k
RS55 =22k
R56 = 22k
R57 =22k
R58 = 2k2

C22 = 10nF
C23 = 22pF
C24 = 100pF
C25 = 22uF
C26 = 100uF
C27 = 100uF



R1 =56k
R2 = 150k
R3 =4k7
R4 = 560Q
R5 = 27Q
R6 =51k
R7=51k
R8 =47Q
R9 =51k
R10 =10k
R11=51k
R12 =10k

C1=033yF
C2=22pF
C3 = 22¢F
C4 = 10nF
C5=22pF
C6 = 100pF

IC1>4 =NE5532
P1+3=47k LOG B

101

TwmsgUnsaivesnia SUBGROUP

RI13 =51k
R14 = 150k
R15 =51k
R16= 10k
R17 = 10k
RI18 =22k
R19 =22k
R20 = 22k
R21 =22k
R22 = 56k
R23 = 150k
R24 = 4k7

C7=22yF
C8 = 100pF
C9 = 10pF
C10 = 22yF
C11=10nF

C12=0.33pF

TR1>4 = 2n3708

R25= 75k

R26 = 560Q

R27= 271Q
R28 = 47Q
R29 =10k
R30= 10k
R31 = 4k7
R32 =20k
R33 = 3k9
R34 =150k
R35 =150k
R36 =10k

C13 = 100pF
Cl4 = 22pF
C15=22uF
C16 = 22pF
C17=22uF
C18=22uF

P2+4=10k LIN A

D1>4 = IN4148

R37 =30k
R38 =10k
R39=47Q
R40 = 10k
R41 =10k
R42 =51k
R43 = 5k6
R44 =51k
R45 =22k
R46 =22k .
R47=1m
R48=1m
R49 =1k
R50 = 240Q

C19 = 22F
€20 = 22pF
C21=0.22uF
€22 = 100pF
C23 = 22F
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R1 =20k R19 =51k R37= 10k RS5 = 100k
R2 =47Q R20 = 10k R38 =75k RS6 =51k
R3 =47Q R21 = 10k R39 =27k R57 = 680k
R4 =10k R22 = 10k R40 = 51k RS58 = 51k
R5 = 10k R23 = 10k R4L = 47Q R59 =51k
RG6 = 10k R24=150k  R42=5lk R60 = 75k
R7 =20k R25 = 3k9 R43 = 15k R61 = 75k
R8 =47Q R26 = 150k R44 = 22k R62 =75k
RY =47Q R27 = 150k R4S =22k R63 =75k
R10 = 10k R28 = 10k R46 = 4K7 R64 = 51k
R11= 10k R29=47Q R47 = 4k7 R65 = 75k
RI2 =10k R30 = 10k R48 = 20k R66 = 75k
R13 = 10k R31 =75k R49 = 20k R67 = 5k6
R14 = 10k R32 = 150k R50 = 27Q R68 = 5k6
R15 = 30k R33 = 3k9 R51=27Q R69 = Ik
R16 =470 R34 =51k R52 = 51k R70 = 2400
R17 =30k R35 = 10k RS3 = 51k
RIS =470 R36 = 470 R54 = 1k
C1 = 100Pf C11 = 10uF C21 = 47pF C31=10uF
C2 = 100pF CI2= 104F C22 = 22pF C32 = 47pF
C3 =22pF C13=22pF C23 =22uF C33 = 22uF
C4=22pF C14=22F C24 = 100pF C34 = 22pF
C5 = 100pF C15 = 22pF €25 = 2.2uF C35 = 10yF-
C6 = 100pF C16 = 100pF C26 =2.2uF C36 = 22pF
C7=22pF C17 = 100pF C27 = 47pF C37=22pF
C8 = 22pF C18 = 0.22yF C28 = 22pF C38 = 10uF
C9 = 10nF C19 = 0.22yF C29 = 22pF
C10 = 10nF €20 = 100pF C30 = 100pF

