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&Yy runn (video amplifier)  2937n389ANAULUANAS (band pass filter) PREEN
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ABSTRACT

The satellite communication is an important communication in the present becauss it is the
long distance without the cables espécilly the communication in ‘Ku—band {12 - 14 GHz) So, the thesis
is settled and concentrated in IF 70 MHz receiver to receives the signal from the second down
converter unit.  The function is demodulating the received signal to the videc and audio signal. it is
comsists of the video detector ,low pass filer ,video amplifier ,band pass filter ,audio detector and audio

amplifier.
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Taufinnarimnenen Transconductancel i g, Teazinari
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leRe >> Vg, (23)
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VT RE
“v a L) 1 4
Teaziiulann drygyraueeniunanmiresdyonou V, uaz v,
{ & Lt Lot - L : -~ ! J
esnnrzduransua I, wlriunsdussdudne v, diudyqnuianiamiqadcyiu
nx [ v 4‘ o My ! J o ¥, o v o ar
sandafdeuszAululaunn Soiulummizanniastiunlaluneas iIc Tasrranmzasinlusssulusaeesaess
' -J v z 14 . ) 1
marehlfaeulllannn Weiliwazasasumaznnalu ic azpnaglaunfvug
A - 4 oo . g
snAdlatinadautlansasreqlii 25 Weddmsziudyanniannamusatuiusaly
A > - - i N o
an 28 Talsznaumedninaridusnimdrheeeisanss e T,, T, uaz T, , T, Aeawuiu. Taedl
- ’:’ &~ & 4 A i o z 4 o rv - r’
ABIAALARTIANIARINATRLNLEY Wasen | dmawa ussivgesauresnsss uhuendnwoify Aoy
seiudtynninnipmnnqadygneen Adduulnilfeumassdunes v, vife v, simulunsdineu

: \ rvcc" i~ \ ._,'_?!

UM 2.6 nimuamengas

arudyyralaefise iy

FAyurudmnaasaud

I - *
qaduyatuean Azl

wdsiddeuminss Ay

I Anm v,



13

-

C o x
udnmmnugesasiuglil 26 Iaeil

azaAn  neuiswemnmiliauaaiRvdieutugnusens uar b, 189 npn

~ P v g ' e 1 v
ndnmeniagn Anusaraunilann neusmugseliuludug «ngUfi 26 eslan
h+ L =
b o+, = |
|5 + IG = IT

Ransounnsdii v, Wlugue Anaafiqaiuateansndiames T, T,, T, uas T, sznafiu

AU
VBEi - VBEZ
VBEB 'y VBE4
° v
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AU unuan (2.13) aelu (2.12) egle
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V, = (R ) VY, (2.14)

S v x a s’ d
mANAMNIUaTH aNms (29) uas (2.10) asulustefinaiie V, << Vi (=26mV)
~ z ! o~ i & ! - oea v, L3 o~ ! d o ' ;
AadutrzAudynnuiaessinananififedladesiineguinuaniiessiudygnn v, angatu  meaw
U . » (. ' > t ' +
fazfiowanld Taevidldl v, armesdfimuesnan 10mvan v, dendsanamiu v, vleannan [, T

. < v - o ¥ o
uaz (T, T) ulu Sychronous switch WuAe  Azdauamiassesasuiilyl  uazasasimniuiuseasuls

- ' v PY SR
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1 v ' v v
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= lexpVge/ Vo)
= Lexp(MVgeVy)
Frarfu = expllVg - VgrVy)
l,
uas Vio= Vg - Vg
A L = expV,Ny) = 14V, (2.15)

vt Lo LN ) -~ ’ J ' I’P
Fetums (215) sl 1y 1, ssuwdsiumnedn v, upastlusisfinale Vv, << 1 i
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2.6  ADVATUIBTAVALARS ( Quadrature Detector )
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14 J + .—‘x [l - ‘J Iy L g Y ] "J ’ LR 4
paull  learwaAnanmsenfawiznhgnaniiupansAneiasetnssqu Ayiimuesian
flazifintuiiemynreeessgu
2% y & o o i v " P *»
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i = l,sin @t (2.16)

' 0 P ke = = [
azlualussarluglit 28 avmmefneRnsausmiemitazAunszuaey 90°

v = Vi na COS 0O (2.17)

r |
| |
e Output

) FM input Multiplier v :‘: -

Parallel ot
VZT tuned
circuit

(a) (b)
o o * o d ‘a - < ]
U7 2.8 (@) 2arilalumainmadeuraluaenmisesinames (b) URBNTAIATBATIRATAUSIU

! rJ N P o« A d' - T v J d'
AuANANERATeRTquuELLTIUR AR iuAUnssuafip sl IumT s o,/ 0= 1 Ainrwd

¢ P - - v
Uszinmi+1 % vespnuiistuuus gusuesfinuautsaseasquasiany



17

o tan ! yQ (218}

in

- - ] .-.l [ s
yualuplussduiuautazilu - © wazarumeAnefintenIzuIequAe

v = V; max Sintat - ) (2.19)

1 4 1 4 ' ' >
2999quazuay] (damped) Meven Anfuusam Q axilAndszinn 15 - 20 wasdauls y astszanndlasnas

na¢

y = ffy - t4f
281/, (220)

n

i o M . - U « ¢ ]
e 8f = f- fy, f, AeAnuislrunuITedness uas 8 <, Aensanauaedneaetafe v, uaz v, oy

funareanasgad ( upd 280))  Amaedneaemyauaasludnrus e RAiueAe

V° o« VL VZ \
ac coswt sin{ ot - D) (2.21)
AAINOR avanansadeulen
Y o sin( 20t + @) + sind (222)

4l - e - X
asamrasnaniaeugnlilunnsanienesmiszney sind lauasntaseartisznay sin( 20t + @) Hidhl

AWFUNUEANT  sin® = tand UAT tand = yQ saiuamnaasudasouiy y
v, o y
< 8t (2.23)

A a e o X 0 a PR
NS =f-f =ke,  IND e, REFyQIUAUINEgAR AT v, < o UuMNIEDNAMNANANEYVA
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ar L 4 o L .
2.7  NIFNTINUUUMARSGIITN (Butterworth filter)
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4 4 . ' d ! o 4
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oo il —o
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BFRIG MOTOROL,

