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Gambar 4.2 Sinyal Output Pada AFG

Tabel 4.2 Pengujian Tone Control untuk posisi maksimal

VdtTdWTPnrn^Tdi^riTinggi (kotak) Lebar ( kotak )
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Frekuensi fl = 300 Hz

Frekuensi 111= 10 Khz

Bandwith = fh - fl

= 10 KHz-300 Hz

= 9,7 KHz

Amplitudo = Volt/ dive x tinggi

= 50 x 2

= 100 V

Amplitudo = Volt/ dive x Tinggi

= 50 x 2.8

= MOV

Tabel 4.3 Pengujian Tone Control untuk posisi minimum
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No Frekuensi Volt/ dive Time/ dive Tinggi Lebar

1 20FIz 50 V 10s 0,6 U2

2 40 Hz 50 V 10s 0,8 1

60FIz 50 V 10s 0,9 1

4 80 Hz 50 V 10 s' 1 1,1

5 100 Hz 50 V 10s 1,2 1

6 200 FIz 50 V 10s 1,2 1,2

7 300 Hz 50 V 10s 1,4 1,3

8 400 Hz 50 V 10s 1,4 1,3

9 600 Hz 50 V 10s 1,5 1,2
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Frekuensi fl = 80 Flz

Frekuensi fh= 20 Khz

Bandwith = fh - fl

= 20 KHz - 80 Hz

= 19,920 KHz

Amplitude =Volt/ dive xtinggi

= 50x1,1

= 55V

Amplitudo =Volt/ dive xTinggi

= 50x2,1

= 105V
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4.3 Osilator

Pe— penwear le.evis, i» n^unakan «U*or cCpius yang ^
dan „en*X dan pas, yang ~ya ada,ah R. Ldan C, d,ma„a os.a.o,
ini W^ sebaga, pen^U -** °*« - - «"•—" "
diode varaktor. Da,am rangkaian penwear TV, osHator dapa, d.Hna,.

 



Dari komponen tersebut maka L dapat di cari nilainya

1

/ =

/ =

InjLC

1

T

T = RxC

C,C,-,v_2
Clot =

ci+c2

120x12

120 + 12

1440

132

= 10.9 pF

T--= RxC

= 15xl0.,9.10~12

= 1.635x10"'°s

Untuk frekuensi =

/
1

1

.1.635.10"'°

61.16 Mhz

Untuk menghitung L adalah =
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/ = •

/ =

I
2n4LC

__J
2ttL2C2

1
L =

InCf

2x3,14x3.10-933,3

15,9 mH
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Pengamatan yang dOakukan dengan frekuensi counter hasi! yang diperoleh untuk
frekuensi carrier pada gambar 4.7.

Gambar 4.7 Hasil pengukuran frekuensi carrier dengan Frekuensi Counter

untuk menghitung sinyal carrier
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Gambr4.8 Rangkaian Osilator

Dari gambar diketahui:

Rl =75Q

R2 = 75 Q

Vcc = 16 V

Dari komponen tersebut dapat dicari Vc

R,
Vc = - -Vcc

Rt+R,

75
Vc= x!6

75 + 75

75
-xl6

150

= -jc16
2

= 6V
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Gambar 4.9 adalah sinyal audio yang belum termodulasi dan pada gambar 4.10
merupakan sinyal audio termodulasi
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Gambar 4.9 sinyal audio yang belum termodulasi

Gambar 4.10 sinyal audio termodulasi
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<? National Semico ndu c t o r PRELIMINARY
April 1987

LM1889 TV Video Modulator
General Description

and lum nance signals lo the antenna terminals ol aTV re
cetver. I, consists of a sound subcarner oscillate chroma
s^er oscillator, quadrature chroma modulators andRF oscHlators and modu|ators fQr (wo |ow vHp atvsju*

^1995 NatonalSetrWcwxluct.xCxxpon

Features
• dc channel switching
• 12V to 18V supply operation
• Excellent oscillator stability
• Low intermodulation products
• 5 Vp-p chroma reference signal
' May te used »° encode composite video

nRD-BaOWiis/Prirned.nU.!
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Absolute Maximum Ratings
,f Milltarv/Aerospace specified devices are required
. ^contact the National Semiconductor Sales
&«rs.or avat.abH.ty and speC.cat.ons.
SupplyVoltageV14,V16max «
Power Dissipation Package (Note 1) 800 mW
Operating Temperature Range

Storage Temperature Range
Chroma Osc Current 1,7 max

(V16-V15) max

(V14-V10) max

(V14-V11) max
Lead Temperature (Soldering, 10 sec.)