IC1-9=NES532  DI-4=1IN4148  P1+P2=47kLOGB  P3=10k DUALLOGB
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R1=4Q7 2W5 R4 =22k R7 =3k9 R10 =22k
R2=4Q7 2W5 RS = Ik RS = 8022 RI1=4Kk7
R3 = 3k9 R6 = 8Q2 R9 = 1k RI12= 1k
RI3 = 240Q
C1=4700uF 25V  C5=1IuF 35V  C9=10oF C12 = 100pF
C2=2200yF 63V ~ C6=1yF 35V  Cl0=I0nF C13 = 2200uF
C3=470uF 25V C7=100pF C11=104F C14=22004F
C4=470uF 25V~ C8=10yF
IC1 & 2 = TDA2030
ginsalvenifaundetioln
R1 = 1k5 R5 =2k7 R9 =1k R13 =3k3
R2 = Ik R6 =1k R10 = 10k R14 =3k3
R3 =51k R7= 10k R11=3Kk3
R4 = 4k7 RS = 2k7 RI12=3k3

C1 = 4700uF 25V
C2 = 10nF
C3=2200uF 63 V-
C4 = 10nF
C5= 10nF
C6 = 4700uF 25V

D1=15V ZENER
TR1+2+6 = MJ3001
IC1+2 =NE5534

C7 = 4700uF 25V
C8=47uF 50V
C9 = 10nF
C10=47yF 50V
Cl1=1yF

Cl2= IyF

D2=47V ZENER

TRS = MJ2501

C13 = 10nF
C14 = 10nF
C15=22pF
C16 = 10nF
C17=22pF
CI18 = 10nF

C19=470uF 25V
C20=10nF

C21 = 10nF
C22=470puF 25V
C23 = 10nF

D4+D5 =4V7 ZENER
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SPECFICATIONS

LEVEL Miximum +69.4dBm

+66dBm

IMPEDANCE input 574 Ka

0.728 Ka
output 48.5q

177.5q

(unbalanced out)
(bananced out)

(unbalanced)
(balanced)
(unbalanced)
(balanced)
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DESCRIPTION

The 5532 is a dual high-performance low
wnoise operational amplitier. Compared to
most of the standard operationat amplifiers,
such as'the 1458, It shows better nolse per-
formance, Improved output drive capabliity
and conslderably higher small-signal and
power bandwidths,

This makes the davice especially sultable
for application In high quality and profes.
sional audlo equipment, Instrumentation
and control ¢ircults, and telephone chan-
nel amplifiers, The op amp is internally
compensated for gains equal to one. Il
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FEATURES

Small-signal bandwidth: 10MHz
Output drive capablllty- 8001, 10V
(rms)

input nolse voltage: SnVIJ_z {typlcal)
DC voltage galn: 50000

AC voltage gain: 2200 at 10kHz
Powaer bandwidth: 140kH2
Slew-rate: OV/us

Large supply voitage range: =3 to
+=20V

Compensated for unity gain

PIN CONFIGURATION

FE.N PACKAGE

outryra [1] [)ve
e () Ak AL avrnrs
NON-NVERTING (= A INVERTING
INPUT A INPUT B
3 NON-INVERTING
WPUT 8

v- |4

TOP VIEW
ORDER NUMBERS
NESSI2FE, N SESS32FE
NESSI2AFE,N  SESS32AFE

very low nolse Is of prime Importance, it Is D2 PACKAGE
racommended that the 5532A version be
used which has guaranteed noise voltage W/
specitications. - 78] ne
ABSOLUTE MAXIMUM RATINGS K E :‘:é}“
) 14) NG
PARAMETER RATING UNIT -vee [1] [13] ouTa
Vs Supply voltage +22 v Ne (5] [12] «Vee
VIN Input voltage +V supply v e (3] [T7] ouTs
VoiFF  Dilferential input voltage ! .5 v e [T I
Ta Operating temperature range o
NES5532/A 0to 70 c -y (T} 7] NC
SES5532/A ~5510 +125 G
Ts1G Storage temperature -85 to +150 *Cc TP VIEW
Ty Junction temperature 150 °Cc ORDER NUMSER
Pp Power dissipation NG55320
5532FE 1000 mw
Lead temparature (soldering, 10 sec) 300 *c
NOTES:

. Diodes protect the inputs againat ever-voltage. Therefore, unlesa current-limitlng resie-

tors are vsed, targe currenta will liow if ihe difterentiat input voltage exceeds 0.8V,

Maximum current should be limited to = 10mA.
Thermal resintance of the FE package is 125°C/W.