4

B The RF Line
fr=50GHz@ 14 mA
NPN SILICON HIGH FREQUENCY TRANSISTOR HIGH FREQUENCY
TRANSISTOR
.. designed primarily for use in hignh-gain, fow-noisa, smali-signal .
amplifiers, Also used in aoplications reauiring fast switching times. t NPN SILICON
® High Current-Gain ~ Bangvndth Product —
iT=35.0GHZ (Typ) @ 1c = !4 mA
® Low Nois2 Figure —
NF =2.4dB {Typt @ f=0.5GHz
=3.048 (Typ) @ f = 1.0 GHz
¢ High Power Gain —
Gmax = i13dB (Typ) @ f = 0. GHz
= 12dB (Typ1 @ f = 1.0 GHz
]
1
1 -
MAXIMUM RATINGS i N !
|
Rating Symbol | Value Unit | !
Catlector-Smicter Voitage Veso | is e A !
Callaciar-8ase Voirage ! Vegso 0 Vac ! - L
Emicter-2asa Voltage | vezg | 30 Ve : T 07 1t
Cottector Current — Cantinuous . { Ic ! 30 mAade H A 2 - }
Tatab Oavice Dissioation @ T = 60°C £ 150, e i 3 7!
Oerate Above §0°C 20 mwi e H { - X.
Storage:Temperature Ranger Tag -65.t0 +15G R ; B - i
THERMAL CHARACTERISTICS ) > N L~
. Characteristic ! Symbot Maxr Umie e Gy "
Thermai Resutance Junctron ro-Amaient | 3,2 300° T - ! 8
¥
: =3 wta———"
SNSRI
T )
i : ¢
FIGURE 1 - POWER OERATING : STYLE I
150 - : i 21 1. COLLECTOR
' ! " . | L =
g : ! L SR
£ wo - N
R Sems— ‘ ! i
z v 1
2 . ' N , P y MILLIMETEAS! INCHES |
T« ; : i Toum i Win T MAX | Wiy - wax ]
2 : \ : | QAL taM T 32] Q17576208 )
3 ' AW ' | s S Ta008 A0
3 A i i v 31 3841 299 12,033 10,039 ]
H \ i ! TF v 0207 130 73.008 10012,
H - | TE1 3787 11319033 10085 1
2 5 N ; A X rda0 30088 - a3z0
= W X . U 1084 T 143 10415 10453
!
d Py
) N i CASE J7a

h 0 ]
"3, AMBIENT TIMPSIATURE

a0 i

MGCTORGLA RF DEVICE DATA
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ELECTRICAL CHARACTERISTICS (T( = 25°C uniess otherwise noted]

r Chasactanstic I Symbol ]L Min I Typ Max T Uait 1
QFF CHARACTERISTICS
Collg: ~Ermster 3¢ Voitage V(gRICED Ve
{1g = 1.0 mAde, 1g = 0} 15 - -
Coltector-dase Breaxdown Voitage V({SRIC0 ‘/ae
lig = 0.1 mAde, Ig = 0) 20 - -
Ermitter-Base Sreaxcown Volta, 2 V{BRIEIO Vac
{lg =G.1 mAde, i =0} 30 - - -
Coilactor Cutoff Current lcso ARde
(Vreg =10 Vee, ic * 0} - - 50
ON CHARACTERISTICS -
OC Currant Gain [ { -
lig= 1emade, ez = 10Vae) = - Se E - . 250
i X o
DYNAMIC CHARACTERTISTICS
Curcent-Gain dandwiatn Proauct fr . Gz
{1c = 14 mAce, Ve = 10 Vdc, f = 0.5 GHzi ! - l 5.0 -
Collector-Basa Caoacitance Cen oF
(Veg =10 Vde. Ic = 0.f = 1.0 MHz) - 0.5 1.0
FUNCTIONAL TESTS
Nowe Figure NF 28 ]
ilg = 2.0 mAqe. ¥oe = 10 Vac, ! = 0.5 GHzi - 2.4 - !
{lc = 2.0 mAde, Veg * 10 Vee, i » 1.0 GHz) - 30 -
Power Gain at Qoumum Noise Figure Gur X 23
{lg = 20 mAde. Yz * 10 Ve, f = 6.5 GHz) - o -
flo = 20 mAde. Vgz = 10 vde. f = 1.0 GHaz} - i0 - H
Maximum Avaiianie Power Gain +1} Gmax 38
ftc = 14 mAdc, Ycg * 10 Vee, = 6.5 GHz) — 18 -
{Ig = 14 mAde. Vg = 10 Vde, = 1.0 GHaz) - 12 - :
.S:,ﬂz
111G 1Sy 12 i =S g2

FIGURE 2 —~ POWER GAIN AND NOISE
FIGURE varsus FREQUENCY

FIGURE 3 — POWER GAIN ANO NOQISE
FIGURE versus COLLECTOR CURARSENT

3 ; 0 By - ®
Vvl O 1T ! frce i o
£ 05 G4z
w ! T T N Grar eeat - “ s
s T T L dmezoma SONJ g =
3 - b 3
3 T — ; . x H
e \QIQL,\ Ll § : . oo
3 [ N [ ! 2 3 s
3 : n — v\ - s 3
g 1 ! ! ' \/ 3 g x 13
2 u : T — 149 3 3 10— =
i RSN - ;L p
i : : <5 2 i
: PN LA e LN § ] .
10— ™ H R 7
Co Lt T T T .
L T , - ;
J-l.z k) 14 48 ar 19 0 1 9 E] % )
FREQUENCY 1GHD le, COLLESTOR CURRENT ima)

