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NJM2256

VIDEG COLOR SUPERIMPOSER

& GENERAL DESCRIPTION B PACKAGE OUTLINE
NIM2256 is the muiti-functional color super-imposer IC for video
base band (Y, R-Y, B-Y), Various type of Y, R-Y, B-Y output signals
can be made by the digital controlled signals.
The signal control at the base band, made it possible on operation
with less external parts, as well as for non adjustment on opertaion.
NJIM2256 can be operated much higher switching speed comparing

to NJIM2247.
HJIM2256M
m FEATURES
@ 5V Single Power Supply
® 8 Types Color Super-imposer
e Burst Flag Insert Function
® Y Inversion, C lnversion Function
e NTSC/PAL Matching
® Non Operational Adjustment
® [Less External Parts
@ Higher switching speed can be made comparing to NIM2247
o Package Outline DMP20
¢ Bipolar Technology
® RECOMMENDED INPUT CONDITIONS
® Y Signal Q.7Vp.p
e R-Y Signal 1.0Vp.p
e B-Y Signal 0.7ve-p
e Control Voltage
e low Level 0~0.25V
e High Level 4.75~5V
® PIN CONFIGURATION |
Pin Function
o 20 R (1. GND
(2] 9] 2. v+ 12. HBF Pulse
El 18] 3R 13. BF Pulse
KN [17] 4G 14. NTSC/PAL Swiiching
% % 5. B . 15. Clamp Pulse
6. B-Yi, 16. Character Pulse
2 E 7. B-Y 17. Yi
] T3] . out . Yin . ‘
5 T2) 8. R-Yiy 18. Inversion Set Up Correction
m i lg. R-Y out 19. Y Inversion

- - . C Inversion 20. BLK Pulse
NIM2256M
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NJM22356

® CONTROL PIN CHARACTERISTICS (V*=5V)
THRESHOLD LEVEL(VY) SINK/SOURCE CURRENT( pA)
PIN NO. PIN FUNCTIONS

LOW HIGH ov 5V
3 R
4 G 0.7 0.8 —500 500
5 B
3
4 (at C Inversion) 2.5 2.6 —100 100
5
10 C Inversion 3.5 4.5 —200 400
12 HBF Pulse 0.5 2.0 -2 1
14 NTSC/PAL 0.7 0.8 0 150
15 Clamp Pulse 2.5 2.8 —2 0
16 Character Pulse 0.5 0.9 —-0.5 0
19 Y Inversion 0.4 0.8 —0.5 0
20 BLK Pulse 0.4 0.8 —0.5 0
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® INFORMATIONS
Following four points are the outstanding function of the NJM2256. These functions are to go through three input (Y, R-Y,
B-Y) signals control by ten control pins.
1. Color Superimpose
DC level of each equivalent colors shall be supplied to Y, R-Y and B-Y inputs.
2. Burst Flag Insertion
150 mV burst flag shall be added to R-Y, B-Y input signals.
Burst flag is selected by the NTSC/PAL switch.

3. C Inversion
The color phase of the picture shall be inverted for cne hundred and eighty degrees. The color phase of the imposed

character shall not be altered. This function shall be proceeded when inverting the burst ftag, and at the same time, the
imposed character level shall be inverted too.

4. Y Inversion »
It is the briglitness level inversion. The imposed character color shall not be changed. This function shall be proceeded

the switching Y signal output to the inverter side.

Y Y
Matrix R-Y Encoder
i Input NJMZZﬁB Output Circu -
ircui ircuit . .
Circuit ! Composit Video Signal
2 Control Pins B-Y
Pick up Tube _J
R : l— NTSC/PAL Switch
G C Inversion
B ‘—— Y Inversion
Chacacter ,Clamp BLK HBF

Fig. 1 Video Camera Application
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@ EQUIVALENT CIRCUIT

PIN PIN
PINNO. PIN NO. d VALENT CIRCUIT
runcTion|  NSIDE EQUIVALENT CIRCUIT O. | UNCTION IN‘SlDL‘ EQUI
v+ v
1 Ynul 6 B—Yin ,
" REF.
PULSE
2 v+
V+
v
' 7 B_Youl
3 R
V*
A v
5 B @—% 9 R—You
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® EQUIVALENT CIRCUIT