EQUIVALENT SCHEMATIC (EACH AMPLIFIER)

T X

1]
N— |
TR ka

6-48
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INTERNALLY COMPENSATED DUAL LOW NOISE OP AMP  SE/ NES532/5532A

DC ELECTRICAL CHARACTERISTICS T, = 25°C, Vg = = 15V unless otherwise specified.’?

SES532/55232A NES532/5532A
PARAMETER TEST CONDITIONS - UNIT
Min | Typ | Max | Min | Typ | Max
Vos Offset voltage 0.5 2 0.5 4 mVv
Over temperature 3 5 mV
aVes/AT 5 5 pVvI*C
los Otfset current . 100 10 150 nA
Over temperature 200 200 nA
Algg/aT 200 200 pAI*C
Ig Input current 200 | 400 200 | 800 nA
Over temperature 700 1000 nA
alglaT 5 5 mA/*C
lee Supply current 8 16 mA
Over temperature 13 mA
Vem Common mode input rango 212 | =13 12| =13 v
CMRR Common mode rejection ratlo 80 100 70 100 dB
PSRR  Power supply rejection ratio 10 50 10 100 )VIV
AvoL Large signal voltage gain Ry 22k, Vo= 2 10V 50 25 100 vimv
Over temperature 25 15 vimV
R, 26000, Vo= 210V | 40 15 50 VimV
Over {emperature 20 10 VimV
Vour Output swing R = 6000 =12 | =13 v
Over temperature +10| 212 \Y
R 26000, Vg= 218V | 15 | =16 v
Over temperature *+12 | 214 \
R z2k0 over temp, | =12 | =13 +10 | =13 v
A Input resistance 30 300 30 300 kQ
Isc Output short circult current 10 38 60 10 38 60 mA
AC ELECTRICAL CHARACTERISTICS Tp = 25°C, Vg = * 15V unless otherwise specified.
PARAMETER TEST CONDITIONS SEjERSIp/psazA UNIT
Min Typ Max
Ay = 3048 Closed loop
Rourt Output resistance { = 10kHz, Ry = 6001 0.3 Q
Overshoot Voliage follower
VIN = 100mV p-p
C = 100pF R = 6000 10 %
Gain f = 10kHz 2.2 VimV
Gain bandwidth product CL = 100pF R\ = 6000 10 MHz
' Slew rate ] Vigs
Power bandwidth Vour = 10V 140 kHz
VouT = 14V, R = 6001, 100 kHz
Voo = +18V
ELECTRICAL CHARACTERISTICS Tp = 25°C, Vg = 15V unless olherwise specified.
SE/NE5532 SE/NESS532A
PARAMETER TEST CONDITIONS Min | Typ | Max | Min | Typ Max UNIT
Input nolse voltage fo = 30Hz 8 8 12 [ovike
fo = 1kHz 5 5 ¢ |avafiz
Input nolse current o = 30Hz 27 27 pANﬁz
fo = 1kHz o7 o7 pAnFiz
Channel separation { = 1kHz, RS = 5kQ 110 110 dB
Signetics 6-49
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INTERNALLY COMPENSATED DUAL LOW NOISE OP AMP  SE/NE5532/ 5532:

TYPICAL PERFORMANCE CHARACTERISTICS

i

OPEN LOOP FREQUENCY RESPONSE CLOSED LOOP FREQUENCY RESPONSE LARGE-SIGNAL FREQUENCY

RESPONSE
Y
b TYPICAL VALUTS ® TYPICAL VALUES 9 Vs e t1}
T TYPICAL VALUES
”5 \\ o AP = 10n0 3 RE 5 10001 »
N
z N, 3
z . \\ ‘“ 2 AE =z okt AR = 1k [\ 2
v
a N \ 3- o(p-p) \
N i ° Af s ki1;AEx D By \
\\
-“ﬁ W10 1 1 108 10 -”w 1 10 108 10T 0 K RETRTTRTaa
) 1{H} M)
QUTPUT SHORT-CIRCUIT CURRENT INPUT BIAS CURRENT INPUT COMMON MODE
i VOLTAGE RANGE
L 14 ]
Vgr 18V Vg = 218Y TYPICAL VALUES
“ 12
2
~
'0 4 [~ " os vin /
mA) ‘\,& Lk e 4
\—.- / .
0
] - 0.4 < /
1 ~ /1
[J (] 0
-88 -25 0 28 S8 75 100 ~128 88 -25 o0 28 80 75 100 128 ° 10 20
Ta'c) Ta°C) Vai-Vn (V)
SUPPLY CURRENT INPUT NOISE VOLTAGE DENSITY
1 0
g ¢
10 P
s LiLs T
—
ip "
. i v !
.
190
[ 100
° 10 2 0 " 100 0
Ve ~VN{V)
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INTERNALLY COMPENSATED DUAL LOW NOISE OP AMP  SE/NE5532/5532A