ed b 508" N
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FIGURE 4 — Syq PARAMETERS
Frequency (MHz} 200 500 200 1000 1500: -
Veg Ie T
(Vaitsl] {ma} 511 Lo $11 Lo S11 Lo s11 Lo- S11 Lo -
2.0 0.77 45 0.48 30 0.33 125 0.27 -180 0.28 170
5.0 5.0 0.52 50 0.2§ -11a 0.18 150 0.18 i70 0.2t TlasT| ™
10 0.33 .78 0.15 -125 0.13 175 0.18 150 0.20 120
20 0.20 95 0.12 -i55 0.18 185 0.17 145 0.22 130
36 0.17 116 0.14 -170 0.17 160 0.21 148 2.26 130
2.0 0.79 40 0.50 |0 0.33 118 0.26 -150 0.25 178 -
5.0 0.56 55 0.27 95 Q.16 135 0.13 175 0.17 150
10 10 0.29 55 0.16 -105 0.10 150 c.10 165 0.15 140
20 0.25 .75 0.10 120 0.09 175 0.12 150 0.18 130
30 025 | s | a0 420 | o009 475 | 0.2 150 | 0.8 130
FIGURE5 - S49 PARAMETERS
Frequency (MHz) | 200 500 ! 300 1000 1500
Veg { ic
Voits)| (ma} s22 X 522 Lo s22 K §22 Lo s22 ‘0
2.0 .0.89 20 2,69 -30 0.61 35 0.55 35 0.52 45
5.0 0.75 -5 0.55 30 a.50 30 0.47 30 0.43 0
5.0 10 0.54 25 0.49 25 0.45 .35 0.43 -30 0.40 -35
20 ° 0.57 .28 0.47 -0 0.4a -25 0.43 .25 0.40 35
30 0.55 -20 0.47 20 2.46 -20 9,44 -25 0.42 -35
2.0 0.91 -1s 0.74 .25 0.65 i 3 0.62 .35 0.59 40
50 2.73 .20 0.61 -5 0.56 -25 0.54 -30 a.51 .38
10 19 0.70 -20 0.56 -20 0.53 25 0.51 25 0.28 -35
20 0.63 20 0.54 .25 2.33 -0 0.5t -25 2.8 35
30 2.63 -i§ 0.5 15 0.55 -20 0.54 -25 0.52 -35
FIGURE § — S97 PARAMETERS
Fraquency (MHz) 200 500 800 1000 1500
Veg | le
(Voitsi} (ma) 21 Lo s21 Lo s21 A sa1 Lo s21 (2]
20 5.78 140 1.81 108 .73 30 2.20 75 1.70 60
50 9.92 125 5.24. 95 150 80 .86 70 2.10 =
5.0 19 12.33 115 5.32 90 379 75 250 85 2.20 B
20 13.62 105 8.00 8s.. 188 5 295 85 225 s§
30" 13.40 108 5.80 80 3.74 75 285 | 85 215 55
- 2.0 5.77 145 3.88 110 2.80 20 2.25 75 1.75 50.°
5.0 10,05 130 5.42 95 1.60 30 2.85 70 210 3
10 10 12.56- s .00 30 3.90 a0 1.08 70 2.25 35
20 1277 110 8.13 35 392 5 1.05 EH 2,20 55
L 30 13.23 105 5.79 35 3.70 75 2.85 65 2.15 55
FIGURE 7 - S13 PARAMETERS
Frequancy {MMz} 200 500 L] 1000 1500
Veg e
{Voits)| (ma) s$12 9 s12 Lo 812 -] 512 -? si2 40
2.0 0.06 55 0.10 35 0.12 55 J.14 5 0.17 80
5.0 0.05 85 0.c8 85 212 35 015 35 218 55
5.0 0 0.04 35 0.08 79 212 0 2.1 70 2.20 35
20 2.04 15 0.08 £ 0.12 is 2.15 70 3.20 H ]
30 J.03 75 2.07 S Q.11 s 015 7S 5.8 7
2.0 0.05 1 203 35 LR R X! 35 a.15 50
3.0 .04 a5 Q.07 a3 Q.10 ; s ! 213 83 Q.17 70
10 10 2.04 35 007 10 210 ! ¢ T a3 70 237 6
20 2.03 0 2.07 : 0.10 T NE B 217 0
0 0303 ! 75 006 | 7 210 5 bogq3 | g 2.17 . 9 !

MOTORGCLA RF DEVICE DATA
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MOTOROLA

The RF Line

"L

NPN SILICON RF HIGH FREQUENCY TRANSISTOR

. . designed primarily for use in high-gain, low-noise amplifier, oscii-
Can also be used in UHF converter

tator, and mixer aoplications.

applications.

High Current-Gain — Bandwidth Product —

fr = 1.4GHz (Typ) @ Ic = 10 mAde

Low Collector-Base Time Constant —

'Ce = 14 ps (Max) @ Ig = 2.0 mAde
® Characterized with Scattering Parameters

¢ 1ow Noise Figure ~

NF = 4.5d8 (Max} @ f = 200 MHz

*‘MAXIMUM RATINGS

Rating Symbol Vaiue Unit

Cottector-Emittar Voitage Veeo 12 ‘ide

Acolicable 1.0 to 20 mAde
Cotlector-8ase Voitage ves 20 Vde
Eminter-Sase Voitage- Veg 25 vde
Cotlector Current ‘e 20 mAde
Total Oevice Dissication @ T4 = 25°C Po 200 W

Oerats above 25°C 1.14 aWIoC
Totat Device Disyioation @ T¢ * 35°C ) 200 mw

Oerare above 25°C 1.7 mwi°C
Storage Temoeratura Range Tseg -35 to »200 °c

‘*Inoicates JEDEC Asqiaterec Oata,

4.5 dB @ 200 MHz

HIGH FREQUENCY
TRANSISTOR
NPN SILICON

STYLE 18
(AL AN
z
1
4

r—-‘—l
1 3
-
\
-§ 14
il g
by !
e |
i
e oo -
SEATING L '.‘
ANE ' PARIICN
3
+
!
0
EMITTER
BASE — N
COLLECTOR
CASE 134
"MILLIMETERS INCHES
win T VAXT] win T @ax |
Al 531) saelogeet 3230
L€7] 195 7 01181 013§
4321 533 1017041 2210
9411953 120161 0021 )
v 18 - )8
L 241} 948 ¢ 0016} 3.019
G| 21S48SC - aiCiRSc |
#8917 117 14936 0048
] L1 (122 ' 3.029 1 3.048
L 12104 - 300 =
L ' 85350 - 10250 =
] 35985C BLET
N_i_ “3J78s¢ ¢ 10508sC
[N T R T
4LL JEDEC limermons ang nates seery
CASE 20-03
TO-72

MOTOROLA RF DEVICE DATA
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*ELECTRICAL CHARACTERISTICS (T4 = 259C unless otherwise noted)

—
' Characreristic l Symbaoi Min Max l Unit ]
OFF CHARACTERISTICS
.r Coll Eminter S ing Voltage VCEO(sus) Vde
I fic = .0mAdc, g = O} 12 -
™ Coltector-ase Breakdown Voltage V{8RICEO vae
| {ig = 0.001 mAde, e = 0) . 20 -
g Emitter-Sasa Breaxdown Voitage V{BRIESO Vae
: fig = .01 mAdc, Ic = O) = 25 -
Collectar Cuto#f Current ‘ ‘cg0 ; uAde : °
(Vgg = 15 Ve, lg = O) | ! - 0.02 .
. (Vg = i5 Vdc, Ig = 0. Ta = 150°C) | ! - ¢ 1.0 B
ON CHARACTERISTICS
OC Currenc Gain heg -
{ig = 3.0 mAge. Vg = 1.0 Vde! 5 50
Collector-Emicter Saturation Voltage VCEfsar) Vde
(Ic = 10mAdc. lg = 1.0 mAdc) - Q.4
! Base-Emitter Saturation Vottage | Vsgisan Vde
i lig = 10 mAde. ig = 1.0 mAdc) ! - 1.0
DYNAMIC CHARACTERISTICS
{ i
! CurrentGain ~ Sandwidth Proauct (1) tr ! MHZ
! 0 = S.0mAge, Vog = 6.0 Vde, | = 100 MHz} 800 ] 2000
Cotlector-8ase Caoacitance Cen Yi oF
(Vgg = 10 Vde, Ig = 0, 1 = 0.1 10 1.0 MMz} - .0
: Smait-Signatl Curent Gain hfe ] -
(Ig = 2.9 mAde, Vg = 6.0 Vde, = 1,0 kHz} 25 300
Cali Sase Time C fy Ce EH
lig = 20 mAdc, Veg = 6.0 Vde. f = 31.9 MHz) 3.0 1a .
Noise Figuse {SeeFigure 1} Nf- af
{lg = 1.5 mAdc; Veg # 6.0 Vdc, Rg = 50 ohms, { = 200 MHz} - 15 "
FUNCTIONAE.TEST m -
[of Emi Amotifier Power Gain (See Figurs 1) Goe a8
(Veg = 6.0 Vde. I = 5.0 mAde: = 200 MHz) 15 -
! Power Quout {SeeFigure 2] Pout | i mw
i {Veg = 10 Vde, Ig = 12 mAdc, #2500 MHz) | 20 - | i