PIN PIN
PIN NO. IVALENT CIRCUIT PIN NO. INSIDE EQUIVALENT CIRCUIT
FUNCTION INSIDE EQU o FUNCTION Q
@ﬂ%i v+
. 15 Clamp | i % :
Pulse @J""
10 C k
Inversion
16 Character e
Pulse
11 GND
. v
12 HBF
Pulse ' 17 Yi
' ' REF.
PULSE
B f:vel 18 Inversion $
Set up
Correction '
v+
Y 3
14 NTSC/PAL 0 19 Inversion
20 BLK Q @
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@ ABSOLUTE MAXIMUM RATINGS ' (Ta=25C)
PARAMETER SYMBOL RATINGS UNIT
Supply Vollage vt 8 v
Power Dissipation Po 350 mw
Operating Temperature Range Topr —20~+75 C
Storage Temperature Range Tsig —40~+125 T

m ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL CONTROL P TEST CONDITION MIN. | TYP. | MAX.| UNIT
06 VECETOL) ' ' '
Operating Current fee 0000000000 12 18.5 26 mA
Vi»=2.5V Current wt
Terminal Sink Current 1 17 000000000C ®, 3 grrent when 0 10 A
application
=30V C F
Terminal Sink Current | 16 0000000000 V@‘ 3 . urrent when 0 6 uA
application
! VE=3. ]
Terminal Sink Current 3 18 0000000000 | '®F3OV Current when 0 6 | uA
application
Terminal Voltage 1 Vi 0000050000 | (D Open Voltage 1.68 192 | V
Terminal Voltage 2 Vy 00000500090 | @ Open Voltage 2.18 242 |V
Terminal Voltage 3 Vo 0000050000 | (® Open Voltage 2.18 242 |V
Terminal Voltage 4 Vi 0000050000 | @ Open Voltage 0.23 037 | Vv
Terminal Voltage 5 Vig 0000050000 | (®Open Voltage 1.68 192 | V
Y Non Inversion
Voltage Gain Gyp 0000000000 | VIYIN)=1Vpp, IMHz —0.5 0 0.5 dB
Frequency Gain DGy 0000000000 | Gyp(6MHz)—Gyp(I1MHz) : —1 0 1 dB
Differential Gain DPr | 0000000000 | ! MN=IVer Standard -3 | o 3| %
Staircase
differentail Phase DPp 00000000O00D0 -3 0 3 deg
Y Inversion
Voltage Gain Gyn 0000000055 | VI(Yin)=0.6Vpp, IMHz 23 —13 0.3 dB
Frequency Gryn 0000000055 | Gyn(6MHz)—Gyn(IMHz) -2 -0.1 | dB
. VY n)=0.5Vpp, Standard
Differential Gain DGn 00000600055 ( ,IN) p-p, Standar -8 8 %
Staircase
Differential Phase DPp 0000000055 -3 0 3 deg
. 0000005055 | (D Voltage: a
'S Block =a— .59 0. 3
Inversion Block Level! BLn 0000005055 | ( Voltage: b BLy=a—b 0 68 | 077 | V
Inversion BLK 0000005050 | O Voluage: ¢ BLK=c—b —0.1 0 0.1 v
R-Y
Voltage Gain Gr.y 0000005000 VIR=YN)=IVpp, IMHz —-0.5 0.5 dB
0000005000 Voltage: d
Burst Level Non Inversion BFrp 0005505000 ngn-‘::Z: . BFrp=e—d 135 150 165 | mV
Burst Level Inversion BFrn 0005505000 | ® Voltage: [ BFpn=f—d —165] —I150 | —-135| mV
B-Y '
Voltage Gain Gr-v 0000005000 | V(B=Yin)=!Vpp, IMHz —-0.5 0 0.5 dB
. 0000555000 | @ Vollage: ¢ ) ) ,
' " SN BFprp=g— 13 150 1
Burst Level Non [nversion BF 0000055000 | (@ Voltage: h i_:m g—h 5 65 mY
Burst Level Inversion BFgny [ 0005555000 | @ Voltage: i  BFrn=g—i —165| =150 | —135| mV
X= Vpp Rectangula
R-Y Switching Speed X000005500 W,W'EMHZ oV Rectangular %100 | nS
X=1IMHz 35Vpp Rectangular
B-Y Switching Speed X000005500]|  2¥er Rectangula #100 | nS
ave