TEST CIRCUITS

I

CLOSED LOOP FREQUENCY RESPONSE

M

so0n

VOLTAGE FOLLOWER

AUDIO CIRCUITS USING THE
NE5532/33/34

More detailed information is available in the
commuaications section of this manual,
regarding other audio circuits. The foflowing
will exptarn the Signetics line of low noise op
amps and show their use in some audio
apolications.

DESCRIPTION

The 5532 is a dual high-performance low
noise operational amplitier. Compared to
most of the standard operational amplifiers,
such as the 1458, it shows better noise per-
formance, improved cutpu! drive capability
and considarably higher small-signal and
power bandwidths.

This makes the device especially suitable
for application in high quality and profes-
sional audic equipmen?, instrumentation
and control circuits, and telephone chan-
nel amp'ifiers. Tne op amp is internally
compensated ‘or gains equal 1o one. I!
very low noise is of prime importance, it is
recommended that the 5532A version be
ueed which has guaranteed noise voltage
specilications.

APPLICATIONS

The Signetics 5532 High Performance Op
Amp is an ideal amplifier for use in high qual-
ity and professional audio eguipment which
requires low noise and low distortion.

The circult included in this application note
has been assembled on & P.C. board, and
tested with actual audio input devices
(Tuner and Turntat!e). !t consists of an RIAA
pre-amp, Input buffer, 5-band equalizer, and
mixer. Although the circuit desipgn is nol new,
its performance using the 5532 has been
improved.

The RIAL pre-ang section is 8 standard
compansaticn confgu-aton with low fre-
quency baes: crovwicad by the Magnetic car-
tridge and the FC metwork in the op amp
teedbach loce Cartidge \hading is accom-
plished via R1. 47« w23 chcusn as 8 tvpical
\-nlue) erd mas &*ar from cartridne to
cariridge

The Equtiizer s»==on co-sists of an input
buffer, & astve va-able tand pass/notch
(62pendrg or FE ¢ setirg) filters, and an
output su—rirg e nciter. The input bufler is
a standed unity sar des'gn providing im-
pedance —azhri; tetween the pre amplifi-
ors and t~e es.aize” se2ion. Because the
5532 is i~ eaty so=ce-sated, no eaternal
compensaticr is ~#z.-e2 The £-band gc-
tive fille se=tice & aztue!y §individval ac-
tive fille"s wis> 4 sa—e¢ feedback design
for ail & Tre —ar d¢:'e-ance in all five
stages it the v1ues o' C5 and C6 which
sre resporstie Sir settg the center fre-
quency ¢’ each scage Litear pols are rec-
ommended far =5 To s—plity use of this
circuit, 8 comoorne? valse table is provided,
which lis:s ce~ e *e3ue-cies and their as-
sociates caza=tzr vatues Notice that C5
equals (12) C& 2-c sa!the Value of R and
R10 are *eiatez 3= 77 by & factor of 10 as
well. The va'_es ia-ed i~ t~a table are com-
mon anc eas’y *surc sia~card valies

RIAA EQUALIZATION AUDIO

PREAMPLIFIER USING NES532A
With the z~se: =* ~=a *£22-ding techniques
along w sczmacceles playback equip-
ment, o TEw Tezes ~* 1A n0ise operational
amplifies wis D22 o= to complement
the state-c-tne-3— 1= 2.2:0 reprojuction.
The firs: .'s=a low =12 =2 ¢ 2 amp introduced
by Signe.cs wzs za 2= tne NES534A. This
is a sing ¢ coezmcma’ amplifier with less

Signetics

than 4nV//Hz input noise voltage. The
NESS34A is i~ternally compensated at a
gain of three. This device has bean usec in
many audio preamp and equa'izer (active
filter) apptications since its introduction
early ias? year.