55°Cto 1 150°C

10 mADo

^5Vdc

7V

7V

.. in cor\ 260°C

 



Design Charac^eristicMAcj^.-^
_ • • ~ " Typ

Parameter —

| Oscillator Supply Dependence
1 Chroma, f0 =3.579545 MHz Isee Curves |

SoundCarrier, RFOscillator Temperature Dependence (IC Only) j
Chroma

Sound Carrier

Chroma Oscillator Output, Pin 17
tBISE. 10-90%
tFALL.9°-10%Duty Cycle (+)Half Cycle

(-) Half Cycle
lRF oscillator Maximum Operating Frequency
1 (Temperature Stability Degraded)

Ct:;omaPModu.ator(. =3.58MHZ)
B-Y Conversion Gam V13/(V4-V3
r.Y Conversion Gain V13/(V2-V3)
Gain Balance
Bandwidth

;pm/"C
ppm/DC
ppm/°C

Vp-p/V I
| Vp-p/V j

dB

Parameter

RF Modulator „„ul,,|ConversionGain,t = 61.25MH2,
VoUT/(V13-V12)
3.58 MHz Differential Gain

DifferentialPhase
25Vp-p Video, 87.5% mod.

Output Harmonics below Carrier
2nd, 3rd
4th and above

Input impedances
Chroma Modulator, Pins 2,4
RFModulator, Pin 12

Pin 13

Typ

mVrms/V

%

degrees

500k//2pr

1M//2pF
250k//3.5pF

 



 



Typical Performance Characteristics

Sound Carrier Oscillator

Supply Dependence
(f0 = 4.5 MHz)

^

s**
f

s

/
/

/

X HZ
_L •' -ft"

RF Oscillator Frequency
Supply Dependence
(f0 = 67.25 MHz)

Chroma Modulator

Transcondustance Bandwidth
'OUT13/V1 or 18

i / "\ r

}: l-:: c:

i:?-&-v-s -» A~\
10 11 12 13 14 IS IS 17 II IS ID

SUPPLY VOUAGE (V)

16 11 12 13 14 15 16 17 II 19 20

SUPPLY VOLTAGE IV)
S 10 20 SO 1H

PREauENCYatH,)

Chroma Modulator

Common-Mode Input Range
Pins 2, 3, 4

10 II 12 13 14 IS It |7 || |9 20

SUPPLY VOLTACEIV!

ClYCUit Description (Refer to Circuit Diagram)
Thesoundcarrier oscillator is formed bydifferential amplifi
er Q3,04 operatedwith positive feedback from the pin 15
tank to the base of Q4.

The chroma oscillator consists of the inverting amplifier
Q16, Q17 and Darlington emitter follower Q11, Q12. Anex
ternalRCand crystalnetwork from pin17to pin18 provides
an additional 180 degrees phase lag back to the base of
Q17 toproduce oscillation at thecrystal resonance frequen
cy. (See AC test circuit).

The feedback signal from the crystal is split in a lead-lag
network to pins 1 and 18, respectively, to generate the sub-
carrier reference signals for the chroma modulators. The R-
Y modulator consists of multiplier devices Q29, Q30 and
Q21-Q24, while the B-Y modulator consists of Q31, Q32
andQ25-Q28. The multiplier outputs arecoupled through a
balanced summing amplifier Q37,Q38 to the input of the RF
modulators at pin 13. With 0 offset at the lower pairs of the
multipliers, no chroma output is produced. However, when
either pin 2 or pin 4 is offset relative to pin 3 a subcarrier
output current of the appropriate phase is produced at pin
13.