* Remark 1) s Item indicates design assurance rating.
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m ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL CONTROL PIN TEST CONDITION MIN. [ TYP. {MAX. | UNIT
T OEOTEEHHHS
Character Qutput Level |
C inversion

White Y | Mpwy 5550005500 | (D Voltage: A, Mpwy=A—V, 630 700 770 mV
R—=Y ] Mpwzr ® Voltage: B, Mpwr=B—Vy —16 0 16| mV

B—Y | Mpwn (@ Voliage: C, Mpwe=C—V; —14 0 14 mV

Yellow Y Mpyy 5500005500 | (O Voltage: A, Mpyy=A—V, 472 525 578 mV
R—Y | Mpyr ® Voltuge: B, Mpypr=B—Vy 13 33 53] mV

B—Y | Mpvs @ Volge: C, Mpyr=C—V7 -165] —146] —127| mV

Cyanoge Y Mpey 0550005500 | @ Voltage: A, Mpcy=A=V, 409 455 5011 mV
R—Y | Mpcr (@ Voltage: B, Mpcr=B—Vo —232| —209| —186| mV

B—Y | Mpcp (D Voltage: C, Mpcpy=C—Vy 28 30 72| mV

Green Y |Mpgy 0500005500 | (DVoltage: A, Mpgy=A—V, 252 280 308 mVv
R—-Y MPGR @ Vollage: B, M|=GR=B—VA) —197| —176] —I155 my

=Y | Mecs (@ Voltage: C, Mpce=C—Vy -7 =97 =77 mV

Mazenta Y | Mpmy 5050005500 | (D Voltage: A, Mpyy=A-V; 378 420 462 mV
R—Y MpMR @ Voltzlge: B, MpMR=B—Vt) 155 176 197 myv

B—Y | Mems @ Voltage: C, Mpmp=C—V3 17 97 17| mV

Red Y | Mppy 50000033500 | () Voltage: A, Mpry=A—V, 220 245 270 | mV
R—Y | Mprr @ Voltagc: B, Mprr=B—Vs 186 209 2321 mV

. B—Y | Mern ( Voltage: C, Mpra =C— V7 —72| =50 —28| mv

Blue Y Mpsy 00000035500 | (D Voltage: C, Mpay-=A—V, 156 175 1941 mV
R—Y| Mper . (® Voltage: B, Mpgr=B—Vy =531 =33| —13| mV

B—Y | Mpnn ’ @ Voltage: C, Mppy=C—V1 127 146 165 mV

Black Y Mppy Q000005500 [ O Voltage: A, Mppy=A—Y, —20 0 20| mVy
R—Y | Mppp @ VOit&lgC: B, Mppr=B—Vy —i4 0 141 mV

B-Y Mpm; @ Voitage: C, M|»|»|;:C—~V7 —12 0 12 mV

Character Output Level 2
C Inversion

White Y [Manwy | 5555005500 | @ Voltage: A, Mywy=A—V, 6301 700| 770| mv
v R—Y | Mnwr ® Voliage: B, Mywr=B~—Vy —16 0 16f mV

B~-Y | Mnws M Voltage: C, Mnws=C—-V, | —14 0 14| mVv

Yellow Y |[Mpyy 5505005500 | @ Voltage: A, MNW'=A—V1 472 525 578 mVv
R—Y | Mnvr ® Voltage: B, Mnyr=B—Vo —53| =33 —13| mV

B—Y | Mnys @ Voliage: C, Mpys=C—V7 127 146 165 mV

Cyanoge Y Mncy 0555005500 () Voltage: A, Mycy=A—V, 409 455 501 mV
R—Y{ Muncr ' (@ Voltage: B, Mycr=B—V, 186 209 2321 mVY