Many of the amplifiers that are being de
signed today are dc coupled. This means
that very low frequencies (2-15Hz! are being
amnlifiec. These low iraquencies are com-
mon to turatables because of rumble and
tone arm resonancies. Since the amplifiers
can reproduce these sub-audible tones,
thev become quite objectionable because
the speakers try to reproduce these tones.
This causes non-linearities when the actual
recorded material is ampiitied anc converi-
ed to sound waves.

The RIAA has proposed a change in its
standard playback response curve in order
1o alleviate some of the problems that were
previously discussed. The changes occur
primarily at the low frequency range with a
slight modification to the high {requency
range. (S=e Figure 2). Note that the response
peak for the bass section o! the playback
curve now occurs at 31.5Hz and begins to roll
off below that frequency. The rciloff occurs by
introducing & fourih R/IC network occurs by
introducing a fourth R/C network with a
79508 time consiant o the three existing
retworks that make up the wqualization
circuit. The high enc of the equelizatioh curve
is extended to 20kHz, because recordings at
these frequencies are achievable on many
current discs.

NE5533/34 DESCRIPTION

The 5523/5534 ate dual and single high-
performance low ncise operational amplifiers.
Compared fo other opetationa! amplifiers

6-51
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INTERNALLY COMPENSATED DUAL LOW NOISE OP AMP

SE/NES532/5532A

RIAA—EQUALIZER SCHEMATIC
cs
oo w (17
[ " “}' "
— AA 2
- Yy ; ' a1 < | nar
c2 532 AAA— >
- 1 bt
b d = EouALIZE
R .: $~—— REPEAT ABOVE ORCUT —————F
q
Lo wo. Or
Ce i e BTAGES. S—————ly
L AW————————
= a2
COMPONENT VALUE TABLES
MPONENT VALUES
A8 =25k RS = 50K A8 = 100k W\, Wity A8
R7=2.4k R9 =240k R7 =51k R9 =510k R7=10k R9=1meg E: i',’,l".:, «Eé ;,E,:,',,
4 ,
fo cs ce fo cs (o] to cs cé E: i%g:m Es i:;';;:;:
14 E
23 Hz 1uF JAuF | 25 H2 .47uF .047uF | 12 Hz ATuF 047uF s mfn;n"um *
50 Hz ATuF  .04TuF [ 38 Hz A3uF  .033F | 18 Hz 33uF  .0334F it wy
72 Hz A3uF  .0334F | 54 Hz 22uF  .0224F | 27 Hz 22pF  .022yF T s
108 Hz 22uF  .0224F | 78 Hz .18uF  .0154F | 39 Hz .18uF .0154F
158 Hz A5uF  .015u4F | 118 Hz AuF  01uF |59 Hz AuF  OWF
238 Hz AuF  O1wF | 145Hz  .082uF .0082uF| 72 Hz .082uF .0082uF
200Hz  082uF .0082uF| 176Hz  .068uF .0068uF| 87 Hz .068,F .0068uF
350Hz  068uF .0068uF|212Hz  .056uF .0056uF| 106 Hz  .056uF .00S6uF
425Hz  .0564F .0056uF| 253 Hz O47uF .0047uF| 126 Hz  .0A7uF .0047uF
§06 Hz  .D47uF .0047uF| 360 Hz ,033uF .0033uF| 180Hz  .033xF .0033F
721Hz  033uF .0033uF| 541 Hz 022uF 0022uF| 27T0Hz  .022pF .0022F
1082 Hz  .022uF .00224F| 794 Hz  .015sF .00154F|397 Hz  .0154F .00154F
1588 Hz  .015uF .0015uF| 1191 Hz  .01uF .001uF | 595 Hz 014F .001xF
2382Hz  .O1uF .001uF | 1452 Hz .0082uF 820pF | 726 Hz  .0082,F B820pF
2904 Hz .0082uF 820pF | 1751 Hz .0068xF 680pF | 875Hz ~ .0088uF E80pF
3502 Hz .0068uF 680pF | 2126 Hz .00564F 560pF | 1083 Hz .0056.F 560pF
4253Hz .0056uF S560pF | 2534 Hz  .0047.F 470pF | 1267 Hz  0047uF 470pF
5068 Hz .0047uF 47OpF | 3609 Hz .0033uF 330pF | 1804 Hz  .0033xF 330pF ‘
7218 Hz .0033uF 330pF | 5413Hz .0022uF 220pF | 2706 Hz .0022xF 220pF
10827 Hz .0022uF 220pF | 7940Hz .00154F 150pF | 3970Hz .0015.F 150pF
15880 Hz .0015uF 150pF | 11910 Hz .001uF 100pF [ 6955Hz  .001xF 100pF
23820 Hz .001uF 100pF | 14524 Hz 820pF B2pF |7262Hz 820pF B82pF
17514 Hz 680pF 68pF | 8757 Hz  680pF 68pF
21267 Hz 560pF 66pF | 10833Hz 560pF &6pF
12670Hz 470pF 47pF
18045Hz 330pF 33pF
Figure 1