“Ingicates JEDEC Raqisterea Vatuaes.
@l-r is detinga as tne irequancy at whicn’jhye| extracotates (o unrty,

MOTORCLA RF DEVICE DATA
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FIGURE 1 ~ 200 MHz AMPLIFIER POWER GAIN
ANO NOISE FIGURE CIRCUIT

FIGURE 2 — 500 MHz OSCILLATOR CIRCUIT
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FIGURE 6 — CURRENT-GAIN-BANOWIOTH PROOUCT
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FIGURE 7 — INPUT ADMITTANCE FIGURE 8 — OUTPUT ADMITTANCE
versus FREQUENCY versus FREQUENCY
n T T 7 10 : .
13 VeE v 80 vee i REN [ /£ g0l Vcevie Vee | | 1 i '
Y, 1¢ + 1.5 mAde 4 i i /{ 2 Ig = 1.5 mAdc | T 1 :
I L : 10 / : : i 3
H P eall ¢ ? T g
E | €.09% 4% 1/11% l Z i | i i :' '
oy 1 . H i I
] N D E IR = i ; T
Z n ““ie L — < 50 T l T 0
= | i / :/ ! \ f— ; Al 1 / o
3 T 73 ; - ; : -
2 ae ! LA e VI 55 i D l P / J P! '
3 NTRT T | FPARAA AN & 17 s b
: o | 5 W N M NN Y] 3 NI T D
.40 T /' T i 20 / T 1 T T
0 ! - 4 1 S = e T .T LA ! e
i : 4 8 W B e :
o =T { i P T e el A
108 150 200 00 8 300 630 300 000 100 150 00 300. 0 300 00 300 008
1, FAEQUENCY (MM2) 1, FAEQUENCY (MHzp
FIGURE 9 — FORWARD TRANSFER FIGURE 10 — REVERSE TRANSFER
AOMITTANCE varsus FREQUENCY N7 . ADMITTANCE versus. FREQUENCY
I T 1 3 50 T *
- Vg =50 Vée (g i EI IR vc=-&ov¢=- | ]| T T i
: | ic = 1Smade i [ ! 2 g 1S mAde T | R \,
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: e S - 22 Y4
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FIGURE 11— Sqq, INPUT REFLECTION COEFFICIENT FIGURE 12-S23, OUTPUT REFLECTION COEFFICIENT

G U WO~
| p

FIGURE 13 - S42, REVERSE TRANSMISSION COEFFICIENT FIGURE 14 — 371, FORWARD TRANSMISSION COEFFICIENT

Vogr 40V : A b N
In 1 10made

MOTOROLA RF DEVICE DATA
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FIGURE 15— Sq7, INPUT REFLECTIQN COEFFICIENT AND $22. OUTPUT REFLECTION COEFFICIENT
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My2101
thru '
MV2115

MOTORGLA

vvec —Pl—

SILICON EPICAP’ DIOOES

® High Q with Guaranteed Minimum Values
& Cantroited and Uniform Tuning Rauo

® Srandard Capacitance Toierance— 10%

¢ Complete Typical Design Curves

. . designed in the gooular PLASTIC PACKAGE for high voiume
requirements of M Radio and TV tuning and AFC, general frequencv
control and tuning acolications; praviding solid-state reliability in
reolacement of mechanical tuning methoas.

VOLTAGE-VARIABLE
CAPACITANCE DIODES

6.8-100 pf
30 VOLTS

e
-
MAXIMUM RATINGS
Rating I Svmbol ]: Value l Unst j'
Reverse Vcitage- : vy ; 0 l Vairs
Farward Current g 200 | ma
Device Oimioation @ T = 25°C ; Po 280 { mw
Oerate acove 25°C | 2.3 | mwoC
Junction Temosrature | Ty | -125 ;% i
Storsge Temoersture Range H Trg I -5 to =150 ! °c

A
e .‘
I
SEATING S
SLANES gl; ! 1
H
Ht
i I
v
41 A ;
[ o
i e
STYLE It oy
PN ). ANQOE SECT. A-A
1. CATHOOE
o -

TMILLIMETEAST INCHES l
OIM [AIN T MAX T WIN | MAX

pla L vasiare roustionsl
: 1348 | 0016 i 0.019
L 1 1231279 1 03961 110

’ il L - 05001 - H

CSASE 18263

MOTORCLA RF DEVICE SATA
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MV2101 thru MV2115

ELECTRICAL CHARACTERISTICS (T4 = 25%C uniess otherwisa noted) -

;' Charscteristic—All Types. Symbol Min | Tyo I vax | Unit
i Reverse dreakdown Voltage 3avg 30 5 - - ! Vde:
{Iq = 10 wAdc} - H i -
Revarse Voitage Leakage Current -3 ! - : - o.10 ! 2Adc
(Vq = 25 Vdc. T4 = 25°C) ] ; ! . -l
Series Inductance Lg | - i 3.0 - } aH f
If = 250 MHz,Leod Lengen = 1/16") " | : i
Casa Cacecitance- i Ce - 4 .18 : - f oF
f = 1.0 MHz, Lead Lengtn == 1/16%} Z ~ ' [ H
Oioae Caoacitance Temoeratura Coefficient . TCc ! - : 280 : 400 b domi®C
iV 24.0 Vde, { = 1.0 MHz) f ‘ , ! i :
i Ct, Oiode Capacitance Q. Fiqura of Merit TR, Tuning Rato
; VR = 4.0 Ve, t = 1,0 MHz VR = 4.0 Vdc. C2/C3q
| of f= 50 MHz t= 1.0 Mz
Device Min Nom- | Max ' Min : Min L Typ Max
mva101 8.1 g ' o1s 150 1s 2 12
MV2102 14 g2 ¢+ 90 150 ! 25 2.8 1.2
MV2103 9.0 o | 1o <00 T2, 2.9 i 1z |
MV2104- 10.8 120 | 132 200 25 2.9 | 32 i
V2105 13.5 150 : 165 400 i 2.5 2.9 | 3.2 i
MV2106 16.2 18.0 19.8 3sQ . 25 2.9 ! 3z i
MV2107 19.8 2280 24.2 350 25 2.9 i 2 :
MV2108 D243 270 9.7 300 ! 25 EX X 12 ‘
Mv2109 S A 3o 4 .3 200 ] 5 1.0 : 3.2 |
MV2110 P38 § 0 i 429 150 2.5 2.0 ; 12 !
MV2111 t 423 ar1.0 3L 15Q i LS | Qa\ ] 32 :
! MV2112 | 50.e 56.0 81.6 150 ! 2 i LX) : 3 :
MY2113 S1.2 8.0 748 150 { .6 3.0 N 33 .
Mvzi1e | 73a 82.0 20.2 100° ; k] 1.0 l 13 !
! Mv2115 | =00 100.0 110.0 100 I 2s 1.0 ioaa
> PARAMETER-TEST-METHOLS -
I. Lg. SERIES INOUCTANCE S. Q. FIGURE OF MERIT

Ls 13 measured on 3 snortedr Dackager at 230 MMz usung a0
bricge- {8 Radio Modasl 250A RAX Metwr).