RF Modulator

Common-Mode Input Range
Pins 12,13 (Application Circuit)

W 'Z&W.T
-•> i^£%'/,
S/s & %, ^

^ $.<*
•

.,
~

4

1^4 Z% % ^ ^te ^ *•>

«fe22P^^i>^-; v;

a ZZ222 ^ ^T^-S
10 II 12 13 14 IS li II II

SUPPLY VOLTAGE IV)

The channel B oscillator consists of devices Q56 and Q57
cross-coupled through level-shift zener diodes Q54 and
Q55. Acurrent regulator consisting of devices 039-Q43 is
usedtoachieve good RF frequency stability over supply and
temperature. The channel Bmodulator consists ofmultiplier
devices Q58, Q59 and Q50-Q53. The top quad iscoupled
to the channel B tank through isolating devices Q48 and
Q49. Adc offset between pins12 and 13offsets the lower
pairto produce an output RFcarrier at pin10.Thatcarrieris
then modulated byboth thechroma signal at pin 13andthe
video and sound carrier signals at pin 12. The channel A
modulator shares pin 12 and 13 buffers Q45 and Q44 with
channel B and operates in an identical manner.

The current flowing through channel B oscillator diodes
Q54, Q55is turned around inQ60, Q61 and Q62 to source
current for the channel B RF modulator. In the same man
ner, the channel A oscillator Q71-Q74 uses turn around
077, Q78 andQ79 tosource thachannel Amodulator. One
oscillator at a time may be activated by connecting its tank
to supply (seeac testcircuit). The corresponding modulator
is then activated by its current turn-around, and the other
oscillator/modulator combination remains "OFF".

 



Circuit Diagram
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Applications Information
Subcarrier Oscillator
The oscillator is a crystal-controlled design to ensure thelolZTand s.abi.i.7required o. the subcarrier frequency
tor use with television receivers. Lag-lead networks R2C2
and SlR define aquadrature phase relationship between
rins 1and 18 at the subcarrier frequency of 3.579545 MHz.
Other frequencies can be used and where high stability is^"uLment, the crystal can be replacedwrtwjpar£
lei resonant L-C tank circuit-to provide a 2MHz clock or

mniP Note that since one of the chrominance modula-rors"sPrnte^nSy connected to the feedback path of the os-
da.or operation of the oscillator at other than the correct
subcar'ner frequency precludes chrominance modulation.

Chrominance Modulation
The simplest method of chroma encoding is tc, deineithequadrature phasesi provide^ at pins and 18^Jje*
fremind starrier o'utput'Lm Zmodulator with a
felatve Phase of 90°C compared to the subcamer output
oroduced by asignal at pin 4(B-Y). The zero signal dc level
£ th« RY'and B-Y inputs will determine the bias level re-1Z at pin 3FcJ example, apin 2signal that is IV po*

of 270-C. When a simultaneous signal exists at p,n 4, the
subcarrier output level and phase will be the vector sum of'he quadrate components produced by pin 2and 4inputs.
Clearly w'h the modulation axes defined as above, anega
te pulse on pin 4during the burst gate period will produce
he chrominance synchronizing "burst" with a phase of
80° Both color difference signals must be dc coupled tohe m^lators and the zero signal dcMeve, <>^«^

the same and within the common-mode range of the modu
lators. .
The 06Vp-p/Vdc conversion gain of the chrominance mod
ulators is obtained with a2kll resistor connected at pin 13
^aer esfeto, values can be used to increase the gain bucapacitance a p?n 13 will reduce the bandwidth. Notice hat
equroandwidth encoding of the color difference signals is
SeTas both modulator outputs are internally connected
and summed into thesame load resistor.

Sound Oscillator

Frecuency modulation is achieved by using a 4.5 MHz tank

bias must be included when the tank circuit ,s tuned to cen
ter frequency.Agood level for the RF sound carrier is between 2hand
20% of the picture carrier level. For example,.1 the peak
video signal offset of pin 12 with respect to pin 13 is 3V, this
coneswnds to a 30 mVrms picture RF earner. The source
impedance a, pin 12 is defined by the external 2Ml resistor
and so a series network of 15 k» and 24 pF will give a
sound carrier level at -32 dB tothe picture earner.

