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The generation of sine- squared pulse by means
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Abstract

The project describes the method of realization of an active network which
has a sine sguared pulse response by using a Trigonometric function.

The transfer functions are derived which yield a monotonic impulse response
by using the following equation h (8 = K (sin Tt )  0<t<l with the aid of
mathematical manipulation and computer simulation, the approximated transfer
functions can be find out. It is shown that the experimental results are guite agree

with the theoretical resulis.
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(2) Duty cycle adjustment

(b} Waveforms with duty cycle
approximately 80%
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S = 0949223 - 3754162 j
S = 0.949223 + 3.754162 j
S = -7.898444
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= 1 [c]l Gc (Gl + G2 + G3) + C2 Ge (G2 + G3)
CICZGa
-GG (G, + G) - (C, + C,) G, (G, + G cooemeeeeremsrmrrereree (4-15)
3, = 1 [G G, (G, +G)-6, G (G _ Gl orrorrorce (4-16)
C1CZGa
b, = 1 [C+C)(G,G,-G,G)-C G Gl e fd17)
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bof £ SOLTGCASNETY | INME -0 K\ (4-18)
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G, = C,G, [-b+ b +4b (14C) Gyl oo (4-19)
ZGb C’?. Ga
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G, + G, G G
G, = C,CG, (8 - aby) o (421)
G}_ (Ga + Gb)(a*z'cx:)
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Gl Ga
s =G -G, e (4-23)
e = CG, e (4-24)

G, = G;-G, e (4-25)



45

. » . » v .
AR IMTUMUEARZA I |ANATTUNALYDY Admittance Gx  LUABA

o1
TG

TunsfiyealnsanueIn Transfer function 1Rl Low-pass filter 1IAMGHY

483 Frainds Ana1uvauy awnsadouaumszuia tves Low-pass filter 1nlao

v,(5) Ky y, .
H{s) = S AT T T eV ... % (4-27
vi(8) ¥y t(L=K)y,y 2 0,V + e + VY
|
+ Crm—1i yl
Y, U A K
K
I~ 5 o —
_.e
fa —

gﬂ‘ﬁ 4.2 (a) General second-order filter; (b) reaii-mtion of a low-pass second-order

filter with trasfer function y/u = 2!(sz+ s+1)



nnaums s Ty aunsofisulugives admittances Taw

y1=G1| ¥,=G, !y3=sC] Haz y,=s G,

a'la
£ GiGs
H(s) y(s) C,C, (4-28)
u(s) G/ GG, | GG NN

nquijves First order jtlauasiialddia K duanau

1
H(s)=K — e (4-29)
1S
b
AW 1
it
!'\__L
190 i
+ ¢ YV -
0
- +

.w—cI
o
|



- 47

T » v >
910 Transfer function #lebnneanuuiuaiuusnlaslemgyi

H(s) = 29.989496
( S%- 1.898446 S+ 14.994748 )

GiG; = 14.994748

CiCy

K =2
-Gy + G+ G, = -1.898446
C2 Cl C1

» '] .
T C; mouilF ,C; mAL 0L F

GGy, = 14994748

G - 9G; = -1.898446

G; - 9(1.4954748) = -1.898446
Gy

G,® + 1.898446G; - 13.4952732 = 0

G; = - 1.898446 £+/3.604097215 + 53.9810928

2

G; = -1.898446 £v/57.58519002
2

G; = -1.898446+ 7.588490628

2



'
teuswizmi iy van

G; = _-1.898446 - 7.588490628
2

G; = _5.690044628
2
Gy = 2845022314

» ¥
W G, Wuny lusunissla

G, = 0527052034

AT I
mieasiues lam R, op T 0351401092

]
= = =1.897345867
R, G,

. v ~ ] ¥
W la Tdumlugai 42 szlasesdeg) 43



.

|

360 (@ 1.8k ®
v, B ANN—ARA, ]-
i

R
i

\4@»___0

+
y
0.1uF J— [ ;
q_\

J_‘/\/\/\,___,ﬁ_

10k

54 4.8

o 5 . o i 1Y
918 n31umeT Weruluauhany danunuluaums @299z 1a

His) = 2.6328163440
( S+ 7.898444)

Z=1 , Zy«) =-K_ =
sth

-2.6328
5+7.898

(o)

