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Fig. 1-1. The 149 NTSC Test Signal Generator.
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SECTION 1
SPECIFICATION

General Information

The TEKTRONIX 149 NTSC! Test Signal Generator? is
a compact, solid state instrument capable of supplying
several test signals commonly used by the television
industry for test and measurement of video transmission
systems or discrete parts of the system. The generated
signals are available as Full Field Composite Video test
signals on one output, and as Vertical Interval Test Signals
(VITS) inserted into the vertical blanking interval of an
incoming composite video signal, appearing in combined
form on another output.

In addition to the front-panel controls, there are
extensive provisions within the instrument to permit
selection of the test signal parameters and their time
location within the vertical blanking interval. This flexi-
bility is provided mainly through the use of pin connector
changes, permitting simple and rapid change of selection
without soldering procedures. All time locations of the test
signals, within both the line and the field, are derived by
digital counting from a master oscillator which, in turn, is
locked to the incoming composite video if present. The 149
may be used in conjunction with a TEKTRONIX Type 140
NTSC Test Signal Generator to provide standard test signals
with Gen-Locks® operation.

! National Television System Committee.

2The 149 is intended for rackmount installation; a bench model is
available.

3Synchronization of signals in both frequency and phase.

Auvailable Signals

The 149 generates MULTIBURST, LINEARITY, FLAT
FIELD, FIELD SQ WAVE, WINDOW, SIN PULSE &
BAR, COMPOSITE, and either COLOR BARS in com-
pliance with FCC* Rules and Regulations § 73.676 (f) for
Remote Control Monitoring, or a three level chrominance
bar (MODULATED PEDESTAL) in compliance with
STOC® Test Signal No. 2 for use as Full Field Composite
Video or VITS. The proposed VIRS (Vertical Interval
Reference Signal) can be generated by the 149 and may be
inserted on line 20 of either or both fields as internally
programmed.

Fail Safe Operation

In the event of power failure, or the actuation of a
remote bypass switch a relay switch routes the program
signal around the instrument, by-passing all circuitry and
thus providing fail-safe operation.

ELECTRICAL CHARACTERISTICS

Performance Conditions

Characteristics and their Performance Requirements
described in this section are valid over the stated environ-
mental range, for instruments calibrated at an ambient
temperature between +20°C and +30°C. Instrument warm-
up of five (5) minutes is required.

4 T o
Federal Communication Commission

SSatellite Technical and Operational Committee-Television
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Specification—149

TABLE 1-1

Program Control System

Characteristic

Performance Requirement

Supplemental Information

Signal Input Level
UNITY GAIN

Within 0.5% of Unity Gain

VAR

1V P-P within 30%

Input Impedance

75 Q nominal

Input Return Loss
POWER ON

At least 46 dB to 5 MHz

POWER OFF or BYPASS

At least 40 dB to 5 MHz

Output Impedance (all)

75 £ nominal

Output Return Loss (all)

At least 30 db to 5 MHz

Video Delay

~62° at subcarrier frequency

Output Blanking DC
Level (all)

0V within 50 mV

Isolation
PROGRAM &
PREVIEW OUT

At least 46 dB to 5 MHz

PROGRAM & PRO-
GRAM MONITOR OUT

At least 34 dB to 5 MHz

Inserted Signal Amplitude

Within 1% of nominal

Amplitude Ratio
2T Pulse to Bar
Amplitude
Ratio

Within 0.25%

Mod Sin? Pulse (Chromi-
nance + Luminance)

100% within 0.5%

Waveform Tilt
Field Rate Square Wave

0.5% or less

25 us Bar

0.5% or less

Differential Phase (10-90
APL Standard Input)
Program Output

0.15° or less




TABLE 1-1 (cont)

Specification—149

Characteristic

Performance Requirement

Supplemental Information

Differential Phase (cont)
Preview Output

0.3° or less

Differential Gain (10-90
APL, Standard Input)
Program Output

0.2% or less

Preview Output

0.4% or less

Line Time Amplitude
Non-Linearity

0.25% or less

Random Noise Output
Program Output

At least 75 dB (RMS) down

Using Weighted and Low Pass Filters
(5 MHz)

Residual Subcarrier On
Non-Inserted Lines

At least 60 dB down

Low Pass (5 MHz)

Hum or Transients On
Non-Inserted Lines

At least 60 dB down

Using Weighted and Low Pass Filters
(5 MHz)

Spurious Signals During
Blanking (Inactive Line
Time)

At least 40 dB down

Low Pass (56 MHz)

Signal Attenuation in
“Delete’” Mode
2T Pulse

At least 70 dB

Subcarrier (color bars)

At least 60 dB

Crosstalk Into Program
Channel From Internal
Signal

2T Pulse

At least 70 dB down

Low Pass (5 MHz)

Subcarrier (staircase)

At least 60 dB down

Low Pass (5 MHz)

Adjustment Range of
Inserted Signal Blanking
for use with External Sync

At least £3 us

INSERT DELAY Range

At least + and —0.5 us (1 us total)

Time Jitter

5 ns or less

Unwanted Pedestal at
Time of VITS Insertion

0.7 IRE or less

13



Specification—149

TABLE 1-2

Test Signal Elements
(VIT or FULL FIELD)

