
NJM2208 

TV VIDEO MODULATOR 

• GENERAL DESCRIPTION 
The NJM2208 , an integrated circuit used to generate an R F TV 

signal from baseband color-difference and luminance signals. 
The NJM2208 contains a chroma subcarrier oscillator, 3 .58MHz 

osci l lator , 4 . 5 M H z oscil lator, 3 . 58MHz lead and lag ne twork , an R F 
oscillator, sound carrier oscillator, and a TTL compaible clock driver 
with adjustable duty cycle. 

This device may also be used as a general-purpose modulator with 
a variety of video signal generating devices such as video games, test 
equipment, video tape recorders, etc. 

PACKAGE OUTLINE 

N J M 2 2 0 8 D 

FEATURES 
O p e r a t i n g V o l t a g e ( + 4 . 7 5 V — + 5 . 2 5 V ) 

Ac t s by Digi tal Cont ro l S ignal 

S ing le 5 .0 Vclc S u p p l y Opera t ion for N M O S and T T L Compat ib i l i ty 

M i n i m a l External C o m p o n e n t s 

L o w P o w e r Diss ipat ion 

L inea r C h r o m a M o d u l a t o r s f o r High Versat i l i ty 

C o m p o s i t e V i d e o Signal Genera t ion Capab i l i ty 

G r o u n d - R e f e r e n c e d Video P reven t s O v e r m o d u l a t i o n 

I n t e r n a l S o u n d C a r r i e r O s c i l l a t o r 

V i d e o Signal E n c o d e r Capabi l i ty 

P a c k a g e Out l ine D I P 16 

Bipo la r T e c h n o l o g y 

• PIN CONFIGURATION 

C l o c k O u t p u t E 1 ° ^ 16 

C h r o m a Osc . I n p u t c 2 15 

D u t y R a t i o A d j u s t c 3 14 

G N D c 4 13 

B-Y I n p u t (4> B) c 5 12 

C h r o m a Bias I n p u t c 6 11 

R-Y I n p u t (<I> A ) c 7 10 

G N D c 8 9 

^ 1- R F T a n k 
• 

R F M o d u l a t o r O u t p u t 

• V* 

] ] C h r o m a M o d u l a t o r I n p u t 

L u m i n a n c c I n p u t 

C h r o m a M o d u l a t o r O u t p u t 

S o u n d Car r i e r O S C . T a n k 
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NJM2208 

• ABSOLUTE MAXIMUM RATINGS ( T a = 2 5 ° C ) 

P A R A M E T E R S Y M B O L R A T I N G S U N I T 

S u p p l y V o l t a g e V* 8 V 

P o w e r D i s s i p a t i o n PD 7 0 0 m W 

O p e r a t i n g T e m p e r a t u r e R a n g e Topr - 2 0 - + 7 5 °c 
S t o r a g e T e m p e r a t u r e R a n g e T a g - 4 0 ' - + 125 °c 

• ELECTRICAL CHARACTERISTICS 

P A R A M E T E R S Y M B O L T E S T C O N D I T I O N M I N . T Y P . M A X . U N I T 

O p e r a t i n g V o l t a g e ; V + 4 .75 5 .0 5 .25 V 

O p e r a t i n g C u r r e n t Ice — 26 — m A 

C h r o m a O s c i l l a t o r / C l o c k D r i v e r / S o u n d Osc i l ! a to r (Tes t C i rcu i t 1) 

C h r o m a O u t p u t V o l t a g e V O L 0 . 4 V 
C h r o m a O u t p u t V o l t a g e V o n 2 . 4 — — V 

Rise T i m e tr 0 . 4 - » 2 .4V — — 50 n s 
Fal l T i m e tf 2 . 4 - > 0 . 4 V — — 50 n s 
D u t y Cyclc A d j u s t m e n t R a n g e V a j T h r e s h o l d V o l t a g e V , = I . 4 V , V 3 = 1 . 2 - 5 V 40 — 6 0 % 
I n h e r e n t D u t y Cyc le V O D — 50 — % 
S o u n d Osc i l l a to r O u t p u t V o l t a g e V s o Pin 9 S W 1 O N 3 . 0 4 . 0 5 . 0 Vp.p 

C h r o m a M o d u l a t o r (Tes t C i rcu i t 1) 