B—Y | Mncs (@ Voltage: C, Mncp=C—V7 —-72| —=350| -28{ mV

Green Y MuoGy 0505005500 | () Voltage: A, Mngy=A—V; 252 280 3081 mV
R—Y | MnGr ) Voltage: B, Mnygr=B—Vy 155 176 1971 mV

B~Y | Mnas & VYoltage: C, Mngs=C—V7 77 97 17| mv

Mazenta Y MMy 5055005500 | @ Voltage: A, Mymy=A—V; ‘ 378 420 4621 mV
' R—Y | Mumn @ Voltage: B, Mnmr=B—Vy —197} —176| —155| mv

B—Y | Mnms  Voliage: C, Mump=C—V7 -7} =971 =77 mV

Red Y | Mnry 5005005500 | (O Voltage: A, Myry=A—V, 220 245 270 mV
R—Y | Mnrr @ Volluge; B, Myrr=B—Vy —232 | —209| —186| mV

B—Y | Mnre ‘ (@ Voltage: C, Mnra=C=—Vjy 28 50 72| mV

Blue Y |Mnpy 00550035500 ] (@ Voltage: A, Mnsy=A—V, 156 175 1941 mV
‘ R—Y | MNBR, ® Voltage: B, Mnpr=B~Vy 13 33 53| mY

B—Y | Mner (@ Voltage: C, Mnas=C-—V;y =165 —146| —127| mV

Black Y [ Mnpy 0005005500 | (O Voliage: A, Mnpy=A—V, —20 0 201 mV :

R—Y | Mnpr ® Voltage: B, Mnpr=B—Vy —14 0 4] mV

B--Y | Mnps @ Voliage: C, Mnpe=C—V5 —12 0 12| mv
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B ® APPLICATION NOTES

1/0 Explanation

® Supply Voltage v+ 5V ®
GND ©
® Input Signals Y 0.7 Vpp @
R-Y 1.0 Vp.p
B-Y 0.7 Vp.p ®
® Qutput Signals Y 0.7 Ve D
R-Y 1.0 Vpp @
B-Y 0.7 Vp.p @
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m APPLICATION NOTES
1/0 Explanation
s Control Pin Low=0V, HIGH=5V
RO
G@ ] Superimposed color adjustment
B®

Clamp Pulse @
Character Pulse (9
HBF Pulse ®
BLK Pulse @

Y, R-Y, B-Y signal process pulse input

C Inversion (0

\ Color difference, brightness inverting pin
Y Inversion @ :I & EP

NTS/PAL Switch
¢ Adjusting Pin (Normally open — non adjustment)

BF level @ Burst flag insert level adjusting pin.
Inversion set up correction @ Y inversion signal level adjusting pin.

1. Input Signa!
Superimposed color level shall be determined by the following standard signal level.

Y 0.7Vpp
R-Y 1.0Vep
B-Y 0.7Vpr

The character output standard level on the specification shall be determined through calculation out of 75 % of
superimposed color level. . ‘

(In order to avoide the clipping of the encoding signal, the character output level is determined to lower level)
¢ The character output level converting expression
The basic expression

Er—Ey —0.70Er—0.59Ec—0.11Es

Es—Ey = —0.30ErR—0.59Ec+0.89En

. Ey =0.30E; +0.59E¢+0.11E;

From standard level and practical input level, each color signal level imposed in R-Y, B-Y and Y signals are
as in the following.
Vey =0.75%1[Vpp] X Erv/1.4
=0.375Ezx—0.316Ec—0.059Es
Viy =0.75%0.7[Ve.p] X Eu.v/1.78
= —0.088Ey —0.174E¢ +0.263Ey
Vy=0.75X0.7{Vre] XEv/1
=0.158Er+0.310E+0.058En
(Er, Eg, Esld, LOW 0, HIGH 1)

2. Clamp Pulse

During the interval of blanking, input the pulse through clamp pulse pin @ the blanking level (0 level) of input signal
(Y, R-Y, B-Y) is to be fixed at the bias point -within the 1C.
Note}) The pulse width of clamp pulse shall be set more than 3 uS. (see figure 2)