RF Modulation
Two RF channels are available, with carrier frequencies up
to 100 MHz being determined by L-C tank circuits a. pins 6.
7 8and 9. The signal inputs (pins 12, 13) to both modula
tors are common, but removing the power supply Iram an
RF oscillator tank circuit will also disable that modulator.
As with the chrominance modulators, it is the offset be-
£een'the two signal input pins that determines the leve of
RF carrier output. Since one signal input (pm 13 is asoTnLrnaTy connected to the chrominance modulators, the
2ki load resistor at this point should be connectedtoa
bias source within the common-mode input range of the v,d-
eo n'odulators. However, this bias source is independent of
he £ rnlnance modulator bias and where c—
modulation is not used, the 2kn resistor is eliminated and
the bias source connected directly topin 13.
To preserve the dc content of the video signal, amplitude
modulatfoTof the RF carrier is done in one direction orty.^increasing video (toward peak white) decreasing^the
carrier level This means the active composite video signal
atpn 12 must be offset with respect to pin 13 and the sync
puto should produce the largest offset (i.e., the offset volt
age, of* n12 with respect to pin 13 should have the same
polarity as the sync pulses.
The largest video signal (peak white) should not be able toLpp ess the camer9comp,etely, particularly,, sound trans
mission is needed. For example, a signal with 1V sync am
pitode and 2.5V peak white (3.5 Vp-p, ^^
sync) and ablack level at 5Vdc will require adc bias of 8V
on on 13 for correct modulation. Asimple way of obtaining
*e required offset is to bias pin 13 a. 4x(sync amplitude)
from the synctiplevel at pin 12.

 



Applications Information (Continued)
Split Power Supplies
The LM1889 is designed to operate over a wide range of
supply voltages so that much of the time it can utilize the
signal source power supplies. An example ofthis is shown
in Figure 2 where thecomposite video signal from a charac
tergenerator ismodulated onto an RF carrier for display on
a conventional home TV receiver. The LM1889 is biased
between the -12V and +5V supplies and pin 13 is put at
ground. A9.1 kfl resistor from pin 12to -12V dc offsets
the video input signal (which has sync tips at ground) to
establish the proper modulation depth - R1/R2 = V!N/12
x 0.875. This design is for monochrome transmission and
features an extremely low external parts count.

FT

DC Clamped Inputs

Utilizing a DC clamp will make matching the LM1889 to
available signal generator outputs a simple process. Figure
3 shows the LM1889 configured to accept the composite
videopatterns available from a Tektronix Type 144 genera
tor that has black level at ground and negative polarity
syncs. In this application, the chroma oscillator amplifier is
used to provide a gain of two. The 100k pot adjusts the
overall DClevel of the amplifiedsignal which determines the
modulation depth of the RF output. Clamping the input re
quires a minimum of DC correction to obtain theconect DC
output level. This allows the adjustment to be a high imped
ance that will have minimum effect on the amplifier closed
loop gain.

TL/H/7917-7

FIGURE 1.Luminance andChrominance Encoding CompositeVideo or RFOutput

 



Applications Information (Continued)

~\j~ ^^

-12V

O

R1

2k4

• HI

"1" b. 1« 1" gn

Modulator for Character Generator Display
FIGURE 2. Low-Cost Monochrome

^ <?
SIGNAL SOURCE

TEKTRONIX TYPE 144

""100k
MODUIATIOII O

DC Clamped Modulator for NTSC Pattern Generators
FIGURE 3.
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O phySical Dimensions irches (millimeters)

0.065

(1.65)

0O±4»1YP Hi, u, - - , ,

[^l^JKo^o
i 0.010-0.040 TYp

-M r— [0.25-1.02]

0.845-0.870
[21.46-22.10)

r^r^D^XLDLi
0.245-0.255
16.22-6.48]

^r^rf^^^Y

Molded Dual-ln-Line Package (N)
Order Number LM1889N

See NS Package Number N18A

0.300-0.320
(7.62-8.13)

0.310-0.365
[7.87-9.27]

0.008-0.0141Yp
JO.20-0.36)
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