49



50

330
A
0.37uF
€
g ’
V, oLl
741 ®© V
¢
+
51a.4

& 2
wosnngUnsaluaesgl 4.3 uay 44

. » ] [ 4
A1 normalize 3998IRING denomalize  IAUAIT scale  ATIWRMAZYUIA  IuRThD

> iw 3 4 3 ko
ABANTT scale AND 1A 10 Uas scale vualUf 107 9y

Lopew = km Lold ' > <\ o /&) (... (4-30)
kf

Cnew = Ll Weld, = = v ASN Ay (4-31)
Kkm

Rpew = kmRold {4-32

L4 o

. L4 LW ° o
MSATILN0T95 s uadosfangu {4-9) ﬂﬂiﬁ'i’l'lﬂ'liﬂ"i’dlﬂﬂiuﬁﬂﬂmz

vernvIHamessuduaesauiu Al 45



51

t fu




5

__'_'“_h'

-
unm 5 .MINAaed

R

1. MWITURSHENATHAGDY

b 1033

< ¥
R
A TN
>\<<I® A/ L/
eSS YA Ty
= @ gL (v
|_ w8 Ll!liiu _i P\ VA W
4nt




53

mIneasy

¥

Tumsnaassgulsznoumsaiudny 3 aaufe

[ L »
1.11A Power supply #41% 1vhnszuanss T o, +12
2. MANuHATYNY BUWAY

v o <«
3.A71937 "lum'sasnaqmpm WaFHIUUNTAITND

Voltage 5 Vpep Time 15 usec.




nan1anaanariialalaaly Oscilloscope

Voltage 5 Vp—p

Time 15 usec.

54



55

dszTaruilasuanmaneass

a Ta a2
1. GougmaiinuasTsvuasu luminaaes
2. SougnquflunsesnuyuiNeg

o dw” o Hy ¥ 2 % ¥
3. thmafilaannisneans (Fyoafilannmsnaast sin T ) hhlszgnaly

» . » Ll

y LI ot vy
dufyanuasasvvounnsastuiaiiuluszuy Inswauginannla luunuay

QAAUVB AN TN

¢ — ¥ o d = ar ¢ a o = <
Tanamuiasinis larrusfosnuun lafluises Mlszndaglasumd@nnseilng

agwatlansalasany

d‘. » o ,’w d' » & ) d‘ ’ﬁ' !
rafi laendalaseau ladygnauaiuiiaens uazsziunwan ladeafoufion

3 ¥ e ¥ b4 [ = E
fusaitlaeinnis SuyanTasasuuaes iy szaeanasatudmnsoihduyailah
»

“ e Ya TN
UszgnalylagsnguiRnarsmad



56

unn 8 @yl

c."t > ' == = c!. <2 = ¢ o d“ d‘ ¥ '
Tuun® 1 lanantwwsnuianusslSygninusatul uazluunh 2 lana?

- o w7 ‘o w ° @ % ' P
Sangquiveawoansuidres nazmsithhissganiviuaiuvemd 3.4 var 5 dhy
! o Aw e g w7 - A
ﬂ’luﬁlﬂ&ﬂ\?'ﬂﬂﬂllﬂﬁﬂadﬂiiﬂi WU lLﬁZHﬁ111ﬂﬂ4%3l?111'2'1ﬂﬁ1’]-1ﬂ‘0'm lﬂ'i‘ld"luﬂaﬁiyfllv'tﬂi

e 4 LA - - -
Warnouidaes awsmb bszona lsdudyganamentuszuuInsiau

L

o [T - ' = ¢ Qs &
ummammummﬂﬂamnﬂ?tywomwuﬁan‘uu

o w 7 ‘o o e " o o % © o =

fyanuaranouiidaessiila munsodr lfeaman nanivendyyahiven

- ¥ s > - X LW
aranvas # lavuduasneroulumsiannuAmisuvesdyans Tussuuinsiruds

. » L4
navie sy inus



1BATITO 1B

1. Pelless, Y. and Murakami, T; “Ana.lysis and Synthesis of wansitional Butterwort-
Thomson filters and bandpaass ampliers , RCA Review, 18, pp. 60-94
{March 1957)

1

Thomson W.E. The Synthesis of Network to have a Sine-Squared Impulse

Response, Proc LEE. (LONDON), pt. Vol. 99, p373, NOV 1952.