1H

N

5V

Over Tclamp
e ——

ov

Fig. 2 Clamp Pulse Width
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3. Character Color Adjustment
Superimposed color adjustment of the character can be determined in eight different colors, by choosing R, G, B input
levels. '

(LOW 0V, HIGH 5V)

R G B COLOR
5 5 5 White

5 5 0 Yellow
0 5 5 Cyun

0 5 0 Green

5 0 5 Magenta
5 [ 0 Red

0 0 5 blue

0 0 0 Black

Character Color Selecting Code

4. Character Insertion
Pulse informations from outside character generater shall be given input at the character pulse pin 8. During the
period of pulse process, the selected color level shall be inserted into each Y, R-Y, B-Y.

5. Burst Flag Insertion
Inputting burst period pulse at the HBF pin @, the burst flag (150mV) can be inserted in the B-Y, R-Y signals. At
the same time, by putting NTSC/PAL switch (3, the burst flag can be altered to NTSC or PAL system.

NTSC/PAL SWlT_CH
L.OW oV (PAL) HIGH 5V (NTSC)
R-Y Signal +150 mV non insertion
B-Y Signal —150mV —150mV

Burst Flag Inserting

Input Output
PAL NTSC

B-Y

1l 1
. r
HBF Pulse J J
oV
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6. C Inversion

The color phase of the picture shall be inverted for one hundred and eighty degrees setting C inversion pin @. It is
applied that the reference signal (burst flag) shall be inverted into one hundred and eighty degrees at the time of
de-coding.

Superimposed character color do not change at the picture inversion.

C INVERSION PIN @
LOW OV HIGH 5V

Burst Non Inversion Inversion

C Inversion Form

7. Y Inversion

The brightness of the picture shall be inverted by setting Y inversion pin (9. It is that Y signal shall be inverted by
the inverter, and then blanking period signal shall be adjusted o the black level with blanking pulse.

' |
|
Y input :

Inversion |

amplituded

|
._:\
I
|
| |
|
Y Output :

BLK period

Figure 4. Y Inversion Output Example

Y INVERSION PIN (3
LOW 0V HIGH 5V

Y output | Non inversion Inversion

Y Inversion Form

8. Adjusting pin

(1) BF Level Pin @
It is the burst flag minor adjusting pin. The burst level shall be adjusted at the open voltage, 0.3V level adjustment.
Therefore, the most recommended on operation with the open condition, as it has been controlled at 135 to 165
mV (burst level) on specification.

(2) inversion Set Up Correction Pin {8
It is the minor adjusting pin of Y inversion signal level. The inverting black level shall be adjusted at the open
voltage, 1.8 V level adjustment. Therefore, the most recommended on operation with the open condition, as it has
been controlled with 0.59 to 0.77 V (inverting black level) on specification.
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9. Pulse Timing
The pulse input timing should be proceeded as in the following.

|
! 1H !
i !
| 1
BLK
108us
BLK Pulse
| |
| |
I |
i | I
Clamp Pulse BLK Period I II
1
|
!
|
1
I 26us
HBF Pulse

Character Pulse

(CASE BY CASE)

m TYPICAL APPLICATION

" o yenves il

\'As GND Y C NTSC/PAL
Inversion [nversion
L j ] Yin You
Matrix | 0.lx 014 |Epcorder
Circuit —{}— R-Y., NJIM2256 R-Y oo —}—{Circuit
0lu 0.1p
- B-Y,, B~You [—}
0.1z 0.1u
G B BLK Clamp HBF Character

xl =

BLK Clamp HBF Character
7 T Composit
Hsyne — Character
)J; S8G Generator
Vsyne

This IC requires IMQ resistance between INPUT and GND pin for clamp type input since

the minute current causes an unstable pin voltage.
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m APPLICATION

This IC requires 1MQ resistance between INPUT and GND pin for clamp type input since the minute current
causes an unstable pin voltage.

Input I

C O10uF
r rd1MQ

[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.

New Fapan Radio Co. Ld