Ce, CASE CAPACITANCE
C¢ 13 measurea cn an ooen cacxage at 1.0 MHZz using a cacacitance
bridge {8oonton Electronics Mocet 15A o squivalent).

Ct, D100E CAPACITANCE
(Cr = Cg = €yl Cr is measured at 1.0 MHZ using a cacacitance
sridge {Boonton Electranics Moder 7SA or sauvaient).

. TR, TUNINGRATIO

TR isthe rano of Cy measured at 2.0 Vde Siviaed by CT measured
at 30 Ve,

Q is calculated By taxing the G and C readings of an samittance-
bridge at tne fiea fr vy ancg g in tne fork -]
2quations;

2xtC

Qe

(Baonton Electromics Mocet 33AS8). Use Lesa Lengtn =21/16™.

. TCc, DIQDE CAPACITANCE TEMPERATURE COEFFICIENT

TCq s guaranteea by comoaring Ct at Vg = 4.0 Vde. [ = 1.0
MHZ. Ta = -359C with Cy 3t Vg =4.0 Vde. = .LOMHz, T4 =

~859C in e fon 9 whicn gefines TC:
e Crt+859C) ~ CT(-65°C) 108
er 35 - 38 ' Zqizsec)

Accuracy tmited hy messurement of Cv to = 0.1 oF.

MOTOROLA 2F DEVICE DATA



MV2101 theu MV2115 e

- TYPICAL DEVICE PERFORMANCE * ‘ . -
- - FIGURE 1 - OIODE CAPACITANCE vearsus REVERSE VOLTAGE
e
—_—
Ta»299C 3
i - T———— 1s108M ; r o
™ wvans i [ SR ] T T 1 T T
Iy EEIE : ; = - L — 14 d
s . " T T i
5 a
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< 4 ¥ 1 v n [ L i . [ T —
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2 1 ___‘_—:w—ﬁ—m
3
Py 2} T : : . - ‘E_—h-:
T i P, f ¢ i ' .+t 3 ) 0
20 : — T 7 — T
e T T | AT i + fa ]
a 0. 10 ) 0 1
V§, AEVERSE VOLTAGE {VOLTSI
FIGURE 2 — NORMALIZED OIODE CAPACITANCE. FIGURE 3 ~ AEVERSE CURRENT
versus JUNCTION TEMPERATURE . versus REVERSE BIAS VOLTAGE
1.040 T T 1] e ————— e ———
! i T | ; | ! e
el { | [ R L0V £3 8 150C — g
! / 2 . : 5
z > t € N T q T
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LM3089

National
# Semiconductor

L3089 FM Receiver IF System

General Description e e

The LM3089 has been designed to provide all the major L]
functions required for modern FM IF designs of auto-
motive, high-fidelity and communications receivers.

Features

# Theee stage |F amplifier/limiter provides 12uV {typ)
-3 dB limiting sensitivity

8 Balanced product detector and audio amplifier pro-
vide 400 mV (typ) of recovered audio with distortion
as low as 0.1% withr proper external coil designs L

AudiolRadio Circuits

Four -internal carrier level detectors provide delayed
AGC 'signal to tuner, IF level meter drive current and
interchannel mute control

AFC amplifier provides AFC current for tuner and/or
center tuning meters

Improved coperating and temperature performance,
especially when using high Q quadrature coils in
narrow band FM communications receivers

. No mute i cuit latchup problems

.

A direct replacement for CA3089E

Block and Connection Diagram

o ——— -
I -~ |}
] q i
"
| 1
i |
na L 4
vy A
i v " umn+ BT Yo in
Wyt 10 mTERNAL waT —AAA
i atguiatons | 1 ﬁ * . [ b l
— L0 1 4
~
L6 T ! e mow mow o asc 1 asc
4 : -
AND BIAS [ - A e pETECTCA e M outeur
1’ £ -
p: avoio
s L ouTeus
‘_4 l S 3 -
l I ot 15118 mor mo e Ve aupio LR R
= -Q— oeTECTOR pETECTON teTecTor prisiis 4 Y=
p o F
! .
L 2 . < - 1 -
PILAVED \ W7 LEVEL J wyte Aupse xyTE s
AGCFOR LB ‘:E'j.‘.'"‘l: WETER: contaee conTROLS
B AMPUFIEM CAOWAD:  SURSTRATE| ORIVIR omver | - o
- T
- " 1o
= S
2 < Lo <
- £ mgTmE
. gt-mmv
o
L y, e =
Puzl-in-Line Package
TURE  MUTE AEF  QUAD ~
NC AGC GNO METER LOGIC Vee BIAS INPUT

l“ lls lu |u ||z

Lo w1y

Order Number LM308SN
See NS Package N18E

1 2 k) 4 5
151K DECOUPLE IF BIAS IF GND  MUTE
INPUT

TOP VIEW

IS
AYOI0 AFC if
our ouT ouT
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§ —

—
; Absolute Maximum Ratings

Sugply Voitage Between Pin 11 and Ping 4, 14
0C Current Qut of Pin 12
0C Cutrent Qut of Pin 13
0C Current Out of Pin 15

+16V Power Dissipation {Note 2) 1390 mW
5mA Operating Temperature Range ~40°C t0 +85°C
5 maA Storage Temperature Range - - —65°C 10 +150°C
2mA Lead Temperature (Soldering, 10 seconds) :!!) C

Electrical Characteristics (ta=25°C, vog = +12V, see Test Circuit)