P

Gabor C. Temes, Jack W. LaPATRA, Introduction to circuit synthesis and design
McGraw-hill Book company, pp. 447-471.

4. M.E. Van Valkenburg, Analog Filter Design, Holt-Saunders International

Editions, pp. 279-297, 1982.

5. Harry Y-F. LAM, Analog and digital filters : design and realization, Printice-
Hall, inc, Englewood Cliffs, New Jersey”

6. Richard L, Burden/l. Douglas Fairs, Numerical analysis, Forth Edition, PWS-
KENT Publishing Company.

7. Compurer oriented circuit design, Englewood Cliffs, New Jersey, 1969.

g ﬂ‘!‘iﬂ'i’li]ﬁf)llﬁﬂlvﬂg'lﬂﬁaiﬂ (Video in televiston system test sigmal )} ,IR.A7..7AUN

IDUDTZHIAY..



000
0000

470uf 47 0uf

¢VDC+

[




............




rrant

]
' i
N R IN
:MPERATURE { [}

"ottage Swing ac
w of Fregquency

o i S V¢ LSV
——i iy e n

general description . - -

The LM741 series are ganeral purpose operational
smplifiers which feature improved performance
over industry standards like the LM709. They are
direct, plug-in replacements tor the 709C, LM201,

. MC1439 and 748 in most applications. -

The amplifiers offer many features which make
their application nearly fooiproof: owerload pro-

LM741/LM741A/ LM741C/1L.M741E operational amplifier

tection on the input and output, no latch-up when
the common mods range is exceeded, 25 well a5
freedom from cscillations. .

The LM7431C/AMV41E are identical to the
LM741/LM741A  except that the LM741C/
LM741E have their periormance guaranteed over . -
“a 0°C o +70°C temperature range, instead of
~55°C to +125°C. :

schematic and connection diagrams (Top Views} :

waw
e 1
—yt
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"
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.IJ : »
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* ma
E »
5 K “
3w
S e
.
Flat Package
=—1e =
) = =
mresaninn mewr ) v
mearvearmy mvt ) T
v sencn

Ovder Numbet LM7ATH, LM7414H,
LM741CH or LET41EH
Ses Pacikas 12

Drusl-loe-Lins Pocknge

i )
womlomi e

Order Number LMT41CK or LM7AIEN
Sea Package 20

Ordet Number LM743C) or LMILTES
© SasPackep 18

B Pt | Comanarand 40 U SF pallubgs.

Drder Mumber LM741F or LM7R1AF

See Package X

DusHim-Line Pacikape

o U LA

o L

ey <A

o b o

[ ]

-t [ wrnrr s

- S

Ordar Number LM723C0, LMT21D,
LMTA1AD or LMTATIED . -
. Bee Packege 2B
Order Number LM7LICN-14
Sou Packoge 22
Drder Numbes, LWM741J-14, LMTL1AJ-14
LM741CH14 or LM?41E£314
Ses Pucings 16