such as TLO83, they show better noise per-
formance, improved output drive capability
and considerably higher small-signal and
power bandwidths.

This makes the devices especially suitable for
application in high quality and professional
audio equipment, in instrumentation and con-
trol circuits and telephone channe! amplitiers.
The op amps are internally compensated lor

6-52

gain equal to, or higher than, three. The fre-
quency response can be optimized with an
external compensation capacitor for various
applications (unity gain amplifier, capacitive
toad, slew-rate, low overshoot. etc.) if very low
noise is of prime importance, it is recom-
mended that the 5533A/5534A version be
used which has guaranteed noise specifica-
tions.

Signetics

APPLICATIONS
Diode Protection of Input

The input leads of the device are protected
from differential transients above £0.6V
by Internal back-to-back diodes. Their
presence imposes certain fimitations on
the amplifier dynamic characteristics re-
lated to closed-loop gain and slew rate.
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PROPOSED RIAA PLAYBACK EQUALIZATION

IOLD RIAA
1,-—- U
Ko N
M N
A1 wew man N
y N
N
N |
N..~
M,
N
[T} 100 [ " 10K 1008
d
Figure 2

RIAA PHONOGRAPH PREAMPLIFIER USING THE NE5532A

NOTE

ax

——0 TQ LOAD

VWA~

<
LR D,

I

—

{1
2881 K

18,8

* 4/2 OF DUAL OPERATIONAL AMPLIFIER

All resistors are 1% metal film and are vaiued n

Figure 3

AAA

W
AA

VA

ob

Conslider the unity galn follower as an
example:

Assume a signal input square wave with
dVidt of 250V per s and 2V psak ampli-
tude as shown. If a 22 pF compensation
capacitor Is inserted and the R, C, clrcult
deleted, the device slew rate falls to ap-
proximately 7Vius. The Input waveform
will reach 2V/250V/xs or 8 ns, while the
output will have changed (8% 10-3) (7)
only 56 mV. The differential input signal is
then (Viy - Vo) R/R, + Ry or approximately
.

The diode limiter will definitely be active
and output distortion will occur; therefore,
Vi <1V as indicated.

Next, a sine wave Inputis used witha slr:n-
ilar clreult.

davidt

4l m e = m e, — = ——-—

Vin=2Sin.t

Signetics
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The slew rate of the Input waveform now
depends on frequency and the exact ex-
prassion is

dv
Fie 2w COS wt

The upper limit before slew rate distortion
cccurs for small signal (Vi < 100 mV) con-
ditions is lound by setting the slew rate to
TVius. That is:

7 10% Vips = 2w cos ut

at wt=0
8
soMit = z X210 =3.5% 10% rad’s
8
iy 22 =560 kHz

External Compensation Network
Improves Bandwidth

By using an external lead-lag network, the
follower circult slew rate and small signal
bandwidth can be increased. This may be
useful in situations where a closed-locy
gain less thar 3 to 5 is indica*ed. A num-
bar of examples are shown in subsequent
figures. The principle benefit of using tre
network approach is that the full slew rate
and bandwidth of the device is retainad,
while impulse-related parameters such as
damping and phase margin are controlied
by choosing the appicpriate circuit con-
stants. For example, consider the follow-
ing configuration:

1K
O—AA— 2

R i NE
NETWORK | - 5524

LAG
I—T— .

The major problem to be overcome Is poor
phase margin leading to instability.