PARAMETER | CONDITIONS | mn | rve | wmax | uwits
DC CHARACTERISTICS (Vyy = 0, NOT MUTED) .
111 Supply gurrent . . 16 23 30 mA
v1,2.3 IF Input and Bias 12 19 24 ‘v
V6 Audio Qutput 5.0 5.6 6.0 v
v7 AFC Output 50 | 56 6.0 v
vig Reference Bias 5.0 5.6 6.0 v
V12 Mute Control 5.0 5.4 6.0 v
V13 IF Level 0 0.5. "
V1§ Delayed AGC 4.2 4.7 5.3 v
DYNAMIC CHARACTERISTICS fg = 10.7 MH;, Of = £75 kHz @ 400 Hz A N -
VIN(LIM)  Input Limiting -3 dB 12 25 uv
AMR AM Rejection Vin = 100 mV, AM: 30% 45 # 55 —d8
Vo (AF) Recovered Audio_ . VIN=10mV 300 400, 500 mVrms
THD Total Harmonic Distt;rtion -
. Single Tuned (Note 1) VIN =100 mV 0.5 1.0 %
Double Tuned (Note 1) ViN = 100 mV 0.1 0.3 %
S+N/N Signal to Noise Ratio Vin = 100 mV 60- 70 d8
vi2 Mute Control Vin = 100 mV Q 0.5 v
Vi3 IF Level ViN = 100 mV 4.0 5.0 6.0 \'4
V13 - 1F Level ViN = 5000V - ’ 10 s 20 v
AL Delayed AGC - VIN = 100 mV £ - 0.1 B (-).5-— v
V15 Delayed AGC. VIN =30 mV 25 \'
Vo tAF) Audio Muted" VIN =100 mV, V5 =425V, 60 —d8

Now 1: Dm.onion is @ function of quadrature coil used.
For operation ih smbient temperatures sbove 25°C, the device must be derated based on a 150°C maximum junction temperature snd »

Nom 2
thermat resisance of §0°C/W junction to ambient.

Typical Performance Characteristics

Typical S + N/N and IF Limiting
Sensitivity vs {F Input Signat

T YT
o [Suo OUTPUT +75 bH2 DEVIATION
A
® 7
g n Ly
= NOISE OUTPUT "
E » JMPIIAA DISTORTION ANALYZER}
& h
2 W \ 1
- . 1
a4 T \\]
e
RENE
n Tl
v b
w L T
1108tk 100w

I INPUT VOLTAGE (V)

DCVOLTS - v

Typical AGC {Pin 15) and
Metsr Output (Pin 13) vs
IF Input Signal

Pin 1§

YA
L 1A T

] /II Lt
2% 1%, 2% 1%
1 10 16 " 16l

IF INPUT VOLTAGE - ¥

[
18
k100

w4

OQUTPUY (48} (0 48 RCF - RECOVERED AUDIO
FOR 104% MOD)

u
30
L)
50
§0

AM Rejection (30% Mod) vs
1F Input Signal

10

100 1% 10k 1%
1F INPUT VOLTAGE V)
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AFC, Audio snd Mute Contrel Ampilfiers

¥ Fesu Ootectors and O-lvern

Typical Performance Characteristics (continued)
‘Supply Current {l11} vs Raference Voitage, AGC and Mute Control Output (Pin 12)
Supply Voitage (V11) Meter Output vs Supply Voltage | » w8 IF Input Signal
] [ v (]
1 . ? Pm— .
- w §
in 8 |— VOLTAGE REFERENCE (PIN 10)—] e S s \ C
£ n s s g N -
= e, AGC QUTPUT (HIN 15) AT Vi = 10 mV 2z . N
= - )
3 - S ] I g \
LA s 8 ? 3, . .,
i | METER OGTPUT (PN 13} o —
3 a ? AT Viy = 500V =
- - 1
a 1 -
" 4 11 1 11 !\
T % 18 11 12 13 M 15w $ 8 w112 1316 15 08 t 23 5 W 2000 5 1007
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) R 1F INPUT VOLTAGE - ¥
‘ .

Yypical Audio Attenustion
{Pin 6} vs Muts Input Voitage

. {Pin 5} Bl A
y 18 . .
' g ~ - ’ ’
s uw A ’
F 4
& n \ -
H p
2 n
=
é “ \\ 1 .
E =
< \
¢ e s
a8
I n
)
! ¢ 05 1 15 2 25 3
i MUTE INPUT VOLTAGE (P1R 5} (V)
i —
t . .
ACIDC Test Circuit x ¥
R eepgumLt Tunen
VW\-T  getecTon coit
AWE R IR Bl
i 1009F 1
F P HE “
csmoieunes 11
peTecToRcol. | A 1 . .
| ——-1q =— ]
' Y'Y ] ] o 7 Y NN, - -
i W 11 198 pF 1 .
! 1»-H-o by <>—~H—4>'| v
| i1 I -
L"‘"""W'-J | O A P NE I *For single tuned detactor coil:
VAA - VWA Lo tunes with 100 pF at.10.7 MHz
L P Rl Quy lunicaded) & 75 :

Qy {loaded} 2 13 for VB & 150 mVrms
**For double tuned detector coil:

QuLpR1 = QuLSEC * 75
kQ = 0.7 for V8 = 150 mVims

13
Nota: S i . .
The recovered sudio output voitage will be approximately 0.5 dB
less when using the double tuned detector coil. '
For proper operation of the mute circuit, the RF volitsge st pin9
should be 150 mVrms 230 mV.
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National
Semiconductor

Audio/Radio Circuits

96t LINT/96S N

g
LM1596/LM1496 Balanced Modulator-Demodulator
I
General Description . Features
The LM1596/LM 1496 are doubte kalanced modu- ® Excellent carrier suppression
: :
ator-demodulators which produce an output 65 dB typical at 0.5 MHz
voltage proportional to the product of an input 50 dB typical at 10 MH
(signal) voltage and a sw'tchmg {carrier} signal. YP z
Typical appllcauons lnclude suppressed carrier . . . A
madulation, amplitude modulation, synchronous ® Adjustable gain and signal handling
detection, FM or PM—detection, broadband fre- TN
quency doubling and-chdpping. ® Fully balanced inputs and outputs ~
The LM1596 is specified for operation over the ;
-55°C to +125°C military temperature range. The ® Low offset and drift
LM1496 s specified for operation over the 0°C
to +70°C temperature range. 8 Wide frequency response up to 100 MHz
. % . Maetat Can Package
Schematic and Connection Diagrams v
! sonacw (1) (3) -autrur
cam aoust (2) e
+outrur - outeur G annsr () O a
i - sicmat e { ¢ (¢) courrar
o Ay
0P viw
Note: Pin 10 is connectad etastreestly 1o the
case through the dewice substrate.
. Order Number LM1496H or LM1596H
el Ses NS Package HOBC
ey
-
. Dual-in-Line Packatf >
peRsL g
(e T
SHGNAL 1N T ol LI
GAIN AONSY T =13
L Gatm avwst 31— 12 -ouTeur
nas O
~SIGNAL 1N 4 — P11 -
or | nas  §—d b 19 CARRISH IMPYT
(L] i ] * QUTPYT  § g -1
we 7 ez -cARRIER INPUT
V_cllll

Numbers m parenthenss show DIP connections.