T ottt s A2 e T T s s RN I e £ S
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h
absolute maximum ratings '
Lo LM741A LM71E LM741. LMZ741C
Suppiy Yoltsge . 122V 23V 2V +18V i
Power Dissipation [Nate 1} ) : B e
Differential Input Voitage 30V 30V 30V 30v
input Voltage {Nate 2) 18V 115V E313Y +15v %
Output Shart Circuit Duration Indefinite Indefinita Indetinite N indefinite £
Operating Temperature Range —£5°C ta +126°C 6°C to +70°C —55°C to +125°C- 0°C 1o +70°C - I
Storage Temperature Range —65°C 10 +150°C —65°C to +150°C ~65°C 10 +180°C ~  —65°C 10 +150°C i
Lead Temperature 300°C aw°C 3:0°C .. 30°c #
{Soldering, 10 seconds] - o k
o i
i
| | 5 5
electrical characteristics ‘ ‘ i
LM741 A/LMTANE LMT4Y AMTANG
PARAMETER TIONS
LONS MIN_ TYP  MAX | MIN TYR  MaX ] MIN_ TYP  MAX
Incrst OHiet Valtage Ta=25°C
- Ag € 10 %0} _ 10 50 20 40
Rg < %00 08 39
Tamin € Ta < Tamax : :
R < 5061 40
Rg €10 k2 6.0 7.5
‘wf.IQ ingut Crtger 1%
Vortage Trift
Ingut Citet Voitage Ta = 25°C, Vg = 220V 10 =15 g
Adpustrent Fange
Input Gtfet Current Ta=28'C 36 ® 0 20 20 200
Tamin <Ta € Tamax 70 85 500 300
Average Input Oifset 1 LE]
Curant Orilt
tnput Bors Currem Ta=25°C x a0 L 500 0 500
TaMIN S TA € TAMAX o0z2m ] 1.5 08
Ingut Resivunes Ta=C Vgwrvy - 1.0 60 [i%] 20 0.3 20
TAMINS TA € Tamax. 0.5
g 2y
Irput Voitsge Rangse Ta=28"C 12 £13
’ Tamin S Ta £ TaMax 212 113
Large Signal Voltage Gain | Tp = 78°C, R > 2402 .
Vg = 2200, Vg = TSV LA E] 1™ y
Vg =118V, Vg = 210V 0 20 n T o0
TaMm STA S Tamax. f
Ay 2Tk - -
Ve 12V, V= 1Y n
5 Vg e tisy. Vo= 10V : i b 15
Yg=1Sy v =iy 4 : i)
Oumput Votlage Sring Vg~ 120V b
Ry > 10 kil 215 / ;
A > 20 BE Y
Vg ==i5y
AL > 10 k82 . 11T 14 $Z rtd
Ry 228 " 13 b3y 13
Outpur Shon Cirgast Ta = 25°C e W 3 5 kS
Curene TaMIN < Ta € Tamax e =
Comvwnon-Mode Tamiy < Ta € Vamax
Repction Rata Ag <1GRM, Vigu = 112¢ k] 0 W b
AR5 €50 kil Yep = 215V 80 95

- a 56
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electrical charactaristics (con‘t)
- ' - ) -
e ——— - —
LM74 1A/LMTAIE LT § LMP41C -
PARAMETER CONDITIONS
. MIH TYP  MAX | M TYR  mAX l o Tvr wax | U
e -
- T Supply Yoltege Reiecion | TAMINS Ta < TaMmax, - . - : [
Ratia Vg = 20V 10 Vg = 25V . T j
. ) o fig < 5001 ) % % @8 i
o°c - R < HKQ ) 77 o 77 86 48 E
B = - - FRe—. b
1se°c Ta = 25"C, Unity Gain : . i
N 025 O 0 03 - .
H
o 60 20 ] 5 - k
) Ta=25C : 0427 15 . s mee T T
3
T = 25'C, Unity G~ 03 o7 0% 05 | Vi :
- L
Ta=25C 17 22 1.7 28 mA T
4
B Ta=25C 3
- vgutzov %0 15 ’ i 3
Vg = £15Y ) £ #5 s BS ¥ u
LMMIA Vg » L0V L
- Ta=Tamin ) 185 ! L "ok
Ta=TaMmax 135 i f
— LMMIE V5 etV 150 e i
- Ta=Tamn 150 " :
L . Ta= Tamax 150 mw .;.‘
(a7e Vg = £15V
Ta = TaMIN -] 00 . mw
Ta® TAMAX » a5 k] e

Note 11 The maximum junction tempermiure of the LMT4I/LMI41A is 7?50'C. white that of the LMI&1C/LMIAIE s 100°C. For operstion 2
sipriind temparstures, devices in the TOS packege must be Gecatsd based on » thermal resisuance of T50° C/W junction 10 smbient, or 45° /W
functson 1o cse. The thermat resi of the dual+in- kage i 100° CIW junction 1o amisient. For the Ha1 package, 1he decating it Besed on
» therrdl resistancs of 1E5°C/W when mounted on 8 1756 mch thick epoxy glads boart with ten, 003 nth wide, 2 GuRCE CORPET CHMHILCICTS. ‘
o 20 For wpply voltage ki than 115V, the absoluts maximum input voltage it aquat 10 the Woply vollage. :

Mots J: Unissr Othervwase roscHind, these spacifications #pply for Vs = 115W, —85°C £ Ta £ +12°C {LMT41/LMT41AL For the LMM41CS f.
LMTALE, these specifications aré limited 10 0°C € Ty € +R*C.

H
3 Note 4: Calcutated value from: BW (MH2) = 0.35/Rite T (us}. = 4
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