I n p u t C o m m o n M o d e V o l t a g e R a n g e Pin 5 , 6, 7 0 . 8 2 . 3 V 

O s c i l l a t o r F c e d t h r o u g h C L Pin 10 — 15 31 m V 

M o d u l a t i o n A n g l e Cfl fl„, ( V , = 2 . 0 V ) - 6,,, ( V 5 = 2 . 0 V ) 85 100 115 d e g r e e 
C o n v e r s i o n G a i n G c c V „ / ( V 7 - V ( , ) : V „ / ( V 5 - V , . ) — 0 . 6 — Vp-p/V 
I n p u t C u r r e n t Ii Pin 5 , 6, 7 — — - 2 0 fx A 
I n p u t R e s i s t a n c e R, Pin 5 , 6, 7 100 — — k n 
I n p u t C a p a c i t a n c e Q Pin 5 , 6, 7 — — 5 p F 
C h r o m a M o d u l a t o r L inea r i t y L„„ Pin 10; V 5 = ! —> 2 V ; V 7 = l —> 2 V — 4 . 0 6 % 

R F M o d u l a t o r (Tes t C i r c u i t 2 ) 

L u m a I n p u t D y n a m i c R a n g e Pin 11 ( T C 2 ) 0 1.5 V 
R F O u t p u t V o l t a g e V „ F f = 6 7 . 2 5 M H z , V „ = 1 . 0 V ( T C I ) 15 30 — m V r m s 

L u m i n a n c e G L V ( A V i 4 / A V n : V i i = 0 . | - > l . 0 V ) , ( T C 2 ) 0 . 5 0 . 7 — V / V 
C h r o m a C o n v e r s i o n G a i n G c v ( A V l 4 M V , 2 : V | 2 = l . 5 V p p , V 1 i = 1.0V) ( T C 2 ) 0 . 7 0 . 9 1.2 V / V 
C h r o m a L inea r i t y Lc Pin 14 V |2~I .5V| . |» ( T C 2 ) — 1.0 4 . 0 % 
L u m i n a n c e LL Pin 14 V „ = 0 - » 1 .5V ( T C 2 ) — 2 . 0 5 . 0 % 
I n p u t C u r r e n t Ii Pin 11 — — - 2 0 l i A 
I n p u t R e s i s t a n c e Ri Pin 12 — 800 — f l 

I n p u t R e s i s t a n c e Pin 11 100 — — k f i 

I n p u t C a p a c i t a n c e C, Pin 11, 12 — — 5 p F 
O u t p u t C u r r e n t Pin 14 ( T C 2 ) — 0 .9 — m A 

R e s i d u a l 9 2 0 k H z B Pin 14 V | | = 1V ( T C I S W 1 O N ) 

V c = 3 0 0 m V p p / 3 . 5 8 M H z 

V s = 2 5 0 m V p p / 4 . 5 M H z 

50 d B 
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TEST CIRCUIT 1 
+ 5V 

TEST CIRCUIT 2 

+ 5V 
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• DESCRIPTION OF OPERATION 

NJM2208 produces color di f ference signals and luminance signal f rom microcomputer ou tpu t signals R G B , c lock, and 
hold signals through the matrix circuit, and also produces the T V R F signal or video base band signal. Sound Car r i e r Input 
is also added to this IC, and a color TV R F modula tor is composed by adding the video and sound carrier tank L C and 
crystal oscillator. 

• Properties of TV waves 
Fig. 2 shows the f requency band of T V R F signal. T h e band width of this signal is 6 M H z , in which video signals (lumi-

nance signal and synchronous signals) are distributed with a video carrier wave of 4 M H z . A s a result , coase images a p p e a r 
at about 0Hz, while fine images appear at about 4MHz. The color signals are distributed over a range of 3 . 5 8 M H z ± 5 0 0 k H z from 
the color carrier. These signals are not included in monochromatic images, of course. 

T h e color signals conduct the perpendicular 2-phase modulat ion with suppressed carrier in order to avoid the in te r fe rence 
with the video signals. Unlike in A M and F M systems, this system modula tes the color signals with the color d i f fe rence 
signals obta ined by deviating the carrier phase by 90°. 

T h e T V sound carrier signal is distr ibuted over a range of 4 .5MHz ± 25kHz lated, the color signals a re phase -modu la t ed , 
and the sound carr ier signal is FM-modula ted in one channel , these signals overlap each other in a nar row b a n d to b e 
compat ib le with monochromat ic T V , causing the T V waves to be complicated. 