Typical Application and Test Circuit

TOP VIEW
Order Number LM1496N
See NS Package N14A

O v

l—ﬂdL
(911 I S 'q

Q vy

if
.—.‘:

[
41
Numbers in pacantheses thow DiP connechent,
- L]
g

Nete: §1 1 closed fos ~ »ﬁnufw
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M149¢

LM1596/L

Absolute Maximum Ratings

. 3
Internat Power Dissipation (Note 1 500 mw ":3-'; N .. K
Applied Voitage (Note 2} 3Jov
Differential Inpyt Signal (Vy - Vg) £5.0v .
Differential Input'Signal (v, - Vi) 2US+tsR,) Vv " -’{ N
Input Signal (v, - vy, vg - vy 5.0V
Bias Current (1g) 12mA
Operating Temperatyre Range LM1596 -85°C 10 +125°¢ e
LM1496 0°C 10 +70°C .
Storage Tempersture Range -65°C 10 +150°C
Lead Temperatura (Soldering, 10 sac) - 3c0°C Ve g, B ST
*ILGOrG a <

Electrical Characteristics {Ta = 25°C, untess otherwise spe’c‘.‘%;:;’mr circuit)

. o MW

N

[ |
IM1Sg8. .. * [ ©~; LM149¢
PARAMETER CONDITIO| T UNITS
¢ onorTions | v [ rve T mae youn Frve | max
Carrier Feedthrough Ve = 60 mVems sine wave 40 S _40 uVemg
fc = 1.0kHz, offset adjusted €0 ]
Ve = 60 mVems sing wave 140 % 149 HVrms
fc = 10 MHz, offset adjusted N R
Ve = 300 MV, square wave 0.04 mVrme
¢ = 1.0 kHz, offser adjusted
Ve = 300 MV square wave 20 mVems
. fe = 1.0 kMz, offset not adjusted
Carrier Syppression fs = 10 kHz, 300 mVrms 50 65 L a8
fc = 500 kHz, 60 mVrms sine wave . % T - -
offset adjusted
"ts = 10 kHz, 300 mVrms 50 8
fc = 10 MHz, 60 mVrms sine wave
offset adjusted
Transadmittance Bandwidth - Ry =500 300 [ ~MHz
Carrier inpyt Port, Vo = 60 mVrms sine wave W
fs = 1.0 kMz, 300 mVrms sine wave e
Signal Input Pore, Vs * 300 mVrms sine wave 80 Mz
V7 - Vg=05Vde ) Hf-
Voltage Gain, Signat Channet Vs =100 mVrms, f = 1.0 kM2 25 3.5
V7 - Vg =0.5Vde
Input Resistance, Signal Port f=5.0MH2 ..] 200
V2~ Vg« 05Vde X
Input Capacitance, Signa! Part f=50MHz 20 420
Vy-Vg= 0.5 Vde N
Single Ended Output Resistance | ¢ « 10 MHz ) 40
Single Ended Outout t= 10MHz 50 I Y .
_Capacitance ’ -
Input Blas Current {y + 10172 12 25 2
Input Bias Current Iy +1g)/2 12 3 12
{nput Offset Current iy =1q) 0.7 5.0 .7
tnput Offset Current {l7 = g} 07 | sg 5.0
Average Temperature [-55°C < T, < +125%¢) 20
Confticient of 1nput 10°C< TS < «70°C 2.0
Offset Current
Output Offset Current {ig~tg) 14 50 14 €0 BA
Averags Temperature (-55°C < Ty <+125°¢) %0 . nALC
Coefficient of Output {0°C < T4 <+70°C) 90 * nALfC
Offset Current . y . :
Signal Port Common Mode fs = 1L.OkNHz 5.0 5.0 Voo
Input Voitage Range N - .
Signal Port Common Mode V7~ Vd=0.5 vde -85 . ~85 a8
Rejection Ratio
N
Common Mode Quiescent 8.0 8.0 Vde
Qutout Voitage A !
Differential Qutput Swing " ’ 80 | - 8.0 Vou
Capability
Positive Supnty Current {lg + ig)- 20 |- 30 20 3.0f ma
Negative Supply Current (o) . ) 3.0 4.0 3.0 40| ma
Power Dissipation i 3 T 33 ~w
. ' Note 1: LM150¢ rating applies to case temperatures to +125°C derate linesrly st 6.5 mW/°C for
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Typical Performance Characteristics a‘-
Carrier Suppression vs Carrier Suppression vs Carrisr Foedthrough vs 8
Carrier input Level Frequency Frequency r—

[ 2 0 5 0 I g
= H b

PRRT] z H L

3 3 /] K3

= 2 S8 n 4 8 ) .

g 22 " A R A

wl =g N L o

£ A 38 ] M =

3 i -lMm]  x3 @ 2 P

sGNNI L s 1 3w

i N\ —— i a7 =

g.ﬂ‘\ =L S n < '41{ £

| a i 1 s V
. 1] gk
] 190 w00 408 560 3 05 8.1 a5 1. 5010 59 a8s ot 5 1.0 s0 18 50
CARRIER INPUT LEVEL (mVrme) CARRIER FREQUENCY (MHz CARRIER FREQUENCY (MHz}
Sideband and Signat Port
Sideband Output vs Transadmittances vs Signai-Port Frequency .
Carrier Levels Frequency Responss
i
s 20 .8 b: ]

z A 11 g IBAIBN]

2., é 4 SIGNAL PORT N -E— o R, L8k A e 1001

8 = T T E Tninowe |

=) w b

@ SIGNAL INPUT = 600 mV g SIDEBAND - RCEDECT

= 12 < 08 T < 9 =t

g P WG SEwAL poat o B REA \

: /, 400 mV g TRARSABMITTANCE 9 =) b el

Sk 00 v | .3"-‘ .,.-'3'__"' Vour =9 V- ¥y + 05 vee AT E-m -Li-mm'n.l--l.?-

3 A 208 mv - sioesanp B s T H

S g —a— =02 TRAMIADMTTANCE +— @ <20 v, . vy - 05 Vi

m

g T 5 b R vowr e oTH T § Sl

[ 4 0 -38 Addde bl b

§. a 50 100 158 200 a1 1.8 10 108 1008 0.09 [ 8] 1.0 1 108

e CARRIEA-LEVEL (mVrms) ¢ CARRIER FREQUENCY (MHz) FREQUENCY (MHz)

Typical Applications continuea)
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S§S8 Product Detector
This figure shows the LM1596 used as a single sideband (SSB) suppressed carrier d o {product d }. The
carrier signal is spplied to the carrier input port with sufficient amplitude for switching opération. A carrier input fevel
of 300 mVrms is optimum. The composite SSB signal is applied to the signal input port with an amptitude of 5.0 to
500 mVrms. Al put- signel P ts except the desired demoduiated audio are filtered out, so thet an offset
adjustment is not required. This circuit may also bs used as an AM detector by applying composite and carner signals
in the same manner as described for product detector operation. .
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Typical Applications (continueq)