Characteristic

Performance Requirement

Supplemental Information

MULTIBURST Signal
White Ref Amplitude

100 IRE within 1 IRE

Burst Amplitude
90 IRE

90 IRE (P-P) within 1 IRE

60 IRE

60 IRE (P-P) within 1 IRE

Average Level
90 IRE

55 |RE within 1 IRE

60 IRE

40 |IRE within 1 IRE

Burst Frequencies

0.5 MHz within 3%

1.25 MHz within 3%

Adjustable range to 1.5 MHz

2.0 MHz within 3%

3.0 MHz within 3%

3.68 MHz within 3%

4.1 MHz within 2%

Burst Harmonic Content

—40dB

Burst Timing

Each burst starts at 0° and consists of a whole

number of cycles

LINEARITY Signal
Staircase Signal

Luminance

Amplitude

10 Step 90 IRE within 1 IRE

5 Step 80 IRE within 1 IRE

Riser

5and 10 Amplitude of each riser is within 1%

Risetime (All
identical) 250 ns within 15%

Chrominance

Frequency
Free Run 3.5679545 MHz within 25 Hz
Locked Mode Locked to incoming burst
Amplitude 40 IRE Within 0.5 IRE
Inherent Differ-
ential Gain 0.5% or less
Inherent Differ-
ential Phase 0.2° or less
Envelope Rise
and Fall Times ~375 ns
Residual Subcarrier On
Insertion Lines 0.5 IRE or less
Timing Waveform transitions determined by

characteristic instants (see Fig. 1-2)

REV. B, MAR. 1975
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TABLE 1-2 (cont)

Specification—149

Characteristic

Performance Requirement

Supplemental Information

Ramp Signal
Amplitude 90 IRE Within 1 IRE
Linearity Within 1%
Timing (See Fig. 1-2)

SIN? PULSE: 2T or T, and
Integrated Sin? Pulse (Bar)
2T or T Signal

2T Pulse, 2T Bar Factory programmed

2T Pulse
Pulse to Bar Ratio

0.25% or less

Half Amplitude

Insertion Line

Duration 250 ns Determined by 9 Pole Kastelein® Filter
Ringing Amplitude 0.5 IRE or less
Ringing Duration 4 cycles or less (determined)
Timing (See Fig. 1-2)
2T Bar
Risetime 250 ns Within 15%
Amplitude 100 IRE Within 1 IRE
Timing (See Fig. 1-2)
T Pulse 0.125 us HAD Determined by 9 Pole Kastelein Filter
T Bar
Amplitude 100 IRE within 1 IRE
Risetime 115 ns Within 15%
Duration and Timing (See Fig. 1-2)

MODULATED SIN? PULSE 12.5T or 20T 20T pulse also available by internal
jumper connection. Factory connected
for 12.5T

Amplitude of Luminance 50 IRE

Component

Amplitude Difference of 05 IRE or less

Peak Chrominance to Peak

Luminance

Chrominance-Luminance 5 nsor less

Delay

HAD (Half Amplitude 1.57 us Within 75 ns
Duration) of 12.56T

HAD (Amplitude 2.5 us Within 0.1 us
Duration) of 20T

Residual Subcarrier on 0.5 IRE or less

Harmonic Content of

Subcarrier —40 dB or greater

Phase
VIT Range 0° to 360° May be used for identification purposes
FULL FIELD Phase modulated at field rate

Number 4, Dec. 1970 (pp 84-89).

REV. B, MAR. 1975

A, Kastelein, “A NEW SINE-SQUARED PULSE and BAR-SHAPING NETWORK?", IEEE Transactions of Broadcasting, Volume BC-16,
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Specification—149
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Fig. 1-2. Test signal output timing details.
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Specification—149
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Specification—149

TABLE 1-2 (cont)

Characteristic

Performance Requirement

Supplemental Information

WINDOW Signal
Risetime Same as Bar
Amplitude Same as Bar
Duration 26 us/line X 152 lines Lines 66 through 218

COMPOSITE Signal
Linearity Test Signal

Same as full line 5 steps staircase except for
duration (see Fig. 1-2)

Sin? Pulse

Same as Full Line signal

Modulated Sin? Pulse

Same as Full Line signal

Sin? Bar

Same as Full Line signal

FLAT FIELD Signal
BOUNCE (10-90 APL)

Automatic bounce between 10 and 90 IRE

Within 2 IRE

RATE ~1 second to greater than 10 seconds
VARIABLE 11 levels, equal within 2%
Risetime ~230 ns

Time Location

Active portion of line (see Fig. 1-2)

FIELD SQ WAVE Signal
Amplitude Relative to
White Reference

100 IRE within 2 IRE

Lines White Lines 57 through 227 (each field)
Lines at Blanking All other active lines
Risetime 230 ns

COLOR TEST SIGNAL
Luminance and
Chrominance

Blanking Level (With
respect to ground)

Absolute amplitudes of Iuminance signal,
set-up, and sync are within 1% or 1.5 mV,
whichever is greater, with respect to blanking.

Absolute amplitudes of all subcarrier frequency
components (B-Y, R-Y) are within 3%.

With the red chrominance bar as an absolute
reference, all other subcarrier frequency
component amplitudes are within 1% or 1 mV
plus the peak to peak residual subcarrier
amplitude, whichever is greater, of their
assigned values listed below.

0 volts within 50 mV

75% Amplitude Millivolts
7.5% Setup Lum Chroma B-Y R-Y
(P-P) (P-P) (P-P)
White 714.3 25 or -
less
Yellow 494.6 445 .1 434.7 95.6
Cyan 400.4 625.9 146.5 608.5
Green 345.9 588.3 288.2 512.9
Magenta 256.7 588.3 288.2 512.9
Red 202.2 625.9 146.5 608.5
Blue 108.1 4451 434.7 95.6
Black 53.6 250r
less

®

s O I I U D I G OE O D E E E E .






















































































































































































































































































































































































































































































































































































































































































































