By choosing the lag network break fre-
quency one decade below the unity gain
crossover frequency (30-50 MHZ), the
phase and gain margin are improved. An
approgriate value for R is 2701, Setting the
lay nework break frequency at & MHz, C
may be calculated

C2 m———
2x270-5% 10°
118 =pF
A single pole and zero inserted in the
transter function will give an added 45° of
phase margin depending on the network
values,

6-54

Ay
"‘VAV
Jsalam)
Ry - Ce l
v O\~ 3 s [
le n' ‘, U
0uad i [ ] =-Vo

= F
Ay +

RyaRy= 1K}
el PHASE
) \ 0 4
dB 45 \ o -90° —
/ ~
LAG NETWORKS —1~
0 -180° —
0 0.1 10 1 S0 [ 0.1 1.0 10 0
MHz MHz
AULES AND EXAMPLES
Compeasation Using Pins 5 and 8
(Lir!ted Bandwidth and Slew Rate)
LO Vour ——O Vour

CraCe(}
Cc »22pF tor NESS33/24
C, = 22pF [SEE GRAPH UNDER
TYPICAL PERFORMANCE
CHARACTERISTICS;

Figure 4. Unity Gain Non-Inverting
Configuration

Re= Al
An
CiaC i
' °[a-~nm|
- cc

2
« CynitpF

Figure 5. Unity Gain Inverting
Configuration

et

Signetics
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External Compensation for
wideband Voltage Follower

3.75 IPS TAPE
EQUALIZATION

o ) e,
. Cost. W » Tt unn;ml
r=k-1 R , » i
"‘l_‘ R / n \
Vi O——AAN- - ! . \
[ T g \
) o vou .
1] z " \
. \
L ' N
= . \
o NOTE: Input dodes imit differentialto < 0.5V - ey P ™y s
IREOVENCY M1
Figure 6. External Compensation for Wideband Voltage Follower Figure 7¢
Calculating the Lead-Lag RIAA EQUALIZATION BASE TREBLE CONTROL
Network CURVE
R n T »n v
1 IN » 'u:uwl:lillmmu_ Tuss OVER Tamg
C‘= LetR:__ 0wy BO0 K 213300 *
21’ F R 1 10 T CONETANTS,
\1 1 : \ ,;E . s \‘ //
whare Fi= -ﬁ (UGew) jo» \\ : " \ /
= s 0 -
UGBW = 30 MHz % ; AN é . N[/
i \\ I VAN
Shunt Capacitance i N s V/ \
Compensation 4 N\ ) / A
A 13 \
1 » A\ "
Cgx gm0 Fpe 2 30M
e 2% FF RF F % W '\o we " e [ i ) " wy 1908
c Cost SAEOUINCY e preovincy sut
or & e
F="Aq Figure 7a Figure 7d
C- ;- & Distributed Capacilance = 2-3pF
NAB STANDARD STANDARD FM BROADCAST
PLAYBACK 7 1/2 IPS EQUALIZATION
1'z=, audio circuils involve carefully tailored
t-gz sency responses. Pre-emphasis is used .
» & -ecording mediums to reduce noise and “ Ty ovis Tatoutncis A e e
z-2cace flat frequency response. The most »| - i.' °
c=2- ysed de-emphasis curves for broadcast . et St S \
z-~2 mame entertainment systems are shown \ - * \
= F.;ire 7. Operational amplifiers are well i » § -
s. &2 to these applications because ol their E o \ i \
hs= gan and easily tailored frequency g \ s ™
H
resoonse. i " \ <
- - .M
L w L3
\
A ] \ " \
, \ .
"w 0o " w0 “0os ‘ll »e " " .
FREOULNCY iy FRUQUENCS Mgt
Figure 7b Figure 7e
Signetics 6-55
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RIAA PREAMP IN )
NES5534 E USING THE PREAMPLIFIER—RIAA/NAB
COMPENSATION
The preamplifier for phono equalization is
shown in Figure 8 along with the theoretical
and actual circuit response
NPUTH
Low frequency boost is provided by the
inductance of the magnetic cartridge with
the RC network providing the necessary
break points to approximate the theoretical
RIAA curve.
RUMBLE FILTER —
Following the amplifier stage. rumble and AA it
scratch filters are often used to improve over- v b Pyt et
alt quality. Such a filter designed with op All *e3.5t07 values are in ohms.
amps uses the 2 pole Butterworth approach Figure 8a
and Iealgres switchable break points. With *
the circuit of Figure 9 any degree of filtering * I "
from fairly sharp to none at all is switch 4 - A
selectable. —"\\7\ /‘s\ '
\ N " AN
“$ee m 2T \\\“/ AZuag MESONSE \
Th4 "
. \\ § \ ACTUAL SEPCNE
e N $ N
1} N ‘ ~
» ! \ o —
" ; \\ e
1] I L]
w w02 199 ot W w o ? ot A4
PALQUINC " =¢ FREQUENCY . M2
B Bgr 12 O AL L3t totpn ond The Bote #1900 ot HAB L auetnan ot the
R b Y RN odl ot @ The wlual 10 A whing
~ e §3
Figure 8b . Figure 8¢
RUMBLE SCRATCH FILTER
20 k]
—WA—0
1 sex ) { 100
o1 o1 NESS3A AVAA NESSI4 AAA——Q
o—l——- o, (Lo |-
270K 1 H
= AAA——0
"% 2 208 |
— " W—0O P—AAA——O i
am ) "0
b—AA—0 —AA—0 | ooss
m ] = (313 . 5
[ /—l
of !
i N l I
AAN—O
ax ] 200 |
S—AAA=O —W—0
135 R
— +— VA0 |
LAl P e mme h e
'osn';u;%" FRAEQ. et 3300¢ 'iﬁ’l%%!%‘ﬂ_
1 FLAT I ) S KMe
H nH - H 10 KMy
3 88 My 3 15 XMz
4 S0 He | 4 FLAT
All resistor values are in ohms
Figure 9
N
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TONE CONTROL CIRCUIT
FOR OPERATIONAL AMPLIFIERS
-t ‘::' e el s
Wl |
- !
Legm,.
N