• RF modulator for color TV 
Fig. 3 shows the basic opera t ion circuit of NJM2208. Now, the operat ion will be descr ibed according to the p roduc t ion 

sequence of broadcast waves. A 3 .58MHz color carrier is oscillated by a crystal oscillator at pins 1 and 2. This ou tpu t (pin 
1) can be led as a microcomputer clock. H ighe r harmonic componen t s are removed f rom this square waveform through a 
B P F (bandpass filter). 

T h e n , two signals a re produced f rom a 3 .58MHz sine wave. Of these signals, the L E A D signal is obta ined by leading 
the phase by 45°, while the L A G signal is obtained by lagging the phase by 45° f rom the carr ier phase by the C R cons tan t 
in the IC , repectively. O n the o the r hand , the color signals R G B are conver ted into two color d i f fe rence signals EB_Y and 
Er-y by the matrix circuit, and applied to pins 5 and 7. The L E A D wave is modula ted and added by EB_Y, while the L A G 
wave is modula ted and added by E R . Y . These chroma-modula ted signals are ou tpu t to pin 10. pho to 1 shows the re la t ionship 
be tween the color di f ference signals and the modulat ion output in case of color bars ( T V quasi signal genera t ion) . 

A sound carr ier 4 .5MHz is oscillated by L, connected to pin 9, and FM-modu la t ed by the audio signal. Accordingly , 
a V H F (2ch) is oscillated in the LC tank circuit of pins 15 and 16 by inputt ing the color and sound modula t ion signals to 
pin 12 and also color luminance signals to pin 11, and the differential t ransistors in I C are switched by the V H F voltage 
t o genera te an R F signal by the A M modula t ion . Pho to 2 shows individual waveforms . 

The R F signal is obtained through 75f l to match the T V an tenna impedance . Pho to 3 indicates the R F signal with the 
sound carr ier signal super imposed. 

Since signals are present in the V H F band , the P C B pat terns should be not long at pins 15 and 16, and a bypass capac i tor 
should be connected to the power supply without fail. In addit ion, three oscillation signals should be isolated enough f r o m 
each o the r with a sufficient mount ing section interval. 

• Application to base band output 
This I C can also be taken as the video base band output as well as the R F output . In o rde r to conver t the R G B ou tpu t 

signals f rom the microcomputer into the color difference signals and luminance signal, they are conver ted by the matr ix 
circuit and connected to the color input terminals of NJM2208. This IC serves as a color encoder . T V images b e c o m e 
clear, because nei ther R F modula t ion nor R F demodula t ion is done . For this purpose , r emove the L C f rom pins 15 and 
16, and connect the d iode ins tead, so that the differential voltage in IC is fixed to drive IC as an amplif ier . 

An l k H video signal is ob ta ined . However , since this video signal ou tput voltage is low and its ou tpu t impedance is 
high, the video signal is amplif ied through an operat ional amplifier . 
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(Fig. 1) Application of video RF modulator 
(color encoder IC) 

T V 

(Fig. 2) Freqericy Spectrum In TV Wave 
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Fig - 3 MODULATOR FOR COLOR TV. 
5 V 

L, :97 .25 MHz ( 2 ch) 

L , 
1 0. 1(S45T 

C = 100pF 
2 O .101OT 

C h r o m a " ' 
M o d u l a t i o n 0 - 1 f 

O u t p u t 

ii ==39p 
0 .1 n 1 — i f f « A u d i o I n p u t 

M 100 k 

Fig - 4 APPLICATION OF BASE-BAND OUTPUT 

. 82p 2 
o — ">0-»-j |—fft 

3.58MHz "V, -L 2 7 o a 

P h o t o - l C o l o r D i f f e r e n c e Signals a n d P h o t o - 2 V i d e o L u m i n a n c e Signal a n d P l io to -3 R F O u t p u t w i t h S o u n d Ca r r i e r 
M o d u l a t i o n O u t p u t b y C o l o r Bar R F O u t p u t Signal S u p e r i m p o s e d 
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M E M O 

[CAUTION] 
The specifications on this databook are only 

given for information , without any guarantee 
as regards either mistakes or omissions. The 
application circuits in this databook are 
described only to show representative usages 
of the product and not intended for the 
guarantee or permission of any right including 
the industrial rights. 
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