+12 Ve
1K
AA
VWA~
1K
4 I X l \
5 212 5} R By
AN m N
51
T e—‘ e &8} Ayt 608 2 Wit
= Lm1sas
c
g COBwt D 11} $(12) ~Aye, c0sZ wt
adl
4]
“ 10014) 5(5)
< >
oK 18K 51 5t .
p
Numbers 1 garentheses shaw DIP connectiens,
50K
=AAA L
p =
-3 Vie

Broadband Frequency Doubler

The frequency doubler circuit shown will doubte low-level signals with low distortion. The walue of C should be chosen
for low r at the ing fr -

Signal tevel at the carrier input must be less then 25 mV peak to maintain operation in the linear region of the switching
differential amplifier. Levels to 50 mV peak may be used with some distortion of the output waveform., If a iarger input
signal is available-a resistive divider may be used-at the carrisr input, with full signal applied to the signal input.
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LM733/LM733C

National
Semiconductor

LM733/LM733C Differential Video Amp

General Description

The LM733/LM733C is a two-stage, differential
input, differential output, wide-band video ampli-
fier. The use of internal series-shunt feedback gives
wide bandwidth with low phase distortion and high
gain stability. Emitter-follower outputs provide a
high current drive, low impedance capability. It's
120 MHz bandwidth and selectable gains of 10,
100, and 400, without need for frequency compen-
sation, make it a very useful circuit for memory
element drivers, pulse amplifiers, and wide band
linear gain stages.

The LM733 is specified for operation over the
-55°C to +125°C military temperature range. The
LM733C is specified for operation over the 0°C
to +70°C temperature range.

Industrial Blocks

Features

® 120 MHz bandwidth

® 250 kQ input resistance

® Selectable gains of 10, 100, 400

® No frequency compensation-

® High common mode rejection ratio at high
frequencies.

Applications

= Magnetic tape systems

® Disk file memories

® Thin and thick film memories

® Woven and plated wire memories
® Wide band video amplifiers.

Schematic and Connection Diagrams
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Test Circuits

Test Circuit 1

Humbors m perentheses show OIP conmecnons.

Test Circuit 2
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Order Number LM733H or LM733CH
See NS Package H10D
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Absolute Maximum Ratings

Differential Input Voltage
Common Mode Input Voltage

Vee
Output Current

Power Dissipation {Note 1)

Junction Temperature

Storage Temperature Range

Operating Temperature Range LM733

LM733C

Lead Temperature (Soldering, 10 sec)

-65°C to +150°C
-65°Cto +125°C
0°C to +70°C
300°C

. . _as
Electrical Characteristics (Ti =25°C, unless otherwise specified. see test circuits, Vs = +6.0V)
LM733 LM733C
CHARACTERISTICS Tesy TEST CONDITIONS UNITS
CIRCUIT MIN TYP | MAX | MIN TYP | MAX

Differentiai Voltage Gain

Gain 1 {Note 2} 300 400 00 250 400 800

Gain 2 '{Note 3} 1 R =2k Vour = IVee 90 100 110 80 100 120

Gain 3 {Note 4) 9.0 10 1 8.0 10 12
Bandwndth

Gain 1 40 40 MHz

Gain 2 2 90 90 MH2z

Gain 3 120 120 MMz
Rise Time

Gain 1 Vour * 1 Voo 10.5 10.5 ns

Gain 2 2 45 10 4.5 12 ns

Gain 3 2.5 25 n
Propagation Delay Vout ® 1 Voe

Gain 1 7.5 1.5 ns

Gain 2 2 8.0 0 1. . 60 |t 10 ns

Gain 3 36 36 "
fnput Resistance

Gain 1 40 40 k2

Gain 2 20 ko) 10 0 «Q

Gain 3 250 250 L
{nput Capacitance Gain 2 2.0 20 pF
Input Offset Current 0.4 30 . 0.4 5.0 BA
tnput Bias Current 9.0 20 HA
input Noise Voltage BW = 1 kM2 to 10 MHz 12 12 : uVemns
Input Voitage Range 1 +1.0 1.0 v
Common Mode Rejection Ratio

Gain 2 1 Ve =1V (S 100kHz | 60 86 60 86 a8

Gain 2 Vem = 1V { = 6 MHz 80 50 a8
Suoply Voltage Rejection Ratio

Gain 2 1 AVg = £0.5V 50 70 50 70 dB
Output Offset Voltage

Gain 1 1 R = 0.6 1.5 0.6 1.5 v

GainZand 3 0.35 1.0 0.35 15 v
Output Common Mode Voitage 1 Ry = 2.4 29 34 2.4 29 3.4
OutputVoltage Swing 1 Ry =2k 3.0 4.0 30 4.0
Output Sink Current 2.5 36 25 3.6 mA
Qutput Reslstance 20 20 Q
Power Supply Current 1 Ry == 18 24 18 24

OcCLINTEELNT



LM733/LM733C

Electrical Characteristics (Continued)

{The foilowing specifications apply for -55°C < Ta < 125°C for

tne LM733 and 0°C < T, < 70°C for the LM733C, vg = 6.0V

TEST LM733 LM733C
CHARACTERISTICS CIRCUIT TEST CONDITIONS MIN VP MAX MIN Tve MAX UNITS

Ditferential Voltage Gain

Gan1 200 800 250 &00

Gan 2 1 Re=2kQ, Vour=3v,, | 80 120 80 120

Gain 3 8.0 120 8.0 12.0
Input Resistance Gain 2 8 8 k2
fnput Offset Current 5 6 nA
tnput Bias Current 40 40 HA
Input Vottage Range 1 E3 ] z1 v
Common Moda Rejsction Ratio

Gain 2 1 Vem = 1V, £ < 100 kH2 50 50 dB
Supply Voltage Rejection Ratio

Gan 2 1 AVg = £0.5v 50 50 a8
Qutout Offset Voitage i

Gan | 1 R me 1.5 15 v

Gain 2and 3 1.2 1.5 v
Qutput Voltage Swing 1 R =2k 25 28 Vpp
Qutput Sink Current 2.2 25 mA
Power Sunnly Current 1 Ay = 27 27 mA

’ OUTPUT VOLTAGE (V)

Note 1: The maximum junction 'temperature of th
at elevated temperatures devices in the TO-100 pac|
to embient or 45°C/W junction to cas:

e. Thermal resistance of the gual

Note 2: Pins G1A and G18 connected together,
Note 3: Pins G2A and G2B connected together,

Note. 4: Gain select pins open.

Typical Performance Characteristics
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COMMON MODE REJECTION RATIO {d8)

SINGLE-ENOED VOLTAGE GAIN (48)

DIFFERENTIAL VOLTAGE GAIR

Typical Performance Characteristics (Continued

Voltage Gain vs Frequency
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