All resistor vaiues arg in ohms

NOTES

1. Amplifier A may be a2 NE531 or 301. Frequency compensation, as for umity gam non-
nverting amphifiers, must be used.

2. Turn-over frequency—1kHz.

3. Bass boost + 2008 at 20Hz. bass cut -20d8 at 20Hz, trebie boost + 1908 at 20kHz, treble
cut -199B at 20kHz

- vav
Rl
80087 L=

“an vay

a3 ain.t
[ €.
30
% 1
"0 " 100 wxe 100 60¢
IRIONINY %
Figure 10

TONE CONTROL

Tone control of audio systems involves alter-
ing the flat response in order to attain more
low frequencies or more high ones dependent
upon listener preference. The circuit of Figure
10 provides 20dB of bass or treble boost or
cut as set by the variable resistance. The
actual response of the circuit is shown also,

BALANCE AND LOUDNESS
AMPLIFIER

Figure 11 shows a combination of balance
and loudness controls. Due to the non-
linearity of the human hearing system the low
frequencies must be boosted at low listening
levels..Balance, level, and loudness controls
provide all the listening controls to produce
the desired music response.

VOLTAGE AND CURRENT
OFFSET ADJUSTMENTS

Many IC amplifiers include the necessary pin
connections to provide external offset adjust-
ments. Many times, however, it becomes nes-
cessary to select a device not possessing
external adjustments. Figure 12, 13, and 14
suggest some possible arrangements for off-
sel voltage adjust and bias current nulling cir-
cuitry. The circuitry of Figure 14 provides
sufficient current into the input to cancel the
bias current requirement. Although more sim-
plified arrangements are possilb the addition
of Q2 and Q3 provide a fixed current level to
Q1. thus, bias cancellation can be provided
without regard to input vollage level.

BALANCE AMPLIFIER WITH LOUDNESS
CONTROL

o —4
Y-S
LYIY hed
phes
1000 $ i1 I
. -’,"'v'

o

. b .

ssavy

o

+
All 1es:stor values sre »n Ohms

Figure 11

UNIVERSAL OFFSET NULL
FOR INVERTING AMPLIFIERS

Lt
A AA
VWA=

All renis10” va'ues 27¢ n Ohms.

Figure 12

Signetics
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UNIVERSAL OFFSEYT NULL FOR . BIAS CURRENT
NONINVERTING AMPLIFIERS A COMPENSATION
At
[} o3
< o 3 A
All rasistor values are in ohms. W NE3S34 b oyt
FvO- L ‘ seLsct Ay 8 Ny FOR
1 DESIRED CURAENT
Figure 13 v = Figure 14

*For additional intformation, consult the Applications Sectlon.
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CIRS Check Plot
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R4 Check Plot
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